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Bai bdo khoa hoc
Nghién ctru, dé xuat cac mo hinh sinh ké nong nghi¢p thich trng
voi xam nhap man tai tinh Vinh Long

Lé Ngoc Tuan®*, Quach Thai Dwong?, Phan Thanh Dan?, Nguyén Thi Ngoc An*, Lé
Quang Toai®

! Truong Pai hoc Khoa hoc Ty nhién — Dai hoc Quéc gia Tp.HCM; Intuan@hcmus.edu.vn

2 Phan vién Khoa hoc Khoa hoc Khi tugng Thuy vin va Bién ddi khi hau;
quachthaiduong86@gmail.com

3 Truong Pai hoc Xay dung mién Trung; phanthanhdan@muce.edu.vn

* Trudong Pai hoc Quéc té Hong Bang; ntnan9999@gmail.com.

®Vién Khi tugng Thuy vin Hai vin va Moi truong; Iqtoaihd@gmail.com

*Tac gia lién hé: Intuan@hcmus.edu.vn; Tel.: +84-98371379

Ban Bién tip nhan bai: 5/10/2022; Ngay phan bién xong: 23/11/2022; Ngay dang bai:
25/12/2022

Tém tit: Nghién ctru nham muc tiéu danh gia, lya chon cdc md hinh sinh Kké nong nghiép
(SKNN) thich g v&i xdm nhap man (XNM) trong bdi canh bién doi khi hau (BDKH), dé
XUAt ap dung tai tinh Vinh Long giai doan 2021-2030. Trén co s¢ phén tich dac diém cua
cac md hinh SKNN hién httu tai dia phuong, xem xét 25 md hinh SKNN thich &ng vai
XNM &p dung c6 hiéu qua tai ddng bang séng Ciru Long (PBSCL), can cir b tiéu chi2l
(4nh gié tinh kha thi (gom 7 nhom tiéu chi va 45 chi thi thanh phan), 15 mé hinh SXNN
thich tng XNM thudc cac linh vuc trong trot, chan nudi, nudi trong thuy san (NTTS) va san
xuét két hop duoc xdy dung phi hop véi tinh hinh canh téc tai tinh Vinh Long. Trong do,
05 mo hinh duoc trién khai thi diém tai 20 ho (tréng |Ua, bap nép, dua hiu, nudi bo sinh san
va ca rd phi van) cho hiéu qua kinh té cao ciing nhu tiém ning nhan rong tai cac khu vuc co
diéu kién twong tu. Pé ting cuong hiéu qua ang dung, 03 hoi nghi tap huan tai huyén Viing
Liém, Tra On, Mang Thit va 01 chuyén tham quan, hoc tap thuc té tai tinh Bén Tre da dugc
t6 chirc kém theo S6 tay khuyén néng va Tai liéu ky thuat.

Tir khod: Xam nhap man; Sinh ké thich wng; Ma hinh sinh ké ndng nghiép; Bién déi khi hau.

1. Pit van a@é

Xam nhdp mén (XNM) la hién twong nudc man tir bién tran vao dat lién qua cira song,
hé thong song rach, kénh muong va gay nhiém min ngudn nude, dat dai ving chiu anh hudng
trleu Trong bdi canh BPKH va nudce bién dang (NBD), XNM dugc xem 14 mot trong nhimg
véan dé trong tAm boi nhitng thach thirc, rai ro ciing nhu co hdi ddi v6i cac hoat dong sinh ké
nong nghiép [1-5]. Cac md hinh sinh ké thich tmg v6i BPKH 1a mé hinh duoc can thiép,
diéu chinh dé né tranh hodc thich tng véi quy luat dién bién ctia mot (hodc mot sd) yéu t6
khi hau anh huong manh mé ¢ hién tai hay tuong lai, mot mat ting cuong kha ning chdng
chiu va phuc hoi, giam nhe thiét hai, mat khéac co thé tan dung nhiing co hoi tt BBKH, dam
bao hiéu qua kinh té va phat trién bén vimng. ..Cac nghién ctru vé sinh ké bén ving n6i chung
[6], m6 hinh sinh ké thich ing voi BPKH néi riéng rat da dang vé yéu td tac dong, cac linh
vuc, khu vue, dbi tuong. .. Nhiéu t6 chirc quéc té (SIDA, [IUCN, WWE, GIZ) va c4c nha
khoa hoc danh sy quan tdm nghién ctru cac md hinh sinh ké thich ung voi thién tai va BDKH
[7—8] nhu ngép lut, han han, XNM ... ap dung trong nhiéu linh vue nhu: tréng trot, chan nuoi
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va thuy san [9-10]..., tai nhiéu khu vuc nhu PBSCL, khu vuc db thi, vung ven bién [11]...
dbi véi nhiéu dbi tu(mg nhu ngudi nghéo va ngudi it dat, dan toc thiéu sb, cong dong noi
chung [12]...

Toa lac trong vung dong bang Séng Ciru Long (PBSCL), tinh Vinh Long chiu tic dong
nhit dinh béi XNM. Mua khé nim 2015-2016, XNM anh huong hon 25.000 ha cay trong,
gdy thiét hai gan 300 ty dong. Tinh trang XNM tiép tuc gia ting trong mua khd 2019-2020:
man xuét hién sém, xdm nhép sau, dd man Ién cao muc lich st & cac thang dau mua kho va
kéo dai dén tan thang 3—4 (khoang 6,2—10%o trén song C6 Chién, tai Viing Liém va 1,4—
6,9%o trén sdng Hau tai huyén Tra On), khong chi anh huéng dén ving san xuét laa ma con
anh huong dén ving chuyén canh cdy an trai, cly mau, dic biét tai huyén Viing Liém, Tra
On, Mang Thit...

Nghién ctru nhdm muc tiéu danh gia, lya chon cac m6 hinh SKNN SKNN thich ung
XNM trong bdi canh BDKH, dé xuit (mg dung tai tinh Vinh Long giai doan 2021-2030, gép
phan giam nhe tinh d& bi ton thuwong (DBTT), ning cao hiéu qua san xuat, dong gop tich cuc
cho kinh té nong ho néi riéng va linh vuc ndng nghiép néi chung tai dia phuong.

2. Phuong phap nghién ctru
2.1. Poi twong nghién cizu va pham vi nghién cizu

Déi twong nghién ctru: 12 cac md hinh SKNN quy mo ho gia dinh, bao gdom trong trot
(lha, cdy mau, cdy an trai), chin nudi (gia stc, gia cam), NTTS (t6m, c4).

Pham vi nghién ctru: nghién ctru dién hinh tai huyén Viing Liém, Tra On va Mang Thit
la 03 khu vuyc trong diém trong mbi quan hé véi XNM tai tinh Vinh Long (Hinh 1a).
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Hinh 1. Pham vi nghién ciru: (a) Khu vuc nghién ciru trong tim vé sinh ké nong nghiép; (b) Khu virc
diéu tra, khao sat.

2.2. Phwong phdp diéu tra, khao sat

Viée diéu tra, khao sat nong ho dugc trién khai véi cac thong tin chu yéu sau: (1) Bdi
tuong tiép can: 100 noéng ho; (2) Noi dung khao sat: dac diém ctia cac mo hinh SKNN chinh
yéu trong mbi quan hé véi XNM (nhu giong, kha nang chiu man, thoi vu va ky thuat canh
tac, nhu cau sir dung nude va dat trong, thiét hai do XNM, hi€u qua san xuét...), kinh nghiém
ban dia, ngudn luc sinh ké nong hd va kha ning tiép can...; (3) Pham vi khao sat: dai dién
cho cac khu vuc chiu nhiéu tac dong boi XNM (Hinh 1b), dugc xac dinh véi sy tu van cia
can bo chuyén trach tai dia phuong (Chi cuc Thuy loi, Ban chi huy PCTT-TKCN, Trung tam
Dich vu K§ thuat Noéng nghiép Vinh Long, Tram khuyén nong tuyén huyén), bao gdm cac
xd/thi trin Qudi Thién, Thanh Binh, Trung Ngii (huyén Viing Liém), Tich Thién, Luc Sy
Thanh, Vinh Xuén (huyén Tra On), C4i Nhum, Chanh An, An Phudc (huyén Mang Thit).
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2.3. Phuong phap chuyén gia

Tham vén chuyén gia (25) 14 nha khoa hoc, can bd néng nghiép, khuyén nong... tai dia
phuong nham:

Thiét 1ap cac ti€u chi danh gia mo6 hinh SKNN thich tng XNM: Xac dinh céac khia canh,
yéu tb va tiéu chi danh gia mé hinh SKNN thich tng v6i XNM; quy udc thang diém va mtc
do dap tng.

Lua chon mé hinh SKNN thich tmg XNM: Ap dung b tiéu chi va thang diém da thiét
1ap, cac thong tin, dit liéu c6 lién quan tai dia phuong, 1an luot danh gia, cho diém ting mo
hinh SKNN trong méi quan hé v6i kha niang thich img XNM, ngudn lyc sinh ké nong ho, thé
ché, chinh sach hd tro phat trién nong nghiép (giai doan 2021-2030), hi¢u qua vé kinh té, xa
hoi, moi truong va kha nang nhan rong.

Két qua tham van dong gop tich cuc vao viéc hoan thién bd tiéu chi, hudng dén muc tiéu
dam bao tinh toan dién, hé théng (logic), dai di¢n va kha thi trong danh gia, lya chon mo hinh
SKNN thich tng XNM phu hgp (uu tién) ng dung tai khu vuc nghién ctru.

2.3. Phuong phdp thuc nghiém

Trén co s cac md hinh SKNN thich tng XNM duoc dé xuét, phdi hop v6i Trung tam
Dich vu K§ thuat Nong nghiép tinh Vinh Long, Tram Khuyén nong, Phong Nong nghiép tai
cac huyén Viing Liém, Tra On, Mang Thit va cac x4 lién quan, tién hanh thi ¢iém 05 mé hinh
dai dién (tréng ltia, mau, ciy an trai, chin nudi va NTTS) tai 20 ho dién hinh dé kiém ching
tinh kha thi va hi¢u qua tmg dung. Nong ho ddi tmg 50% kinh phi va s& hitu toan b san
pham dau ra cta cac mo hinh thi diém.

3. Két qua nghién ciu

3.1. Cac md hinh sinh ké ndng nghiép hién hitu tai khu viec nghién cizu

Niam & trung tim PBSCL, dugc 2 dong song 16n Tién Giang va Hau Giang boi dip, tinh
Vinh Long ¢ dat dai mau md, nudc ngot quanh nim, hoi da nhing dicu kién thuan loi dé
phat tr1en mot nganh nong nghiép toan dién, da dang san pham nhu l0a gao, tréi cdy, gia suc,
gia cam va thuy san. Khu vyc dét hen 1a ving tap trung trong laa, chuyén canh cay co mui,
hoa mau, chin nudi gia suc, gia cAm. Khu vuc cic cu lao chu yéu trong cy an trai dic san
va nudi ca. Phan bd cac md hinh SKNN chu dao tai khu vuc nghién ctru dugce trinh bay &
Bang 1. Tuy vao bdi canh XNM, ghi nhén céc khia canh va mtc do tdc dong khac nhau, dang
quan tdm nhat 14 cac mé hinh trong trot. Cac mo hinh chan nudi va NTTS bi tac dong khong
dang ké boi XNM.

Bing 1. M6 hinh canh tac tai 03 huyén Viing Liém, Tra On, Mang Thit.

o Chan nuoi
Khl}. vuc 1: Téan Ql}Ol Tr&mg, Tern% 1ua,, _trong B thit chit yéu
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Thanh, Hiéu Nhon, Hiéu Thuén, s , N
4 . P (Trung Thanh, Lda—mau,
Hiéu Phung, Trung Hi¢p, Trung Trong laa Trung Hiép) La_ca
Chanh, Trung Hi€u, Trung An, nug(3i ép ’
Trung Thanh va Tan An Lubng g
Sau riéng (wru thé so
Khu vuc 3: cu lao Thanh Binh, véi khu vuce 1-2), B0 thit chd yeu Cétra
Qudi Thién. budi, xoai, trong (Thanh Binh)
lac—se IGi
. Khu vuc 1: Tich Thién va mot Tréng Ita, cam Bo thit. heo. gia L(a—mau
Tra On phan di¢n tich cua 3 xa Thién sanh, bap, cay co 'c’ﬁm -8 La_ca !
MY, Vinh Xuan, Thuén Théi. mui
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3.2. Pdnh gid, lra chon cac md hinh SKNN thich izng XNM ¢4 trién vong #ng dung tai tinh
Vinh Long

3.2.1. B tiéu chi danh gia

Céc bo tiéu chi danh gid, lya chon cac mo hinh sinh ké nhin chung rat da dang vé quy
mo, dbi twong, muyc dich st dung va cach tinh toan; duoc xdy dung trén nguyén tic dam bao
tinh phu hop, thich tng, hi¢u qua, bén virng va nhan rong. B9 tiéu chi do Vién Nudc, Tudi
tiéu va Moi truong [13] Xay dung trén co s& téng két, phat trién tir cac mo hinh thich ing va
giam nhe BDKH trong nong nghi¢p va phat trién néng thén, tap trung danh gia nhing khia
canh phé quat, téng thé, cac yéu td/chi thi thanh phan nén duoc bo sung twong tmg. [14] phat
trién bo chi s6 danh gia hiéu qua cac hoat dong thich tmg véi BPKH phuc vu cong tac quan
1y nha nudc, gém nhiéu chi tiéu, doi hoi co sé dir lidu 16n va cac wu tién khac nhau tuy vao
bbi canh cua timg dia phuong. B tiéu chi do T6 chitc CARE qudc té tai Viét Nam [12] dé
xuat nham xac dinh cac mé hinh sinh ké thich tng v6i BPKH phu hop tai PBSCL, xem xét
kha ning chong chiu hay phuc hoi; tuy nhién, cic tiéu chi chua dénh gia cu thé hiéu qua kinh
té ctia cac mo hinh thich Gmg v6i BDKH. [15] dé xuét bo tiéu chi danh gia mé hinh thich tng
cap cong dong, trong do6 thich ung véi BDKH 1a nhém trong tim (ti trong 40%) dong thoi la
muc tiéu quan trong nhat ctia cac mo hinh. [16] x4y dung bo tiéu chi danh gia hiéu qua cac
mo hinh sinh ké thich tng véi BPKH khu vyc PBSCL, chi ra tinh chéit ciia mé hinh (md
hinh can thiép sinh ké thong thuong hay c6 16ng ghép thich tmg véi BDKH).

Trén co s tiép can sinh ké bén vimg [6], c4c tidu chi va khia canh danh gia mé hinh sinh
ké thich tmg XNM trong bdi canh BPKH ap dung tai tinh Vinh Long duoc xay dung, tham
van chuyén gia va tong hop ¢ Bang 2, bao gdm 7 nhém tiéu chi va 45 chi thi thanh phan.
Trong d0, ti trong ctia cac nhom tiéu chi duoc phan bd nhu sau: Thich tmg v&i XNM chiém
20%; Phi hop v6i ngudn lyc sinh ké; Phi hop véi thé ché, chinh sach; Hiéu qua kinh té; Kha
nang nhan rong chiém 15%/nhém; Hiéu qua xa hoi; Hiéu qua moi trudng—hiém 10%/nhém.

3.2.2. Banh gia, lya chon cac md hinh SKNN thich tng XNM tng dung tai tinh Vinh Long

Tai khu vuc nghién ctru, trén co s phan tich cac khia canh nhay cam v61 XNM cua cac
mo hinh SKNN hién hitu (gidng, ngudng man, thoi gian va ky thuat canh tac, nhu cau sir
dung nudc va dat trong. . .); kinh nghiém ban dia va nguon lyc sinh ké néng ho; mirc do phd
bién ctia m6 hinh va nhu ciu thi truong; sy phu hop véi quy hoach phat trién ving PBSCL
va tinh Vinh Long; két hop cac thong tin tham vén chuyén gia, phong van ca nhén, thao luan
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nhém cong dong. .. két qua danh gia, cho diém va phan hang cic mé hinh SKNN thich tng
vo1 XNM duoc trinh bay & Bang 3. Trong 25 mo hinh dugc xem xét, s6 mo hinh dat mtrc
kha thi thap, trung binh, cao 1an luot 13 4, 6 va 15.

Sau khi danh gia, lua chon cac mé hinh SKNN thich tmg véi XNM c6 trién vong ap
dung tai dia phuong, Vién Khi twong Thuy van Hai van va M6i trudng phdi hop v6i Trung
tam Dich vu K§ thuat Nong nghiép tinh Vinh Long va cac tram khuyén néng tuyén huyén to
chtrc:

- Chuong trinh tip huén 4p dung cac mé hinh SKNN thich tmg XNM va BDKH tai
huyén Viing Liém, Tra On va Mang Thit (30-35 nong ho/huyén).

- Chuong trinh tham quan thuc té, trao d6i kinh nghiém SXNN thich tng XNM trong
bdi canh BDKH tai tinh Bén Tre (30 nong ho).

Bang 4 tom tit mot sé dic diém ndi bat ciia 15 mo hinh SKNN thich tng véi XNM (co
tinh kha thi cao) d& xuét Gmg dung tai tinh Vinh Long giai doan 2021-2030.

3.3. Trién khai thi diém mét s6 md hinh SKNN thich zng XNM tgi tink Vinh Long

Nhim ting cudng tinh kha thi, hiéu qua tng dung, dong gop tich cuc cho kinh té nong
hd noéi riéng va linh vuc ndng nghi€p nodi chung trén dia ban tinh Vinh Long, 05 md hinh
SKNN thich lﬁrng v6i XNM duge trién khai thi diém tai dia phuong, bao gom: (a) M@ hinh
giam lugng giong trong san xuat Ita tai huyén Viing Liém (10 ho); (b) M& hinh séan Xuat bap
nép lai cao san tai huyén Tra On (02 ho); (c) Mb hinh tréng dwa hiu trén nén dét lta thiéu
nude tudi tai huyén Mang Thit (02 ho); (d) M6 hinh nu6i bo sinh san chat luong cao tai huyén
Mang Thit (02 ho); (e) M6 hinh nuéi ca r6 phi van thich tng XNM tai huyén Ving Liém (03
ho). Bang 5 tom tat cac yéu cau trong chon lya nong ho tham giamo hinh. Két qua trién khai
thi diém tai 20 ho cho thay hiéu qua kinh té cao ciing nhu tiém ning nhan rong tai cac khu
vire ¢ diéu kién twong tu (Bang 6, Hinh 2).

Bang 2. Tiéu chi danh gia cic mo hinh SKNN thich tmg XNM trong bdi canh BDKH.
(a) Tiéu chi danh gia.

Tiéu chi o Piém
1] Chi thi [2] 7[2] [1]

1.1. C6 danh gia tinh d& bi tdn thuong (DBTT), tac dong cua XNM dén céc linh vy,
khu vye va d6i twong trude khi xay dyng va trién khai mé hinh

1.2. Ludng trudc rai ro, tac dong tiém tang va c6 phuong an quan 1y rui ro, sy ¢d
XNM

1.3. Co kénh thong tin, cap nhat du bao, canh bao vé XNM 2
1.4. Gidng cay trong—vat nudi (CT-VN) chdng chiu dugc tac dong ctia XNM va giam
murc d6 thiét hai

1.5. C6 dic diém thoi vu nudi trdng linh dong, dé dang didu chinh dé né tranh hodc
giam bat thiét hai do XNM

1.6. Giam nhu ciu dung nudce (su phu thude vao nguén nudce), tang khai thac, sit dung
nudc tiét kiém va hiéu qua

1.7. C6 sy diéu chinh vé ky thuat, co cAu mua vy, giéng, thire n, hodc vat liéu, thiét
bi theo hudng thich tmg, chdng chiu XNM

1.8. C6 sy dau tu, diéu chinh vé vat lidu, thiét bi, ha tang theo huéng thich mg, chdng
chiu XNM (chuéng trai, kho bai, ao hd, bé chira nuéce..)

1.9. Tan dung cac co hdi do XNM dem lai

TCL.
Thich ung
voi XNM

TC2. 2.1 Mirc d6 sin c6 ngudn nhan lyc quy md nong ho

Phu hop 2.2. Mirc d6 sin c6 va kha ning huy dong vén dau tu (chi phi chuyén déi)
véingudbn  2.3. Mtic do s&n c6 cta céc ha tang thiét yéu phuc vu mé hinh san xuét
luc vakha  2.4. Phu hop v6i ngudn lyc tu nhién tai dia phuong (khi hau, th nhudng, ngudn nudc,
ning tifp  ngudn thirc an...)

cén cac 2.5. Kha ning tiép can, tan dung va phat huy cac ngudn lyc xa hoi ctia nong ho (su hd
ngudn lyc  tro ciia Hoi nong dan, Cau lac by khuyén néng cap xa, Tram khuyén nong cép huyén, 3

sinh ké Trung tdm khuyén nong cua tinh ...)

W wWwWwwirr N
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Tiéu chi Lo Piém
[2 Chi thi 2] &[]
3.1. Phu hop véi dinh hl{éng/ quy hoach tong thé phat trién nong nghiép cta dia 3
phuong phan theo céc ti€u vung sinh thai
TC3. 3.2. Phi hop véi dinh huéng/ chwong trinh gidng nong nghiép 3
Phu hop 3.‘3. Phii hop v6i dinh hudng/ chwong trinh phat trién san pham chit lyc va san pham 2
v6i thé ché,  tiém ning cua dia phuong 15
chinh sach  3.4. Phu hop véi dinh hudng, chuong trinh (mg dung KHCN 2
cua dia 3.5. Phu hop v6i dinh huéng/ chinh sach xay dung nong thon méi 2
phuong 3.6. Phu hop Y(’ii dinh hudéng/ chinh sach, du an kéu goi dAu tw va sy tham gia tir khu 2
vuc ngoai quoc doanh
3.7. Pugc sy hd tro/ hudng loi tir cac chinh sach ung phé XNM va BDKH 1
4.1. Pa dang ngudn cung cip dau vao, c6 kha ning tiép can va chu dong lua chon 2
4.2. Nhu ciu ciia thi trudng ddi véi san phim ctia mé hinh san xut 3
IC4' . 4.3. Phu thudc/bi chi phéi sdu sic boi nhirng bién dong thi trudong 1
Hiéu qua . A A L s A . . R , I
va bén 4.4. Kha nang tiép can tb; truong cia nong h(_),tham gia mo hinh san xuat 3
vitng v 2 4.5. Kha nang thu hoi von cﬁ? mo hinh khi trién khai 2 15
Kinh t& 4.6. Tang thu nhap tir san phﬁn’l chinh cia md ‘hinh i 2
4.7. Pa dang hoa lgi ich kinh t€ (tdng cac nguon thu nhap, giam chi phi dau tu) tir cac
cong doan, phu pham khac ciia md hinh (lién quan thi truong phu pham, quan Iy chat 2
thai, chuyén dbi va thu hdi nang lugng/nhién liéu...)
TCS5. 5.1. Nang cao nhén thirc va ting cuong ning luc, thay dbi hanh vi 2
Hiéuqua 5.2. Gén két cac bén lién quan va ning cao hiéu qua phdi hop trién khai 2
va bé‘n 5.3. Tao viéc lam, thu hl:lt lao dong tai chd , ‘ 2 10
vingvé xa  5.4. Ta'lyng co hoi, thiic day sy tham gia cta cac doi tuong DBTT, gop phan dam bao 2
hoi binh dang gidi va an sinh xa hdi
5.5. Dong gop cho su ddi mai va phat trién ndng nghiép tai dia phuong 2
6.1. Giam xa thai ra méi trudong thong qua ap dung cac tiéu chuin san xuét (nhu
VietGAP, thuc hanh quan 1y tdt...) hodc giam > 10% lugng phan hoa hoc, thude bao 2
v¢ thuc vat (BVTV), chét khang sinh, tang trong...
TC6. 6.2. Giérp x4 thai ra moi truong th’()ng qua diéu chinh phuong thirc hodc/va dau tu 5
Hiéu qua  trang thict bi cong nghé cho hé¢ thong bom, tuéi nudce.
va bén 6.3. Giam x4 thai ra méi truong thong qua tai sir dung va tai ché chét thai, xir 1y chét 10
virng vé thai, phu pham néng nghiép tir mé hinh (nhu biogas chét thai chan nuéi, xir Iy romra 2
mdi truong  bang ché pham sinh hoc...)
6.4. Tiét kiém va st dung hiéu qua nang luong 1
6.5. Str dung nang lugng tai tao 1
6.6. Tang dién tich phu xanh 1
7.7. Gop phéan bao vé tai nguyén thién nhién/ bao ton da dang sinh hoc 1
7.1. Phi hop véi kinh nghiém va tip quan san xuét cia nong dan dia phuong 3
TC7 7.2.Co co SO .thl.IC tién (d4 trién khai tmg dung va dat két qua mong doi tai cac khu 3
Khi né.ng vuc ¢ dicu kién tuong tu) . i o
nhan rong 7.3. Quy trinh k¥ thuat (I(m glén, de chuyé{l giao va é[? dung ) 3 15
j 7.4. Co tinh linh hoat, dé diéu chinh, chuyén doi va két hop vdi cac md hinh sinh ké 3
khéc
7.5. Kha ning md rong pham vi va hiéu qua san xut 3

(b) Thang diém va yéu cau vé diém so.

. . Lo Téng hop Tiéu chi thich tng  Tiéu chi kinh té

Xep hang tinh kha thi L, ,

(7 nhoém tiéu chi) (TC1) (TC2)
Khong ap dung <50 <5 <3
Rat thap 50-60 >5 >3
Thap 61-70 >7 >5
Trung binh 71-80 >10 >7
Cao 81-90 >14 > 10

R4t cao 91-100 > 18 >13
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Bang 3. Két qua danh gia, cho diém va phan hang cac mé hinh SKNN thich tng véi XNM du kién

ap dung tai tinh Vinh Long.
TCl1 TC2 TC3 TC4 TC5 TC6 TC7 P A
U Tong Phén
TT M®b hinh diém  han
20 15 15 15 10 10 15 € ang
Chon tao gidng lua co6 sy tham gia Trung
1 thich tng BDKH va ANLT 14 12 13 1 6 5 10 n binh
Giam lugng giéng trong san xuat
2 lia thich tng XNM va BDKH 17 12 14 13 10 8 14
Canbh tac Iua thong minh thich Gmg Trung
J BDKH trén dit phén man 14 12 12 = 6 5 12 n binh
Tréng be“ip nép cao san trén nén
4 dét1da thich tmg XNM r12 21318 10
Canh tac khoai lang trong diéu
5 kién han han va XNM 17 12 14 13 10 9 14
6 Tro,ng d,U{a t}au 'Eren dat IU?, thieu 16 12 12 13 10 8 10
nudce tudi thich tng han mén
Trdng dua luéi trong nha kinh két Trung
7 i T ik g 14 12 8 12 8 8 10 72 binh
8  Trong hanh tim thwong pham 11 12 9 12 7 5 7
Trdng mia thich g XNM 12 12 9 12 7 7
10 Iromg ca chua cong ngh¢ cao ., 4, 49 gy g 7 10 m g
trong nha ludi binh
11  Trong nim bao ngu 12 12 8 12 8 7 6
Trdng cam sanh trén nén dit lua
12 huyén déi thich tmg XNM 12 4 13109 12
Trdng budi da xanh cai tién ky
13 thudt tudi thich ung han—man 16 12 14 13 10 9 13
Trong mang cau xiém ghép gbc
14  binh bat két hop tudi tiét kiém 16 12 12 13 10 8 11
thich tmg XNM
15 Trf)ng t’han%l long Vé, vang rudt 14 12 12 12 6 6 6
trang thich ing han mén
Trong xoai 4p dung hé thong tugi
16 ho giot thich tmg XNM 16 12 13 13 10 9 12
17 N1'16i p(‘) sinh séu} chat luong cao 16 12 14 13 10 6 11
thich tng han—-man
PR . £ Trung
18 Nuoi dé sinh san chat lugng cao 14 12 9 13 10 7 8 73 i
Chan nudi vit thit thwong phim Trung
19 ATSH 14 12 9 11 8 8 9 71 binh
20 Nudi vit bien ATSH thich ung 16 12 12 13 10 6 12
XNM
21 Nudi card phi van thich tng XNM 16 12 14 13 10 6 11
29 Nubi tom cang xanh toan duc 16 12 12 13 10 7 11
trong ao nudc lg
23 XAen caph |Ela—cé thich ung voi 16 12 14 13 10 6 10
xam nhap man
Két hop nudi tom cang xanh trong
24 ruéng lia thich tmg XNM 16 12 14 13 10 7 10
Nubi vit tring ATSH két hop tha
25 16 12 14 13 10 7 12

ca thich ng han — man
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Bang 4. Mot s6 dac diém ndi bat cia cac mo hinh SKNN thich tng véi XNM c¢6 tinh kha thi ing
dung cao tai tinh Vinh Long.

Dic diém thich vng véi xAm nhip min

TT Mo hinh . Hi¢u qua
Giong Thoi va Sir dung nuée K§ thuat canh tac

Giam Ngin ngay, chiu min: Diéu chinh thoi Quéanlynudcbing Ap dung 3G-3T  So véingodi mé hinh:

luong OM2517; OM5451; OM6162;  vu linh hoat: vu  bién phap ngip— (hqy 1P—-6G) va m0t - Ning suét (6,3 tdn/ha)

giong gieo OMG6677; OM6976; OM8959; DPong—Xuan khé xen k& giup phan ky thudt SRI:  cao hon 0,3 tAn/ha.
sa trong OM9577; OM9921; GKG1; som hoic Hé— tiét giam 20-30% bon Iot, gieo sa thua . Cp; phi (20 triéu/ha)
san xuat  ST21... Thu mudn. lugng nuée tudi  hop 1y, ky thudt twéi  thip hon 3 triéu/ha.

1 Iba thich ma khong dnh ngap-khd xen k& . 1 phusn (11-12
ung XNM huong ndng suat bon phan can doi, triéu/ha) cao hon 4-5
va BbKH l0a. néng cao khd ndng isu/ha.

chiu man cua cay ’
lta, quan ly dich hai
téng hop. ..

Trongbip  Gibng bap nép lai don F1 Linh dong, Nhu ciu nude tudi So véi ngoai mo hinh:
nép cao  Milky 36 ngin ngay (62-72 thuan loi khi thip hon cdy lta - Ning sudt (12,2) cao
san trén ngay), chong chiu dugc thoi trong mua kho. hon 2,2 tAn/ha.
nén dat tiét khic nghiét va sdu bénh. Ngoai 2 vu DX, - Chi phi (24-25) thap

2 [VE:} HT, trien khai hon 2-3 triéu/ha.

vy Xuan He - Loi nhuan (43-44) cao
(T2-3) ¢ nhimg hon 16-17 triéw/ha.
ving thicu

nuée.

Canhtac  Gidng khoai lang bi, khoai 1 vu khoai kéo - Nhu cau nudc - Tangkhaningchiu Thu nhdp tir san xudt

khoai lang  tring, khoai sira, khoai Duong  dai khoang 3-4  tu6i thép hon cdy min: bd sung phan khoai lang rat kha quan

trong didu  Ngoc, khoai tim Nhat... itkén thang (tuy lGa. Co6biénphap N, P, K, phun phan so véi cic cdy trong
kiénhan  dat, c6 thé trong trén dit nhidm  gidng) nén c6  khai thac, sir dung  KNOs qua l&. khéc (lda, bap...) trong
han va man nhe va nhiéu loai ditkhac thé chu dong nguén nuéc tudi - Giamnhetichaido cung mot thoi vu. Co
xam nhdp  nhau vé dic tinh 1y, hoa. ludn canh thay tiéu phu hop bdi  nhidm min: bon voi/ tiém nang nang cao gia
man cdy lda trong canh XNM. phan min phén/ tri gia ting. La nong san

3 thoi gian han - Phuong phip CaSOs dé bd sung chu luc, cb thj truong

man. twéi ranh ding it Ca?;bon Silic nhim  tiéu thu ndi dia va quoc
nu6c nhung 16p han ché hip thu Na*; € (Trung Quoc, Nhat
dat mat van toi phun Brassinolide Ban...).
xép, dinh dudng kich thich san sinh
khong bi rira tréi, enzyme phan giai
x6i mon, it tbn cac gbc oxy hoa
thuong dén 14. manh.

Tréng dwa  Gidng Mit troi 6, Anh Duong  Vu Hé Thu tin Nhu cAunuéc tusi  Mang pha  néng  Ning suit dat 19 tAn/ha,
héu trén va SG 227... ¢6 1& moc sdu, dung dit laa bo viraphdi,khaning nghiép han ché sy cao hon 0,5 tin/ha; chi
dét laa chiu han kha, phu hop canh tic  hoang, thoi tiét chiu han kha, qua boc hoi qua mat dat, phi dau tu 79,8 tridu/ha;

4 thidu nuéc  trén dét lua thidu nude, hiéu phu hop, giamép d6 giam sy phu qua d6 han ché hién loi nhuan dat 53,1

tudi va qua thép trong diu kién han  luc nuéc tudi so  thudc vao nguén tugng day phen va tri¢u/ha, cao hon 3,5
hiuqua  man. vol loa va cay nude. XNM triéu/ha so vdi ngoai mo

thip trong khac. hinh.

Trong - Goc ghép chiu man: ghép cdy - Hé¢ théng tuéi - Trong thoi ki Quy trinh k§ thudt
budi da c6 mui trén gbc Tic (quit), phun tiét kiém (két XNM: bb sung phan  VietGAP nén ning suit
xanh cai Sanh, Bong, budi Bung, budi hop ti gbc) thong  1an, kali, phan hitu  ting 15-20%, loi nhuan
tiénky  Long C6 Co (Tién Giang), qua cic béc tuéi coihoai kéthop voi  ting 20-25% so véi san
thuat tugi  budi Hong Puong (Cin Tho), bu ap, ban kinh ti gbc dé duy tri &m  xuét truyén thong:
thichung  buoi Duong Héng (Binh twdi  duogc didu do cua dat yé ting - Ning suat: 22-25
han mén Duong) chiu dugc do man 8%o chinh phu hgp, kha ning dé khing tin/ha.

5 sau 56 ngay xur Iy méan (Vién gitip cip du nude  cua cly. - Chi phi: 110-120

Cay an qua mién Nam). cho cdy trong ing - Sau khi bi nhiém tricu/ha.

- Goc ghép chiu han: T hop vOi timg giai doan  mgn: twéi nudc rda - Loi phusn: 700-800
cdy ghép Cam sanh - Tric (la phat trién, ti€t mdn, bén voi CaO, (riswha.

cdy ho cam & ving nui Chau giamnhu caunuéec  CaCOs, phan chira ’

Déc) sinh truong va cho qua (giam tac dong do  nhiu 1an nhu DAP

chit lugng t6t, chiu han, thich XNM), chi phi

nghi voi ving ban khd han, nhéan cong, phan

thiéu nudc twéi vao mia kho. bon...

Tréng cam — Str dung ky thuat - Loi nhuan 400 triéu/ha
sanh trén tudi phun mua nho trong nam diu va gia
nén dat két hop véi bon tang trong nhiing nam

6  luachuyén phan (1  béc tiép theo.
doi thich phun/cay), luu - Udc tinh hé théng tudi
g XNM lwong voi phun < phun gitp tiét kiém 30%

250 lit/gio, ap luc

luong nudce va 87% thoi
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Dic diém thich vng véi xAm nhip min

S dung nuéc

K§ thuat canh tac

thip (10 —15 m).
Theo nhu ciu &
ting thoi ki sinh
trudng, nudc tudi
hoa phan bon duoc
phun déng déu,
chinh xac vao lava
gbc cay dudi dang
hat mua nho nho
duong éng ap lyc
va két cAu voi diac
trung, gidp t6i wu
lugng nudc su
dung do chi lam
am dién tich dat
cuc bd ving gbc
cay.

Hiéu qua

gian tudi trén dién tich 1
ha.

Loi nhuan hon 200
triéu/ ha.nam, ghp 34
lan tréng lua. Pa dang
hoa thu nhédp tor tra
méng ciu (0.5tridu/kg),
mirt, ruou...

Heé théng twdi nhod
giot giam lugng
nudc su dung, it
mét nude do bde
hoi, giam thit
thoat phén bon,
han ché ¢o dai, con
trung, sau bénh. ..

Gia tang nang suét tir 10—
20%, giam chi phi nhéan
cong, phan boén, nodng
duoc. San phém cO thi
treong tiéu thu t6t. Hiéu
qua kinh té gia ting 15—
20%, ti sudt loi nhuan gip
3 lan, giup cai thién thu
nhap nong ho.

Phuong thuc chan
nudi gitp thich nghi
v6i diéu kién ngudn
nuéc nhiém mén.

Sau 8-10 tuén, 500 con
vit bién dat 2,54
kg/con, lgi nhuén 11-12
trifu  VND. Su dung
dém 16t sinh hoc gilp
giam chi phi nhan cong
don chudng,

- Bo chiu duogc
khé han khic
nghiét

- Loai co trong lam
thitc an cho bo
chiu dwoc nudc
man

C6 thé chi dong
chan tha dan bo tai
céc khu vuce ddng co
it chiu tac dong boi
XNM

Tinh cho chu ky nuéi 7
nam, moi con bo cai cho

thp nhap 7-8 triéu
dong/nam. Lqi, nhuan
cang cao néu chu

chuyén dan bé cai tiép
tuc nudi sinh san

Ké hoach kiém tra,
léy nude, luu trir,
su dung chu dong
va hop ly trude va
trong thoi ki
XNM.

B sung dinh dudng
(cac loai vitamin,
men  tiéu  hoa,
khoang chit ...)
nhim ting cuong
strc dé khang cho ca.

Tinh cho 1 vu nuéi trén
dién tich 1000 m?, ti 1&
séng dat 85%, trong
luong thu hoach 0,45—
0,5 kg/con, san lugng
3,6-4,5 tn, chi phi
khoang 54 triéu, loi
nhuan 25-26 tri¢u.

Khéng dung khang
sinh va hoa chit nén
tang hi¢u qua s
dung nude, giam rai
ro cho moi truong
sinh thai.

Thi truong 1y tudng va
én dinh. Hiéu qua kinh
té cao, lgi nhuan trung
binh 100 triéu/ha.nam.
Thu nhéap tang 10% so
V6i nudi tom nude ngot.

Quy trinh canh tac
khép kin, 4p dung
cac tiéu chuan IPM
v& phan bon, thudc
BVTV, qua dd, nang
cao hiéu qua sur dung
nudc va giam thiéu 6
nhiém.

Mo hinh khép kin gitap
giam chi phi phan bon,
thirc an. Duy tri san xudt
trong mua kho, nang
cao hiéu qua kinh té trén
mot don vi dién tich
canh tac. Moi ha cho loi
nhuan 50 triéu tir lua va
50 triéu tir ca.

TT M6 hinh .
Giong Thoi vu
Trdng Giéng mang ciu xiém ghép —
méng cau  gdc binh bét cho ning suit cao,
xiémghép  tiang kha ning chiu man (1én
gbcbinh  dén 8—11%o),
bat két
hop tudi
7 tiét kiém
Trong Gidng xo0ai Num, Cat Chu, Pai -
xoai ap Loan... ghép gbc xo0ai Canh
dung hé Nong (Khanh Hoa), Chau
thong tuéi  Hang V& (Tra Vinh), xoai 13—
8 nho giot 1 (Israel), xoai Ghép Xanh
thiching  (Tién Giang), xoai Thom (An
han-min  Giang) — c¢6 kha nang chiu man
1én dén 13%.
Nuoi vit Kha nang chiu méan cao cuia Thoi gian sinh
bién an gidng Vit bién 15 hodc vitbién truong ngin (8-
toansinh  Dai Xuyén (15%o) gitp thich 10 tuin), co thé
9  hocthich  {mg tot v6i didu kién XNM. trién khai & vu
ung véi He-Thu  thay
xam nhap cho céy lda.
man
Nudi bo Gidng bo cai sinh san trén nén  Thoi ki han min
sinhsan  cai Lai Sind, Brahman, c6 thé chuyén
chitluong  Droughtmaster, Charolais va ddi mot phéan dét
10 cao Red Angus, chiu han man tbt tr6ng Ina kém
(< 7%o), dé cham soc. hiéu qua dé
tréng c6 nudi bo
Nubicadrd Ca 1o phi sinh truong tot 6 dd6  C6 thé két hop
phi van min < 8%o, c6 thé chiju mdn xen canh hodc
thich tng ~ 28-32%o. Su thich nghi vé 46 luan canh véi
11 xdmnhp mén, nhiét do (14-40°C) va laa phu hop voi
man kha nang sinh san cho thay sy diéu kién XNM
phu hgp chon nudi ca rd6 phi tai dia phuong.
trong diéu kién han min.
Nudi tbm  Tém cang xanh chiu man tét, St dung con
cang xanh  c6 thé séng trong méi truong  gidng nhan tao,
trong ao nuéc man <15%o, sinh truéng  chiu dugc man
12 nuécly  t6t & 5-7% nén c6 thé phat nén tha nudi gan
trién tap trung dcacvang triing  nhu quanh nim
thip va nhiém man. va chu dong
hoan toan.
Xencanh  Pa s cac loai ca c6 kha nang  Linh dong diéu
lGa—c&  chiu man va phat trién thuan  chinh lich xuéng
thichtng  loi trong méi truong nuéc gibng va thu
v6i XNM  ngot—lg (mé vinh, chép, ré phi, hoach som
13 sic ran, béng tuong, that nhim han ché
lat...), két hop nudi trong véi  cac tac dong cua
cac gidng laa chiu man gilp  XNM.
tang cuong kha nang thich g
XNM.
Kéthop - Tom cang xanh la loai rong  Uong va nudi
14 NUBItOM  mudi, co the song & 0-15%, tom tr T7-T1;
cang xanh  sinh truong tot & 0-5%o. sa va trong lua

trong

tr T9-12, gilp

Chﬁ‘ dong dugc
nguodn nudc ngot
dé trong lua va

Mo hinh khép kin gidp
giam chi phi. Mdi ha
cho ning sut 300-400
kg tom va 4-7 tin laa.
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. Dic diém thich vng véi xAm nhip min
TT Mb hinh Hiéu qua
Thoi vu S dung nuéc Ky¥ thuit canh tac
rung lia - Cac giéng lha co kha nang né dugc thoi ky nuéc ngot-lo dé Chi phi 30-35
thichtng  chiu man trung binh (OM18, han man. C6thé nuditom triéuw/ha.nam, lgi nhuan
XNM OM429, OM2517, OM4900, tang cudng vu 35-50 triéu/ha.nam,
OMb5451, OM6162, OM6976, tom su tor T2- hon 15-30% so véi doc
OM7347,0M9921...) . T6. canh lua.

15  Nudivit - Gibng vittring d€ nuoi, thich Linh hoat lya Nhu ciu ding Mé hinh khép kin  Pa dang hoé loai hinh
tringan  hop nhieu ving sinh thdi chon thoi vu d¢ nudc khong cao giap giam chi phi sinh ké. Cai thi¢n thu
toansinh  (Khaki Campbell, CV2000 né min. Tan nhu canh tdc loa. dau tu trang thi€t bi, nhap trén cang mot don
hoc két Layer, Tri¢t Giang, Dai Xuyén dyng dién tich Chu dong thoi nangcao hi¢uquastr vi dién tich. Loi nhuan
hopthacd TC). dat xau, hiéu gian cap va thay dung nguon nu6c, binh quan hon 100
thichng - Hau hét c4c loai c4 nudi phu  qua thap dé taing  nudc ao nudi thic an, giam phat  trigu/ha.nam.
han-m@n  hop véi mdi trudng nudc ngot—  gia  san  xuat thai va han ché dich

lg. Giam sy phu thudc vao doc  trong mua kho. bénh.
canh cay lua, thic day da dang
hoa loai hinh canh tac thich
ung XNM.
Bang 5. Cac yéu cau trong chon lya néng ho tham gia trién khai thi diém.
M6 hinh Dia diém Mike dau tw Yéu ciu k§ thuét va hiéu qua
X3 Trung Nghia (H. Viing - Dinh mirc cho 01 diém - Gidng laa OM5451, OM4900, OM7347,
1. Giam | jgm) (5.000 m?): 3.612.000d OM6162...
luong giOng o dét phi hop thye - Tong ddu turcho 10 diém: - Quy trinh canh tac: 3G-3T + SRI phi
g1€0 Sa D R o Li 3:A ‘A A o e
trone san  hiénky thuat 3G-3T va SR, 36.120.000d hop. véi diéu kién thuc t€ cua tinh
xué%lﬁa quy mo > 1.000 m2, péng Trong d6, néng ho dbi tmg - Giam chi phi san xuit (gibng, phan bon,
thich (g phang, chén datrugng tot, c6  50%: 18.060.000d thuoc BVTV...) > 15% so véi san xuét
XNM va hé thong dé bao, cong bong truyén théng
BDKH hoan chinh, an toan, chu - Tang loi nhusn > 15% so véi ngoai mo
dong ve thay loi, tudi tiéu. hinh.
X& Tich Thién (02 ha) vixd - Dinh mirc cho 01 ha: - Gibng bip Milky 36
2. Trdng Vinh Xuan (lha) tai H. Tra  24.660.000d - Ning sut: 10 tin/ha
bap nép lai  ON- - Tong dau tw cho 3 ha: - Hijgu qua kinh té > 5-10% so véi ngoai
cao san trén 73.980.000d mé hinh.

nén dit loa
thich ung
XNM

Dién tich > 1.000 m?, bang
phang, ¢6 hé théng dé bao,
cbng bong hoan chinh, an
toan, chu dong vé thuy loi,
tuoi tiéu.

Trong d6, ndng ho ddi tmg
50%: 36.990.000d

3. Trong
dua hiu
trén dét lua
thiéu nudc
tudi va hiéu
qué thip

X& Chanh An (H. Mang
Thit)

Dién tich > 1.000 m2, bang
phing, ¢6 hé théng dé bao,
cbng bong hoan chinh, an
toan, chu dong vé thuy loi,
tudi tiéu.

- Pinh mtc cho 01 ha:
79.850.000d

- Téng déu tu cho 2 ha:
159.700.0004

Trong d6, néng ho dbi tng
50% gibng va 100% vét tu,
thiét bi: 134.850.000d

— Gibng dua hdu khong hat Mat troi do
— Hiéu qua kinh té > 5-10% so v6i ngoai
mo hinh.

4. Nubi bo
sinh san
chat luong
cao

Xa Téan Long Hoi (H.Mang
Thit)

Cam két danh dién tich va
thyc hién trong ¢ > 500m?

- Pinh mirc cho 1 diém (1
bo gidng): 15.000.000d

- Tbng déu tu cho 2 diém:
30.000.000d

- Néng h¢ dbi img 50%:
15.000.000d

- Gibng bo cai lai ind, > 10 thang tudi, >
180 kg, 16ng mau canh dan, u va yém phat
trién tot, khoe manh, khong di tat, da tiém
phong bénh theo quy dinh cua nganh thu
y.

- Mdi con b cai sinh san cho thu nhap 6—
7 triéu ddng/nam tinh cho chu ki nudi 7
nam.

5. Nudi c&
16 phi van
thich ung
xam nhép
man

Xa Trung Nghia (H.Viing
Liém)

Di¢n tich ao > 500m?, séu
1,2-1,7m, ngudn nuée tbt,
ndm trong vung c6 hé théng
dé bao, cong bong hoan
chinh, an toan, chi déng cp
thoat nudc.

- Pinh mttc cho 1 diém
(500 m?): 26.960.000

- Téng dAu tur cho 3 diém:
80.880.000d

- Néng h¢ dbi img 50%:
40.440.000d

- Kich c& c4 gibng 200 con/kg, ti 18 séng
70%, hé sb thirc an 1.3, thoi gian nuéi 5—
6 thang, trong lugng thu hoach 0,45-0,5
kg/con. San lwong 2,4-2,7 tn/1000m2,
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Bang 6. Tong hop hiéu qua trién khai thi diém cac mé hinh sinh ké nong nghiép tai dia phuong.

Linh

)

Kinh

Ngudng

Thoi

Niing suét

Lgi nhuén

Khia canh cin quan

PN So Quy .x N
Mb hinh A P . Giong Do . tam
vue ho mo lwgn hi chiu mén ian - = - —
: i me_ P mmin 9 (O N () MO N ()
Giam - Nhén thte cua nong
luong din vée XNM va
o 20 115 +45 L
, giong gieo 0.5 N oM o . 63 +0,3 A . BDKH. Thdi quen
M Tswong 10 mamg O UMW gus PR ST, ma MY U o tic theo tip quin
san xuat truyén thong
lGa - Khd néng ti€p thu va
Trong bap 245 122 43,6  +16, Ung dung cac tién bd
nép lai cao 1-2 N Milky o . i +2,2 triéu/ 7 k§ thuat trong SXNN
sntén 2 hahy S tr;fa“/ 36 3% 2thang  tanha . o tiew - Thong tin vé gidng
dat lua /ha  CT-VN, quy trinh ky
thuat canh tac thich
A N tmg XNM va BDKH
Ma Tﬁ‘éﬁiﬁﬁa 80 532 +35 _.[Chd nang dautu, co
Gtiia 3 %51 oma mew  ME O owe 2tang 20 P05 gy gy EGThOaNN.
-4 . ha/hg troi do tan/ha tan/ha - Kha nang tiép can thi
thiéu nude ha ha /ha e % |
s ruong, ting cuong
hiéu qud moi lién ket
san xuat-tiéu thu
6
U ) - Nhén thte cla nong
chy  NuOibO .15 Bocsi thang, ! dan vé XNM v BBKH
sinh san 1 con 2 bo i g tiép tuc % triéu/
n £ 2 PN o triéu/  lai sind 7%0 Py Tot - Vén diu tur cao
~.  chatluong bo/hd cai nuoi con. .
nuoi con < - Kha ning tiép can thi
cao trong 7 ndm R
< truong
nam
- Phu hop khu vyc 5-
8%o
- Nhén thtrc cia nong
Nubi ca ro dan v& XNM va BBKH
NTT  phivin 30 1s00 >0 Due 254 56 40 20 - Vén diu tu cao
S thich ing ; m2 ha tinh o thang tan/ha ha - Kha nang tiép thu va
XNM ung dung cac tién bd
ky thuat trong SXNN
- Kha néang tiép can thi
truong
Ghi cha: (i) Trong m6 hinh; (ii) Chénh léch so vdi ngodi mé hinh

Hinh 2. M6t s6 md hinh SKNN thich tmg XNM thi dlem tai tinh Vinh Long: (a) Giam lugng glong
trong san xuat lua tai huyén Vung Liém; (b) Trong bap nép lai cao san tai huyén Tra On; (c,d) Trong
dwa hau trén nén dat laa thiéu nudc tudi tai huyén Mang Thit; () Nudi bo sinh san chat luong cao
tai huyén Mang Thit; (f) Nudi ¢4 ro phi van thich tmg XNM tai huyén Viing Liém.
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3.4. Pé xudt 1ng dung cac md hinh SKNN thich i#zng XNM tai tink Vinh Long

Trong béi canh XNM va BDKH ngay mét ting cudng, cac bién phap kiém soat, ngin
chan anh huéng ciia man trén pham vi canh téc rong Ion thuong kho kha thi bai rao can vé
k¥ thuat, tai chinh ciing nhu tinh bén ving. Diéu chinh cac hé thdng canh tac, thay doi moa
vy, gidng cay trong-vat nudi, &p dung nhitng tién bo khoa hoc va cong nghé (KHCN), chuyén
ddi cac md hinh sinh ké... theo huéng thich wng véi nhitng tac dong bat loi va tan dung cac
co hoi do XNM mang lai 1a cac tiép can hop 1y va dang duoc wu tién, dac biét tai cac tinh
ven bién ving DPBSCL nham duy tri hoat dong san xuat, dam bao ning suét ki vong, 6n dinh
va tirng budc cai thién thu nhap cho ndng ho, déng gép vao muc tiéu phét trién bén viing nén
ndng nghiép va an ninh lwgng thuc cua dia phuong.

Trén co s¢ tham khao cac dién hinh thanh cong tai PBSCL, dic diém tu nhién va dic
trung cua cac tiéu vang sinh théi, tinh hinh XNM va kinh nghiém san xuét caa nong dan ban
dia, cac quy hoach va chinh séch hd tro phét trién nong nghiép tinh Vinh Long giai doan
2021-2030, tham van y kién caa chuyén gia, can bo quan ly néng nghi¢p va khuyen nong tai
cac khu vuc bi anh hudng bai XNM, xem xét tiém niang va tinh bén viing vé hiéu qua kinh
té, x4 hoi, méi trudng..., 15 md hinh sinh ké ndng nghiép thich tng véi XNM duogc dé xuit
ung dung trén dia ban tinh trong thoi gian han—man (Bang 7).

Bang 7. Dé xuét tmg dung cac mod hinh SKNN thich tmg v6i XNM trong bdi canh BDKH tai tinh

Vinh Long giai doan 2021-2030.

(a) Pham vi huyén Viing Liém, Tra On, Mang Thit

Xi/Thi trin

H. VONG LIEM
Quéi An 45 a, c, d a b
Qudi Thién 7-8
Viing Liém 45 d a
Thanh Binh 8-10
Trung Hiép 25-3 a,c, d a b
Trung Hiéu 25-3 d a b
Trung Ngéi 34 ac,d a b
Trung Nghia 45 a,c, d a b
Trung T Tay 6-7 d a
Trung Thanh 34 ac,d a b
Hiéu Nghia 2.5-3 d b
Hiéu Nhon 2-25 a,c, d b ab ab ab
Hiéu Phung 25-3 d b ab ab ab
Hiéu Thanh 253 d b
Hiéu Thuén 2-25 a, c, d b a,b ab ab
Tan An Ludng 25-3 d b a,b a,b
Téan Q Trung 45 a,c,d b ab ab ab
Trung An 2.5-3 d b a,b a, b a, b
Trung Chanh 34 a,c,d b ab ab ab
Trung T Don, 8-10 a, ¢, d a b

RA O

Luc Si Thanh 6-6 a ac.d | acd | a | a,d
Phd Thanh 45 (e acd | acd a a, d
Hoa Binh 34 b a, b a, b a, b
Huyu Thanh 34 b
Nhon Binh 34 b ab a,b a,b
Téan My 45 a b ab a,b
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XaThithn | PM | 1 |2 | 3| 4] s | 6 | 7| 8 9|10 |1 ]12]13]14a]1s

Tich Thién 4-5

TT.TraOn 45

Thién My 45 b a, b a, b a, b
Thaoi Hoa 34 b

Thuén Théi 34 b

Tra Con b

b
Chénh An b
Long My 1-2 b
M§ An 12 b
My Phudc 34 b
Binh Phudc 25 b ab ab ab
Chanh Hoi 34 b a,b ab ab
Hoa Tinh 12 b a,b ab
Nhon Phu 2-25 b ab ab
Tan An Hoi 34 b a,b ab ab
Tén Long 25-3 b ab a,b a,b
Téan Long Hoi 2.5-3 b ab a, b a, b
TT Céi Nhum 45

X&/Thi trin

H. LONG HO
Long Hb 2-25 a__ad
An Binh 0.5-1 a  ad
BH. Phudc 1-2 a ad
Ddng Phil 0.5 a | ad
Hoa Ninh 0.5-1
Hoa Phu 1-2 b ab ab
Long An 2-25 b ab ab
Long Phudc 1-2 b
Loc Hoa 0.5 b ab ab
Phu Buc 2-25
Phu Quéi 0.5 b a,b a, b
Phudc Hau 0.5-1 b
Téan Thanh 0.5 b
Thanh Puc 1-2 b
Thanh Quéi 0.5 b ab ab ab
H. BINH M
C4i Von 1-2 b
Dong Binh 1-2 b
Poéng Thanh 34 a b
Dong Thanh 2-25 a b
Pong Thudn 1-2 b
My Hoa 34 a
Thanh Thude 2-25 b
Thuin An 1-2 b
H. TAM BINH
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Binh Ninh 45 a b ab ab ab
Hau Loc 2.5-3 acd b, c,d b a,b a,b

Hoa Hiép 2.5-3 acd b, c,d b ab ab

Hoa Loc 2.5-3 acd b, c,d b ab ab

Hoa Thanh 2.5-3 b ab ab

Loan My 45 a b ab ab ab
Long Phu 1-2 b ab ab

My Loc 2.5-3 b ab ab

My T. Trung 4-5 a b ab ab ab
Ngéi Tu 45 a b ab ab ab
Phi Loc 1-2 b ab  ab

Ph( Thinh 0.5-1 b ab  ab

Song Phu 1-2 b ab  ab

Tan Loc 253 b ab  ab

Tan Phi 1-2 b ab  ab

Tam Binh 45

Tuong Loc 4-5 ac.d

Ghi chi: DM: dé man (/)o) 1-15: theo thir tw cac mé hinh SKNN thich wng XNM d‘e xudt tng dung tai tinh
Vinh Long; a, b, ¢, d: phit hop vdi cac quy hoach, ké hoach, chirong trinh... phdt trién néng nghiép, trong do:
- a: Piéu chinh quy hoach phat trién néng nghiép tinh Vinh Long dén 2020, dinh hiéng 2030 (Nghi quyét
112/NQ-HDND 06/07/2018);
- b: Diéu chinh quy hoach phdt trién thuy san tinh Vinh Long dén 2020, dinh huéng 2030 (Nghi quyét 113/NO—
HDND 06/07/2018);
- ¢: Cdc san phdam néng nghiép chii hee tinh Vinh Long (Quyét dinh 527/0P-UBND ngay 6/3/2019);
- d: Céc san pham néng nghiép quan trong tink Vinh Long dwoc khuyén khich va wu tién ho tro thyec hién lién
két gan san xudt vdi tiéu thy san pham (Quyét dinh 2499/QP-UBND ngay 13/11/2018).

San pham chu lyc, quan trong, duoc uu tién hd tro San pham tiém nang, dugc khuyén khich hd tro

Phu hop v6i dinh huéng/quy hoach phat trién Can dic biét quan tﬁnﬂ d6 man ¢ nam 2030

4. Két luan

Trén co s& phén tich dic diém caa cac md hinh SKNN hién hitu phé bién tai dja phuong
trong mdi quan hé véi XNM, xem xét 25 md hinh SKNN thich @ng vi XNM trong bdi canh
BDKH ap dung co6 hiéu qua tai khu vuc BPBSCL, céan cir bd tiéu chi danh gia tinh kha thi
(9dm 7 nhém tiéu chi va 45 chi thi thanh phan), 15 md hinh SXNN thich &tng XNM (thugc
cac linh vyc tréng trot, chan nudi, NTTS va san xuat két hop) dugc xay dung phu hop véi
tinh hinh canh tac tai tinh Vinh Long (phan bé chi tiét dén cap xa). Pé ting cuong hiéu qua
tng dung, 3 hoi nghi tap huan cho gan 100 nong ho tai huyén Ving Liém, Tra On, Mang
Thit va 01 chuyén tham quan, hoc tap thuc té tai tinh Bén Tre cho 30 ndng ho dién hinh da
dugc to chirc kém theo So tay khuyén nong va Tai liéu ky thuat.

Trong cac mé hinh dé xuat, 5 md hinh trién khai thi diém tai 20 ho (trong lGa, bap nép,
dwa hau, nudi bo sinh san va ca rd phi van) cho hiéu qua kinh té cao ciing nhu tiém ning nhan
rong tai cac khu vue c6 diéu kién twong tu. Dé kiém chiing tinh kha thi, ting cuong kha nang
g dung va nhan rong, kién nghi S& Nong nghiép va Phat trién Nong thon xem xét va 1ong
ghép viéc thi diém cac mé hinh con lai vao cac chuong trinh, dy an khuyén nong hang nam
ctia tinh, dong thoi dé xuat va ap dung céc chinh sach hd tro nong ho trién khai ap dung.
Pong gop cia tac gia: Xay dung ¥ twong nghién ctru: LN.T., L.Q.T., N.T.N.A.; Xir Iy s6
liéu: Q.T.D.,P.T.D,; Viét ban thao bai bao: L.N.T., L.Q.T.; Chinh stra bai bao: L.N.T.

L&i cam on: Bai bao hoan thanh nhd vao két qua cua nhiém vu: “Nghién citu mé hinh da
dang hoa sinh ké thich wng voi xam nhdp man trong béi canh bién doi khi hdu tai tinh Vinh
Long”.

Loi cam doan: Tép thé tac gia cam doan bai bio nay 1a cong trinh nghién ctru cua tap thé
tac gid, chua dugc cong bo ¢ dau, khong duogc sao chép tur nhitng nghién ctru trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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Abstract: The study aimed to evaluate and select agricultural livelihood models (ALM)
adapting to saltwater intrusion (SI) in the context of climate change, then propose to be
applied in Vinh Long province in the period of 2021-2030. On the basis of analyzing the
characteristics of existing ALM in the locality, 25 ALM adapting to SI have been effectively
applying in the Mekong Delta, a set of criteria for assessing feasibility (including 7 groups
of criteria and 45 component indicators), 15 ALM adapting to SI — in the fields of cultivation,
livestock, aquaculture, and combined production were built to suit the farming situation in
Vinh Long province. In which, 05 models piloted in 20 households (growing rice, sticky
corn, watermelon, raising reproductive cows and tilapia) resulted in high economic efficiency
as well as potential for replication in other areas having similar conditions. To enhance the
effectiveness of the application, 03 training conferences in Vung Liem, Tra On, Mang Thit
districts and 01 field trip in Ben Tre province were held together with the agricultural
extension handbook and technical document.

Keywords: Saltwater intrusion; Adaptive livelihoods; Agricultural livelihood models;
Climate change.
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Tém tat: Nghién ctru Gmg dung cong cu kiém toan chat thai (KTCT) nham dinh lugng
chat thai phét sinh cta timg loai heo con, heo thit va heo nai ¢ cac trang trai huyén Loc
Ninh, tinh Binh Phudc. Két qua cho thay: @ mdi heo thit tiéu thy mdi ngay 2,32 kg cam,
3,24 lit nudc udng, 26,33 lit nude rira chudng, thai 1,71 kg phan, 2,66 lit nudc tleu va
26,32 lit nudc thai rira chudng; (2) heo con tiéu thy 0,79 kg cam, 1,47 lit nu6c udng va
11,49 lit nu6e rira chudng, thai ra 0,22 kg phén, 0,72 lit nudc tiéu va 11,49 lit nuGe thai
raa chuéng; (3) heo nai tiéu thu 3,41 kg cam, 3,40 lit nudc uéng va 23,45 lit nudc rira
chudng, thai 2,13 kg phan, 2,61 lit nudc tiéu va 23,45 lit nudc thai rira chudng. Chat luong
nuée thai & 3 quy mo trang trai lan lugt dao dong 812—2012 mg/l (TSS), 1123-1890 mg/I
(BODs), 2576-3025 mg/l (COD), 112-389 mg/l (TN), va 35,2-43,8 mg/l (TP). Can cu
Quy chuan k¥ thuat nudc thai chin nudi QCVN 62-MT:2016/BTNMT cho thdy céc chi
tiéu trén déu vuot ngudng cho phép. Luong chit thai chin nudi mdi Itra wdc tinh 100 ngan
tan phan va 1,6 triéu m® nudc thai. Nghién ctru cung cép bic tranh hién trang phat sinh,
KTCT chin nuoi heo va dé xuét giai phap phong ngira 6 nhidém theo huéng cha dong.

Tir khéa: Chan nudi heo; O nhiém; Kiém toan chat thai; Chat thai chin nudi; Binh Phudc.

1. it van dé

O Viét Nam, nganh chan nudi c6 vai tro quan trong trong co céu kinh te quy md ho gia
dinh. Theo nhu thong ké ctia Cuc Chan nudi (2020), tong dan nai toan qubc xap xi 3 tridu
con, tong dan ca nudc wdc 26 tridu heo [1]. Pic biét, co 16 doanh nghiép chin nudi quy mo
16n voi téng 5,55 triéu con, chiém 23% téng dan toan quéc. Nho céc chinh sach wu dai, hd
trg vé con gidng, dit dai, co ché, dén nay di c6 16 tinh thanh tai dan vuot 100% so voi nam
2018, riéng tinh Binh Phudc tang truong 170%, tong dan heo tir 800 ngan con tang lén 1,3
triéu con [1]. Tuy nhién, phat trién chin nudi tap trung quy mé 16n nhung thiéu sy dong bod
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bién phap kiém soat va quan ly chit thai d& gay nén nhiing hau qua tiéu cuc tdi moi truong,
anh huong dén chat luong song nguoi dan xung quanh trang trai VA C4C san pham néng
nghié¢p [2-4]. bé giam thiéu nhitng mdi nguy nay, hién c6 nhiéu giai phap xir Iy va quan ly
chat thai d duoc trién khai trong nganh chin nudi nhu cic cong trinh khi sinh hoc (biogas),
g dung ché pham vi sinh, céng nghé dém 16t sinh hoc, U compost, v.v.. [5-10]. Tuy vy,
viéc quan 1y chat thai chin nudi van con nhiéu bat cép, céng nghé chi phu hop cho timg
truong hop cu thé ciing nhu thach thirc vé chi phi.

Nhin chung, hoat dong quan ly chat thai nganh chan nudi 6 nuoc ta van dua trén cach
thirc tiép can cudi duong 6 ong, chua giai quyét triét dé cac ngudn chat thai phat sinh, chi phi
cao va khong tan thu nguon dinh dudng tir phén thai [2, 11]. Do do, nhu cau thay ddi cach
tiép can quan 1y chit thai chan nu6i tor “xir 1y bi dong cudi duong ong” sang “chu dong
phong ngtra va kiém soat” 1a can thiét. Cach tlep can madi nay doi hoi day manh bién phap
giam thiéu chat thai ¢ khau quy hoach/thiét ké, thuc ddy kiém toan va sir dung chat thai,
xem Xét chit thai nhu 12 ngudn tai nguyén vu tién sir dung trong nong nghiép. C4c cong cu
quan 1y va kiém soat 6 nhidm moéi truong dua trén phuong thirc chu dong “kiém toan chat
thai” dugc ap dung va dam bao tinh hiéu qua [12-16]. Thuc té, qua trinh thuc dia va khao
ctru hién trang dia ban huyén Loc Ninh cho thdy chua c6 nghién ctru nao thuc hién danh gia
hoat dong quan ly, tac dong mdi truong cling nhu kiém toan chét thai & cac trang trai chin
nudi heo. Xuét phat tir d6, nghién ctru nay dugc thyc hién nham tng dung cong cu kiém
toan chat thai (KTCT) hudng t6i bao vé méi trudng va sinh thai — truong hop dién hinh &
cac co s trang trai chan nudi heo trén dia ban huyén Loc Ninh, tinh Binh Phude. Qua do,
dé ra céch thirc tiép can mai, chu dong trong quan ly chét thai chin nudi dé kiém soat tai
ngudn ciing nhu nang cao kha ning tai sir dung/tai ché chat thai.

2. P6i twong va phwong phap nghién ctru

2.1. Poi twong nghién ciru

a) Dbi tugng nghién ctru: Pic diém ché:c thai chan nudi heo va hién trang trang trai ¢
cac quy md Ién (> 10000 con), vira (1000 dén < 10000 con) va nho (500 dén < 1000 con)
trén dia ban huyén Loc Ninh, Binh Phudc (Bang 1).

Bang 1. Quy mo trang trai nudi heo huyén Loc Ninh.

Quy md S6 lwong Téng dan (con) Ty 1€ (%)
Nhé (500 dén < 1000 con) 6 3851 6,52
Vira (1000 dén <10000 con) 58 221468 63,04
Lén (> 10000 con) 28 393398 30,43
Tong 92 629316 100,00

b) Pham vi nghién ctru: Nghién ctru dugc thuc hién trong thoi gian tir 9/2021-6/2022
tai 15 trang trai nudi heo huyén Loc Ninh, tinh Binh Phuéc (Bang 2).

Bang 2. Théng ké pham vi nghién ctru céc trang trai & Loc Ninh.

Quy md Thén/Ap Xa Quy md (con)
Tan Hai Loc Pha 500
N Thanh Tay Loc Tén 900
(500_1%00) Ap Thach Phu Léc Thach 750
BU NUi Loc Tén 800
Ap 10 Loc Thién 600
Ap6 Loc An 1800
Vira Can Lé Loc Khanh 2400
Hi¢p Hoa A Loc Hiép 2400

(1000-10000) Thanh Tay Loc Tan 4000

Thanh Bién Loc Thanh 10000
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Quy md Thén/Ap Xa Quy md (con)
Thanh Bién Loc Thanh 18000
Lén Thanh Bién Loc Thanh 14000
Ap7 Loc Hoa 14000
(>10000) B NGi B Loc Tén 16000
Vuon Buoi Loc Thién 18000

Nam ¢ vi tri dja Iy 11°29°33” — 12°05°00” vi d6 Bic, 106° 24°57” kinh d6 Dong, huyén
Ldc Ninh c6 dién tich ty nhién 86297,52 ha. Pay la huyén mién nui thudc bién gidi Tay
Bic, tinh Binh Phudéc, ¢6 100 km dudng bién gidi va tiép giap v6i cac tinh Congpongcham
va Kratie, Vuong quoc Campuchia [17]. V& khi hau, Loc Ninh thudc vung nhiét doi can
xich dao gi6 mua, nhiét d6 cao quanh nam, mua mua tir thang 5-10, va mua kho kéo dai tur
thang 11-4 nim sau. Nho cac dic diém tu nhién va yéu t6 khi hau thuan loi, hoat dong chin
nudi heo & Loc Ninh twong dbi phat trién, dong gop chung vao sy phat trién kinh té—xa hoi
dia phuong.

2.2. Phuwong phap nghién ciru

2.2.1. Phuong phap thu thap sb liéu

Cac ngudn sb lidu thtr cdp duoc thu thap gdm hién trang chin nudi heo quy mé trang
trai & huyén Loc Ninh, bdo cdo thong ké tinh hinh quan ly chat thai nganh chan nudi trén
dia ban tinh Binh Phuéc [17-19]. Dbi Vol nguon s6 lidu so cp, nghién ciru tién hanh khao
sat diéu tra bang phuong phap phong Van tryc tiép cac trang trai chan nudi heo thu thép céc
thong tin chin nudi. Cac ndi dung bao gdm dic diém hé thong chuong trai, cac yéu t6 dau
Va0 cua hoat dong chin nudi ciing nhu hién trang phat sinh chat thai, cic giai phap xur
ly/quan 1y chat thai va nhiing thong tin lién quan khac. Cu thé, nghién ctru da thiét ké phiéu
khao sat va thuc hién phong van diéu tra tai 15 trang trai chin nudi heo & huyén Loc Ninh.
Trong dé, nghién ctu tién hanh 1iy mau theo phuong phap ldy miu hé théng cé tinh dai
dién cho 3 nhom quy mé 16n (> 10000 con), vira (1000 dén <10000 con) va nho (500 dén <
1000 con). Mai loai quy mé lra chon ngau nhién 5 co sé trang trai chin nudi heo dé thu
thap sé liéu.

2.2.2. Phuong phap can bang vat chat va kiém toan chat thai

Trong qua trinh san xuat va KTCT, thiét 1ap can bang vat chét va ning luong c6 vai tro
quan trong dé xac dinh quy mé cac ngudn thai va dong that thoat [20-22]. Cac ngudn
nguyén liéu tho (dau vao) va nang lugng khong chi tao ra chi phi ma con 1 nhan t6 gay ra
sy 6 nhiém. Can bang vat chat va ning lwong ¢ y nghia va hiru ich trong viéc theo di cai
tién va tinh toan hiéu qua kinh té. Trong nghién ctru ndy, ap dung nguyén tic cin bang vat
chit (nguyén vat liéu) & mdi cong doan hodc/va cho ca qua trinh chan nudi nhu sau:

S'Nguyén vat liéu dau vao = Y'Dau ra (san pham + chat thai) + YR ri (that thoét) (1)

Nghién ctru ap dung ky thuat KTCT dé tién hanh phén tich, danh gia quy trinh chin
nudi ¢ cac trang trai heo trén dia ban huyén Loc Ninh. Cu thé, trang trai chan nudi heo ap
dung bao gém cac quy mo: nho, vira va 16n. Trong téng 15 trang trai dugc khdo sat, lya
chon ngau nhién 3 trang trai, trong img v&i mdi quy md chon mot trang trai dé thyuc hién ap
dung k¥ thuat KTCT. Cén ctr 3 trang trai duoc lya chon ngau nhién (quy mé lén 14000 con
tai Ap 7, xa Loc Hoa; quy md vira 4000 con tai Ap Thanh T4y, xa Loc Tan; va quy md nho
750 con tai Ap Thach Phu, Xa Loc Thach) ap dung k¥ thuat kiém toan dai dién cho cac loai
heo con, heo nai va heo thit. Thyc hién can do, ghl s6 nhat ky dau vao (cu thé nhu luong
nguon thire an, nudc udng, nang lwong va con giéng, v.v..) va dau ra (san pham chit thai)
cua cac trang trai ¢ tung giai doan sinh truong cac loai heo. Dya trén s liéu dau vao (luong
nudc, thire an/cam) va dau ra (vi du nhu phan, nudc tiéu, nudc thai rira chuong), tinh toan
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dinh muc tiéu thy nguyén vat li¢u va dinh muc phat thai trén tirng con cua tung loai heo,
sau do tién hanh danh gid cap do 6 nhiém phat sinh trong cac co s& chan nudi heo.

2.2.3. Phuong phap 1iy mau va phan tich

Cac mau duoc 14y trong thang 3/2022 tir cac trang trai chdn nudi heo bao gdm phéan
thai va nudc thai. Tién hanh thyc dia ldy 9 mau phan thai (m(~)i trang trai 3 mﬁu) phéan tich
dinh luong cac chi tiu thong sé chat hitu co (OM), nito tong (TN), phét—pho tong (TP) va
d6 am; lay 6 mau nude thai (tai dau vao, dau ra cia hé thong xir Iy nudc thai & 3 trang trai),
cac chi tiéu phan tich gom pH, TSS, BODs, COD, TN, TP va Coliform. Trong do, ky thuat
ldy mau tudn tha TCVN 6663—1:2011 va phan tich cac thong sb chat 6 nhiém duogc thyuc
hién theo cac phuong phap hién hanh TCVN (2009, 2011) va APHA (2012) [23]. C4c mau
dugc thuc hién phan tich tai Phong thi nghiém Khoa Moéi trudong va Tai nguyén, Pai hoc
Noéng Lam TP. H6 Chi Minh.

3. Két qua nghién ctru va thao luin

3.1. Bdc diém va quy trinh chan nudi heo trang trai

Sb luong co s C4C trang trai chin nudi heo trén dia ban huyén Loc Ninh bao gom 11
doanh nghiép, tong cong 92 trang trai, tong dan quy moé 502600 con, tong dan hién tai 1a
629316 con [17-18]. Trong d6, tong cong 14 xi cd cac co so chan nudi heo, tap trung chit
yéu & x3 Loc Tan, Loc Thanh, Loc Thién va rai rac & cac x3 Loc Pién, Loc Hiép va Loc
Phi.. V& hinh thirc trang trai chin nu6i heo kha da dang, cu thé hinh thirc chan nudi kiéu
thué trai chiém ty 18 cao nhét (64%), hinh thirc gia cong (25%), hinh thirc nudi tu nhan va
tu nudi chiém ty 18 thip (4-5%). Mat d6 trung binh & cac trang trai twong ddi twong dong
(< 1 con/m?) & cac quy md chin nudi. Theo d6, mat do cao nhit & quy md nho (0,84
con/m?) va quy mo vira c6 mat do thap nhat (0,48 con/mz)

Ha tang co s¢ trang trai chan nuoi c6 anh hudng quan trong dén cac hoat dong quan ly
cac dong chat thai. Qua trinh diéu tra & cac trang trai chan nudi heo trén dia ban huyén Loc
Ninh cho thiy, khu chudng trai quy mo nhé c6 ty 18 cao (22,80%) va trang trai quy mo 16n
chiém ty 1¢ 16n thap (14,16%). Ty 1¢ cao vé& nhu cu sir dung dat (9,13%) dé xt Iy chét thai
0 cdc trang trai quy mo nho, tuy nhién ty 1¢ nay rat thap ¢ trang trai quy mo vira (3,90%).
Ngoai ra, Hinh 1 thé hién ty 1é st dung dit & céac trang trai chin nudi heo huyén Loc Ninh.
Nhin chung, muc dich str dung d4t & cac quy mo trang trai nhé c6 ty 1¢ cao so véi cac trang
trai c6 quy mo lon va vira.

60 - ® Khu chudng trai (%)

m Khu xtr ly chat thai (%)
Khu nha & (%)

® Nha kho chira thitc an (%)
Ao sinh hoc (%)

Trang trai nho Trang trai vira Trang trai 16n

Hinh 1. Ty 1¢ sir dung dat & cac trang trai chan nudi heo.
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Dic diém chudng trai & cac co sé chin nudi duogc thiét ké & mdi cap do quy mé cho
thiy su khac nhau (Bang 3). O quy mé vira va nho gdm co6 loai chudng nuéi kin va ho,
trong khi quy mé 16n chi c6 loai chudng nuéi kin. Chiéu cao t6i néc & cac trang trai chin
nudi heo cao dan déu theo nhu quy mé tir nho (3,03 m) téi 1on (3,20 m). Vé hé thdng thu
gom ngudn nudce thai kin duoc st dung ddi véi quy mé chudng trai 16n (100%), trong khi
quy md nho va vira sir dung ca hé thong kin va hé. Hau hét cac trang trai chin nudi khong
thiét ké dién tich san choi danh cho vat nudi. Vat liéu nén chuéng trang trai huyén Ldc
Ninh chu yéu 1am bang bé tong.

Bang 3. Pic diém chudng trai chin nubi theo cac quy mo.

c . Quy md
bac diém Don vi " - "
Nho Vira Lén
Loai chudng nuéi Kin % 40,0 84,5 100,0
: Ho % 60,0 15,5 0,0
S6 day 1 % 40,0 20,0 0,0
2 % 60,0 80,0 100,0
Ranh thoat nude tir nén Co % 100,0 80,0 100,0
Heé théng thu gom nugc thai Kin % 40,0 40,0 100,0
; Hé % 60,0 60,0 0,0
Hang rao cay xanh Co % 80,0 100,0 100,0
Chiéu cao t&i noc cao nhit m 3,03+0,50 3,10#0,65  3,20+0,60
Thé tich hé tim m3 3,60+1,25 4,50+1,35 6,20+1,50
Vit liéu nén chudng - Bé tong Bé tong Bé tong
Dién tich san choi m? 0 0 0

Chu trinh sinh truéng cia heo & cac trang trai chan nudi trén dia ban huyén Loc Ninh
dugc mo ta & Hinh 2. Trong d6, heo cai sira 1a heo so sinh da cai sira (nudi trong thoi gian
la 28 ngay), manh khoe va nhap dan dé nuéi dudng chung. Heo thit, heo noc, heo nai 1a heo
cai stta nudi dat 90 kg (thoi gian 12 120 ngay). Ddi vai heo chat luong tét, néu chon lam
giéng sé€ duoc chuyén sang heo hau bi (heo noc, heo nai), s6 con lai dugce xuét ban dudi
dang heo Iy thit. Heo nai chinh 1a heo hau bj dugc thic nudi tir 90 kg 1én thanh 150 kg
(twong duong 235 ngay tudi) s& 1&n gidng va chon 1am heo b me. Heo nai co6 thai 110-118
ngay s& sinh, cac heo so sinh dugc nudi dudng, sau khi du can theo yéu ciu sé cai sita va
tiép tuc chu trinh sinh truong méi.

Heo dé y Heo cai

Chu trinh sinh
trwong cua heo
Heo thai

Ve
“~ e ,
-~ '8

CONCS

Hinh 2. Chu trinh sinh truéng ctia heo.
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3.2. Tinh todn cdn bang vit chdt

22

Vi€c phan tich dong vt chét dong vai trd trong qua trinh san xuit nham quan ly hiéu
qua tai nguyén va cac ngudn chat thai [12, 24]. Qua trinh tinh toan nguyén vt liéu dau vao,
dong chat thai du ra theo ting ltra thudc cac giai doan chin nudi & cac trang trai, két qua
tinh toan dugc thé hién & Bang 4.

Béang 4. Dau vao va dau ra cta cac giai doan chan nudi heo.

Heo Giai doan Pon vi Mang thai ~ Nubi con cCha; ;‘E}:ﬁ Téng
Thoi gian ngay 115 25 47 187
Cam an kg/con/ngay 2,8 55 3,8
Heo Nudc udng lit/con/ngay 36 4,4 2,42
nal Nuéc rira chudng lit/con/ngay 22,5 21,5 26,8
Phan thai kg/con/ngay 1,75 3,32 2,43
Nudc tiéu lit/‘con/ngay 2,67 3,52 1,96
I;L‘;‘Z’fﬂg thai 2 e oningay 225 215 26,8
Giai doan Pon vi MGéi sinh Cai sira Téng
Thoi gian ngay 10 28 38
Cam an kg/con/ngay 0,5 0,9
E'gr? Nude ubng lit/con/ngay 0,7 1,74
Nuée rira chudng lit/con/ngay 0,0 15,6
Phan thai kg/con/ngay 0,02 0,29
Nudc tiéu lit/con/ngay 0,2 0,9
gll;%cng thai  ria lit/con/ngay 0,0 15,6
Giai doan Pon vi <20 kg 20-40kg  40-60kg >60kg Téng
Thoi gian ngay 20 20 50 30 120
Heo Cém én’ kg/con/ngay 0,8 2,0 2,4 3,4
thit Nudcuong lit/con/ngay 1,6 2,84 3,58 4,03
Nudc rira chudng lit/con/ngay 23,1 24,65 28,7 25,6
Phan thai kg/con/ngay 0,4 1,2 1,9 2,6
Nudc tiéu lit/‘con/ngay 1,05 1,81 2,96 38
I;]‘fj‘f)%;ha' rua lit/con/ngay 231 24,65 28,7 25,6

Két hop chu trinh chan nudi san soc va cac yéu tb (dau vao, dau ra) ctia qua trinh trang
trai, so d6 can bang dong vat chat dic trung duoc thiét lap cho quy trinh chin nudi heo
huyén Loc Ninh (Bang 5). Trong do, heo nai nudi 187 ngay/ltra, ti€u thu 638,1 kg cam/con,
637,74 lit/con nuéc udng, 4834,6 lit/con nude rira chudng, va xa thai 398,46 kg phan/con,
487,17 lit nudc tiéu/con. Heo con nudi 38 ngay, st dung 30,2 kg cam, 55,72 lit nudc uéng,
436,8 lit nudc ria chuéng trai va thai ra 8,32 kg phan/con, 27,2 lit nudc tiéu. Heo thit nudi
120 ngay/lra, mdi con tiéu thu 278 kg cam, 388,7 lit nudc udng, 3158 lit nudc rira chudng

va thai 205 kg phan, 319,2 lit nudc tiéu, 3158 lit nudc thai rira chudng. Co thé thay, qua
trinh kiém toan chat thai cho thay luong chat thai va nuéc thai phat sinh tir hoat dong chin
nudi theo thir tu ting dan heo con < heo thit < heo nai. Lugng phan thai cua heo nai thai ra
cao gap heo con 47,9 lan va heo thit 1,9 lan. Két qua vé luong nuéc thai rira chudng cua
trang trai chin nudi heo nai cao gap heo con va heo thit lan lwot 10,0 va 1,4 lan.
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Bing 5. So d6 dong vat chat dau vao va dau ra quy trinh chan nu6i heo.

Giai doan DPiu vio Piu ra Pon vi

— Cam: 322 — Phan thai: 201,25 kg/con

Mang thai — Nudc udng: 414 — Nuée tiéu: 307,05 lit/con
(115 ngay) — Nudc rira chudng: 2587.5 — Nudc thai rira chudng: 2587,5 lit/con
—Cam: 137,5 — Phan thai: 83 kg/con

Nubi con — Nudc udng: 110 — Nude tiéu: 88 lit/con
(25 ngay) — Nuéc rira chudng: 537,5 — Nudc thai rira chudng: 537,5 lit/con
Cai sita va chd phdi — Cam: 178,6 — Phén thai: 114,21 kg/con
(47 ngay) — Nuéc udng: 113,74 — Nudc tiéu: 92,12 lit/con
— Nudc rira chudng: 1259,6 — Nudc thai rira chudng: 1259,6 lit/con

Heo con méi sinh - Cém: 5 ) — Phén thai: 0,2 kg/con
(10 ngay) — Nudc udng: 7 — Nuée tiéu: 2 ) lit/con
— Nudc rira chuong: 0 — Nudc thai rira chudng: 0 lit/con

Heo cai sita — cam: 252 —Phan thé}i: 8,12 kg/con
(28 ngay) — Nudc udng: 48,72 —Nude tieu: 25,2 lit/con
— Nudc rira chuong: 436,8 — Nudc thai rira chudng: 436,8 lit/con

Heo <20 kg —Cam: 16 — Phan thai: 8 kg/con
(20 ngay) — Nuéc udng: 32 — Nudc tiéu: 21 lit/con
— Nudc rira chudng: 462 — Nudc thai rira chudng: 462 lit/con

Heo 2040 kg — Cém: 40 — Phan thai: 24 kg/con
(20 ngay) — Nudc udng: 56,8 — Nuée tiéu: 36,2 lit/con
— Nudc rira chudng: 493 — Nudc thai rira chudng: 493 lit/con

Heo 40-60 kg —Cam: 120 — Phan thai: 95 kg/con
(50 ngay) — Nudc ubng: 179 — Nudc tiéu: 148 lit/con
— Nudc rira chudng: 1435 — Nudc thai rira chudng: 1435 lit/con

—Cam: 102 — Phan thai: 78 kg/con

g%onzgg)kg — Nuéc uéng: 120,9 - Nuoc tiéu: 114 lit/con
— Nuéc rira chuong: 768 — Nudc thai rira chuong: 768 lit/con

Co6 thé thiy, KTCT 1a cong cu quan 1y méi truong dugc ap dung rong rai ¢ nhiéu qudc
gia, mang lai hiéu qua trong viéc phong ngira va kiém soat cac nguon 6 nhiém [15, 16, 25].
Tinh toan dinh muc tiéu thu nguyén vét liu va phat thai ciia moi con heo theo timg giai
doan duoc liét ké & Bang 6. Két qua cho thy, d6i voi heo thit trung binh moi ngdy mot con
tiéu thu 2,32 kg cam, 3,24 lit nudc uong, 26,32 lit nudc rua chuong Mbi con thdi ra mdi
ngay 1,71 kg phan, 2,66 lit nuéc tiéu va 26,32 lit nudc thai rira chudng. Dbi véi heo con,
trung binh moi ngay mot con tiéu thu 0,79 kg cam, 1,47 lit nude ubng va 11,49 lit nudc rira
chuong Mobi ngay mdi con thai 0,22 kg phan, 0,72 lit nu6e tiéu va 11,49 lit nudc thai rira
chuong Riéng 601 vOi heo nai, trung binh moi ngay mot con tiéu thu 3,41 kg cam, 3,40 lit
nude udng va ton 23,45 lit nuwéc rira chudng. Mdi ngay mdi heo nai thai ra 2,13 kg phén,
2,61 lit nude tiéu va 23,45 1it nudc thai rira chudng. Luong chat thai sinh ra tir hoat dong
chin nudi heo trang trai c6 thé gy ra nhitng anh huéng xau dén hé sinh thai moi truong va
strc khoe [3, 7, 26].

Béang 6. Dinh mrc tiéu thu nguyén li¢u va phat thai.

Cic yéu t6 diu vao — diu ra Loai heo
Nguyén liéu dau vao Heo thit Heo con Heo néi
Thoi gian nuodi ngay/ltra 120 38 187
Cam an kg/con/ngay 2,32 0,79 3,41
Nuéc udng lit/con/ngay 3,24 1,47 3,40
Nudc rira chuéng lit/con/ngay 26,32 11,49 23,45
Chét thai du ra
Phéan thai kg/con/ngay 1,71 0,22 2,13
Nuéc tiéu lit/con/ngay 2,66 0,72 2,61

Nuéc thai rira chuong  lit/con/ngay 26,32 11,49 23,45
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3.3. Bdnh gid nguon thai

'Két qua phan tich cac miu phén thai ¢ céc trang trai nudi heo dugc khao sét cho thay
do am trong phan thai kha thap, dao dong trong khoang 15-19%. Ham lugng thanh phan
chat hiru co (OM) ¢ cac mau chénh Iéch khong lon, dao dong tir 20-28% (Bang 7). Chi so
nito tong (TN) va phot-pho tong (TP) cé trong phén thai ¢ trang trai nubi heo thit va heo
nai co ty ¢ cao.

Bang 7. Tinh chat, tai lugng c4c chat 6 nhidm trong phan thai.

Chi . Heo thit Heo con Heo nai

tieu POV oo pTo2 P03 P.COL  PCO2  P.CO3 PNOL  P-NO2  P_NO3
bo am % 16 15 19 17 19 18 14 17 15

oM % 22 21 27 26 28 25 20 24 23

TN % 0,22 0,23 0,26 0,20 0,22 0,24 0,28 0,21 0,19

TP mg/kg 390 420 489 430 410 427 412 436 457

Ghi chl: P-T01/P-T02/P-T03: Phan thdi trai heo thjt; P-C01/P—C02/P—C03: Phan thdi trai heo con;
P-N01/P-N02/P—N03: Phan thai trai heo nai; TN: Téng nito; TP: Tong phot—pho; OM: Chdt hitu co.

Ngudn nudc thai phat sinh tr hoat dong san Xuat chan nudi heo trang trai phan I6n &
cac cong doan nhu tam heo, rua chudng, vé sinh dung cu, Co/rira mang an, nudc tiéu heo va
ro ri tir cac voi nuéc udng tu dong cho heo, 6ng din nuéc, v.v.. Piac tinh nudc thai chin
nudi heo phy thudc vao ché do san soc, nudi dudng, thanh phan thic n. Trong nudc thai
chan nudi chira cac thanh phan TSS, BODs, COD ¢ ham lugng cao, dic biét s6 lugng Ién
cac Vi sinh vat c6 rui ro gay bénh [7, 26, 27]. Két qua phan tich cac chi tidu chat lugng nuée
thai trude va sau khi qua ham biogas cac trang trai duoc thé hién & Bang 8.

Bang 8. Tinh chat, tai luong cac chat 6 nhiém trong nudc thai.

Heo thit Heo con Heo néi
Chi tiéu Pon vi - - - N - -
Pau vao Paura Dauvao Paura Pau vao Paura
pH - 8,36 6,75 8,25 6,85 8,46 6,61
TSS mg/l 980 91 812 85 2012 82
BODs mg/I 1560 34 1123 36 1890 37
COD mg/l 3025 75 2576 72 3020 65
TN mg/I 123,0 23,4 112,0 27,5 389,5 21,6
TP mg/I 37,1 12,7 35,2 11,5 43,8 13,2
Coliform MPN/100ml 12x108 4100 11x10° 4500 13x10° 3100

Nhin chung, nuéc thai chdan nuéi heo & Cac co so trang trai thuoc huyén Loc Ninh co
tinh kiém, pH dao dong tir 8,25-8,46. Ham lugng TSS, BODs va COD rit cao, cu thé nhu
BOD:s bién dong tir 1123-1890 mg/l; TSS ¢6 ham luong tir 812-2012 mg/l; COD dao dong
tir 2576-3025 mg/l; TN tur 112,0-389,5 mg/l; chi tiéu TP c6 ham lugng tir 35,2-43,8 mg/l.
CAc chi tiéu chat lugng nudc thai néu trén déu vuot gid tri gidi han theo Quy chuan k§ thuat
qudc gia QCVN 62:2016/BTNMT vé nudc thai chin nudi. Tuy nhién, & cac két qua phan
tich chat luong nudce dau ra sau qua trinh xu ly biogas, cac thong sé 6 nhiém c6 xu hudng
giam. Ham luong chét hitu co nhu BODs, COD dao dong trong khoang gia tri lan lugt 34—
37 mg/l va 65-75 mg/l. Theo quy dinh ngudn nudc thai ndy chi ¢d thé dap ung xa thai vao
nguon tiép nhan st dung cho cac muc dich nhu tudi tiéu néng nghiép, giao thong dudng
thay. Ngoai ra, cin cr s6 luong tong dan chin nudi & huyén Loc Ninh, woc tong khéi lwong
chat thai phét thai mdi lta trong duong 100 ngan tan phan va 1,6 triéu m® nudc thai. Véi
lwong chat thai nay, dat ra thach thac to 16n trong cdng tac quan ly hiéu qua chét thai chan
nubi heo trang trai huyén Loc Ninh, tinh Binh Phudc.
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4. Két luan

Nghién ciru da ap dung cong cu kiém toan chat thai dinh lwong chét thai phat sinh caa
tirng loai heo & céc trang trai huyén Loc Ninh, tinh Binh Phude. Can cir dic diém va quy
trinh chan nu6i heo trang trai, viéc phan tich dong vat chat cho thay vai tro quan trong trong
qua trinh san xuit dé quan ly hiéu qua tai nguyén va cac ngudn chét thai. Két hop céac yéu
t6 (dau vao, dau ra) va chu trinh chin nudi, so d6 can bang dong vat chit dic trung cua qua
trinh nudi heo & cac co sé trang trai dugc thiét lap. Két qua da dinh lugng trung binh dinh
muc tiéu thu dinh vé thuc pham, nuéc udng va chat thai phat sinh trong hoat dong chin
nudi. Pong thoi, danh gia dic tinh ngudn thai, wdc tinh téng lwong chit thai phat sinh can
c6 giai phap phong ngira, kiém soat 6 nhidm thich hop theo cach tiép can chu dong.

Cac giai phap giam thiéu luong chit thai phat sinh cAn quan tdm dén cac van dé ton
dong, can bang st dung tiét kiém va hiéu qua nguyén vat liéu dau vao. Han ché cac dong
chit thai dau ra & quy trinh chin nudi heo bang viéc nghién ciu ap dung cac giai phap san
Xuat sach hon trong chin nudi nhu quan 1y ndi vi, tuan hoan va tai sir dung nudc thai va tao
ra san pham méi hiru ich (vi du: G phan hitu co compost) tir viéc tan dung phan thai. Vé
nhan thic, can nang cao hon nira y thirc, trach nhiém bao vé méi trudng cua chu trang trai
cling nhu vai tro cua cac co quan quan Iy nha nudc trong viéc thanh tra, giam sat hoat dong
bao vé moi truong ¢ dia phuong.

Pong gép cia cac tac gia: Xay dung y tudng nghién ciu: N.D.B., N.T.Q.H;
Phuong phap nghién ctru: N.D.B., B.T.C.N., NM.K,, D.Q.T., NT.Q.H., NK.H., V.M.S,,
L.T.L.T.; Phan tich, danh gia két qua: N.D.B., N.M.K,, N.K.H., N-T.Q.H., D.Q.T,,
B.T.C.N., V.M.S., L.T.L.T.; Viét ban thao bai bao: B.T.C.N., N.D.B., N.M.K.; Chinh sta
bai bao: N.M.K., N.T.Q.H., D.Q.T.

Loi cdm on: Nhom tac gid chan thanh cdm on S& Tai nguyén va Moi truong tinh Binh
Phudc va céc trang trai chan nudi heo trén dia ban huyén Loc Ninh, tinh Binh Phudc da su
ho trg, cung cap thong tin trong qua trinh thuc hién nghién curu.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo & dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Auditing piggery waste at the farms in Loc Ninh district, Binh
Phuoc province
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Abstract: This study applied a waste audit tool to determine the amount of waste
generated for each type of pig: piglets, porkers, and sows in Loc Ninh district, Binh Phuoc
province. Results illustrated that: (1) porkers each day consumed 2.32 kg of bran, 3.24
liters of drinking water, 26.33 liters of water to wash the barn, emitted 1.71 kg of manure,
and 2.66 liters urine and 26.32 liters of wastewater from the washing; (2) piglets
consumed 0.79 kg of bran, 1.47 liters of drinking water and 11.49 liters of washing water,
emitted 0.22 kg of manure, 0.72 liters of urine and 11.49 liters of wastewater in washing
barn; (3) sows consumed 3.41 kg of bran, 3.40 liters of drinking water and 23.45 liters of
washing water, discharged 2.13 kg of manure, 2.61 liters of urine and 23.45 liters of
washing wastewater. The wastewater analysis collected from three farm sizes indicated
that concentration variations were respectively 812-2012 mg/l (TSS), 1123-1890 mg/I
(BODs), 2576-3025 mg/l (COD), 112-389 mg/l (TN), and 35.2-43.8 mg/I (TP). Based on
National Technical Regulation on livestock wastewater (QCVN 62—MT:2016/BTNMT)
showed that these parameters did not meet the permitted standards. In addition, the
estimated total volume of livestock waste generated in Loc Ninh district includes 100
thousand tons of manure and 1.6 million m® of wastewater. This research provides an
overall current of waste emission and audit situation at the pig farms and proposes
appropriate prevention measures towards proactive approaches.

Keywords: Pig farming; Pollution; Waste audit; Livestock waste; Binh Phuoc.
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Bai bdo khoa hoc
Ung dung chi so0 WQI dé danh gia hién trang chat lwgng nuéc
mit song Bio Pinh doan chay qua thanh phé Tan An
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Tém tit: Song Bdo Dinh hién dang tiép nhén mot lugng 1on cac chit 6 nhiém do céc hoat
dong dén sinh va phat trién kinh té trong khu vyc. Chat luong nudc dang cd xu huéng
ngdy cang xau di trong nhitng thang mua kho do nuéc ti dong tir viéc van hanh cong ngan
min tir séng Tién va song Vam Co. Nghién ciru nay tap trung danh gia hién trang chat
lugng nude mat song Bado Pinh doan chdy qua thanh pho Tan An tur viéc ing dung chi )
chat lugng nudc (WQI) trong giai doan 2019—2021. Chi sé WQI trong nghién ciru nay
dugc tinh toan theo cong thirc vai ba nhom thong s6: Nhom I: pH; nhom IV: DO, BODs,
COD, N-NO7, N-NO3", NHs* P-P0O4% va nhom V: Coliform va thé hién theo thang mau
ctia Quyét dinh s6 1460/QD-TCMT ngay 12 thang 11 nam 2019. Két qua cho thy chat
lugng nudc mat & cac vi tri quan tric cac khu dan cu thuong 6 nhiém hon so véi cac khu
vuc khéc do tai cac vi tri ndy thuong cé ham lugng BODs, COD va Coliforms cao. Chat
lugng nude mit vao mua mua thudng c¢6 xu hudng xau hon nude mit vao mua kho.

Tir khéa: Thanh phd Tan An; Chit lugng nuéc; Chi s6 WQI; Song Bao Dinh.

1. Pit van dé

Céc chi sb chat luong nudc nham muc dich dua ra mét gia tri duy nhét cho chét luong
nude ciia mot ngudn lam giam luong 16n cac thong sd thanh mot biéu thirc don gian hon va
cho phép dé dang giai thich di liéu quan trac [1-2]. Pay la cong cu hién thi mot cach nhanh
chong va dé hiéu ddi véi chat lugng nude tir goc nhin cta nguoi dung riéng biét [3]. Chi sd
WQI duoc d& xuat va ap dung dau tién & Hoa Ky vao nhitng nim 1965-1970. Chi s6 cho
danh gia chét luong nude dau tién duoc phan loai va dé xuat bai Horton [4]. Sau do, cac chi
s0 chat lugng nudc khac nhau dugc phat trién trén toan thé gidi dua trén chi s6 chat luong
nude nén (NSF-WQI) ctia Hé thong Vé sinh Qudc gia Hoa Ky [5]. C6 mdt s chi sd chat
lwong nudc di duoc phat trién dya trén NSF-WQI dé gitip phéan chia chat lugng nudc &
mot sd tiéu bang ¢ Hoa Ky, Canada va Malaysia [6]. Vao giita nhitng nam thap nién 90 cua
thé ky XX, Hoi dong Bo truong Moi truong Canada (CCME) da phat trién chi s6 WQI véi
muc dich don gidn hoa céc s0 liu vé chét luong nudce [7]. Nghién ctru cua [8] dé danh gia
chat lugng nude cua tiéu luu vire Mackenzie — Great Bear bang chi s6 CCME— -WQI va két
qua cho thay chat lugng nudce bi anh huong boi do duc cao va cac kim loai da so 1a dang
hat do luong trim tich lo ling cao trong mua nudce n6i. Bén canh do, [9] da st dung WQI
dira trén tiéu chudn chat luong nude quoc gia cho Malaysia (NWQS) voi sau thong s6 dé
xac dinh chét lugng nudc ctia nam tiéu vung luu vuc song Kelantan, ban ddo Malaysia.
Mau nuée duoc thu thap tir 27 tram ldy miu véi dir liéu bao gdm: nhiét do, pH, Tong chét
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ran lo limg (TSS), oxy hoa tan (DO), nhu cau oxy sinh héa (BOD), nhu ciu oxy hoa hoc
(COD), nito ammoniac (AN), nitrat, phét pho va mangan [9]. Mot s6 quéc gia & Tay A nhu
Iraq, Iran cling phat trién WQI tir NSF-WQI dé phu hop vé6i dia phuong. [10] dd tng dung
chi s6 WQI dé danh gia chat luong nude ¢ hd Dokan, viung Kurdistan, Iraq [10]. [11] da
diéu chinh théng sé dé bao gdm cac thong s6 chit lwong nude phi hop cho viée tudi tidu va
ap dung chi s6 méi cho song Ghezel Ozan ¢ Iran nhu mot nghién ctru dién hinh. Chi sb
WQI duogc phat trién & An Do phai ké dén cong trinh tién phong cua [12]. Cac chi s dé
danh gia chat luong nudc séng Ganga dugc sir dung tir bd chi s6 WQI trong khoang 0100,
trong d6 0 dai di¢n cho nude cuc ky 6 nhiém va 100 dai dién cho nu6e khong bi 6 nhiém
[12]. Nghién ctru [13] da str dung chi s6 WQI danh gia chat lugng nude ¢ h6 Loktak, An
D6 va két ludn rang nudc hd Loktak khong phu hop dé 1am nudc udng.

C6 thé thdy duoc rang, c6 rat nhiéu chi sb WQI cu thé cho timg khu vuc vi nhiéu co
quan trong nudc va qudc té xac dinh tiéu chi chat lwong nude cho cac muc dich st dung
khac nhau tir viéc xem xét cac thong sé khac nhau trong danh gia chat luong nudc va kiém
soat 6 nhidm [5]. Tai Viét Nam, c6 nhidu nghién ciru st dung chi s6 WQI dé danh gia chi
s6 chat luong nude mat [14-20], dién hinh nhu: [21] di danh gia dién bién chat luong nude
mit tai khu vuc phia Nam tinh Binh Duong dua trén céc thong sd nhiét do, pH, BODs,
COD, SS, NHs*-N, POs*—P, tong coliform, 46 duc va DO; Trong khi d6 [22] danh gia bién
dong chat luong nudc miat song Can Tho dua trén cac théng s6 pH, TSS, DO, BOD, COD,
NHs, NO3™ va Coliform; Cung hudng nghién ctru trén, [23] danh gia chat luong nudce sdng
Ray chay qua tinh Pong Nai va Ba Ria—Viing Tau dya trén cac thong so nhiét do, pH, do
duc, DO, NH4 N, NOs-N, NO2—N, POsP, TSS, Fe, COD, BODs va tong coliform. Nhin
chung, cac nghién ctru vé thiét 1ap chi s6 WQI nhém danh gia chat lugng nuéc cho cac
song ¢ Viét Nam thi dya vao cac nhom thong sO vé hoa ly sinh. Viét Nam ciing ap dung bd
chi s6 WQI cta Hoa Ky (NSFWQI) va c6 phat trién bo s6 theo huéng phu hop voi chat
luong nude cia ving. Tong cuc moi truong déd ban hanh Quyét dinh sd 1460/Qb-TCMT
ngay 12 thang 11 nam 2019 vé viéc ban hanh Hudng dan ki thuat tinh toan va cong b chi
sO chat lugng nude Vit Nam (VN_WQI) v6i cong thic tinh toan dya trén t6 hop 5 nhém
chat lugng nudc.

Thanh pho Tan An la dau mdi giao théng quan trong trong vung, gan tiép giap voi hat
nhan kinh te trong diém phia Nam, 1a cira ngd di chuyen qua lai gitra cac tinh mién Tay va
cac tinh mién Dong Nam bo. Thanh ph nay dang c6 téc do do thi hoa va ~cong nghiép hoa
ngay cang tang, ap lyc tang truong kinh té lam tang tac dong tiéu cyc dén Tai nguyén va
Moi truong, gdy nén 6 nhiém moi tw:ong, dic biét 1a 6 nhidm ngudn nudc mat. Hién nay,
nude song co tim quan trong trong viéc phuc vu cac hoat dong sinh song, san Xuat cong
nghiép va noéng nghiép nhung chét lugng nudc lai ngay cang 6 nhidém boi cac ngudn rac
thai, nude thai tir sinh hoat, chan nudi va hoat dong cong nghi¢p, nong nghiép.

Tu nhimg phan tich trén, nghién ctru nay tap trung tng dung chi sO WQI dé danh gia
hién trang chat luong nudc mat song Bao Dinh doan chay qua thanh ph6 Tan An nham
phuc vu cong tac quan ly ngudn nude va dé xuat cac giai phap cai thién moi truong nudc
trén sdng nham phuc vu cong tac quan 1y ngudn nudc va dé xuat cac giai phap cai thién moi
truong nudce trén song. Nhom nghién clru da lya chon vung nghién ctru doan song Bao
Dinh chay qua Thanh Phé Tan An thude khu vuc cac phuong 1,2,3,4,7 va phuong Tan
Khanh ctia Thanh phd Tan An, 1a khu vuc trung tdm Thanh phé Tan An va 1a noi tip trung
dan cu dong nhat ctia Thanh phd.

2. Phuong phap nghién ctru va co sé dir liéu
2.1. Gioi thiéu khu viec nghién ciru

Khu vuc nghién ctu 13 doan séng Bao Dinh chay qua Thanh Phé Tan An thudc khu
vuc cac phuong 1,2,3,4,7 va phuong Tan Khéanh cua Thanh phé Tan An (Hinh 1), bao gém
5 diém:
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Hop luu song Bao Dinh-rach Ong Dao: Pay 1a noi tiép nhan nudc thai sinh hoat, chin
nuoi cia cac khu dan cu ven sdng, nudc thai tir cac co s cong nghiép phuong Tan Khanh—
Thanh phd Tan An, Khu cong nghiép Tan Huong—Tlen Giang.

Nga 3 kénh Lo Lu- —Song Bao Dinh: Vi tri quan tric ndm tai noi giao thoa cta kénh Lo
Lu va séng Bao Dinh, tiép nhan chét thai phat sinh ctia hoat dong céng nghiép va sinh hoat
phuong Khanh Hau va Tan Khanh.

Ngi 3 Rach Cay Ban—Song Béo Pinh: Vi tri giao thoa ctia Rach Ciy Ban va Song Bao
DPinh, khu vuc nay tiép nhan nudc thai tir dan cu, chan nu6i xung quanh.

Hop luu kénh phuong 3 — Soéng Bao Pinh: Vi tri hop luu kénh phuong 3 va song Bao
Pinh, day la khu vuc tiép nhan nudc thai sinh hoat ctia cac ho dan khu vyc phuong 3,
phuong 4.

TP. Tan An — cdu Bao Pinh (cho phuong 1): Vi tri quan tric cach cho phuong 1
khoang 200m, 13 noi tiép nhan nudc thai tir cac hoat dong sinh hoat khu vuc chg Tan An.

Google Earth

Hinh 1. Pham vi nghién ctru.

2.2. Phwong phdp tinh chi sé chat lwong nwée VN _WQI

Nghién ctru ap dung phwong phap tinh chi s6 chat lwong nudc cin ctr theo Quyét dinh
s6 1460/QD-TCMT ngay 12 thang 11 ndam 2019 vé viéc ban hanh huéng d5n tinh toan va
cong bd chi s6 chat lwgng nuoe Viét Nam (VN-WQI). C6 nam nhom thong s6 dung dé tinh
VN-WQI, bao gom cac nhom thong s sau:

Nhom I: Thong sé pH; Nhém II (nhém thong sé thude bao vé thuc vat): bao gom céc
thong sé Aldrin, BHC, Dieldrin, DDTs (p,p’~DDT, p,p’~DDD, p,p’~DDE), Heptachlor &
Heptachlorepoxide; Nhém III (nhém thong s kim loai ning): Bao gom cac thong sd As,
Cd, Pb, Cr®, Cu, Zn, Hg; Nhém IV (nhém thong sb hitu co va dinh dudng): Bao gdm céc
thong s6 DO, BODs, COD, TOC, N-NHa4, N-NOs, N-NO2, P-PO4; Nhém V (nhém théng
sO vi sinh): bao gdm cac thong s Coliform, E. Coli.

Theo Quyét dinh s6 1460/Qb-TCMT ngay 12 thang 11 nam 2019 vé viée ban hanh
hudng dan tinh toan va céng bd chi sb chit lugng nude Viét Nam (VN-WQI), chi sd chat
luong nude duoc tinh theo thang diém (khoang gia tri WQI) tuong tmg voi biéu tuong va
mau sac dé danh gia chat luong nudc dap tmg nhu cau sir dung, cu thé nhu Bang 1.

Bang 1. Thang diém tinh chi s6 chét luong nuéce [24].

Khoéng gié tri WQI Chit lwgng nwéc Phu hgp véi muc dich sir dung Ma mau

51;51;255

91-100 RAt tét Sir dung tot cho muc dich cap
nudc sinh hoat
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Khoéng gié tri WQI Chit lwgng nwéc Phu hgp véi muc dich sir dung Ma mau
' Str dung cho muc dich cap nudc 0;255;0
76-90 Tot simh hoat nhung can cac bién xanh 14 ca
phép xu ly phu hop anh fa cay
- Truna binh St dung cho muc dich tudi tiéu va 255,255,0
g cac muc dich twong duong khac Vang
26-50 Xau Sir dung cho giao théng thay va 255:126.0
cac muc dich twong duong khac Da cam
10-25 Kém Nu/oc q nhlem nang, can cac bién
phap xtr Iy trong tuong lai

126;0; 35

<10 omigmritnang ey e

Muén tinh WQIs) thi phai tinh dugc thong s ciia timg nhém. S6 lidu dé tinh toan VN—
WQI phai bao gom tbi thiéu 03/05 nhém thong sd, trong d6 bit budc phai c6 nhom IV.
Trong nhém IV c¢6 t6i thiéu 03 thong sé duogc st dung dé tinh toan. Truong hop thily vuc
chiu tic dong cua cac ngudn 6 nhiém dit thu bat budc phai lya chon nhém thong sé dic
trung tuong g dé tinh toan (thuy vuc chiu tac dong cua 6 nhiém thudc bao vé thuc vat bat
budc phai c6 nhom II, thay vuc chiu tac dong ciia kim loai ning bét budc phai ¢ nhom I1I).

Tinh nhom |

Dbi voi thong s6 pH

Bang 2. Quy dinh céc gid tri BPi va gi ddi vai thdng sé pH.

i 1 2 3 4 5 6
BPi <55 55 6 8,5 9 >9
qi 10 50 100 100 50 10

Néu pH < 5,5 hodc pH > 9, thi WQIpn = 10.

Néu 5,5 < pH < 6, thi WQIpn tinh theo cong thirc 2 va sir dung Bang 2.

Néu 6 < pH < 8,5, thi WQIn bang 100.

Néu 8,5 < pH <9, thi WQIpn dugc tinh theo Cong thirc 1 va sir dung Bang 2.

99+
WQlg;= BP1+1*B}P (BPIH )+qi+1 @

Trong d6 BP; 12 nong d6 gii han dudi cua gia tri thong s6 quan tric duoc quy dinh
trong Bang 3 tuong ung véi mirc i; BPis1 12 ndng do gidi han trén cta gia tri thong sd quan
trac duogc quy dinh trong Bang 3 twong tng véi murc i+1; gi 12 gia tri WQI & muc i di cho
trong bang tuong g vadi gia tri BPj; Qi+ 12 gla tri WQI ¢ murc i+1 cho trong bang tuong
g véi gia tri BPi+1; Cp 12 gia tri ciia thong sé quan tric duoc dwa vao tinh toan.

Tinh nhom IV

Déi v6i DO, BODs, COD, POy thi tinh cong thirc 2 va tra Bang 3 sau d6 tinh toan WQI
thong s6 (WQIs)).

Tinh todn theo cong thirc 2 nhu sau:

WQI = BE:LEP (C,-BP;)+q, )
Trong do Cp la gia tri DO % bao hoa; BPi, BPi+1, qi, Qi1 1a cac gia tri twong Gng véi

muc i, i+1 trong Bang 3.

Bang 3. Quy dinh céc gia tri qi, BPi cho cac thong s6 nhom IV va V.

Gié tri BPi quy dinh ddi véi timng thong sé
i qi BODs COD TOC N-NH4 N-NOs N-NO2  P-POq4 Coliform E.coli
mg/I MPN/100 ml




Tap chi Khi tiwong Thaty van 2022, 744, 28-38; doi:10.36335/VNJHM.2022(744).28-38 32

Gié tri BPi quy dinh ddi véi timg thong sé

i qi BODs COD TOC N-NH4 N-NOs3 N-NO2 P-POs Coliform E.coli
mg/l MPN/100 ml
1 100 <4 <10 <4 <0,3 <0,2 <0,05 <0,1 <2.500 <20
2 75 6 15 6 0,3 5 - 0,2 5.000 50
3 50 15 30 15 0,6 10 - 0,3 7.500 100
4 25 25 50 25 0,9 15 - 0,5 10000 200
5 10 >50 > 150 >50 >5 >15 > 0,05 >4 >10.000 > 200
Tinh nhom V

Dbi voi E—coli, Coliform thi tinh cong thirc (2) va tra Bang 3 sau dé tinh toan WQI
thong s6 (WQIsy).

Tinh toan chi s6 WQls;

Sau khi tinh toan chi s6 WQIsi cho timg nhom. Chi s6 WQI tong cho 5 nhém duoc
theo cong thirc (3) sau:
n 1/n m 1/m
wQt= S ) (MRl st war, 4 3k, wol | ©)
Trong d6 WQI, 1a két qua tinh toan doi véi thong s6 nhom I; WQIy 1a két qua tinh toan
ddi véi cac thong s6 nhom II: WQlIi la két qua tinh toan ddi véi céc thong s6 nhom II1;
WQly la két qua tinh toan dbi v6i cac thong sé nhom IV; WQy 1 két qua tinh toan ddi véi
thong s6 nhom V.

Trong nghién clru nay, nhom nghién ctru nay st dung 3 nhom thong s6 1a nhom |,
nhom IV va nhém V dé tinh toan chi s WQIs).

]1/2

2.2. Co so dir lieu phuc vu cho tinh toan

Dir ligu dwoc thu thap tir 5 tram quan trac v6i tan suét thuc hién 4 lan/ndm duoc quan
ly boi Trung thm Quan tric Moi truong tinh Long An, S& ‘Tai nguyén va Mai truong tinh
Long An tir nim 2019 dén nam 2021. 5 tram quan tric gdm: Ranh Long An Tién Giang
(BD-01), Nga Ba kénh Lo Lu (BP-02), Nga Ba Rach Cay Ban (BP-03), Hop luu kénh
phuong 3 (BD-04), Cho phuong 1 TP.Tan An (BD-06) véi tan suat thuc hién 4 lan/nim
(Hinh 1). Biém quan traic BD-01 duoc chon dé danh gia chat lugng nudc thai sinh hoat,
chan nudi cua dan cu ven sdng va nudc thai tir co s& cdng nghiép gan hop luu song Bao
Dbinh-Rach Ong Pao. Biém quan tric BD-02 duoc chon dé danh gia chat lugng nudc tai vi
tri giao giira kénh Lo Lu va sdng Bao Dinh, noi tap trung nhiéu hoat dong cong nghiép,
sinh hoat cta dan cu phuong Khanh Hau va Tan Khanh. Biém quan tric BD-03 danh gia
chat lugng nuéc rach Cay Ban giao vai Song Bao Dinh, 1a noi tiép nhan nudc thai dan cu
dia phuwong va chin nudi. Piém quan tric BD-04 duoc chon vi 1a noi tiép nhan nudc thai
sinh hoat tir khu vyc TP. Tan An. Diém quan tric BD—06 danh gia chat lugng nudc cua
doan song c6 nudc thai tir cac hoat dong dén sinh caa TP. Tan An va khu vuc chg Tan An.
Khu vyc nghién ctru 1a doan séng Bao Binh chay qua thi xa Tan An, tinh Long An véi
chiéu dai khoang 6km. Vi tri nghién ctru dugc trinh bay nhu trong (Hinh 1).

3. Két qua va thao luin

Str dung két qua tinh timg chi tiéu chat luong nudc theo hai mua trong cic nim tir
2019-2021, chat lugng nudc mat song Bao Pinh doan chay qua thanh phé Tan An duoc
danh gia so voi cot Az cia QCVN 08-MT:2015/BTNMT (Cot Az) — Quy chuédn ky thuat
Qudc gia vé Chat luong nudc mat nhu sau:

Ham luong céc thong sé pH, N-NOs~, Coliform déu trong gia tri cho phép theo QCVN
08—-MT:2015/BTNMT (Cot Az) — Quy chuén k¥ thuat Quéc gia vé Chat lwong nudc mit.

Ham luong DO trong nudc mat giai doan 2019-2021 vao mua kho dao dong trong
khoang 3,03-5,54mg/l (Hinh 2a). C6 4 vi tri BD—04 cham va vuot muc cho phép theo
QCVN 08-MT:2015/BTNMT. Vao mua mua, ham lugng DO trong nuéc mat dao dong
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trong khoang 2,97-5,15 (Hinh 2b). Tram quan tric BD-04 (9/2019) va BD-03 (11/2021)
co gia tri cham va vuot mirc cho phep. Cac vi tri con lai tang nhe so voi mua kho.

Vao mua kho, phan 16n cac vi tri quan tric déu c6 gia tri COD cao hon gia tri t6i da
cho phép véi gid tri dao dong trong khoang 6-46 mg/l (Hinh 2c). Vao thang 6/2019-6/2020
thi gia tri COD lai tang cao va l6n hon nhiéu so v6i gid tri tdi da cho phép. Gia tri COD cao
nhat tai khu vire BD-04 (3/2020) va BD-01 (6/2020). Vao mua mua, gia tri COD dao dong
trong khoang 6-39 mg/l (Hinh 2d). Gia tri COD ¢ 9/2021 da giam manh so v6i mua kho
3/2021. Gia tri COD cao nhat van 1a & diém quan tric BD—04 (9/2020) va thip nhat ¢ diém
quan tric BD-04 (9/2019).

DO () DO (b)
6 6
5 5
_ 4 S 4
E) £
E 3 S 3
9 a
w 2 £ 2
g E
= 1 £ 1
E T
S I
T 0 5 5 . . . 0
thang3  thang6  thing3  thang6  thang3  thang 6 thing®  thang1l thangd  thang1l  thang théng 11
2019 2020 20m . 2019 2020 2021 |
Céc diém quan trac Céc diém quan tric
= BP-01 mmmm BD-02 BD-03 s BD-01 mm— BD-02 -03
Bb-04 mmm BD-06 e QCV/N 08 BP-04 mmm BD-06 e QCVN 08
CcoD © COoD (d)
50 50
=40 =40
a a 30
g g
50 20 5020
g £
2 10 2
E 5"
T I T I
0 0
thang3  thang6  thang3  thang6  thang3  thang 6 thing9  thang 11  thang9  thang1l  thang9  thang 11
2019 2020 2021 | 2019 2020 2021
Cac diem quan trac Céc diém quan tric
s BP-01 s BD-02 BD-03 m— BD-01 mm— BP-02 BD-03
BD-04 s BD-06 e QCVN 08 BDb-04 mm— BD-06 e QCVN 08

Hinh 2. (a) Ham lugng DO trong mua kho; (b) Ham lugng DO trong mua mua; (¢) Ham luong
COD trong mua kho; (d) Ham lwgng COD trong mua mua.

Hau hét cac gia tri BODs & céc vi tri quan tric vao mua kho déu cham mirc va vuot gia
tri tdi da cho phép. Gia tri dat cuc dai & diém quan traic BD—01 (6/2020) véi 17 mg/1 va thap
nhét (6/2021) véi 4 mg/l & ciing mot diém (Hinh 3a). Vao muia mua, gia tri BODs dao dong
trong khoang 2—14 mg/l (Hinh 3b). Cac vi tri diém quan trac 9/2019 va 9/2021 déu giam so
v6i mua kho. Tuy nhién, & cudi 11/2019-11/2921 thi hau hét gia tri BODs van cham va
vuot muc cho phép ¢ céac diém quan tric. Gia tri cuc dai BD-04 13 14 mg/l va cuc tiéu 1a 2
mg/l & cting mot diém.

Vao mua kho, gia tri N-NOz~ ¢ 20/30 diém c6 gia tri cao hon gia tri cho phép (Hinh
3c). O thang 3 trong ba nam thi gia tri N-NO, giam dan va dat gia tri nhé nhat & BD-03
(3/2020) 12 0,01 mg/l. Vao 6/2020 thi gia tri N-NO2" lai ting rat manh va gié trj cuc dai &
Bb-01 (6/2020) la 0,38 mg/l (Hinh 3d). Vao mua mua, & 9/2019-9/2020 gia tri N-NO>"
tang cao va dat gid tri cao nhat & BD-04 14 0,15 mg/I. Gia tri thip nhat & BD-06 (11/2020)
1a 0,013 md/I. Cac thong s6 tir 11/2020—11/2021 lai ¢6 sy giam so voi dau nam va dat quy
chuén gia tri cho phép.

Nhin chung, thang 6 ¢ ba nam 2019-2021 hau hét cac gia tri thong s6 NH4* déu vuot
muirc gia tri t6i da cho phép. Gia tri cuc dai & BD-01 (6/2020) Ia 3,09 mg/l va dat gia tri
thép nhat & BDP-06 (3/2021) I2 0,12 mg/l (Hinh 3e). Trong thang 6/2020 thi gié tri ¢4 bién
dong lon dao dong trong khoang 2,75 ~3,09 mg/l, tham chi cao gap 2 gap 3 lan cac diém
quan tric khac. Tuwong ty mua kho thi gia tri NHs* hau hét ¢ cac vi tri quan trdc vuot muc
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cho phép 3 4 lan (Hinh 3f). Trong miia mua nay, vi tri ¢6 gid tri cao nhat 1a & BD-03 la
2,45 mg/1. Nhin chung gia tri do NH4" vao muia mua cao hon mua kho.

Vao mua kho, ham luong P PO, & vi tri BD-01 (6/2020) c6 gia tri P-PO4> cao nhét
vuot gia tri toi da cho phép la 0,65mg/l (Hinh 3g). Gia tri P— POs* & vi tri BD-01 thuong
c6 gia tri cao hon cac diém quan tric khac. Cac thong sé dao dong trong khoang 0,085-0,65
mg/1. Vi tri BB-06 (6/2020), (3/2021) va Bb-02 (6/2021) khong phéan tich Phosphat. VVao
mua mua, cac thong ) quan tric P-PO4% ¢6 su bién dong 16n va cao hon nhiéu so vé&i dot
mua kho cuing ki dao dong trong khoang 0,026-0,77 mg/l (Hinh 3h). Gi4 tri cao nhat & BD—
04 (9/2020) 12 0,77 mg/1 va thip nhit & BD-06 (9/2021) 14 0,026 mg/l.
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Hinh 3. (a) Ham lugng BODs trong mua khé; (b) Ham lugng BODs trong mua mua; (¢) Ham lugng N-NO;~
trong mua kho; (d) Ham lugng N-NO;™ trong mua mua; (¢) Ham lugng NH4* trong mua kho; (f) Ham lugng
NH,* trong mua mua; (g) Ham lugng P-PO,* trong mua kho; (h) Him lugng P-PO,3 trong mua mua.
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Tinh toan chi s6 WQI duoc thuc hién tai 5 vi tri trong vung nghién ctru, vi tan suét léy
mau 4 lan/ nam (3 thang 1 1an). Véi 12 1an lay mau, két qua thu dugc duoc trinh bay trong
Hinh 4, Hinh 5.

3.1. Mua kho

Chét lugng nudc mit song Bao Dinh doan chay qua thanh phd Tan An giai doan 2019—
2021 vao mua khé dao dong tir mirc kém dén tét (47-81), cu thé:

Nam 2019, gia tri VN_WQI c6 murc dao dong tur 47 (Cam) — 75 (Vang) (Hinh 4) véi
mirc d6 chénh léch gitta cac diém khong qué cao. Tai diém c6 VN_WQI mau cam chi st
dung cho giao théng thuy va cac muc dich twong dwong khac. O cac diém c6 VN WQI
mau vang chi sir dung cho muc dich tuéi tiéu va cac muc dich twong duwong khac. Piém
quan tric BD-06 c6 gia tri WQI ¢ mirc thip nhat (WQI = 47) so vdi cc diém con lai. Nude
mit tai vi tri quan tric ndy bi 6 nhiém hiru co (BODs va COD) va dinh dudng (NH4* va P—
PO4*). Nguyén nhan c6 thé do anh hudng cua nudc thai tir chg Tan An va cac dong sinh
hoat cua dan dia phuong doc ha ngudn séng Bao Dinh. Can ¢ cac bién phap xt 1y trong
tuong lai dé st dung nude duoc nhiéu muc dich hon, tét hon.

100 % [
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0 2019 2020 2001 = TiRemea
==@==BD-01 67 73 71
BD-02 70 78 76
==@==BD-03 71 80 74
BD-04 75 81 71
BD-06 47 79 81
==@==BP-01 BD-(02 ==@==BP-03 BD-04 BD-06

Hinh 4. Biéu d6 gia tri VN_WQI giai doan 2019-2021 vao mua khd.

Nam 2020, gia tri VN_WQI c¢6 mirc dao dong tir 73 (Vang) — 81 (Xanh 14) (Hinh 4) vai
mirc d6 chénh l1éch giira cac diém khong cao. Tai diém c6 VN_WQI mau vang chi sir dung
cho muc dich tudi tiéu va cac muyc dich tuong dwong khéc. Tai cac diém c6 VN WQI mau
xanh 14 cay co chét luong nudc tot duge st dung cho muc dich cép nudc sinh hoat nhung
can cac bién phap xur Iy phu hop. Gia tr1t WQI tai diém BD—06 co tang 1én dang ké tir mirc
47 (cam) dén muc 79 (t6t). Chat luong nude tai diém quan tric BD-01 c6 gia tri WQI ¢
muc thap nhét so véi cac diém con lai nhung co6 cai thién hon so voi nam 2019. Nude mat
tai diém BP-01 bj 6 nhiém hitu co véi nong do BODs vugt quy chuén so sanh 1,33 1an vao
thang 3 va 2,83 1an vao thang 6. Nong d6 COD ciing ting cao nhét tai BD-01 & dot quan
trac thang 6 vi COD dat 46 mg/l (vuot 3,07 lan so voi quy chudn). Nguyén nhan cé thé do
diém quan tric BD—01 14 noi giap ranh giita Tién Giang va Long An nén bi anh hudng boi
nude thai cong nghiép ciia khu cong nghiép Tan Huong—Tién Giang va nudc thai sinh hoat
chan nuodi cua dan cu ven song.

Nam 2021, gié tri VN_WQI ¢6 muc dao dong tr 71 (Vang) — 81 (Xanh 13) (Hinh 4) véi
mirc 6 chénh l1éch giita cic diém khong cao. Tai diém c6 VN_WQI mau vang chi st dung
cho muc dich tuéi tiéu va cac muc dich twong dwong khac. Tai cac diém c6 VN_WQI mau
xanh la cay co chit lugng nude t6t duge sir dung cho muc dich cép nudce sinh hoat nhung
can céac bién phap xtr Iy phut hop. Chat lugng nudce tai diém quan tric BD-01 va BD-04 c6
cung gia tri WQI bang 71, & mirc thip nhit so v6i cac diém con lai. Gid tri WQI cua diém
BP-01 c6 giam nhe so v6i ndm 2020. Sau lan cai thién gia tri WQI vao nam 2020 1a 81 so
v6i 2019 1a 75, diém quan tric BD—04 c6 gia tri WQI giam xudng mtc 71 (vang) vao nim
2022. Nguyén nhan c6 thé do day 1a giai doan mua kho nong, lugng mua it din dén dong
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chay cua nudc song giam xubng dan dén giam kha ning lam sach cia séng. Can c6 cac
bién phap xu ly trong twong lai dé st dung nudc dugc nhiéu muc dich hon, tot hon.

3.2. Mua mua

Chét luong nudc mit song Bao Pinh doan chay qua tinh Thanh Phé Tan An giai doan
20192021 vao mua mua dao dong tir murc kém dén t6t (47-77), cu thé:

Nam 2019, gia tri VN_WQI c6 mirc dao dong tir 47 (Cam) — 66 (Vang) (Hinh 5) véi
mirc d6 chénh léch giita cac diém khong quéa cao. Tai diém c6 VN_WQI mau cam chi sir
dung cho giao théng thily va cac muc dich twong dwong khéc. O cac diém c6 VN_WQI
mau vang chi st dung cho muc dich tudi ti€u va cac muc dich twong duong khac. Ba tram
quan tric: BB-01, BD-02, BD-03 c6 gia tri WQI giam dang ké so v6i mua kho, trong d6
c6 hai tram Bb-02 va Bb-03 giam xuéng muc mau cam. Chat lugng nudc mat tai diém
BD-06 c6 cai thién dang ké vao mua mwa voi muc 65 (vang). Gia tri tai diém BP-04 ciing
giam tir 75 (vang) vao mua kho dén 66 (vang) vao mua muwa. Phan 16n cac thong sé COD,
BODs, NH4*, P-PO4* (Hinh 2d, Hinh 3b, Hinh 3f, Hinh 3h) vao thang 11 cao hon thang 9,
déu vuot quy chuin va cao hon so v&i mua khé.
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Hinh 5. Biéu d6 gia tri VN_WQI giai doan 2019-2021 vao muia mua.

Ném 2020, gia tri VN_WQI c6 muc dao dong tr 50 (Vang) — 63 (Vang) (Hinh 5) véi
mirc d6 chénh léch giita cac diém khong cao. So voi mua kho, 5 diém quan tric vao mua
mua déu c6 gia tri WQI giam. Piém quan tric BD-03 c¢6 mic dao dong 16n nhat tir 80
(Xanh 18) vao mua kho dén 50 (Cam) vao mua mua. Nhin chung, chit luong nude mit tai
céc vi tri quan tric vao mua mua giam vi 6 nhiém hitu co va dinh dudng do ndng d6 COD,
BODs, NHs", P-POs* tang (Hinh 2d, Hinh 3b, Hinh 3f, Hinh 3h). Nguyén nhan c6 thé do
mua mua 1am rira troi dat xudng long song nén dan dén 6 nhiém tang cao.

Nam 2021, gia tri VN_WQI ¢6 muc dao dong tir 64 (Vang) — 77 (Xanh la) v6i murc do
chénh Iéch gitra cac diém khong cao. Chat luong nudc mit mia mua tai 5 diém quan tric
vao nam 2022 hau hét déu ting so véi nam 2019 va 2020. Hai diém BD—03 va BD—06 ting
cao v6i gia tri WQI dat 77 (Xanh 13), c¢6 chat lwong nude tét va dung dugce cho muc dich
cap nudc sinh hoat néu ¢ cac bién phap xir Iy phii hop. Gia tri WQI cia cac diém quan tric
BP-01, BD-02 va BD-04 dao dong khoang 64—67 (Vang) va co thé dung duoc cho muc
dich tudi tiéu.

4. Két luan

Gia tri WQI qua cac tinh toan chi sé chat lwong nudc Viét Nam (VN_WQI) theo
hudng dan tai Quyét dinh s6 1460/QD-TCMT tir 2019-2021 cho thay chét luong nudc vao
mua mua (thang 9, thang 11) thi x4u hon mua khé (thang 3, thang 6) tai khu vuc song Bao
Dinh doan chay qua Thanh phé Tan An. Theo khong gian, chit lvong nudc mit & cac vi tri
quan tric cac khu déan cu thuong 6 nhiém hon so véi cac khu vuc khac do tai cac vi tri nay
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thuong c6 ham lugng BODs, COD va Coliforms cao. Theo thoi gian, chét luong nudc mat
trong mua mua thuong c6 xu hudng xau hon mua khé do trong mua mua 1am rira troi dat
xuong long song dan dén 6 nhlem nudc mat co xu hudng tang. Bén canh cac két qua dat
dugc, nghién ctru van con mot s6 han ché nhu: chua danh gia Ve ndng do cua nhom thong
s6 kim loai nang nhu As, Cd, Pb, Crg*, Cu, Zn, Hg va thong s vi sinh E. Coli. Bén canh
do, chat lwong nude chi moi danh gia cho hai mua mua va kho nén dé danh gia dién bién
trong ndm can tang cuong tan sut quan tric tai nhitng vi tri quan tric trén song Bdo Dinh.
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Assessment of surface water quality using WQI index at flowing
through Bao Dinh river, Tan An City

Nguyen Ngoc Trinh!", Nguyen Hoang Duc Thinh?, Nguyen Thi Quynh Thu?, Pham
Thi Diem Phuong?, Can Thu Van!, Le Thi Kim Thoat!

1 Ho Chi Minh City University of Natural Resources and Environment;
trinhnn@hcmunre.edu.vn; ntqthu@hcmunre.edu.vn; ptdphuong@hcmunre.edu.vn;
ctcan@hcmunre.edu.vn; Itkthoa@hcmunre.edu.vn

Abstract: Bao Dinh River is currently receiving a large number of pollutants due to
population activities and economic development in the area. Water quality tends to worsen
during the dry season months due to stagnant water from the operation of the sluices to
prevent salinity from the Tien and Vam Co rivers. This study focuses on assessing surface
water quality at flowing through Bao Dinh river, Tan An City using water quality index
(WQI) in the period 2019-2021. WQI index in this study was calculated according to the
formula with 3 groups of parameters: Group I: pH; group IV: DO, BODs, COD, N-NOz,
N-NOs~, NHs* P-PO4* and group V: Coliform based on Decision No. 1460/QD-TCMT
dated November 12, 2019 in Vietnam. The results show that surface water quality at
monitoring sites in residential areas is more polluted than in other areas because these
areas have higher levels of BODs, COD and Coliforms. Surface water quality in the dry
season tends to be better than surface water quality in the rainy season.

Keywords: Tan An city; Water quality; WQI index; Bao Dinh river.
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Nghién ctru tinh toan chi so6 an ninh nguon nwdéc cho vung dong
bang song Ciru Long cua Viét Nam
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Tém tat: Dong bang séng Cau Long ¢6 vi tri rat quan trong trong dam bao an ninh luong
thuc quéc gia nhung tai nguyén nudc cia vung hi¢n dang phai d6i mat véi nhidu kho khan,
thach thirc cua bién d6i khi hau va sy gia ting sir dung nudc trong luu vyc. Hién co rat nhiéu
nghién ctru lién quan den tai nguyén nude ving dong bang sdng Curu Long nhung chua c6
nghién cru cu thé ndo vé an ninh ngUOn nudce dugc trlen khai thyc hién. Muc tiéu ciia Nghién
clru nay 1a xay dung va tinh toan chi s6 an ninh nguon nudc cho ving ddng bang song Ciru
Long. Két qua cho thay an ninh nguén nude ciia dong bang song Ciru Long khong chi phy
thudc vao cac yeu t6 noi tai lién quan dén cong tac quan ly, khai thac sir dung va bao v¢ tai
nguyén nudc & dong bang, ma con phu thude rat 16n vao cac yéu té bén ngoai (tac dong cua
cac hoat dong phat trlen ¢ thuong nguon va su hop tac cua hop tac gitra cac quoc gia trong
luu vyce...). Bo chi s6 dugc dé xuit s& giip cac nha quan ly danh gia tinh hinh an ninh nguén
nudc, xac dinh cac yéu td anh hudng dén an ninh ngudn nude va dua ra cac giai phap phu
hop nham sir dung hiéu qua va bén viing tai nguyén nudc cho ving dong bang song Ciru
Long.

Tir khéa: An ninh ngudn nuéc; Pong bang song Ctru Long; Han han; Lii lut; Xam nhép
man.

1. Gi6i thi¢u

Pong bang song Ctru Long (PBSCL) ¢6 vi tri rdt quan trong trong dam bao an ninh
lwong thyc quoc gia nhung tai nguyén nudc cua vung hién dang phai dbi mat voi nhiéu kho
khan, thach thire cta bién ddi khi hau va sy gia ting st dung nude trong luu vuc. Bé giup
Chinh phi ¢6 nhitng quyét sach phii hop, mang tinh chién lugc va dai han nham dam bao an
ninh ngudn nudc cho ving PBSCL, qua d6 gép phan dam bao an ninh luong thuc khong chi
cho Viét Nam ma con cho nhiéu khu vire khéc trén thé gidi, trong nhiing ndm qua, da c6 rat
nhiéu dé tai nghién ctru cta cac chuyén gia trong nudc va quoc té lién quan dén tai nguyén
nude va moi trudng ving DBSCL [1-3]. Phan 16n cac nghién ctru nay tap trung vao danh gia
tac dong cua cac hoat dong khai thac, st dung tai nguyén nudc trén luu vuc va tac dong cua
bién doi khi hau téi moi trudng, kinh té, xa hoi ctia ving, tir d6 kién nghi cac giai phap nham
giam thiéu tac dong va bao v¢ tai nguyén nudc vang DBSCL. Tuy nhién, nhiing tac dong nay
s& anh hudng thé ndo toi an ninh ngudn nude ving PBSCL lai chua duoc cac nghién ciru dé
cap dén.
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Hién nay trén thé gidi da c6 rat nhidu nghién ctru vé ANNN duoc trién khai thyc hién &
nhiéu cap do khac nhau, ca theo ranh gidi hanh chinh ¢ pham vi toan cau [4-5], khu vuc [6-
7], quéc gia [8-9], va cdp tinh/thanh phd [10 11], va theo ranh gigi luu vuc [12-15]. Céac
nghién cru nay da xay dung dugc cac chi s6 ANNN va ap dung tinh toan cho cac khu vuc,
nhung han ché cua cac nghién ctru lién quan dén nguon nude qudc té 1a chua xem xét yéu to
xuyén bién gidi cua ngudn nudc trong cac chi s6. Ngoai ra, chua c6 mot nghién ctru nao vé
an ninh nguén nudce duoc trién khai thyc hién cho cic chau thd cia cac luu vuc song luu vuce
song quoc té.

Tinh tinh ciing twong tu ddi v&i cac nghién ciru & trong nudc. Trong thoi gian qua ciing
dd c6 mot sd nghién ciru vé an ninh ngudn nude duoc trién khai thue hién [16-20] & cip do
luu vy, tuy nhién, cac phan tich, danh gia trong cac nghién ctru chi ¢ mirc d dinh tinh [18-
20]. Chi c6 hai nghién ctru lién quan dén xay dung bd chi s6 ANNN cho luu vuc séng Hong
[16] va luu vuc song Ma [17]. Tuy nhién, mdc du pham vi nghién ctru la céc luu vuc song
qudc té, nhung cac nghién ctru nay cing khong xem xeét yéu td xuyén bién gi6i cua ngudn
nudce trong cac chi s6 an ninh ngudn nude.

Thuc té trén day cho thdy viéc st dung két qua cta cac nghién clru trude diy vao tinh
toan chi s6 an ninh ngudn nudc cho ving doéng bang song Ciru Long 1a khong kha thi. Vi
vdy, muc ti€u cua nghién ciru nay 1a (i) xay dung mot khung chi s0 ANNN cho ving dong
bang song Ciru Long cta Vi€t Nam trén co s& xem xét tat ca cac yéu t6 dic trung lién quan
ctia dong bang, bao gom ca yéu t6 xuyén bién gidi ctia ngudn nude, va (ii) ap dung khung
chi s6 dé d4nh gia tinh hinh an ninh ngudn nudc cliing ving.

2. Phuwong phap nghién ciru va s6 liéu sir dung

2.1. Gioi thiéu khu viec nghién curu

Song Mé Cong la dong song quan trong nhét ving Déng Nam A, chay qua sau qudc gia:
Trung Quéc, Mi—an-ma, Lao, Thai Lan, Campuchia va Viét Nam V0’1 tong chiéu dai 4.763
km (thtr 12 thé gidi) va tong luong dong chay nam khoang 446 ty m® (thu 8 thé gioi). Luu
vue song Mé Cong c6 dién tich khoang 810.000 km? va 1a noi sinh séng ctia hon 70 triéu
nguoi, chu yeu 1am nghé nong nghiép va nudi trong thity san [21].

Pong bang song Curu Long (BBSCL) cua Viét Nam la phan cudi cing cta séng Mé
Cong, bao gom dia phan cua 13 tinh, thanh pho v6i tong dién tich tu nhién khoang 3,96 triéu
ha va 12 noi sinh sdng cua trén 22% tong dan s6 Viét Nam (Hinh 1). Hing nam, bBSCL tiép
nhan mot luong nudc va phu sa rit 1on tir thuong ngudn song Mé Cong db vé, ude tinh
khoang 440 ty m® nude/nam va 160—165 tri¢u tAn phu sa/nam [1]. Vi tiém ning nong nghiép
to 16n, DPBSCL hién dong gop trén 50% tong san lugng luong thuc va hon 90% tong san
luong gao xut khau ctia ca nudc. Lia gao Viét Nam khong chi dam bao ngudn lwong thuc
cho nhu cau ndi dia ma con gép phan nudi séng khoang 40 triéu nguoi & cac nudec Chau A
va Chau Phi. Trong bbi canh nhu vy, viéc dam bao an ninh nguén nude cho vung BPBSCL
de phuc vu san xuat, phat trlen kinh té—xa hoi ludn 1a van dé hét sirc quan trong, c6 ¥ nghia
song con dbi voi su phat trién toan dién cua vung DBSCL ndi riéng va cua Viét Nam noi
chung. Tuy nhién, PBSCL hién dang phai d6i mit véi rat nhidu khé khin, thach thirc trong
viéc dam bao an ninh ngudn nudc do sy phat trién kinh té—xa hoi lam gia ting nhu ciu sir
dung nudc trén toan luu vuc, bién d6i khi hau va nudc bién dang lam gia ting xdm nhap man.
Su gia ting cua cac hoat dong phat trién trén luu vuc (md rong dién tich tudi nong nghiép va
x@y dung cac hd chira thuy dién...) s& gy ra nhitng tic dong to 16n t6i ché do dong chay
hang nam vé PBSCL, lam cho nudc ngot ngay cang tro nén khan h1em man xam nhap ngay
cang sau khién san xuit noéng nghiép, nudi trong thiy san va cip nudc sinh hoat, cong
nghi¢p... bi &nh hudng nghiém trong.
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Hinh 1. Ban db vi tri dong bang song Ciru Long ciia Viét Nam.

2.2. Phuong phdp xdy dung khung chi s6 an ninh nguén mde

Nim 2013, Uy ban vé nudc cua Lién hop qudc da dwa ra khai niém vé ANNN. Theo do,
ANNN la kha ning ning tiép can ngudn nudc ciia mot cong dong dan cu vai sb luong nude
day du va chat luong 6 muc chap nhan dugc nham duy tri sinh ké, strc khoe con nguoi, va
phat trién kinh té—x3 hoi, bao dam phong chéng 6 nhiém ngudn nude va cac thién tai lién
quan dén nudc va bao tdn hé sinh thai trong mt moi truong hoa binh va on dinh chinh trj
[22]. Vi khai niém nay, ANNN cta mot quoc gia, mot khu vue chi duoc dam bao khi cong
ddng dan cu co di ngudn nude véi chat lwong can thiét va gia ca hop Iy dé duy tri sinh ké,
phuc vu nhu ciu c4 nhan, phat trién kinh té, xa hoi va bao ton cac hé sinh thai [23].

Trén co s¢ dinh nghia vé ANNN néu trén va ap dung cac nguyén tac SMART [24], bao
gom: (i) Sb lugng chi s6 khong qua nhiéu, (i) K& thira cac chi s6 di dugc cac nghién ciru
trugc day phét trién va sir dung rong rii, (iii) Phi hop véi didu kién cu thé ctia viing nghién
ctru, (iv) C6 tinh dai dién tong hop, c6 d6 nhay cao va chi ra duoc céc xu hudng bién doi, va
(v) C6 thé tinh toan duoc trén co 8¢ thong tin s6 liéu hién c6, Nhém nghién ctru tién hanh
x@y dung mot Khung chi s6 ANNN cho ving chéu tho, trong d6 chi s0 an ninh ngudn nudc
tong hop cho ving chéu thd dugc tong hop tir cac chi s6 an ninh ngudn nudc cia cic nhom
chi s6. Cac nhom chi s6 nay dugc lua chon trén co s cac yéu t6 tic dong dén an ninh ngudn
nudc va mdi nhom chi sé lai bao gém mot hodc nhiéu chi sb phu. Mbi chi s6/chi sb phu dugc
do luong bang mot hodc nhiéu thong sé [12]. Khung danh gia chi s6 an ninh ngudn nudc
dugc trinh bay & Hinh 2.

Nhém chi sé 1

Théng sé 2
Théng sé |

Chi sé an ninh _ -
ngudn nwéc { Nh6m chi s6 2 Chisb 2
téng hop

Chi sb phu 2

Hinh 2. Khung chi s6 danh gi4 an ninh ngudn nuéc.

Bén canh viéc ké thira cac chi sé dd duoc xay dung trude day, Nhom nghién ciru di phat
trién thém mot sd chi sé méi dé phan anh cac diéu kién ddc trung cua cac vung chau thé
Trong qua trinh xay dung bd chi s6, Nhom nghién ctru da t6 chirc nhiéu hoi thao tham véan
dé xin y kién gop y cua cac chuyén gia, cac nha khoa hoc va cac bén lién quan.
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2.3. Khung chi s6 an ninh nguén nwée cho ving dong bang séng Ciru Long

Khung chi s6 ANNN c6 vung dong bang song Ciru Long duogc xdy dung trén co so ké
thira cac khung chi s6 dd duoc phat trién truge day [10, 12, 16, 17, 25] va céc didu kién dac
trung nhét cla ving chau tho, dic biét 1a yeu t6 xuyén bién gi6i cua nguon nudc qudc te
Theo d6, khung chi s6 ANNN ciia ving dong bang song Ctru Long bao gdm nhiéu chi s6
dam bao ANNN cua khu vyc, nhung dé kha thi va hiéu qua trong danh gia, Nhom nghién
clru da lya chon 26 chi s6 (bao gdm 21 chi so chinh va 5 chi s6 phy), va chia thanh 6 nhém
chi s6 ANNN lién quan dén ngudn nudc, cap nude sinh hoat, phat trién cac nganh kinh té,
cong tac phong chdng rui ro, thién tai do nudc giy ra, bao vé méi trudng sinh thai, va quan
1y tai nguyén nudc. Duya trén cac s thong tin, sd liéu thu thap duoc vé vung nghién ciru,
Nhom nghién ctru da da Iya chon cac thong sé va phuong phép tinh toan pht hop cho timg
chi tiéu cu thé. Bang 1 trinh bay két qua lwa chon cic Nhom chi sd/chi sd ANNN, céc thong

sd va phuong phép tinh toan cac chi s6 ANNN cho ving DPBSCL.

Bang 1. Tong hop cac nhom chi s6, chi s ANNN cho dong bang song Ctru Long.

STT Chi sé ‘ Chi s6 phu ‘ Théng sb ‘ Pon vi ‘ Céch tinh
I. Nhém chi s6 ANNN lién quan dén ngudn nuéc dén, WSI (1)
WSI (1,1)-Chi s6 ANNN 30 mirc 4o sin ¢6 Tong I Ge dé o i | kb P ingudi/ |ra a0 nude dén /idne dan <
1 [WSIALD-Chisé dya vao mue df sin c6 dng hwgmg nuée dén (bao gdm ca trx hugng khai | m*/ngudi/ | 16,0 41 nauyén nude dén féng dan sé khu vie [10, 26]
cia ngudn nude thic nuéc ngim) nam
2.1)- Chi so A irc do biéi R [ -
WS (1,2,1)- Chi s0 ANNN dya vao mite dd bien |0 ¢ pisn 4 cuia dong chay trong nim b HEN G, R b
d6i nguon nude trong nam J 1
A ) . |WSI(1,2,2)-Chi s6 ANNN dya vio mic do bién | . < o . _— Trong do, Cv: He 50 bien doi dong chay trong ndm va nhieu
WSI (1,2)- Chi s6 ANNN dya vao khi niing chéng| > - %7 - o HE s6 bién dbi cua dong chay trong nhiéu nam nam, Ki: H¢ s6 md dun thang/nam thi i va n: Tng s6
2 ST S0 AR d6i ngudn nuée trong nhiéu nam
chiu voi bien doi nguon nude thang/nam tinh todn [7]
WSI (1,2,3)-Chi s6 ANNN dya vao kha nang trit | . . s . i (Téng dung tich hiru ich cic hé chira va trit lugng nuge
. AR A N S6 ngay dap img nhu cu sir dung nude ctia céc R
nude ciia cic cong trinh (bao gm cd trir lugng |7 S EE T ngdy  [ngm c6 thé khai thac)/Téng nhu ciu sir dung nuéc trong
nuée ngim) s mot ngay [11]
WSI (1,3)-Chi s6 ANNN dya vio mic do phu PR (Lugng nude dén tir nuée ngodi/tdng lugng nude sin
3 |thuge vao ngudn nusc dén tir nuoe ngodi Ty 1é nguon nude dén tir nuée ngodi % 1e6)*100% [7]
I1. Nhém chi s6 ANNN lién quan dén cung cip nuéc sach cho dan cw, WSI (2)
4 [WSI@D- Chi s6 ANNN dya vao mirc do Ty 1¢ ngudi dan dugc sir dung mude tir cac % (S6 dan tiép can dugc voi ngudn nuée hop vé sinh/tong s&
cung cdp nuée sach cho dan cur cong trinh cap nuéc dat tiéu chudn dan trong khu vire)*100% [25, 27]
5 |WSI(2.2)-Chi s& ANNN dya vio mie dj cung Ty 1¢ ngudi dan duge sir dung mude tir cac cong % (S6 dan tiép can dugc vi ngudn nude sach tir hé théng cip
cAp nude sach ciia hé théng cAp nude tap trung trinh ¢ép nude tap trung nue tap trung/tdng sé dan trong khu wire)*100% [25]
6 |WSI@3)-Chi s& ANNN dya vao hi¢u qua cua hé Ty ¢ ton thit nude cua céc cong trinh nuéce tap % (Lugng nuée ton that/Tong lugng nude cp cua cac cong
théng cép nude tap trung trung trinh nuGe sach)*100% [17]
WSI (2,4)-Chi s6 ANNN duya vao mirc do bao vé 1A A A g L o (S6 ho gia dinh c6 hé xi hop vé sinh/Tong s6 ho gia
7 Ve sinh nguén nuse Ty I 50 ho gia dinh c6 ho xi hop vé sinh % |4inh)*100% [17]
8 'WSI (2,5)-Chi s6 ANNN dua vao mirc d6 chi phi Ty 1 phin trdm tién mua nuéce sinh hoat so véi % (Chi phi phai chi tra trung binh mdt ndm cho tién nuéc sinh
cho mua nuéc sinh hoat thu nhap ciia nguoi dan hoat/thu nhap binh quan déu nguai)*100% [25]
III. Nhém chi s6 ANNN lién quan dén cic nganh kinh té, WSI (3)
WSI (3,1)-Chi s6 ANNN dya vao mirc do khai T ¢ phan tram lugng nude sit dung cho cae (Téng lugng nude sit dung cho cic nganh kinh té ¢ tiéu
9 PY L on ok N £ nganh kinh te (6 tiéu hao) so voi tong lugng % 2 PP e
thc sit dung nudc ctia cée nganh kinh té A : hao /Téng lugng nudc c6 thé khai thic str dung)*100% [17]
nude ¢6 the khai thac sir dung
WSI (3.2,1)-Chi s6 ANNN dya vao mire do dap [Ty I¢ dién tich duge tuéi so véi tong dién tich cin 9 |(Dien tich duge xGiftong dién tich cin duge w6i)*100%
PR, o (g nhu ciu tu6i duge tuéi |
10 |WSI(3.2)-Chis6 ANNN lién quan dén nganh
nong nghi¢p wsI (3,2"2)—(‘}11 so ANNN }d\_ra vao hiéu qua sir Hicu qua sir dung nuée trong nganh nong nghiép | USD/m3 T()n.%v gn tri san pl\f)mylmng nuée cua ng?uh néng
dyng nuéc trong ndng nghiép nghiép/téng lrong nude sir dung trong nong nghiép [7]
. . Duya vao két qua so sanh d¢ si ée i inh nga
WSI (3,3)-Chi s6 ANNN lién quan dén nganh giao R L . N , ua vio két qu so sinh dg sau muc nuge trung binh ngdy
1 | ety Thi gian khong dam bao luu thong thuyén Ngay  |v6i dé sau yéu chu tmg véi cdp ky thudt ctia tuyén va tdng
ong thuy s6 ngay khong dam bao yéu cau ky thuat .
WSI (3,4)-Chi s6 ANNN lién quan dén nganh N . . NI . Téng gid tri san phim trong nudc ciia nganh cong
12 H i si dung nudc trong nganh cong ngl usD/m3 S &8 .
cong nghiép i6u qud str dung nude trong nganh cong nghiép nghiép/téng luong nude sir dung trong cong nghiép [7)
IV. Nhém chi s6 ANNN lién quan dén rii ro, thiét hai do thién tai, WSI (4)
~hi s& I ra va 4 nang > N £ /1 oi/ 2
13 hi s0 ANNN dya vio kha nang tmg Tiém lyc kinh t cita nguoi dan USDMUS¥ |1y | ihap binh quan diu ngudi (GDP) [17]
nim
WSI (4,2)-Chi s6 ANNN duya vao rui ro thiét hai oA L (Dién tich dit canh tac bi han/Téng dién tich dit canh
14 " T Ty 1& phin trdm dién tich dét bj hs % " ? &
do han han ¥ ' phan tram dien tich dat bi han ° thc)*100% [12]
'WSI (4,3)-Chi s6 ANNN dua vao rui ro thiét hai T L " (Dién tich dit canh tac bi la lut/Téng dién tich dat canh
15 Ty 1¢ phin tra tich dét bj I 1 % "
o 1 ot ¥ 1& phan tram dién tich dat bj I lut 5 |iaey+1000 [12]
WSI (4,4)-Chi s6 ANNN 30 rui ro thiét hai Y a ks L Dién tich dat canh tc bj xam nhap man/Tong dién tich dat]
16 |WSI(@4)-Chisd dya vao rui ro thit hai T 16 phin tram dién tich di bj xam nhap man 4 |(Dién tich it canh tac bi xam nhap man/Tong dién tich d
do xdm nhap mén canh tac)*100%
V. Nhém chi 56 ANNN cho biio vé méi trudmg, hé sinh thai, WSI (5)
WSI (5,1)-Chi 5 ANNN dya vio mikc o duy il Chénh Iéch ciia lu higng trén song so vGi hau (Chénh léc ong chiy trén song/dong chiy tv nhicn
17 w6 cho moi trudng va hé sinh thai lugng cua dong chay ty nhién thang nho nhat % thang nho nhat chap nhin dugc trong timg thang mua
! g va he chéip nhan duoc trong mua kho Kkh6)*100%
18 |WSI(5:2)- Chi s ANNN dya vio két qua danh Chi s chét huong nude (WQI) cho mdi trudng, hé Phuong phép tinh todn chi sb chét hrong muse [17, 28, 29]
put t lugng nude sinh théi
WSI (5,3)-Chi s6 ANNN h huong Mirc do téc do dc hoat dong phat trié R
19 |WSI (5,3)-Chi s6 ANNN dya vio anh hudng cia fic 49 téc dong cia cic hoat dng pht trién M6 hinh todn [2.3]
phat trién thugng ngudn viing thugng ngudn
VI. Nh6m chi s6 ANNN lién quan dén quin 1y tai nguyén nwée & PBSCL va hep tic qudce té trong LVSMC, WSI (6)
. g o A N . . Dinh gia dya vao co so luat phap, trinh d va két qua thyc
2 l\{vst (6.1)-Chi s A[:g\gfua vao két qua quan Iy Két q;? lh‘:ﬁ l\lcn] ?L;I;\I:ITNN vi QLLVS & céc hién QLTHTNN vi QLTHLVS ts cée ving dbng bing
4i nguyén nuée & DBSC ving déng bing chau thé
guyen meoe g dong bang ¢ chau thé (Y Kién chuyén gia)
51 |WSI(6.2)-Chi 56 ANNN dya vao két qua hop tic Két qua hop tac qudc té vé quan Iy tai nguyén Dinh gid dya vao két qua ciia cic co ché hop tac giita cic
qudc té nude trong luu vire qudc gia trong luu e (Y kién chuyén gia)

Thong tin, so li¢u dugc st dung dé tinh toan cac chi s6 an ninh nguén nudc dugc thu

thap tu Téng cuc thong ké, cac sé, ban, nganh cua céc tinh déng bé‘mg song Curu Long va céc
Vién nghién ctru lién quan. Ngoai ra, Nhom nghién ctru cling str dung mét s6 thong tin tur
quy hoach vung dong béng song Curu Long, cac quy hoach chuyén nganh va mot s6 nghién
ctru trude day, dong thoi tién hanh diéu tra, khao sat, phong van cac chuyén gia va cac nha
khoa hoc.
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2.4. Chuan hoa cac chi so an ninh nguon nudc

Chuan hoa cac chi sb 12 budce quan trong cta qua trinh ra quyét dinh nham chuyén d6i
cac thanh phan dugc do ludng bang cac don vi khac nhau thanh mét thang do va don vi chung
dé c6 thé so sanh duoc véi nhau. Két qua cta viée chuin hoa s& phan anh tinh trang va gia
tri mong mudn ctia mdi chi s6. D& c6 thé chuin hoa cac chi sd, trude hét trén co s6 thong tin,
s6 liéu sin c6 da thu thap duoc, tién hanh tinh toan cac thong s6 mot cach dinh luong hoac
dinh tinh.

Céc thong sb nay sau d6 s& dugce chuan hoa véi thang diém (ngudng) tir 1 toi 5 théng
qua viéc su dung cac két qua cua cac nghién ctru trude dy (néu c6), suy luan 16 gic hoac
tham khao ¥ kién cua cac chuyén gia, cac nha khoa hoc. Vi du, Ngan hang Phat trién Chau
A [6] kién nghj cac thang diém 1, 2, 3, 4, va 5 dé do luong hiéu qua sir dung nudc ctia nganh
cong nghiép, twong ng véi cac gia tri 1a 0-2,1; 2,1-5,5; 5,5-20; 20-50; va > 50 USD/m?
nude sir dung. Trong nghién ctru nay, Nhom tac gia di st dung mot sb thang diém cua cac
nghién ctru trude day [10, 17, 25]. Dbi véi cac chi sé mai o tinh chit dic trung cho ving
ddng bang song Ciru Long, Nhom tac gia da phat trién va tham khao y kién cua cac nha quan
ly, cac chuyén gia va cac nha khoa hoc vé cac linh vyc quan ly va phat trién tai nguyen nuoc,
cap nudce sinh hoat, bao vé mdi truong. Bang 2 sé& tong hop thang diém danh gia cac chi sb
ANNN cua vung DBSCL.

Tiép theo, chi s6 ctia nhom chi sé duoc tinh theo phuong phap trong sb trén co s cta
diém s6 cua cac chi s6 ANNN va duogc xac dinh theo cong thic sau:

WS,
WSI, = & 1)

Trong d6 WSI; 1a chi s6 ANNN cua nhom ch1 s6 thtr I; WSIijla dlem sO cua chi s6 thir j
ctia nhom thir I; i 14 s& thir tu ciia nhom; j la so thir tw cua chi sd; m 14 tong s6 chi s6 ANNN
ctia nhom; vj la trong s6 chi sd tht j; va v 1a tong trong s6 cla nhom chi so.

Cubi cung, chi $0 ANNN cho toan vung chau tho s& duoc tong hop tir cac chi s6 ANNN
ctia cac nhom chi s theo cong thirc sau:

WSI = )
Trong d6 WSI la chi s& ANNN vung; WSIi la ch1 so ANNN cua nhom chi 5O thir i; n la

tong s cac ‘nhém chi sO; wi 1a trong s6 ciia nhom chi sd thi i; va w 14 tong trong sd clia cac
nhom chi s6 ANNN.

s 1W-WSI-

2.5. Co so xac dinh cdc trong so cua cdac chi so

Trong nghién ctru ndy, cac trong sd clia cac chi s6 hodc nhém chi s6 duoc xac dinh bang
phuong phap phan tich 16gic trén co s¢ dac diém va diéu kién cia timg ving chau thd, két
hop vé6i tham khao ¥ kién cua cac chuyén gia, cac nha khoa hoc [17]. Ngoai ra, cling co the
tham khdo, str dung cac trong s6 d3 duoc st dung bdi cac nghién curu trude day. Theo do, vé
nguyén tdc mdi nhém chi sb, chi sd hay chi ) phu s€ dong mot vai tro nhét dinh trong viéc
dam bao ANNN cua ving DPBSCL nén s& c6 mirc d6 va tim quan trong khic nhau. Tuy
nhién, do céc chi s6 trong mot nhom chi sé ¢o tinh chat giéng nhau nén cac trong sd duge
chon bang nhau [12, 17].

Déi voi cac nhom chi s, cac trong s6 duoc chon nhu sau: (i) Ba nhom chi s6 ANNN
(lién quan dén ngudn nudc dén, cung cap nude sach cho déan cu va s dung nude cho cac
nganh kinh té€) ¢6 anh huong truc tiép dén viéc dam bao ANNN cho vung thi trong sd clia
moi nhom duoc chon 1a0,2; (11) Nhém chi s6 ANNN cho bao vé moi truong, hé sinh tha1 co
anh huodng gian tiép va co tam quan trong cao dén viéc dam bao ANNN nén c6 trong sd 1a
0,15; va (iii) Hai nhom chi s6 ANNN (lién quan dén rui ro, thiét hai do thién tai, va quan ly
tai nguyén nudc) c6 muc do anh huong gian tlep dén viéc dam bao ANNN nén c6 trong sd
14 0,125. Tong céc trong s clia 6 nhém chi s6 1a 1.
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Bang 2. Tong hop thang diém danh gia cc chi s6 ANNN ctia ving DPBSCL.
STT ‘ Ky higu chi Théng sb ‘ Pon vi ‘ 1 (vt thip) ‘ 2 (thip) ‘ 3 (trung binh ‘ 4 (cao) ‘ 5 (rht cao) ‘ Tham khio

s0

1. Thang diém d4nh gia cac chi s6 ANNN lién quan dén nguén nuéc dén

HLV + Chuyén
nude

HLV trén kratie

nhu nam 2018

TD dong nhanh

1 | WSI(1,1) |Téng hwongnuée dén binh quan diu nguoi “‘3/:) ‘;i‘]"" <500 500 - 800 800 - 1000 1000-1700 > 1700 [10]
2 | WSI(1,2,1) [Hé s bién déi dong chay trong nam >04 0,4-0,31 0,3-0,21 0,2-0,1 <01 7
3 | WSI(1,2,2) |Hé sé bién déi dong chiy trong nhidu nam >04 0,4-0,31 0,3-0,21 0,2-0,1 <01 [17]
4 |wsi23) f:c"szdfrf’nﬁr;%u":l‘: ;:“ str dung nuée ctia Ngay <1 115 16-30 31-60 > 60 Nhom nghién ciru
5 WSI (1,3) [Ty 1é ngudn nuée dén tir nuée ngodi % > 60 60-40 40-20 20-10 <10 [10]
IL. Thang diém dénh gi cic chi s ANNN cho cip nuéc sinh hoat
6 | wsl(z) |V1ensudidinduge sidungmudetireic | g <40 40-60 61-80 81-90 91-100 (17
cong trinh cap nudce dat tiéu chuan
7| wsi@2) Zgﬂt:ﬁ”l:;‘;ig:i:“s::gg mude tir cée % <60 60-70 71-80 81-90 91-100 17
8 WSl (2.3) 1:y 1¢ ton that nudc cia cac cong trinh nude % > 40 40-31 30-21 205 <5 7
tap trung
9 WSI (2,4) |Ty I& ho gia dinh co hd xi hop vé sinh % <60 60-70 71-80 81-90 91-100 [17]
10 | Wsl(25) ;{lln?h:h‘ f:‘; °nh° ;‘i"g;nsmh hoat so i tong % >21 21-1,21 1,2-0,81 080,5 <05 Nhém nghién ciru
ap oudi da
I11. Thang diém dénh gia cac chi $6 ANNN cho cic nganh kinh té
11| wsi(3) |1 16 nudesirdung cho cic nginh kinh t so % >70 70-41 40-31 30-20 <20 17
voi tong lugng nude cd thé khai thac st dung
12 WSI (3,2,1) |Ty I¢ dién tich dugc tudi % <60 60-75 76-85 86-95 96-100 Nhom nghién ctru
13 WSI (3,2,2) [Hiéu qua str dung nudc trong nong nghiép usD/m3 <01 0,1-0,2 0,2-0,35 >0,35-1 >1 [17]
14 WSI (3,3) |Thoi gian khong dam bao lwu thong thuyén Ngay >7 5-7 3-4 1-2 <1 Nhém nghién ciru
15 WSI (3,4) |Hiéu qua sir dung nudc trong cong nghiép usD/m3 <2,0 2-55 5,6-20 21-50 > 50 [17]
IV. Thang diém dénh gi4 cac chi s6 ANNN cho phong chéng thién tai
16 | WSI(4,1) |Tiém lyc kinh té ciia ngusi dan USZ/;E"" <516 516-1.035 1.035-4.085 | 4.085-12.614 12.614 [17]
17 | WSI(4,2) |Ty I¢ phin tram dién tich dét bi han % > 40 40-21 20-11 10-5 <5 [17]
18 | WSI(4,3) |T¥ I¢ phn tram dién tich dat bi i Iyt % > 40 40-21 20-11 10-5 <5 Nhoém nghién ciru
19 WSI (4,4) |Ty 1¢ phan tram dién tich dat bj man % > 40 40-21 20-11 10-5 <5 Nhoém nghién ctru
V. Thang diém danh gi4 cic chi s6 ANNN cho béo vé mdi truomg va hé sinh thai
Chénh Iéch cua luu lugng trén séng so voi luu
20 WSI (5,1) |lugng cuia dong chay tu nhién thang nho nhét % < (-20) (-20)-0 0-5 6-20 > 20 Nhom nghién ctru
chz"ip nhén dugc trong mua kho
21 | WsI(52) g;‘;“:j‘si::‘:ﬁ ;""“ (WQI) cho mdi 0-25 26-50 5175 76-90 91-100 [17]
dTg;wanaBnhT?ﬁ Taea TDTQ &)\ bt vién | Chi phat rié
22 WSI (5,3) |Mtrc d6 tac dong cua phat trién thugng ngudn 9 dong nhanh + 9 e phat tricn 1 pat trien Khong phat trién | Nhom nghién ctru

VI. Thang diém danh

gi4 cdc chi s6 ANNN lién quan dén QLTNN

& DBSCL va LVSMC

du, c6 két qua
hop tac nhét dinh

hop, hoat dong
hiéu qua

hiéu qua

i o Pi diy manh | TCLVS c6co | TCLVS co co
Quan ly theo Budce dau thue N £x N RS N
. N thue hién cau to chirc phu | cau to chirc phu
phuong thirc | hién QLTHTNN N FA FA
truydn thé VA QLTHLVS QLTHTNN va hop, két qua hop, két qua
23 | WSI(6,1) |Kétqua thue hign QLTNN & DBSCL Tuyen thong, > | QLTHLVS, da thyc hién thyc hién | Nhém nghién ctru
chua chuyén doi | nhung chua co . N N N
sang OLTHTNN | Két qui i ding | 0 TCLVS VA | QLTHTNN & | QLTHTNN v
\fdeLTHLVS ¢ ““‘Lig' M8 | bude ddudivio | QLTHLVS | QLTHLVS rit
¢ hoat dong twong déi tht t6t
Bk"“ °°tf";,he €6 diy di co
. . OP e dd 1 héhop tacda | Co ddy dico
. £ | Mdicocoché | phuong va song N % .
Chua c6 co ché . phuong va song | ché hop tac da
hop tac son, hop tic da phuong, nhung huong, co s hwong va song
24 WSI (6,2) |Két qua hop tac QLTNN & LVSMC op ong phuong nhung | co s& luat phap phuons, €oso | p e .~ | Nhom nghién ctru
phuong va da N : , Loz luat phap va thé |phwong phu hop,
huong hi¢u qua hgp the | va the che h(_n? ché hop tac phi | hoat dong rat
P con thap tac con chua day . A

2.6. Phan cap mue do dam bao an ninh nguon nudc

Két qua tinh toan cac diém sb vé chi s6 ANNN s& dugc sir dung dé do luong muce do an
ninh ngudn nudce cho vung chau thd. Mirc ddm bao ANNN dugc chia thanh 5 muec tir 1 dén
5 nhu ¢ Bang 3 [10].

3. Két qua va thao luin vé tinh hinh ANNN ciia ving PBSCL

Pé dam bao do chinh xéac trong danh gia, Nhom nghién ciru chia DPBSCL thanh 22 tiéu
viing nho. Ranh gidi cic tiéu ving duoc xac dinh trén co s& xem xét cach phan ving trong
Quy hoach ving PBSCL thoi ky 2021-2030, tAm nhin dén ndm 2050 va Quy hoach thuy loi
dong bang séng Ctru Long giai doan 2012-2020 va dinh huéng dén nim 2050 trong diéu
kién bién ddi khi hau, nudc bién dang [30-31], va dam bao c6 thé tinh todn can bang nudc
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cho timg tiéu ving. Nam 2018 (1a nim c6 ngudn nuéc dén gan vdi gid tri trung binh nhiéu
nam) duogc chon dé danh gia ANNN cua vung DPBSCL.

Bang 3. Phan cip mirc d6 dam bao ANNN cua céc chi sd.

Thang Mirc d§ bao . . . A
STT diém dam ANNN Mirc do bao darm ANNN CI‘la clfl i}
1 <15 Rét thép Khu vuc c6 mic dd an toan rat thap dbi v6i hau hét cac khia canh cta an

ninh nu6e. Khu vue bi anh huong rat nghiém trong boi cac van dé lién quan
dén nuéc. Ngoai ra, viéc quan 1y va quan tri tai nguyén nudce trong khu vuc
cling khong hiéu qua.

2 15-25 Thép Khu vire khéng an toan déi véi hau hét cac khia canh ciia an ninh nuée. Khu
vuc bi anh hudng boi mot sb van d& lién quan dén nude. Can ting cuong
quén ly va quan trj tai nguyén nudc trong khu vuc.

3 2,5-35 Trung binh ANNN ciia khu vuc dat yéu ciu ddi véi cac khia canh cia ANNN, tuy van
con ton tai mot s6 van d& lién quan dén nuée. DA 6 cac cong cu quan 1y va
quén trj tai nguyén nuéc nhung van chua thuc sy dem lai cac két qua nhw
mong doi.

4 3,545 Cao Khu vuc ¢6 mitc dd an toan cao ddi voi hiu hét cac khia canh cua an ninh
nué6e. Hau nhu khong 6 bt ky van dé gi lién quan dén nude trong khu vue.
Céc cong cu quan 1y va quan trj tai nguyén nudce d va dang dem lai hdu hét
céc két qua nhu mong doi.

5 >45 Rét cao Khu vue c6 d6 an toan rit cao ddi véi tit ca cac khia canh cta an ninh ngu?)n
nuée. Khong ¢6 cac van dé nao lién quan dén nude trong khu vue. Cac cong
cu quan 1y va quan tri tai nguyén nuée di va dang dem lai cac két qua nhu
mong doi.

3.1. Nhom chi s6 lién quan dén nguon muede dén vimg PBSCL

Két qua tinh toan thé hién ¢ Hinh 3 cho théy mitc do san co cua ngu@)n nudc tai tt ca
cac tiéu viung déu dat & murc rat cao (Hinh 3a). Luong nudc trung binh dau ngudi hang nim
tai cac tiéu vung dat tur 20.000-24.000 m3/ngu(‘yi/ném 16n hon rat nhiéu so véi ngudng dam
bao an ninh ngudn nudc ¢ muc rat cao cuia thé - gi61 (1.700 m3/ngu01/nam) [32]. Tuy nhién,
ngudn nudc tai cac tiéu ving déu phu thudc rt 16n vao ngudn nuoc dén tir thuong nguon
song Mé Cong (chiém khoang hon 90%, Hinh 3b). Bén canh d6, nguén nudc ciing phan bd
khong dong déu gitra cac thang trong nam (chi s6 Cv ~ 0,8) va thay d6i qua cac nam (Cv =
0,18-0,22). Tong dung tich trir nude cua cac song, kénh, rach khong 16n so voi nhu cau dung
nude nén kha nang chdng chiu véi bién doi nguon nuac tai cac tiéu ving chi dat 6 muc thap
(tai hau hét cac tleu ving tiép giap voi bién) dén trung binh (Hinh 3¢). Chi s6 tong hop ANNN
lién quan dén ngudn nude dén nam 2018 tai cac tiéu ving ndm trong khoang tir 2,73—2,96
nén dat mirc an ninh trung binh (Hinh 3d).

Hinh 3. Ban d6 chi s6 ANNN duya vao (a) mirc d6 sin o cua ngudn nude, (b) kha nang chéng chiu
v6i bién 601 ngudn nude, (c) mic do phu thude vao ngudn nudc ngoai, va (d) Ban dd tong hop cua
nhom chi s ANNN lién quan dén ngudn nuéc dén nam 2018 cua cac tiéu vang.

3.2. Nhém chi s6 ANNN lién quan dén cung cap nude sach cho déan cuw

Hinh 4a cho thiy 18 trong tong s6 22 tiéu ving co ty 18 nguoi dan tiép can dugc voi
ngudn nudc sach dat murc cao va rat cao. Tuy nhién, chi c6 6 tiéu viing co ty 1¢ dan 5O tiép
can duoc voi ngudn nude sach tir hé théng cip nudc tap trung dat & muc cao va rét cao, trong
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khi ¢6 toi 11 tiéu vang co6 ty 18 thip va rat thap (nho hon 60-70%, Hinh 4b). Mac du vay,
hi¢u qua khai thac va van hanh cac cong trinh cap nuée tap trung nay rat cao (Hinh 4c) voi
ty 1& ton thit nude dudi 15% & tit ca cac tiéu ving. 18/22 tiéu vung co ty 1¢ sé ho gia dinh
c6 hd xi hop v¢ sinh dat & muc cao va rat cao, chi c6 3 tiéu vung nam & muc trung binh (U
Minh Ha, Nam Ming Thit va K& Sach-Tiép Nhat) va 1 tiéu vang ¢ mirc thip (U Minh
Thuong) (Hinh 4d). Mtc chi tra tién nudc sinh hoat cia ngudi dan & murc twong d6i thap (tir
17.000-25.000 dong/ngudi/thang), bang khoang tr 0,5-1% cua thu nhép trung binh cua
nguol dan nén mirc 46 bao dam ANNN ctia chi s6 nay & mirc cao va rat cao tai tit ca céc tiéu
vung (Hinh 4e).

Chi so tong hop ANNN lién quan dén cung cap nude sach cho dan cu duoc the hién tai
Hinh 4f cho thiy cac tleu vung nam doc theo cac song Tlen va song Hau déu c6 chi s6 ANNN
nam ¢ muc cao va rat cao (12 tiéu vung), cac tiéu ving nam cach xa hai séng nay chi dat &
murc trung binh (8 tiéu ving) va thap (2 tleu vung). Cac tiéu ving nam & mirc an ninh trung
binh va thap c6 sb luong cac nha may cip nudc tap trung da dugc xdy dung rat han ché do
cac tiéu ving nay nam cach xa ngudn nudce cua sdng T1en va song Hau nén chi phi xay dung
va van hanh ¢ mirc rét cao, trong khi viéc huy dong ngudn von con gip nhiéu kho khan.

H inh 4. Ban d6 chi s6 ANNN duwa vao: (a) muc do cung cap nudc sach cho dén cu; (b) mirc do cung
cép nudce sach cuia cac cong trinh cip nuac tap trung; (¢) mic do ton thit clia cac cong trinh cap nudc
tép trung; (d) mure d6 bao vé vé sinh ngudn nuéc; (e) mirc d¢ chi phi cho nude sinh hoat; va (f) Ban
do tong hop ctia nhom chi s6 ANNN lién quan dén cung cdp nude sach cho dan cu nam 2018 cia
céc tiéu vung.

3.3. Nhém chi s6 lién quan dén cdc nganh kinh té

Chi s6 ANNN lién quan dén cac nganh kinh té nim 2018 va cac chi s6 phu dugc thé hién
tai Hinh 5. 50% sd tiéu ving c6 mirc d6 st dung nudce cao, chi yéu la cac tiéu vang nam giap
bién va cach xa song Mé Cong (Hinh 5a), trong d6 nong nghiép va giao thong thiy 1 2 nganh
st dung nudc 16n nhat. Trong khi mirc dam bao ANNN cho nganh nong nghiép dat & muc
trung binh tai tit ca tiéu ving (Hinh 5b) thi mc dam bao ANNN cho nganh giao thong thuy
lai khac nhau gitta cac tiéu ving (Hinh 5¢) voi 10/22 tiéu ving c6 mic dam bao thip va rat
thap. Nguyén nhan chinh duoc xac dinh 1 do cac song, kénh tai cac tiéu ving nay bi boi lang
nhiéu, trong khi kinh phi nao vét con han ché. ANNN déi v6i nganh cong nghiép c6 muc do
dam bao t6t hon so v6i 2 nganh nong nghiép va giao thong thiy (Hinh 5d).
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Hinh 5. Ban d6 chi s6 ANNN
lién quan dén: (a) muc do khai
thac, st dung nudc cia cac nganh
kinh té, (b) nganh nong nghiép,
(c) nganh giao thong thuy, (d)
nganh cong nghiép, va (e) Ban do
téng hop ctia nhom chi s6 ANNN
lién quan dén ngudn nudc dén
niam 2018 ciia cac tiéu ving.

Chi s6 tong hgp ANNN lién quan dén cac nganh kinh té tai cac tiéu ving dugc thé hién
tai Hinh 5e cho thay da so0 céac tiéu vung c6 mirc d¢ bao ddm ANNN ¢ mirc trung binh (13
tiéu vung) va & mirc cao (8 ti€u vung), chi c6 1 tiéu ving (Nam Ca Mau) nam ¢ murc thap.

3.4. Nhém chi s6 lién quan dén céc rii ro thiét hai do thién tai

3.3.4. Nhom chi s6 lién quan dén cac riii ro thiét hai do thién tai

Két qua khao sat cho thdy thu nhap binh quin dau ngudi tai cac tiéu ving giao dong
trong khoang 1.600-2.250 USD/ngudi/ndm. V&1 mirc thu nhap nay thi kha nang ung pho
thién tai cua nguoi dan dat & murc trung binh (Hinh 6a). Nam 2018 tinh hinh xam nhap man
chi xay ra ¢ 5 tiéu ving giap bién (Hinh 6b) do hé thdng thuy loi & nhing tiéu ving nay hién
van chua duoc khép kin. Bén canh d6, 3 tiéu ving U Minh Thugng, U Minh Ha va Nam Ca
Mau lai hoan toan khong nhan dugc sy bd sung ngudn nudc tir song Tién va song Hau. Day
cing 14 nguyén nhéan chinh xay ra han han ¢ muc rat cao tai nhirng tiéu viing nay (Hinh 6¢).
DBSCL hién nay d hinh thanh h¢ théng dé bao véi tong chiéu dai khoang 13.000 km, trong
d6 ¢6 7.000 km bo bao ven cac kénh rach ndi dong dé ngin man, triéu cuong va séng bio
cho viing ven bién, va chong lii thang 8 nham bao vé ltia hé thu. Vi véy, vi nim nudc trung
binh nhu nam 2018, toan bo 22 tiéu ving khong xay ra tinh trang 1i lut (Hinh 6d).

- S—

Hinh 6. Ban d6 chi s6 ANNN
dua vao: (a) kha nang tng
pho thién tai, (b) rui ro thiét
hai do xa&m nhap man, (c) rui
ro thiét hai do han hén, (d) rai
ro thiét hai do Ii lut, va (e)
Ban db tdng hop caa nhém
chi s5 ANNN lién quan dén
rai ro thiét hai do thién tai
nam 2018 cua cac tiéu ving.
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Chi s6 tong hop ANNN lién quan dén rui ro, thiét hai do thién tai tai cac tiéu ving dugc
thé hién tai Hinh 6e cho thay chi c6 5 tiéu vung co chi s6 ANNN ¢ murc thap dén trung binh,
cac tiéu vung con lai déu nam ¢ muc cao. Tiéu ving Nam Ca Mau nam giap bién va khong
c6 hé théng thay lgi két ndi voi sdng Hau nén thudng xuyén xay ra tinh trang han han va xam
nhap man (ké ca nhimg nim muwa nhiéu). Tiéu vang Bic Bén Tre, mac du nam canh séng
Tién nhung do song nay thuong xuyén bi nhiém man trong mua kho nén ciing bi anh hudng
nang né boi hién twong xam nhap man. Pé khic phuc tinh trang nay, Nha nudc da dau tu xay
dung cac céng ngian man, tuy nhién, do khdng c6 hé thong thay loi dan nudc ngot bd sung
nén d xay ra tinh trang thiéu nuéc cho sinh hoat va san xuat.

3.5. Nhdom chi s6 ANNN lién quan dén bdo vé méi trueong va hé sinh thdi

Két qua tinh toan chi s6 ANNN lién quan dén bao vé méi truong, sinh thai ving PBSCL
duoc thé hién tai Hinh 7 cho thiy murc d6 duy tri nude cho duy tri hé sinh thai va moi truong
tai cac song, kénh, rach cia dai da s6 cac tiéu ving déu nam ¢ mirc cao va rit cao (18/24 tiéu
vung), chi co6 4 tiéu ving (U Minh Ha, Nam Ca Mau, Bac Liéu-Vinh Chau va Can Pudc—
Can Giudc) nam ¢ mirc trung binh (Hinh 7a). Hién 4 tiéu vung nay déu chua tlep can dugc
v6i nguodn nudc tir song Tién va song Hau nén chit yeu phu thudc vao nudc ngdm nude mua
trén tiéu vung. Chat lugng nudc tai hau het cac tiéu ving dat & mirc d6 trung binh (10 tiéu
ving), thap (5 tiéu vung) va rat thap (2 tleu Vung) chicé 5 tleu ving c6 chat luong nude dat
murc cao (Hinh 7b). Da s6 cac tiéu vung tlep giap voi bién va nam cach xa song Tién va song
Hau c6 chit luong nude & mirc thap va rat thp. Lién quan dén tac dong cua phat trién trén
vung thuong ngudn song Mé Cong, két qua danh gia tac dong cho thdy voi mire do phat trién
hién nay, tat ca tiéu Vung ctia DBSCL déu bi tac dong ¢ mirc trung binh (H1nh 7c)
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Hinh 7. Ban d6 chi s ANNN duya vao: (a) muc do duy tri nu6e cho moi trudng va hé sinh thai; (b)
chat luong nudc; (¢) anh huong cua phat trién thuong ngudn; (d) Ban dd tong hop ctia nhém chi so
ANNN lién quan dén bao vé méi trudng, hé sinh thai nim 2018 ciia cac tiéu ving.

Chi sb téng hop ANNN lién quan dén bao vé moi truong, sinh thai dugc thé hién tai
Hinh 7d. Da s6 cac tleu ving nam doc song Tién va song Hau c6 chi s6 ANNN ¢ mirc cao
(9 ticu vung), cac tiéu vung con lai nam ¢ murc trung binh (11) va thap (2). Nguyén nhan
chinh dan to1 viée cac tiéu viing nam ¢ muc trung binh va thap 1a do ngoai viéc chiu tac dong
nhu cic tiéu vung khéc tir sy phat trién & thuong ngudn, sy gia ting sir dung phéan hoa hoc
trong néng nghiép, su gia ting lugng chat thai cong nghiép va sinh hoat chua qua xir 1y, cac
tiéu ving nay con chiu tic dong tryc tiép cta thily triu, gay can tré sy luu thong cia dong
chay tur cac kénh rach ra bién. Bén canh d6, do nam céach xa song Tién va song Hau nén vi¢e
tiép can voi ngudn nude cua hai song nay ciing gip kho khan.

3.6. Nhom chi s6 lién quan dén quan Iy TNN va hop tdc quéc té

Chi s6 ANNN lién quan dén quan 1y tai nguyén nuée duoc thé hién ¢ Hinh 8. Trén co
so két qua dleu tra, danh gia tinh hinh thyc hi¢n QLTHTNN va QLTHLVS, va tinh hinh hop
tac qudc té vé tai nguyén nude trong luu vyc, Nhém nghién ctru xac dinh mirc dam bao
ANNN cho chi s6 ndy nam & mic trung binh (Hinh 8a va Hinh 8b) va mirc dam bao chi s6
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téng hop ANNN lién quan dén quan 1y tai nguyén nude va hop tac qudc té tai cac tiéu ving
cling dat muc trung binh (Hinh 8&c).

i, -

¥

Hinh 8. Ban d6 chi s6 ANNN duya vao: (a) két qua quan 1y tai nguyén nuéc 6 PBSCL; (b) két qua
hop tac gitta Viét Nam va cac nugce trong luu vyc; (¢) Ban do tong hop cia nhom chi s6 ANNN lién
quan dén quan 1y tai nguyén nudéc & BBSCL va hop tac quoc te trong LVSMC nam 2018 cua cac
tiéu vung.

3.7. Chi s6 ANNN téng hop cho viing PBSCL

Hinh 9 thé hién két qua tong hop cua cac Nhom chi s6 ANNN cho cac tiéu vung DBSCL.
Két qua cho thay mic du 1a mot dong bang rong 16n v6i nhiéu tai nguyen, dat dai bang phang,
mau md& va dugc phu sa b01 dap hang nam, thuy san doi dao vé6i nhidu gidng loi..., nhung
ANNN tai phan 16n cac tiéu ving (14/22 tiéu ving) dwoc danh gia chi dat & muc do trung
binh. Nguyén nhén chinh dan t6i két qua nay dugc xac dinh 1a do PBSCL luén phai di mit
v6i khong chi céc kho khan, han ché vé diéu kién tw nhién, bién doi khi hfu va phat trién
thuong nguon (yeu t6 khach quan), ma con phai d6i mat voi chinh cac van dé noi tai cua
ddng bang (yéu té chu quan).
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Hinh 9. Ban d6 chi sb tong hgp ANNN nim 2018 ciia cac tiéu viing cia PBSCL.

3.7.1. Yéu t6 khach quan

Dién tich tu nhién cua PBCSL chi chiém 5% dién tich toan luu vuc nén co téi hon 90%
tong tai nguyén nudc phy thudc vao ngudn nude dén tir nude ngoai. Dong chay ¢én PBSCL
c¢6 sy chénh 1éch rat 10n giita cac thang trong nim véi gan 80% tong luong dong chay tap
trung trong muia mua. Ngoai ra, do nam & cudi ngudn sdng Mé Cong va giap bién, PBSCL



Tap chi Khi twong Thiiy vin 2022, 744, 39-54; doi:10.36335/VNJHM.2022(744).39-54 50

dang chiu tac dong kep cua bién d6i khi hau (i lut, han han va xadm nhap mén) va cac hoat
dong phat trién caa cac quéc gia ving thuong ngudn (xay dung cac dap thuy dién, mé rong
dién tich tudi, phat trién cong nghiép va qua trinh d6 thi héa...), gdy nguy co suy thoai ngudn
nudc (ca so luong va chit luong) va méi trudng sinh thai toan ving déng bang. Tac dong cua
cac yéu to trén day dugc du bao s€ ngay cang trd nén rd nét va nghiém trong hon trong thoi
gian t6i va néu khong co giai phap khic phuc hiéu qua s& gay anh huong to1 myc ti€u phat
trién bén vitng DBBSCL va sinh ké cia hang triéu nguoi dan sinh séng trong ving.

Dé giai quyét nhimg kho khan mang tinh khach quan néu trén Chinh phu Viét Nam da
tang cuong hop quoc té trong quan 1y, phat trién va bao v¢ tai nguyén nude song Mé Cong,
bao gom viéc thiét lap quan h¢ song phuong voi tat ca cac nude trong luu vuc va tham gia
vao tat ca 15 co ché hop tac ving hién c6 (Uy hoi song Mé Cong qudc té, Hop tac Mé Cong-
Lan Thuong, Quan hé ddi tac Mé Cong-Hoa Ky, Mé Cong-Nhat, M¢é Cong-Han Qubc.. ).
Thong qua cac co ché nay, cac quoc gia da tang cuong hop tac trong chia sé thong tin, s6
liéu, ting cuong tham van va ddi thoai, hop tac trong danh gia tac dong cua cac hoat dong
phat trién va bién d6i khi hau trén luu vuc va xac dinh cac bién phap giam thiéu tac dong. ...

Tuy nhién, mac du da dat dugc cac két qua dang khich 1€ nhu vy, nhung nhiing nd luc
d6 1a chua du dé gitp PBSCL vuot qua dugc nhitng kho khian, thach thic néu trén. Thuc té
nay doi hoi Chinh pht Viét Nam phai ting cudng hop tic hon nira v6i cac qudc gia trong khu
vuc, cac ddi tac phat trién va cac nha tai tro trong quan 1y, sir dung va phat trién bén viing tai
nguyén nudc va cac tai nguyén lién quan trong luu vuc song Mé Cong.

3.7.2. Yéu t6 chu quan

Tt nhitng ndm 1980s, dé dam bao an ninh luong thuc cho ca nudc, Chinh phu da danh
rat nhidu nguon luc dau tu dé mo rong dién tich trong lua, ddng thoi tién hanh tham canh,
tang vu thong qua viéc dau tu xay dyng nhiéu cong trinh dé bao khép kin nham ngan 1 va
chéng xam nhap man. Két qua dau tu da dwa DPBSCL trd thanh noi san xuét  lwong thyc chinh,
dong gop hon 50% tong san luong lwong thuc clia ca nude va hon 90% tong san lugng gao
xuat khau ctia Viét Nam. Tuy nhién, viéc xay dung nhiing d€ bao khep kin ciing gay ra mot
s0 van dé dbi vai tai nguyén nudc vung DBSCL, do 1a: (i) Giam khoéng gian hap thu i, tir d6
lam giam lugng phu sa boi dap va giam niang xuat nong nghiép, (ii) Gy nguy co 6 nhiém
ngudn nude do han che lwu théng nude va do ngudi dan gia ting sir dung phan bon, thude
trir sdu dé tang nang xuat néng nghiép; (iii) Suy giam thuy san nudc ngot va nudc 1o. .

Pé khic phu tinh trang nay, ndm 2017, Chinh phii Viét Nam da thong qua Nghi quyet s6
120/NQ-CP ngay 17 thang 11 ndm 2017 cua Chinh phu [33] vé Phat trién bén vimng dong
bang séng Ctru Long thich tng v6i bién d6i khi hau véi cac quan diém chinh, bao gom: (i)
Ton trong quy luat tu nhién, tranh can thi€p qua mirc vao ty nhién; str dung hiéu qua, hop ly
tai nguyén thién nhién; (ii) Chu dong, tich cyc thich ing va tan dung co hoi tur bién 601 khi
héu, coi nuéc man va nude lg 1a ngudn tai nguyén cho phat trién; (iii) Thay doi tu duy vé an
ninh luong thyc, phat trién nong nghiép PBSCL dua vao ciy lta, xoay truc chién lugc sang
thily san — trai cay — lia gao phui hop vdi thi trudng, dwa trén hé thong canh tac da hinh thanh
va timg budce diéu chinh theo 10 trinh, tranh x40 tron anh huong dén doi séng ngudi dan; (iv)
Phat trién tich hop, da nganh, c6 diéu phbi lién két vung, lién két nganh. ... Tuy nhién, viéc
trién khai Nghi quyét nay doi hoi nhiéu thoi gian va nguén luc cung voi sy vao cudc cua ca
hé thong chinh tri va nguoi dan vung DPBSCL. DPéc biét, tai mot sd6 vung ven bién, do nguoi
dan d thoi quen trong lua nude tir bao doi nay nén viée chuyén doi tir mé hinh trong lta sang
nudi trong thily san doi hoi nha nude phai dau tu xay dung co so ha tang san xuat va ché bién
ddng b, trang bi cho ngudi dan kién thie va k¥ thuat, dam bao dau ra cho nguoi dan.

Vé khia canh quan 1y tai nguyén nudc, hién nay Viét Nam da xdy dung dugc cac Van
ban quy pham phap luat (Luat TNN 2012, luat Bao vé mdi truong 2020, Chién lugc qubc gia
vé TNN dén nam 2020, va cac vin ban thé ché khac) dé huéng dan thyc hién quan ly tong
hop tai nguyén nuée (QLTHTNN) va quan 1y téng hop luu vuc song (QLTHLVS); da day
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manh thyc hién QLTHTNN va QLTHLVS; da thanh 1ap Uy ban Luu vyc song Cuu Long va
bude dau di vao hoat dong c6 hiéu qua. Tuy nhién, ngué)n nhan luc va tai chinh danh cho
cong tac quan ly tai nguyén nudc van con han ché, dic biét trén luu vuc hién van chua c6
quy hoach tong hop luu virc song duoc xay dung va phé duyét nén cong tac QLTHTNN va
QLTHLVS chua dat dugc két qua nhu mong doi.

Ngoai cac Van dé néu trén, cac tiéu vung ciing dang phai doi mat voi tinh trang gia tang
sir dung nuée ngam trong mua kho cho myc dich sinh hoat va san xudt, dic biét cac tiéu ving
ven bién _gap kho khan veé ngudn nudc. Viée khai thac nude ngdm qua mirc da lam cho muc
nude ngdm & cac tleu vung ndy bj ha thip khoang 10m trong vong 30 ndm qua (téc d6 ha
thip myc nude ngam khoang 0,3-0,4 m/nam). Tai nguyén nudc tai tit ca cac tiéu vung ciing
dang d6i mat vai tinh trang bi 6 nhiém do nhiéu nguyén nhan khac nhau, bao gom viéc xa
thai tir cac khu do thi va cac khu cong nghiép, nudce thai tir viéc nubi trong thuy san, nudc
khong luu thong trong thoi gian dong cac cong ngan man...; mau thuan trong str dung nuéc
cling xuét hién tai mot s6 ving do c6 ving can nudc ngot de phuc vu muc dich tuéi laa,
nhung c6 vung lai can nudc man dé phuc vu nudi trong thity san; nhan thic cia nguoi dan
vé cac kho khin thach thirc dbi voi tai nguyén nude cua dia phuong minh chua cao, van coi
tai nudc la tai nguyén vo han, chua c6 y thire s dung nude tiét kiém, hiéu qua; con khai thac
nguon nudc ngam tran lan; x4 thai truc tlep vao nguon nudc.

4. Két luin

D3 co rat nhiéu nghién ctru lién quan dén ANNN & nhiéu cdp do va pham vi khac nhau,
nhung chua c6 mot nghién ctru ndo vé ANNN cho cac ving chau tho cta céc luu vuc séng
xuyén bién gidi dugc trién khai thyuc hién. Nghién clru néy d3 lan dau tién xay dung va phat
trlen mét bo khung chi sO chung dé danh gia ANNN cho vuing chau tho ciia mot luu vuc song
quoc te Két qua cho thay chi s an ninh nguon nude cua vung khong chi phu thude vao cac
yéu t6 ndi tai ciia dong bang lién quan dén cong tac quan ly, khai thac s dung va bao vé tai
nguyén nuoc 6 DPBSCL ma con phu thudc rét 16n vao cac yéu, t6 bén ngoai dong bang (ngudn
nudc den tir nuGe ngoai, phan bb lwong mua khong dong déu, tac dong cua cac hoat dong
phat trién & thuong ngudn, va phu thugc vao sy hop tac cua hop tac gitra cac qudc gia trong
Iwu vye...). Do nhitng yéu té khach quan nay nén mdc du dugc huong nhiéu thuan loi cua
mdt chau tho rong 16n véi tai nguyén doi dao, dat dai bang phang, mau m& va duoc phu sa
bdi ddp hang nidm, thity san phong pht véi nhiéu gidng loai..., nhung ANNN tai phan 16n
cac tiéu ving cia PBSCL dugc danh gia chi dat & muc trung binh. Khung chi sé dugc dé
Xuat trong nghién ctru nay s€ giup cac nha hoach dinh chinh sach, cac nha quan Iy va cac bén
lién quan tién hanh danh gid va cép nhat tinh hinh an ninh ngudn nudc, xac dinh cac yéu t6
anh huong dén an ninh nguén nudc va dua ra cac giai phap phu hop nham quéan 1y hiéu qua
va bén virng tai nguyén nudc cho cac vung chau thd cua cac luu vuc song xuyén bién gidi.
Do céc chi s6 an ninh nguon nuéc sé thay doi phu thugc vao thoi diém tinh toan nén Nhoém
nghién ctru kién nghi can tién hanh danh gia cac chi s6 ANNN mat cach thuong xuyén, dinh
ky (sau khoang tir 3—5 ndm).

Dong gop cua cac tac gia: Xay dung y tuong nghién cau: P.T., N.H.P,, N.D.D.; Phuong
phap nghién ctru: T.H.T.; N.B.D.; V.M.T.; Phan tich, danh gi4 két qua: T.H.T., N.D.b.,
V.M.T., N.T.Q.; Viét ban thao bai bao: T.H.T.; Chinh stra bai bao: N.H.P.

L1 cdm on: Nhom tac gid giri 101 cdm on chan thanh téi: (i) B Khoa hoc Cong ngh¢ (thong
qua Vian phong cac Chuong trinh trong diém cdp nha nude va Vu Khoa hoc Xa hoi, Nhan
van va Tu nhién) da ho tro va cép kinh phi dé thuc hién Dé tai doc lap cép nha nudc (Ma s6:
DTPL.CN-48/19, va (ii) Uy ban nhan dén, cc s&, ban, nganh lién quan cta cac tinh déng
bang séng Ciru Long da hd tro, cung cip thong tin trong qua trinh thyce hién nghién ciru.
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Loi cam doan: Tap thé tac gia cam doan bai bao nay 1 cong trinh nghién ctru ciia tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tur nhitng nghién ctru trudc day;
khong c6 su tranh chap 1oi ich trong nhoém tac gia.
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Study on water security assessment for Viet Nam Mekong Delta
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1 Viet Nam National Mekong Committee, 23 Hang Tre, Ha Noi;
thtien652004@gmail.com; dinhdat143@gmail.com; phamtuong307 @gmail.com;
vumthien@gmail.com; huyphuongmk@gmail.com; quantnn@gmail.com

Abstract: The Mekong Delta of VViet Nam has a very important position in ensuring national
food security, but the water resources in the region are currently facing many difficulties
and challenges due to climate change and the increase in water use in the basin. To date,
there are many studies related to water resources in the Mekong Delta, but no specific
research on water security has been conducted. The objective of this study is to develop a
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framework for water security assessment for Viet Nam Mekong Delta. The results show that
the water security of the Mekong Delta depends not only on the internal factors related to
the management, exploitation, utilization, and protection of water resources in the delta, but
also depends very much on external factors (impact of upstream development activities, and
water cooperation between riparian countries in the basin...). The proposed framework will
help managers assess the state of water security, identify factors affecting water security,
and determine appropriate solutions for the effective and sustainable utilization of water
resources in the Mekong Delta.

Keywords: Water security; Mekong Delta; Drought; Flood; Saltwater intrusion.



& TAP CHI | ‘
Y@ J KHi TUQNG THUY VAN M) Check for updates

Bai bado lfhoa hoc .
Mot so dac diém han thuy van ¢ khu vuc Tay Nguyén trong giai
doan 1980-2015

P56 Thanh Hing!, Vii Thanh Hiang?

! Trung tdm Du béo Khi twrong thiy vin quéc gia; dothanhhang234@gmail.com
2 Trudng Pai hoc Khoa hoc Ty nhién, Pai hoc Quodc gia Ha Noi; hangvt@vnu.edu.vn

*Tac gia lién hé: hangvt@vnu.edu.vn; Tel.: +84-903252170

Ban Bién tap nhan bai: 8/11/2022; Ngay phan bién xong: 23/12/2022; Ngay dang bai:
25/12/2022

Tém tit: Chi sé dong chay chuan hoa SSI duoc sir dung dé phan tich mot s6 dic diém han
thity van tai 8 tram ¢ khu vuc Tay Nguyén trong giai doan 1980 dén 2015. Két qua phan
tich cho thay han thity van trén khu vuc nay dién ra thudng xuyén khong chi trong mua
kho ma con xudt hién ngay cd trong mua mua véi da phén 1a cac dot han nhe. Tan suét han
nang cha yéu xay ra vao thoi ky cudi mua dong, ddu mua xuan, tham chi theo tinh toan
cho théy han néng ciing xudt hién vao thang 10. Tram thiy vin DPac Xuyén dugc ddnh gia
1a c6 tan suat han cao nhét voi nhleu dot han dai trén 12 thang va cudng do 16n. Ngugc lai
tai tram thily van An Khé, tan sudt han ca thoi doan 36 nam ¢ muc thdp va chi xdy ra han
ndng trong thap ky 1980-1989. Nghién ctru dac diém vé thoi gian va cudng do han cho
thdy han han tai Tay Nguyén dat gia tri cuong do cao nhét tai nhimg tram phia Bic vdi cac
dot han don 1¢ duéi 3 thang, sau giam dan xudng phia Nam vé cudng do nhung lai ting
dan vé nhiing dot han c6 thoi gian han trén 12 thang. Tinh toan ciing cho thiy han thuy
van kéo dai nhat voi mie do nghiém trong tai tram Cau 14 va Giang Son la 82 thang.

Tir khoa: Han thay vin; Chi s6 SSI; Tay Nguyén.

1. Giéi thi¢u

Han han 1a mot hién tugng thién tai ty nhién tam thoi, bat nguén tir sy thiéu hut luong
mua trong mot khoang thoi gian nao d6 so véi cac diéu kién trung binh dai han. Nhin
chung, han han c6 thé dugc phan chia thanh bbn loai 1a 1) Han khi tugng; 2) Han nong
nghiép; 3) Han thuy van; va 4) Han kinh té—xa hoi [1]. Han khi tuong duoc xac dinh thong
qua sy thiéu hut giang thity va khi han khi twong xut hién thi s& 13 nguyén nhan dé dan t6i
cac loai han khac. Han noéng nghi¢p thuong lién quan dén cac dic tinh khac cta han khi
tugng gdy anh huong téi ndng nghiép, chu yéu 1a su thiéu hut cua luong giang thuy, su
chénh léch giita qué trinh bdc thoat hoi nude thuc té véi bde thoat hoi nudc tiém ning, su
thiéu hut nudc trong dat, muc nude dy trit gidm [2]. Han thiy van lién quan dén su thiéu
hut nudc trong hé thong thiy vin va c6 thé xac dinh dugc khi myc nude séng giam ciing
nhu sy giam cua myc nude trong dap, ho, nude ngam & qui mo luu vue [3]. Han kinh té xa
hoi s& xuét hién khi c6 thiét hai vé kinh t&, x4 hoi va méi truong do céac loai han khac gay
ra.

Nhu dd dé cap & trén han khi tuong thuong 1a khoi ngudn cia cac loai han khac trong
do bién lwong mua 13 mot nhan té quan trong. Pbi voi han thiy van thi lwong mua 1a ngudn
cung cdp dong chay mat cling nhu 1a mot thanh phan quan trong trong can can nudc. Thiét
hai tir han han la mot van dé khong thé tranh khoi ctia nhidu qudc gia trén toan thé giéi [4].
Chinh vi vdy, rat nhidu tac gia tap trung vao nghién ctru hién twong nay trong dé viéc sir
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dung cac chi s6 han dé phan tich cac dic trung han 1a rat phd bién [5-9]. Cho dén nay, da
c6 rat nhiéu cac chi s6 han duoc xdy dung va tng dung rong rii trong nghién ciru han han
trén toan thé gidi. Cac chi sé han thuong dugc xdy dung 13 mot ham cua cac bién nhu
lwong mua, dong chay, hoidc cac bién khi twong thay vin khac trong d6 lwong mua 1a nhan
t6 quan trong quyét dinh dén sy hinh thanh han va thoi gian kéo dai han [5]. Véi ban chat
phtrc tap cua hién tuong han han cho théy khong c6 mot chi s6 han nao 1a tdi wu cho tat ca
cac khu vuc va viée lya chon chi sé han thuong phu thude nhiéu vao tinh kha dung cua
chudi s6 liéu khi hau [10].

Chi s dong chay chuan héa (SSI — The Standardized Streamflow Index) 1a mot trong
s6 céc chi s6 dugce str dung phd bién va kha hitu ich dé danh gia dic diém cta han thiy vén.
Nghién ctru cic qué trinh khan hiém nuéc & lvu vuc thuong ngudn song Nen (UNR) cho
giai doan 1951-2012 bang cach sir dung cac chi s han khi twong (SPI, PET, SPEI) va chi
sO han thity van (SSI) va cho giai doan 1898—2010 [11]. Két qua di dua ra khong chi cac
dot han han trong timg nhimg thap ky cu thé ma con dua ra danh gia mirc d6 nghiém trong
ctia han han giam tir giai doan 1898-1950 dén 1951-2010, trong khi muc d6 nghiém trong
cua lii lut ting trong cung thoi ky. Phan tich twong quan ciing cho thdy hé thong thuy vin
can c6 do tré tir mot thang trd 1én dé tmg phod voi han khi twong ¢ ving khi hau lanh gia
nay. V&i muyc tiéu nang cao hiéu biét vé nguy co han han & Anh, chudi chi s6 SP1 va SSI da
duogc str dung cho 121 luu vuc gan nhu tu nhién & Anh trong khoang thoi gian tich liy tir
1-24 thang [12]. Tir nhitng chudi thoi gian ndy, cc sy kién han han di dugc xac dinh. Mi
quan hé giira han khi tuong va han thiy van da duoc kiém tra bang cach tuong quan chéo
SSI 1 thang véi cac giai doan tich iy SPI khac nhau. Tur d6 da tim ra anh hudng cua cac
dic tinh khi hau va luu vuc dén cac dic diém va sy lan truyén han thuy van. Nhiéu cong
trinh ciing da xem xét day du dic diém cau tric han han bao gom thoi gian (tir dau dén cudi
dot han han), mirc d¢ nghiém trong (tham hut nudc tich luy) va cuong d6 (thdm hut nude
theo do tudi trong sudt thoi gian han han) [13-14]. Cac lién két vat Iy ciia cac qué trinh chu
trinh nudc cting la nguyén nhén dan dén su tang hodc giam mirc d6 nghiém trong cua han
hén. Han khi tuong co thé phat trién nhanh chong, trong khi han han thuy van bi tré lai sau
han khi tugong, cu thé 13, co mot mbi quan hé chat ché gitta han khi twong va han thay van
[15-16]. Phuong phap phan tich twong quan Pearson va Spearman di dugc st dung dé
nghién ctru sy phan hdi cua han thiy van d6i v6i han khi tuong [17-20], tir d6 tim ra su
khéac biét vé thoi gian xuét hién cua cac dot han han. Tuy nhién nhiing phuong phéap nay rat
kho str dung dé diéu tra ung pho cua han thuy van voi han khi tuong do chi tap trung vao
thot gian phan hoi va nhing diéu nghiém trong thudng bi bo qua.

Trong bdi canh bién d6i khi hau hién nay, khu vuc Tay Nguyén va 1an can c6 mirc thay
d6i nhiét do rd rét, han han xuat hién thudng xuyén hon, do d6 di c6 nhiéu nghién ctru khao
sat vé dac diém va xu thé bién ddi han néi chung nham gop phan ting thém thong tin trong
viéc dinh luong rui ro gy ra boi han han ciing nhu xay dung ké hoach quan 1y han han mot
cach hi¢u qua hon. [21] da thuc hién nghién ctru trong ba nam (2005-2008), da danh gia
dugc muc do va xay dung ban dd han han va thiéu nuéc sinh hoat & 9 tinh Nam Trung Bo
va Tay Nguyén. Trong nghién ctru nay cac chi s6 K, SPI, ty chuan luong mua (TC), thiéu
hut luong mua (D) va chi sé han thuc té (EDI) duogc st dung dé danh gia. Chi s6 SSI va SPI
da duoc st dung dé danh gia muc do thiéu nudc, han khi tuong & khu vuc déng béng song
Ciru Long [22]. Két qua nghién ctru cho thay hién twong ENSO d3 tic dong rd rét dén ché
d6 nhiét-am ¢ khu vuc nay. Phin mém SWAT di duoc tmg dung dé mé phong luu luong
dong chay, tr d6 tinh toan hé s6 han va su phan bd theo khong gian trén khu vuc nghién
ctru [23]. Két qua cho thdy luu lwong dong chay duge mod phong tot véi chi s NSE, R? dat
trén 0,7 trong giai doan hi¢u chinh va kiém dinh tai tram Giang Son, Cau 14 va Ban Dén.
Riéng tram Pirc Xuyén, két qua trong giai doan kiém dinh c6 gia tri NSE chi dat trén 0,6,
nguyén nhan c6 thé do tran 1i lich st xay ra trén song Krong N6. Budc tiép theo, dit liéu vé
bdc hoi tiém ning, mua va luu lugng dong chay duogc trich xuat tir mo hinh va la dau vao
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dé tinh chi sd han. Trén ban do6 phan vung luu vuc Srepok cho théy han dac biét nang va
vira xudt hién vao khoang thang 2, thang 3 hang ndm va thoi gian han kéo dai khoang tir 1
dén 5 thang. Trong nghién ctru [24] di phan tich dic diém va xu thé bién ddi ctia han khi
tuong tai 13 tram ¢ Ty Nguyén st dung sb liéu giai doan (1961-2017) tai 5 tram va giai
doan (1979-2017) tai 8 tram str dung chi s6 SPI1, SPI112 va PDSI. Két qua theo chi s6 SPI
cho thiy tan suat han theo thang ndm trong khoang tir 10% dén 18% va theo chi s6 PDSI la
khoang tir 15% dén 25% trong d6 tan suit han cao trong cac thang mua he, tap trung chu
yéu & cac tram khu vuc phia Bic Tay Nguyén. Mot sb tram c6 xu thé ting han nhu Dik
Néng, Ayunpa, Pleiku, Dak T6. Nhin chung, thoi gian kéo dai han trung binh trong cac
nam EINino thuong cao hon trong cic nim LaNina. S6 liéu tir mé hinh khi twong toan cau
IFS va md hinh thity vin SWAT da duoc tng dung nhim xay dung phuong 4n dy bao han
cho khu vuc, két hop cung chi s han EDI dé dua ra ban d6 canh bao han [25]. Phuong
phap va két qua nghién ctru dd gop phan hd trg cho cong tac phong chdng thién tai cho khu
vuc tinh Bak Lak va m& rong cho cac vung khac cia Viét Nam.

Cac nghién ctru trude day chu yéu tip trung nhiéu vao phan tich dic diém ctia han khi
tuong con han thity van thi chua dugc dénh gia theo cac ddc trung mot cach ddy du. Trong
nghién ctru nay, chudi sé liéu quan tric luu lugng dong chay tai 8 tram thuy van khu vuc
Tay nguyén trong giai doan 1980-2015 duogc sir dung dé tinh chi s6 dong chay chudn hoa
SSI, tir d6 xac dinh day du cac dic trung han thiy vin bao gdm tan suit & tat ca cac mirc do
han (nhe, vira va nang), thoi gian keo dai, do 16n va cuong do han. Gioi thiéu vé ngudn sb
liéu, chi s6 han thuy van SSI, cach xac dinh cac dac trung han s€ duoc trinh bay trong muc
tiép theo. Céc két qua danh gia va binh luan duoc dwa ra & muc 3 va cudi ciing 1a cac két
luan va tai liéu tham khao.

2. S6 liéu sir dung va phwong phép nghién ciru

2.1. Gioi thiéu khu vwc nghién cuu

Khu vyc Tay Nguyén trong pham vi tir 107°12 dén 108°59°37” kinh d6 Pong va tir
110° 12°00” dén 150°27'15” vi d Béc véi dién tich 54.641 km?, chiém 1/6 dién tich cia ca
nuoc, la mot trong bay vung khi hau cua Viét Nam. Tay Nguyén la vang cao nguyén co
tinh phan bac do cao r6 rét (500-1.500 m), dugc bao boc vé€ phia Dong boi nhirng day nui
va khdi nui cao (chinh 1a Trudng Son Nam). Tay Nguyén 1a mot ving cao nguyén nhiéu
nai véi do cao trung binh tir 500-800 m trén muc nudc bién. Trude ndm 1980, han han
hiém khi xay ra vao nhiing mua lién tiép & ddy, nhung dén nim 1980 di ¢ nhiing truong
hop han vira xay ra. Han nhiéu trong hau hét mua dong va dau mua xuan kéo dai tir thang
XII dén thang III, bat dau tir thang IV dén thang XI thi han xuat hién it. Trong cac thang
han, tan suét han rat cao & nhiing noi mua it dién hinh nhu Ayunpa va rat thip & nhitng noi
mua nhiéu nhu Bao Loc, Pic Nong va trén cac dia diém giap ranh véi Nam Trung Bo va co
mua mua tuong ty Nam Trung BO [26]. Pham vi khu vuc nghién ctiru dugc minh hoa trén
Hinh 1 cung mang ludi phan b cua cac tram thuy vin duoc st dung trong nghién ctru nay.

2.2. 86 liéu sir dung

Pé xem xét dic diém cia han thity van ¢ khu vuc Tay nguyén, s6 liéu Iuu lwong dong
chay trung binh thang tai 8 tram quan trac trong thoi gian 1980-2015 (36 nam) da dugc su
dung. Danh sach cac tram thuy van dugc dua ra trong Bang 1 va minh hoa trén Hinh 1.

Bang 1. Danh sach céc tram thiy van khu vyc Tay Nguyén.

TT Tinh Tram (Ki hi¢u) TT Tinh Tram (Ki hi¢u)

1 Dik Lak Giang Son (GS) 5 Kon Tum Kon Tum (KT)
Ban Dén (BD) 6 Gia Lai An Khé (AKh)
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TT Tinh Tram (Ki hi¢u) TT Tinh Tram (Ki hi¢u)
birc Xuyén (BX) 7 Lam Dong Dai Nga (BN)
4 Dik Nong Cau 14 (C14) 8 Thanh Binh (TB)

T ;

[ KoM Tum

14°00°N

130N

12°00°N

LAM pOMNG

,7// S CHU GIAI
A Tram Thiy vin
*J 2iNH THUAN )
“hoONG NAL -
pone [ R i [ ] raongiorinn

T T T
107°00°E 108°00'E 109°00°E 10°00"E

Hinh 1. Pham vi khu vyuc nghién ciru va mang luédi cac tram thuy van.

2.3. Chi 56 han SSI

Chi s6 han thiy van SSI ¢ qui mo thoi gian 1 thdng duge lya chon dé phan tich dac
trung han va dugc xéac dinh theo cong thirc sau:

§-S

Gs

SSl = (1)

Trong do S va Sla gia tri luu lugng dong chay va luu lugng dong chay trung binh
(m%/s) trong mot khoang thoi gian nhat dinh twong ung; o la gia tri 4o léch chuén cua S.
Gi4 tri d6 1éch chuan duoc tinh theo cong thuc sau:

o, = /%Z(S—é)z @

Phén cép han thiy vin theo chi s6 SSI duoc dan ra trong Bang 2.

Bang 2. Danh séach céc tram thiy van khu vuc Tay Nguyén.

STT Gia tri cia SSI Phan loai
1 SSI>0 Khong han
2 -1 <SSI<0 Han nhe
3 -1,5<SSI<-1 Han vira
4 SSlI<-1,5 Han néng
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2.4. Cach xac dinh cac dac trung han

Ly thuyét Run (Run theory) 1a mot cach tiép can dé xac dinh cac dic trung han bao
gom thoi gian kéo dai (D), d6 16n (M) va cuong do (I) [27]. Céach xac dinh cac dic trung
nay nhu sau:

2 Ds=dg+d;+d:

SSI

.\‘[g=l'.l'lu+l'l'.l|

Hinh 2. Dinh nghia dic trung han han gdm thoi gian kéo dai va do 16n.

Khoang thoi gian han han xuat hién dya trén chi sb SSI lién tuc dudi 0 duoc xac dinh
1a thoi gian han (D). Tong tich lily cua tat ca cac gia tri SSI Am trong khoang thoi gian han
(D) chinh 14 d6 16n cua dot han (M). Cuong do han (I) duoc xac dinh 14 ty s6 M/D. Minh
hoa trén Hinh 2 v6i bon su kién han han ¢ thoi gian han 1a Do, D1, do, d1 va dz. Néu thoi
gian cua mot sy kién han han chi kéo dai mot thang trong dé SSI < —1 thi thang nay dugc
coi la mot sy kién han han don 1€ (vi du: dot han c6 thoi gian Do va dd 16n Mo). Su kién han
han c6 thé kéo dai vai thang lién tiép voi SSI am (vi du: dot han ¢ thoi gian D1 va d6 16n
M1). Néu thoi gian cua mot sy kién han hén bao gém hai thoi doan, chéng han nhu do va da,
va khoang thoi gian gian doan di nam gitra do Va d2 nhé hon 6 thang trong d6 0 <SSI <1 thi
nhitng thang ndy van duoc coi 1a nhu mot su kién han han lién tuc (D2 = do + d1 + d2).
Tuong tng d6 16n khi d6 dugc xac dinh 1a M2 = mo + mz [28]. Nhu vay, c6 ba sy kién han
han dugc minh hoa trén Hinh 2 véi thoi gian han twong Gmg 1a Do, D1 va D,. Phan két qua
duoi day s€ tap trung vao phan tich cac dac trung D va M cho khu vue Tay Nguyén cling
nhu tan suat xuat hién han & cac mirc do trong giai doan nghién ctu.

3. Két qua va thao luin

3.1. Tan sudt ciia han thiyy vin

Hinh 3 biéu din tin suit xut hién (%) han thuy vin theo chi s6 SSI & ba mirc d6 han
trong cac thoi doan ngin (Hinh 3a—d) va toan giai doan tir 1980 dén 2015 (Hinh 3e). T
hinh v€ nhan théy trong toan giai doan thi tan suit han nhe chiém uu thé 1a 47,02%, sau dé
han vira 13 7,67% va han ning 1a 2,37%. Néu phén tach cac giai doan ngin hon ta thay tan

sudt han niang cao hon so véi toan thoi ky 1a trong khoang nhiing nam 1990 dén 1999 véi
gia tri 3,54%. Piéu nay phu hop v6i ghi nhén lich st vé han thuy vén ¢ Tay nguyén trong
nam 1995, 1998 c6 muia can thiéu nudc nghiém trong va keo dai.

Hinh 4 biéu dién tuong tu nhung véi muce do xuét hién han theo ting thang trong nam.
Két qua tinh toan cho thay trong toan giai doan (1980-2015) han nang xay ra chu yéu trong
khoang tir thang 1 dén thang 4 va tir thang 6 den thang 10 trong do thang co tan suit han
nang cao roi vao thang 2, 3 va 10. Han nang xut hién nhiéu hon trong giai doan (1990—
1999), trong khi tan suét han cao hon o1 vao giai doan dau (1980-1989), dac biét trong cac
thang dong xuan. Thang 12 khong xuét hién han nang ¢ tat ca cac giai doan nghién ctru.
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TAN SUAT HAN THEO SSI (1980-1989)
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TAN SUAT HAN THEO SSI (1980-2015)

1 2 3 7 8 9

80

TAN SUAT (%)
Py D
o o

8]
o

4 5 10 11w
mHannhe 47.57 4167 4410 4688 56.94 4896 4201 4792 4028 4236 4861 56.94
Hanwia 833 7.64 729 799 382 972 972 625 868 7.64 903 590
®Hanning 208 451 417 208 069 174 313 139 38 417 069 000
THANG

0

Hinh 4. Tuong ty nhu Hinh 3 nhung cho timg thang.

(@) 8 TAN SUAT HAN THEO SSI (1980-1989) (b) TAN SUAT HAN THEO SSI (1990-1999)
80
_ S
£ 60 E« 60
= =
. 4
5 a0 70
2 Z 20
Z, =
ﬂﬁ 20 = o
AK DN TB KT BB PX GS

0 4
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80 Hinh 5. Tuong tu nhu Hinh 3 nhung cho ting tram.
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= Han ning | 0.69 | 2.55 | 3.24 | 4.17 | 3.01 | 2.78 | 0.93 | 1.62
TRAM

Hinh 5 biéu dién tin suét cac mirc d6 han cho tung tram riéng 1& ¢ khu vuc Tay
Nguyén. Tir hinh v& nhan thy tan sudt xuat hién han & cic mirc do trong toan giai doan
nghién ctru khong cé su khac biét nhiéu gilra cac tram, cao nhét 1a & tram Puc Xuyén va
thap nhat 1a ¢ tram An Khé. Trong thoi gian nay han ning xuat hién véi tin sut thap nhat ¢
3 tram An Khe, Buc Xuyén, Giang Son (khong vuot qua 2%). Tuy nhién, trong ting giai
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doan ngan thi tan suat han theo cac mue d§ ¢ tung tram c6 su thay 601 dang ké. Vi dy nhu
tram An Khé chi xuét hién han nang ¢ thap ky dau tién, tong tan suat Xuat hién han khoang
60% sau d6 & 2 thap ky tiép theo gan nhu chi c6 han nhe va voi tong tin sut xuat hién han
giam chi con khoang 40% nhung sau d6 lai ting manh 1én gin 80% & nhiing ndm tiép theo
(2010-2015).

3.2. Thoi gian kéo dai, do lon, cuwong do cua han thuy van

Hinh 2 & trén dugc st dung dé xac dinh ddc diém han han vé thoi gian kéo dai, do 16n
dot han. Cac gia tri am va dwong cua chi s6 SSI duoc coi 1a sy kién xay ra han hodc khong
xay ra han. Han han duoc xac dinh khi céc gia tri cua SSI gidm dudi 0, mot sy kién han han
duogc coi 1a khoang thoi gian c6 gia tri SSI &m. Dé do luong d6 dai cua thoi gian han va
mirc d§ nghiém trong cta han han, mét gia tri ngudng phai dugc xac dinh. Thoi gian han
(D) 1a khoang thoi gian ma SSI lién tuc 4m, bat dau tir cac gia tri SSI nho hon 0 va két thuc
khi céc gia tri SSI tro nén duong. Do 16n han (M) (c6 thé hiéu 1a mic d6 nghiém trong cta
dot han) 1a gié tri SSI tich Iy trong thoi gian kéo dai han, dugc xac dinh boi:

D 3
M =>|sSl| ©
va cuong do han (1) 1a ty 1€ gitra @6 16n han vai thoi gian kéo dai cta nd:
=M (4)
D

Nhu vay, thang thoi gian ciia SSI cang dai thi sb 1an xuat hién han s& giam nhung thoi
gian han s& tang 1én. T d6 sé& thu duoc dot han han kéo dai nhat va manh nhét xay ra tai
C4c tram thily van. Bang cach tinh toan thoi gian kéo dai, mic do nghiém trong va cuong
do cua tung tram co thé mé ta cac dic diém cua cac sy kién han han, va su khac biét gitra
tram (hodc vung) nay vdi tram (hodc vung) khac.

Cac dac trung han dugc xac dinh nhu da trinh bay ¢ muc 2.4 gém thot gian kéo dai dot
han (D), d¢ l6n dot han (M), cudng do dot han (I) tai ting tram s€ dugc lan luot liét ké va
phan tich ¢ cac bang duoi day.

Bang 3. Théng ké cac dac trung han thuy van tai tram An Khé, Kon Tum giai doan 1980-2015.

An Khé Kon Tum
STT . s . D . s . D
Bit dau — Ket thuc (thang) M | Bat dau — Keét thuc (thang) M |
1 1980.01-1980.04 4 3,87 0,97 1980.01-1980.04 4 1,67 0,42
2 1981.03-1981.09 7 1,19 0,17 1980.08-1980.08 1 0,75 0,75
3 1982.03-1984.05 27 19,87 0,74 1981.09-1981.09 1 0,83 0,83
4 1984.09-1985.03 7 0,06 0,01 1982.05-1982.05 1 1,01 1,01
5 1985.05-1986.07 15 5,46 0,36 1982.08-1983.09 14 14,79 1,06
6 1986.09-1986.11 3 0,76 0,25 1983.12-1983.12 1 0,28 0,28
7 1987.04-1988.10 7 5,56 0,79 1984.05-1984.05 1 0,06 0,06
8 1987.12-1989.02 15 5,88 0,39 1984.07-1984.07 1 0,15 0,15
9 1989.09-1990.04 7 3,36 0,48 1985.05-1985.05 1 0,06 0,06
10 1990.08-1990.09 2 0,41 0,21 1985.07-1985.07 1 0,15 0,15
11 1990.12-1990.12 1 0,11 0,11 1986.01-1986.04 4 1,62 0,41
12 1991.05-1991.06 2 0,29 0,15 1986.06-1986.06 1 0,27 0,27
13 1991.11-1992.06 8 1,45 0,18 1986.11-1986.11 1 0,53 0,53
14 1992.09-1992.09 1 0,31 0,31 1987.01-1987.06 6 1,89 0,32
15 1992.11-1993.12 14 2,37 0,17 1987.11-1987.11 1 0,53 0,53
16 1994.10-1995.06 9 2,12 0,24 1988.01-1989.03 15 10,70 0,71
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An Khé Kon Tum
STT Bit dau — Két thic D M I Bit dau — Két thic D I
(thang) (thang)
17 1997.06-1998.12 19 8,05 0,42 1989.10-1990.04 12 9,53 0,79
18 2000.05-2000.07 5 0,24 0,05 1990.12-1990.12 1 0,14 0114
19 2001.06-2002.07 14 3,04 0,22 1991.05-1994.06 38 12,33 0,32
20  2002.10-2004.05 12 2,26 0,19 1994.10-1995.10 13 8,88 0,68
21 2003.10-2004.05 7 0,83 0,12 1995.12-1996.06 7 0,27 0,04
22 2004.08-2005.08 11 569 0,52 1997.06-1998.10 17 18,02 1,06
23 2006.06—200606 1 0,46 0,46 1999.09-1999.09 1 0,40 0,40
24 2006.10-2007.07 10 296 0,30 2000.09-2000.09 1 0,40 0,40
25 2008.06—-2008.06 1 0,72 0,72 2001.09-2002.06 10 4,78 0,48
26  2008.09-2008.09 1 041 041 2002.10-2003.09 12 926 0,77
27  2009.12-2010.05 7 079 011 2003.11-2004.05 7 305 044
28  2010.09-2011.05 9 321 0,36 2004.07-2005.07 13 17,20 1,32
29  2011.11-2012.06 7 2,77 040 2005.10-2005.11 2 0,86 043
30  2012.11-2013.10 12 405 0,34 2006.06-2006.06 1 0,94 0,94
31  2014.01-2014.02 2 062 031 2006.10-2007.10 13 7,28 0,56
32  2014.05-2014.09 5 2,46 0,49 2008.06-2008.10 5 2,48 0,50
33 2014.10-2015.03 6 4,51 0,75 2009.06-2009.06 1 0,26 0,26
34  2015.04-2015.06 3 1,82 0,61 2010.03-2011.04 14 11,54 0,82
35 2015.07-2015.09 3 2,81 0,94 2011.08-2011.08 1 0,35 0,35
36  2015.10-2015.12 3 315 1,05 2012.05-2013.08 16 10,27 0,64
37 2014.03-2014.06 4 127 0,32
38 2014.09-2014.12 4 2,73 0,68
39 2015.02-2015.12 11 10,42 0,95

Tir Bang 3 thay rang thoi gian han thily van tai tram An Khé nam trong khoang 1 va 27
thang, v6i cudong do twong ing dao dong tir 0.06 dén 19.87. P 16n va thoi gian kéo dai cuc
dai lan luot 14 19.87 va 27 thang. Trong khi d6, thoi gian han tai tram Kon Tum 1a tir 1 dén
38 thang va cuong do dao dong tir 0.06 dén 18.02. Cuong d6 han thuy van tai Kon Tum dat
ngudng tir 0.04 dén 1.32 1a gia tri cudng do han thuy vin cao nhét toan khu vuc Tay
Nguyén. Trong 36 nam, tai An Khé, ty 1€ dgt han kéo dai dudi 3 thang chiém 33%, tir 6 dén
dudi 12 thang chiém 36% va trén 12 thang chiém 22%. Tai Kon Tum thoi gian han dudi 3
thang chiém 44% trong khi ty 18 thoi gian han tir 6 dén 12 thang 1a 12%, trén 12 thang
chiém 27%. Nhu vay ngudng thoi gian han ngan dudi 3 thang tai tram Kon Tum chiém ty
1¢ cao nhét trong khi mirc han tir 6 dén 12 thang tai day lai chiém ty 1¢ thap nhit toan Tay
Nguyén. Co thé néi han héan tai Kon Tum dat cuong do cao nhung chu yéu l1a cac dot han
ngin dudi 3 thang.

Béang 4. Tuong ty nhu Bang 3 nhung cho tram Thanh Binh, Pai Nga.

Thanh Binh Pai Nga
STT Bit diu — Két thuac (thgng) M I Bit diu — Két thic (th;’ng) M I
1 1980.01-1980.05 5 3,85 0,77 1980.01-1980.05 5 440 0,88
2 1980.07.1980.07 1 0,52 052  1980.08.1980.08 1 0,20 0,20
3 1981.03-1982.03 13 6,28 0,48  1981.03-1981.05 3 2,78 0,93
4 1982.05-1983.09 17 13,23 0,78  1981.12-1982.05 6 457 0,76
5 1983.12-1984.06 7 1,48 0,21  1983.01-1983.05 5 519 1,04
6 1984.12-1985.02 3 0,62 021  1983.12-1984.05 6 510 0,85
7 1985.05-1985.09 5 2,68 054  1984.11-1985.05 7 521 0,74
8 1985.11-1986.07 9 728 0,81  1985.11-1986.04 6 0,49 0,08
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Thanh Binh Pai Nga
STT Bit dau — Két thac (thgng) M | Bt diu — Két thic (thgng) M I

9 1987.04-1988.08 17 7,98 0,47  1987.02-1987.06 5 513 1,03
10 1988.10-1989.02 5 566 1,13  1988.03-1989.04 14 351 0,25
11 1989.08-1991.08 25 20,01 0,80  1989.12-1990.05 6 327 0,55
12 1991.11-1992.05 7 520 0,74  1991.01-1993.11 35 27,32 0,78
13 1992.08-1993.11 16 12,51 0,78  1994.01-1994.04 4 1,05 0,26
14 1994.01-1995.08 20 10,58 0,53  1994.06-1996.03 22 15,37 0,70
15 1995.1-1996.10 12 571 048  1996.06-1997.01 8 3,72 047
16 1997.01-1997.01 1 0,05 0,05 1997.06-1998.10 17 8,77 0,52
17 1997.10-1998.10 13 6,01 046  1999.07-1999.10 4 1,60 0,40
18 1999.10-1999.10 1 0,71 0,71  2000.06-2000.09 4 1,65 0,41
19 2000.09-2000.09 1 0,59 059  2001.05-2003.09 29 18,83 0,65
20 2001.05-2002.07 15 12,08 0,81  2004.07-2006.09 27 20,53 0,76
21 2002.09-2003.09 13 564 043  2006.11-2007.02 4 2,67 0,67
22 2004.05-2004.05 1 044 0,44  2007.04-2007.07 4 1,21 0,30
23 2004.08-2006.07 24 18,25 0,76  2007.12-1007.12 1 0,08 0,08
24 2006.11-2007.04 6 291 049  2008.06-2008.12 7 477 0,68
25 2008.04-2008.12 9 325 0,36  2009.06-2010.10 17 591 0,35
26 2009.06-2009.12 7 0,85 0,12  2011.04-2011.12 9 384 043
27 2010.04-2010.09 6 2,82 0,47 2012.06-2013.01 8 432 054
28 2011.04-2011.12 9 2,16 024  2013.08-2014.03 8 1,08 0,14
29 2012.06-2013.02 9 243 027 2014.11-2015.12 14 462 0,33
30 2013.08-2013.10 3 0,28 0,09

31 2014.03-2014.03 1 0,25 0,25

32 2014.11-2014.11 1 0,13 0,13

33 2015.03-2015.12 10 2,48 0,25

Két qua trong Bang 4 thiy rang thoi gian han thily van ¢ tram Thanh Binh trong

khoang 1 va 25 thang, v&i d6 16n twong tng tir 0.05 dén 20.01. Do 16n va thoi gian han cuc
dai 1an luot 13 20.01 va 25 thang. Tai tram Dai Nga, thoi gian han tur 1 dén 35 thang va do
16n dao dong tir 0.08 dén 27.52. Xét vé ty 1€ han dudi 3 thang tai tram Pai Nga chiém
9.7%, thap nhat theo ngudng nay trén toan Tay Nguyén, trong khi cac ngudng khac tai tram
nay va tram Thanh Binh trong khoang tir 26% dén 31% 1a cac gid tri & muc trung binh. Két
qua nay cho thay tinh Lam Pong tuy han xay ra lién tyc trong nim nhung khong qua khac

nghiét.
Bang 5. Tuong ty nhu Bang 3 nhung cho tram Ban Pén, Cau 14.
Bén Pén Ciu 14
ST Bit diu — Két thiic (thgng) | Bard oK ( thgng) |
1 1980.01-1981.07 19.00 5,62 0,30  1980.01-1981.09 21.00 3,93 0,19
2 1981.09-1981.09 1.00 0,88 0,88  1982.05-1989.02 82.00 37,06 045
3 1982.05-1987.06 62.00 35,03 0,57  1989.10-1990.05 8.00 5,48 0,69
4 1987.08-1990.05 34.00 16,81 0,49  1990.10-1993.09 36.00 3497 097
5 1991.01-1992.05 17.00 13,38 0,79  1993.11-1993.11 1.00 0,49 0,49
6 1992.12-1993.09 10.00 5,26 0,53 1994.06-1996-04 23.00 10,75 0,47
7 1993.11-1993.11 1.00 0,44 0,44  1997.03-1997.06 4.00 0,49 0,12
8 1994.05-1994.05 1.00 0,03 0,03  1997.10-1998.11 13.00 10,86 0,84
9 1994.08-1996.04 21.00 12,22 0,58  2001.05-2001.07 3.00 -0,21  -0,07
10 1997.06-1997.06 1.00 0,47 0,47  2001.10-2002.08 10.00 6,66 0,67
11 1997.10-1998.11 13.00 13,89 1,07  2002.10-2005.08 35.00 27,44 0,78
12 1999.09-1999.10 2.00 0,48 0,24  2005.10-2005.11 2.00 1,03 0,52
13 2000.09-2000.10 2.00 0,48 0,24  2006.03-2007.04 14.00 5,55 0,40




Tap chi Khi twong Thiiy vin 2022, 744, 55-68; doi:10.36335/VNJHM.2022(744).55-68 65

Bin Pon Ciu 14
STT 2, aA x , D Bit dau — Két D
Bat dau — Ket thuc (thang) M | thiic (thang) M |

14 2001.06-2001.07 2.00 0,41 0,21  2008.04-2008.04 4.00 0,07 0,02
15 2001.10-2002.07 10.00 5,30 0,53  2008.07-2008.10 4.00 0,44 0,11
16 2002.10-2005.08 35.00 23,53 0,67  2009.03-2009.03 1.00 0,59 0,59
17 2005.10-2005.12 2.00 1,49 0,75  2009.12-2010.10 11.00 4,51 0,41
18 2006.05-2007.06 14.00 4,53 0,32  2011.05-2011.05 1.00 0,12 0,12
19 2007.12-2008.10 11.00 2,24 0,20  2011.09-2011.09 1.00 0,08 0,08
20 2009.12-2010.01 2.00 0,68 0,34  2011.12-2011.12 1.00 0,05 0,05
21 2010.05-2010.10 6.00 3,80 0,63  2012.06-2014.01 20.00 5,43 0,27
22 2011.01-2011.01 1.00 0,12 0,12  2014.10-2014.11 2.00 0,14 0,07
23 2011.08-2011.09 2.00 0,66 0,33  2015.06-2015.12 7.00 5,87 0,84
24 2011.12-2011.12 1.00 0,13 0,13

25 2012.06-2013.02 9.00 4,34 0,48

26 2013.08-2014.06 11.00 2,49 0,23

27 2014.09-2015.12 16.00 14,19 0,89

Tuong tu, phan tich Bang 5, thoi gian han tai tram Ban Pén dao dong tir 1 dén 62
thang véi do 16n tir 0,03 dén 35,03. Han thuy van khéc nghiét nhét kéo dai tai tram Cau 14
1a tir thang 5 ndm 1982 dén thang 2 nam 1989, han han kéo dai 82 thang va do 16n 37,06.
Ty 18 han kéo dai trén 12 thang tai tram Ban Don va Cau 14 1an luot 12 31% va 32% la mot
ty 1¢ han khé cao, trong khi ty I¢ han dudi 3 thang tai hai tram nay lan luot 13 41% va 32%
cho théy tai day han dién bién phuec tap, dan xen la cac dot han ngén dudi 3 thang va cac
dot han rat dai trén 12 thang.

Béang 6. Tuong ty Bang 3 nhung cho tram Puc Xuyén, Giang Son.

Pirc Xuyén Giang Son
STT ., . D Biit dau — Két D
Bat dau — Két thiic , M | i , M I
(théang) thac (théang)
1 1980.03-1980.08 6.00 1,29 0,22 1980.01-1981.09 21.00 490 0,23
2 1980.12-1981.09 10.00 3,15 0,32 1982.05-1989.02 82.00 39,07 0,48
3 1982.03-1982.08 6.00 224 0,37  1989.10-1990.05 8.00 449 0,56
4 1982.10-1984.05 20.00 11,88 0,59 1990.12-1993.09 34.00 29,52 0,87
5 1984.11-1989.04 54.00 20,91 0,39 1993.11-1993.11 1.00 0,51 051
6 1989.10-1990.05 8.00 489 0,61 1994.08-1996.04 21.00 10,48 0,50
7 1990.10-1990.10 1.00 0,22 0,22 1996.08-1996.10 3.00 045 0,15
8 1991.03-1993.09 31.00 10,82 0,35 1997.06-1998.10 17.00 10,16 0,60
9 1994.03-1996.04 26.00 13,32 0,51  1999.09-1999.09 1.00 0,27 0,27
10 1997.06-1997.06 1.00 0,52 0,52 2000.08-2000.08 1.00 0,01 0,01
11 1997.10-1998.10 13.00 8,80 0,68 2001.07-2005.08 50.00 3501 0,70
12 1999.10-1999.10 1.00 0,02 0,02 2005.10-2005.11 2.00 059 0,30
13 2000.08-2000.08 1.00 0,13 0,13  2006.06-2007.07 14.00 526 0,38
14 2001.10-2002.07 10.00 3,10 0,31 2007.12-2007.12 1.00 0,03 0,03
15 2002.10-2005.11 38.00 2452 0,65 2009.06-2009.06 1.00 0,16 0,16
16 2006.03-2007.06 16.00 4,79 0,30 2009.12-2010.10 11.00 502 046
17 2008.06-2009.08 15.00 701 047 2011.11-2011.12 2.00 0,46 0,23
18 2009.11-2010.02 4.00 3,65 091 2012.06-2013.04 11.00 450 041

[ERN
©

2010.05-2011.02 10.00 9,09 091 2013.11-2014.05 7.00 3,24 0,46
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Pirc Xuyén Giang Son
STT ., . D Bit diu — Két D
Bat dau — Keét thuc , M | , , M I
(théang) thuc (théang)

20 2011.05-2012.01 9.00 365 041 2014.10-2015.12 15.00 8,68 0,58
21 2012.06-2013.12 19.00 10,23 0,54
22 2014.05-2015.01 9.00 594 0,66
23 2015.06.-2015.12 7.00 6,95 0,99

Han thily vin nghiém trong nhét xay ra tai tram Giang Son 1a tir thang 5 nam 1982 dén
thang 2 ndm 1989, han han kéo dai 82 thang va d6 16n 39,07 kha twong dong véi tram Cau
14. Ty 1& han kéo dai trén 12 thang & ca hai tram Giang Son va Puc Xuyén déu ¢ ngudng
cao nhat trung khu vuc dat 36%, cho théy han thiy van ¢ day dién ra khéc liét va dai han.

Tt nhitng phan tich ¢ trén c¢6 thé thdy ¢ khu vuc Lam Pdng c6 sy khac biét giita cac
dac trung han tai cac tram do chiu anh hudng boi luu vuc, trang thai song ciing nhu cac
hoat ddng cua con nguoi.

4. Két luén

Tir nhing két qua phan tich & trén rit ra mot so nhan xét nhu sau:

Han han tai Tay Nguyén xay ra quanh nam trong ca mua kho va mua mua. Tuy nhién
tan suat cao ctia han han xay ra chii yéu vao mua kho. Mic han nhe chiém wu thé trén toan
thoi doan nghién ctru cua cd khu vyc, han nang xdy ra chu yéu vao thang 2, 3 va thang 10.

Két qua ve thoi gian, mirc do nghiém trong va cudng do cho thdy han han tang dan tir
phia Bic xuong Nam vé d¢ 16n nhung giam vé ty 1€ cac dot han keo dai trén 12 thang. Han
han kéo dai nhat voi mirc do nghiém trong nhét tai tram Cau 14 va Giang Son la 82 thang.
Két qua tinh toan tai tram Dirc Xuyén cho thiy tai ddy tin suat han cao véi thoi gian kéo
dai va cuong do 16n.

Ty 1¢€ murc d6 han véi thoi gian keo dai dudi 3 thang tai tai Kon Tum (phia Bac) chiém
vu thé cao phan anh tinh chat han thily vin tai khu vuc niy gém nhiéu dot han ngan, don 1¢
khac véi tinh chat ciia cac dot han phia Nam Tay Nguyén la keéo dai trong nhiéu nam.

Tuy vay, nghién ciru nay van con han ché vi cac diém tram c6 _phan b6 khéng gian
chwa dong déu nén kho khin trong viéc dénh gia tinh trang han chi tiét theo khéng gian do
vy can nghién ctru bd sung cac ngudn sd liéu trén ludi phan giai cao dé cung cip thong tin
xay dung h¢ thong giam st, canh bao sém han han mot cach day du hon. Giai doan tir ndm
2015 dén nay, hang loat ho chira thuy dién da dugc xay dung tai Tay Nguyén dan dén anh
huong t6i luu lugng nude tai cac tram do Vi vay can ¢ nhiing theo ddi, quan tric dé danh
gia lai cac dic trung han thuy van tai Tay Nguyén trong giai doan sau 2015 cling nhu st
dung céc két qua du tinh theo kich ban bién doi khi hau dé c6 nhing duy tinh twong g vé
bién ddi ctia han han trong tuong lai.

Pong gop cia tac gia: Xay dung ¥ tuong nghién ciru: V.T.H.; Xir 1y s6 liéu: D.T.H.; Viét
ban thao bai bao: V.T.H.; D.T.H.; Chinh stra bai bao: V.T.H.; B.T.H.

Léi cam on: Bai bao hoan thanh nho vao két qua luan van thac si: “DPac diém va moi quan
hé gitra han han khi tugng va han thuy van ¢ khu vuc Tay Nguyén™.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1 cong trinh nghién ctru ciia tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 sy tranh chap lgi ich trong nhom tac gia.
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Some characteristics of hydrological drought in Central
Highland of Vietnam during the period of (1980-2015)

Do Thanh Hang?, Vu Thanh Hang?*
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Abstract: The Standardized Streamflow Index—SSl is used to analyse some characteristics
of hydrological drought at 8 stations in Central Highland of Vietnam during the period of
(1980-2015). The results show that hydrological droughts occur not only in dry season but
also in wet season in which mild droughts are more often. The frequencies of severe
droughts are usually found in the end of winter and in the beginning of spring, some cases
can appear in October. The maximum drought frequency is observed at Duc Xuyen station
in which there are a lot of strong intensity and 12—month duration droughts. In contrast,
the drought frequency during this period is low and severe droughts only observe in
(1980-1989) period at An Khe station. The results of drought duration and intensity in
Central Highland show that the higher intensity droughts with around 3—month duration
are in the north part of this area while the lower intensity droughts with over 12—month
duration are in the south part. The results also show that the maximum drought duration
and magnitude observe at Caul4 and Giang Son station.

Keywords: Hydrological drought; SSI; Central Highland of Vietnam.



& TAP CHI _
‘@ J KHi TUQNG THUY VAN W) Check for updates

Bai bao khoa hoc

Nghién ctru ché tao thir nghiém thiét bj xir Iy nguon nwéc thuy cuc
nhiém mén hiéu suit cao cho cic hd gia dinh & viing dong bing
song Curu Long

Huynh Quyén’, Huynh Anh Hoang?", Pd Minh Dwong®

L2 Truong Pai hoc Tai nguyén va Méi trudng thanh phéd HCM; hquyen@hcmunre.edu.vn;
hahoang@hcmunre.edu.vn

3 Trung Tam Quan Trac — K§ thuat Tai Nguyén & Moi Trudng tinh Binh Duong;

dminhduong@gmail.com

*Tac gia lién h¢: hahoang@hcmunre.edu.vn; Tel: +84-934978151

Ban Bién tdp nhan bai: 8/9/2022; Ngay phan bién xong: 12/11/2022; Ngay dang bai:
25/12/2022

Tém tit: Trong nhitng nim qua, ngudn nude thuy cuc ciia mot sd dja phuog tai PBSCL da
bi nhi®m min 1én dén 4%. da anh huodng truc tiép dén sinh hoat cua nguoi dan, nhét 1a trong
nhing thang mua kho. Nghién ciru ndy da ché tao thir nghiém thiét bi xtr Iy nudc hiéu suat
cao c6 kha nang khtr man dat quy chuéan QCVN 01-1:2018/BYT & néng d6 man dau vao <
6%o va c6 thé udng truc tiép. Ti 18 san xuat nude sach 1a 53,7+80,6% d6i véi mau nudc may
o ap suat 1am viéc 8-9 bar. Nudc nhiém man 5%, ti 1& san suat nudc sach dat 18,7+29,1%.
Kha ning thu hdi nudce xa co thé dat dén 93,3% & ap suét 8 bar d6i voi mau nudc may.

Tir khéa: Thiét bi RO; Tham thiu nguogc; Nudc man; Nude lg; Nude sinh hoat.

1. Giéi thiéu

Nudc nhiém min (hay con duoc goi 1a nudce 1¢) 1a loai nude ¢6 dd min cao hon do min
cua nudc ngot, nhung khoéng cao bang nudc man. N6 c6 thé 1a két qua cua sy pha tron gitra
nude bién V01 nude ngot, chang han nhu tai cac khu vuc cura song hodc no6 c6 thé xut hién
trong cac tang ngam nudc lg hoa thach [1]. Mot sb hoat dong nhat dinh cta con nguoi cling
c6 thé tao ra nude nhiém min, cy thé 13 trong mot s6 du an ky thuat xay dung dé diéu ven
bién, thuy dién hay viéc lam ngap cac ving dat 1y ven bién dé tao ra cac ao hd nuéc lo dé
nudi tdém va ciing c6 thé do tac dong cua bién ddi khi hau.

Do dan dién cia nude 1a thude do ndng d6 cua cac ion cd kha nang mang dién [2]. PO
dan dién duoc sir dung dé wéc tinh TDS va do min ciia nude. Phan loai d6 dan, TDS va do
man cua nudc ngot, nudc lg, nudc bién va nude mudi duge trinh bay trong bang 1 [3-6].

Bang 1. Do dan, TDS va do man ctia nude ngot, nude lg, nudce bién va nudc mubi.

DPic tinh Hoéa ly

P§ min cia

nwréc Do din dién TDS P min
(uS/cm) (mg/L) (%o)
Nudc ngot 150-500 <1000 <05
Nude lg 1000-80.000 1000-5000 0,5-17
Nudce bién 55.000 30.000-40.000 35-40
Nude mudi > 55.000 >100.000 >50

Tong chat ran hoa tan (TDS) bao gdm cac chat vo co nhu khoang, mubi, kim loai cling
nhu cac hgp chat hitu co hoa tan ¢6 trong nuée [7].
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Trong nhimng nim gan déy, dic biét 1a nim 2015 va 2016, tinh hinh thiét hai do xam
nhdp min gy ra ngdy cang trd nén nghiém trong & cac viing ven bién, nhét 1a & Pong bang
séng Ctru Long (PBSCL). Do vi tri dia Iy, PBSCL chiu anh huéng cta thiy triéu tir bién
DPéng va bién Tay. Trong mua can, khi luu luong nuée & thuong luu d6 vé giam, thiy triéu
anh huong manh 1én thuong luu va hé théng kénh rach noi déng, dan theo nudc min xam
nhap sdu ca trén séng va ndi dong. Theo théng ké nam 2015, ¢ trén 50% dién tich PBSCL
(39.330 km?) bi nhiém man, gém dia phén céac tinh: Long An, Tién Giang, Bén Tre, Tra Vinh,
Séc Trang, Bac Liéu, Ca Mau va Kién Giang [8].

Mua khé nim 2019-2020, han min bit dau xuat hién tir gitta thang 12/2019, sém hon
gan 1 thang so voi mua kho ctia nim 2015-2016 va sém hon 3 thang so voi trung binh cac
niam. Cuy thé, trén séng Vam C6 nudc co do man 4%o xam nhép sau vao dat lién khoang
100km; trén song Hau, song C6 Chién vao sau gan 70km; trén cac song Cura Tiéu, Cra Pai,
Cai Lén vao sau gan 60 km. Pham vi xdm nhap min trén cac song nay da vao sau hon cung
ky ndm 2016 khoang 3—11 km. Néu nhu dot han man nam 2015-2016 duge xem 1a dot man
ky luc, 100 nam méi 1ap lai thi dot han man nam 2019-2020 da pha vé moi ky luc duoc Xac
lap [8].

Hé théng xir Iy nude thily cuc cua cac dja phuwong thudng 1y ngudn nude tryc tiép tir
cac con song, sau d6 xtr Iy bang cac quy trinh xir 1y thong thuong (keo ty, dong tu, ling, loc
cat) nhung cac phuong phap nay duong nhu khéng hiéu qua trong viéc khir man nudc lg.
Trong vo sd cac phuong phap xir Iy hién co, cong nghé mang loc dd thu hut dwoc sy quan
tam dang ké nhu mét phuong phap xir Iy nude hi€u qua do kha nang loc tuyét voi cia ching
d6i v6i cac ion mudi, mang lai chat lugng nude cao hon [9].

Trong céc cong nghé nay, mang duoc sir dung 1am rao chin ngin cach giira cac pha khac
nhau, van chuyén c6 chon loc céc chit theo nhiing con duong khac nhau bao gdm quaé trinh
d6i Iuu, khuéch tan phan ti, dién tur truong, nong do, ap sut, nhiét do. Mang loc ¢6 thé tach
nude thanh 2 dong khac nhau gom dong thim (phan chét long di qua qua mang) va dong co
déc (dong chura cac phan tir mudi bi mac ket trong mang). B day mang c6 thé thay doi trong
pham vi 16n tir 100 pm dén vai mm. Dua trén kich thudce 18, 4p suat van hanh va pham vi ing
dung, cac loai mang thuong mai co san dugc phan loai 1a vi loc, siéu loc, loc nano va tham
thiu nguoc (RO) [10]. Trong d6 RO ¢6 the xtr Iy hau hét nuéc cip va hiéu qua loc cua no
phu thudc truc tiép vao d6 man cia ngudn nude. Trong truong hop nudc lg, hi¢u suat nuge
c6 thé dat t6i 70% nhd mang RO. Tai thoi diém nay, co nhiéu loai RO khac nhau va RO dang
cudn thuong duge su dung trong cac timg dung thyuc té nho cu hinh nho gon, cuong do ap
suat cao, 6 nhiém thap, giam ap suat trong kénh tham thiu va phén cyc nong do toi thiéu [1 1].
Thong thudng, mot hodc nhiéu 13i RO duoc lap rap trong cot diéu ap, sau d6 duoc két ndi
thdng qua ong thu trung tam.

Duya trén cac vin dé da néu ¢ trén, chung toi gi6i thiéu hé théng hiéu suét cao de khu
min nude lg  DBSCL, sir dung mang RO dang cudn. Sau qué trinh xt 1y, hiéu sudt nude
uéng dat duoc 1én to1 53,7 + 80,6% trong dai ap suét van hanh 8-9 bar. DAu ra dat tiéu chuin
QCVN 01-1:2018/BYT cua Viét Nam, hiéu suat thu hoi nudc dat 93,3% & ap suat van hanh
8 bar.

2. Phuwong phap nghién ciru va thue nghiém
2.1. Nguyén liéu va dung cu

- Nguf)n nuéc thuy cuc tai ho gia dinh; thiung nhwra 120 lit; mudi an dang hat (Thai Lan);
thép tam trang k&m 1,2 mm, thép vuong trang k&m 25x25 mm; day han va son phu trang tri.
- May han Mig, may khoan cam tay, may cit va dung cu co khi.

2.2. Chudn bi méu nuée c6 do man khac nhau

- MAu 1%o: Can 100 g mudi hat hoa tan trong 100 lit nuéc thuy cuc, sau d6 dung may do
do man dé do do man mau va tinh chinh thém muoi hoac nudc dua mau vé do man 1%o.
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- MAau 3%o, 5%o, 7%o va 9%o: thao tac trong ty mau 1%. va thay lwong mudi bang 300 g,
500 g, 700 g va 900 g, tuong tng.

2.3. Phurong phdp khdo sdt dé man va dp sudt dén hiéu sudt xir 1y

- Khao sat do man 1%o & cac ap suit 2, 4, 6, 8, 10 bar. Ghi lai cac gia tri 46 dan dién EC
(sau d6 qui d6i sang d6 min) cia dong nudc sach.

- Tuong tu, 3%o, 5%o0, 7%0 va 9%o: & cac ap suit 2, 4, 6, 8, 10 bar. Ghi lai cac gia tri do
dan dién EC cua dong nudc sac.

Xéc dinh muc do hiéu qua cia mang RO trong viée loai bo chat gdy 6 nhiém bang cach
st dung cong thirc sau:

- Phéan trim ham lugng mudi trong nudc xa, Cx (%):

EC ctia nwéc cip - EC clia nwéc sach

Cx (%) = o ()]
clia nwdc cip
Mirc d6 loai bo mudi cang cao, hé théng hoat dong céng tdt. Khi mtrc d6 loai bé mudi
thép thi cac mang loc can duoc lam sach hoic thay thé.
Phan trim ham lugng mudi thim thau qua mang loc Cs (%):

Cs (%) =(1-Cy) )

Pay chinh 13 luong mubi di qua mang tham thidu RO dugc biéu thi bang phan trim. Ti

1¢ phan tram nay ti 1& nghich voi phan trim mudi & dong xa. Luong mudi tham thiu cang

thap, hé thong cang hoat dong tot. Khi luong mudi di qua cao thi c6 thé mang loc can dugc
lam sach hoac thay thé.

2.4. Phwong phdp khao sat dé6 man va dp sudt dén ty 1é san xudt nuwée sach

Twr qua trinh khdo sat & muc 2.3, vira tién hanh ghi lai cac gié tri EC, vura ghi cac gid tri
lru lwong dong nude sach va nude xa bang luu luong ké (flow meter).

Ty 1€ san xuét nudce sach (hi¢u suit nude sach) 1a luu lugng nude sach sau khi tham thau
qua mang RO so véi luu lugng nude dau vao. Luong nude sach cang cao nghia 13 hé thong
dang x4 ra it nudc x4 hon. Ti 1€ san xuét nudce sach duge biéu thi bflng ph?m tram.

Luu lwgng dong nuwéc sach (L
NS(%) - Luu lu'o'ngg d(‘)ngg nuwéc cip ((L//;)) 100 (3)

Heé s6 ¢o dic: La hé s6 ndng do chét tan trong dong xa thai c6 lién quan dén sy phuc hoi
cua h¢ thong RO va la mét phuong trinh quan trong dé thiét ké hé théng RO. Néu cang san
xudt ra nhiéu nudc sach (% san xut nude sach cang cao) thi thu dugc cang nhiéu mudi dam
ddc va chat gay 6 nhiém trong dong nudc xa. Piéu nay c6 thé dan dén kha ning dong cin
trén bé mat mang RO khi hé s6 ¢6 didc qua cao so véi thiét ké hé thong va thanh phan nude
cap.

Heé s6 nong do chat tan (c6 didc) trong dong xa fX:

1

fx = I-Ns) (4)

2.5. Phuong phap RO theo giai doan, bdc

Phuong phap cong nghé RO mot giai doan, hai giai doan, mot béc va hai bac [12-17]
duoc mo ta theo cac so do hinh 1, hinh 2, hinh 3 va hinh 4.

Mang RO

Nuwéc cz"ip — E » Nwdcsach

v

Nuwde xa

Hinh 1. Hé théng RO mot giai doan.
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Mang RO r—> Nuoc sach

- B
Mang RO ’ :

Nudc xa

Hinh 2. Hé thong RO hai giai doan.

Mang RO

Nuéc cap —> » Nuwdcsach

v

Nuwéc xa

Hinh 3. Hé théng RO mét béc.

\lng T ,\ling rRo ———» Nudc sach
Tuan hoan nudc xa
Nudc xa

Hinh 4. Hé thng RO hai béc.

Trong hé thdng RO mdt giai doan (Hinh 1), nuéc cip vao dau cot RO va thoat ra khoi
RO duéi dang nudc sach va nude xa bo; hé thong hai giai doan (Hinh 2), nude xa tir giai
doan dau tién (RO thi nhat) trg thanh nudc cdp cho giai doan thir hai (RO thir hai). Nude
sach thu dugc tur giai doan dau tién duoc két hop v&i nudce sach tir giai doan thir hai. RO mot
bac (Hinh 3) tuong tu nhu hé théng RO mét giai doan; RO hai bac (Hinh 4), nude sach tir
bac dau tién (RO tha nhat) tré thanh nudce cip dén bac thir hai (RO thir hai) dé tao ra chét
lwong nudce sach cao hon. Didu nay ¢ thé hiéu rang, khi mong muén chét lugng nude sach
t6t hon ta dung so dd cong nghé bd tri cac cot loc RO theo thuﬁt ngir “bac”, con khi mong
muon tang kha ndng tai st dung nudc xa ta dung thuat nglr “giai doan”. Trudng hop mong
mudn ca hai, chiing ta str dung két hop vira bac vira giai doan.

3. Két qua va thio luin

3.1. Xdy dung so do céng nghé xir Iy nwéc cap nhiém mdn

Tir s6 liéu tong quan, ngudn nude cap cla cic nha may nude sau xir Iy cép cho sinh hoat
trong nhitng nim gan dy c6 d6 man dao dong khoang 4%, kéo dai trong mua kho va dic
thu sinh ké nguoi dan, nhom nghién ctru lya chon cong nghé mot giai doan (mot bac) cod tuan
hoan nudc xa (Hinh 5).

Thuyét minh so do cong nghé:

Nguén nudc nhiém min tai bon chira & ho gia dinh s& dugc dau ndi qua ngd vao cua
thiét bj. Ngudn nudc dugc xir 1y so b tai bd loc bao vé 3 cap, loai 20inch, bao gom cot loc
1: PP 5 micron, cot loc 2: PP 1 micron nham loai bo rong réu, cin lo limg va ri sét, sau do
qua cot 3 1a than hoat tinh nham loai bo clo du. Sau khi ra khoi bg loc bao v¢, ngudn nudc
duogc bom ap luc chuyen dén c6t RO & ap suét 1am viéc duogc tuy chinh theo d§ man cua
ngudn nude.
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CHU THICH:

1. Bd loc bao vé 3 cdp
2. Bo'm ap lwc

3. Cot loc RO

4. Sensor EC

5. Bang digu khién

- V1: van &p thap

- W2: van rira loc
-V3:van xa

- Vé: van tuin hoan

M

Nwére cap

Control Panel

y . Nudc
V3 \';2 g sach

V4

o Nudrc
M tulin hoan xa

Hinh 5. So do cong nghé thiét bi xir Iy nuwdc nhidm man.

Bom s& tao ra dong nudc ap luc cao dé thing tro luc qua 161 loc va qua mang tham thau
RO. Dong nuéc sau khi di qua mang RO 14 nudc tinh khiét/nudce sach duoc kiém soat bang
lru luong ké va cam bién EC, dong con lai ¢ trén bé mit mang (khong tham thau) s& duoc
dua ra theo dudng nudce xa.

Nude sach s& dugce chira trong binh tich ap dé dua dén khau su dung. Phan nudc xa s&
duogc thai truc tiép ra ngoai, mot phan héi luu vé& bom ap luc dé tlep tuc xu ly.

Thiét bj duoc thlet ké tu dong hoat dong, trong truong hop ngudn nude dau vao yéu hoic
khong co, van ap suat thip V1 s& ngit tin hiéu diéu khién, toan bo thiét bi s& dung hoat dong
Twong tu, khi ap sudt 1am viéc qua cao (trd luc tang do 15i loc RO déong can ban), van ap cao
cua bom s& ty dong dung bom.

Dé ting hidu qua xir Iy va van hanh on dinh, thiét bi ciing duoc thiét ké co ché do suc
rira 16i RO tu dong sau mot thoi gian hoat dong hodc khi may bat dau hoat dong.

3.2 Két qud tinh toan mot 56 thiét bi chinh

3.2.1. Tinh toan bé mat thAm thau RO

- X4c dinh tach cht tan va lugng nude tham thau:

Gia thiét: chon nong d6 mol natri clorua dau vao 1a 0,1 mol/kg (~6%o) va ap suat hoat
dong 1a 4,134 x 10° Pa (twong mg 41,34 atm, 1 gi4 tri trén dong ho do). P9 day ciia mang
loclal=10"m.

Vi tham thau ngugc clia natri clorua trong nuée & 25°C [18]:

CgmDpm = 2,7 X 1078 kg/ms
DamKa = 4,2 x 107 m?/s

St dung cac gia tri sd:

RT =2,479 x 103 J/mol & 25°C
cer = 10% kg/m® va ve = 18,02 x 10 ® m*/mol

Ap suét thim thau ciia ngudn nude cip qua mang c6 thé dugce ude tinh bang:

IT=R(T +273)), M; (5)
hodc IT= 7720 (T + 273) Y. M; (6)

Trong d6 T 1a nhiét d6 (°C); =M la téng s6 mol hodc s6 mol clia cac ion va cac hop chat
khong ion (mol/kg hoac mol/L).

Ap suat tham thau c6 thé xac dinh nhu sau:

I1=7720 x (25 + 273) x 0,2 = 0,460 x 10° Pa

Vi IT = 0 dbi véi nudce tinh khiét, trudce tién, ching ta c6 thé gia sir nude tinh khiét ¢ vé
phia mit thAm thdu nudc sach (permeate side), khi do: AIT = (0 — 0,460x10°) = —0,460x10°
Pa.
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Kha ning loai bo chit tan, R (hiéu sudt) [19]:
R = [1 __ DamKaRTcpp
cBmDpmvp(Ap—Al)
_ (4.2x10714)(2.479%x103)(103) T
B [ (2.7%1078)(18.02x10~6)[(~4.134x106)—(~ 0460><106)]] =0,945
Khi d6, nong d6 mol natri clorua trong dong nude sau thim thau (nudc sach) sé 1a:
0,1 x (1 —0,945) = 0,0055 mol/kg
Tur phuong trinh (5), ap suét thim théu ¢ dong nudce sach sé la:
I = 7720%(25 + 273)x2x0,0055= 0,0253x10° Pa

Khi d6, chénh 1éch ap suat thim thiu (AIT) giita dong cip vao va dong nude sach s& 1a:
AIT = (0,0253 — 0,460) x 10°% = —0,4347 x 10° Pa
R= [ _ (4.2x1071%)(2.479%x103)(103)

(2.7x1078)(18.02x1076)[(—4.134x10%)—(—0.4347x10°)]
Vay R = 0,945 1a dap ung.
Thong luong nude cip qua mang Js (kg/m?s) duoc tinh tir phwong trinh sau [19]:

Jp = — BmENTE (Ap — ATT) ®)

(7)

-1

] = 0,945

_ (2.7x107®)(18.02x107°)[(~4.314x10°)—0.4347x10°) (2.479 x 103)(1077) = 76,14 x 10

kg/m?s = 27,4 lit/mh

— Xac dinh dién tich bé mat thim thau:

Trén thi truong hién nay, c6 nhiéu loai 18i loc khac nhau, dé phu hop voi dic tinh, quy
mo ho gia dinh va nhu cAu sir dung nudc, nhom nghién ctru lya chon 16i loc cua hang Vontron,
ma hi¢u ULP21-4021 véi cac thong s6 sau: dudng kinh 18i RO: 99,7 mm; chiéu dai loc: 480
mm; chiéu dai toan bd: 533,4 mm (Hinh 6); nhiét d6 ngudn nudc cip tdi da: 45°C va pH:
3+10; 4p suat lam viéc tdi da 600 psi (4,14 Mpa); va dién tich bé mat tham thau: 3,3 m?.

Luong nudc tham thiu qua mang 15i loc tmg vai ap suat 1am viéce tdi da (4,134 Mpa), do
mubi 6%o 1a: 3,3 m?x27,4 lit/m?h = 90,42 lit/h.

- ‘l
-I—DQ I-DI

}
U :l VONTRON-4021 % g | =R

A, mm(inch) | B, mm(inch) | C, mm{inch) | D, mm(inch)

5334(21) | 997(39) | 19.1(075) | 26,7(1,05)

Hinh 6. Thong s6 k¥ thuat 16i loc ULP21-4021.

3.2.2. Tinh toan bom

Cong thirc tinh cong suat bom dya trén luu lugng va ¢t ap [20]:
=[Qx H x p]/[102 x 1] 9)
Trong d6 P 14 cong suét b0’m (kW); Q 1a luu Iugng nude (m3/s); H 1a cot 4p cua bom
(m); p la khéi lugng riéng ciia nudce (kg/m®); i 12 hidu suat bom, thu’ong 12 0,8.
Chon luu lugng trung binh qua bom Q = 3,5 lit/phdt = 5,8x107° m¥/s, & cot ap H = 100
m (ap suat lam viéc ctia bom khi loc: 10 bar).
Cong suit bom:
0.000058 x 100 x 1000
102x08 = 0,0715 kw
Chon hé s6 du tai (an toan) cho bom, thudng Pat = P(kw)/0,43 = 0,167 kw
Cong suét dong co: Pac(kw)= Par(kw)m = 0,167/0,9= 0,185 kw
Véin: Hiéu suét motor tir 0,9+0,95, chon = 0,9.
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3.2.3 Chon 16i loc bao vé

B0 loc tho 3 cép, 20 inch dé xu 1y so bo nudc may dau nguén nham tach cac can lo ling,
ri sét, chét hitu co va clo du dé bao vé mang loc RO hoat dong 6n dinh va hiéu qua.

Kich thuéc coe loc: 133x150x560 mm, chat liéu nhua ABS; kich thudie 18i loc: ¢70x455
mm, 161 loc 1,2&3: Polypropylene (PP) 5 micron + 1 micron + than hoat tinh; luu lugng loc:
400 L/h; 4p suat nude toi da: 10 bar.

3.2.4 Gia cong, ché tao thiét bi

Dua trén so do cong nghé dé xuat (Hinh 5), nhom nghién ctru tién hanh gia cong, lap dat
thlet bi theo ban v& phat thao (Hinh 7a) va san phadm ché tao dugc mé phong 3D trén phan
mém Autocad chuyén dung (Hinh 7b).

1 2 3

. "oﬂ (©))

| -

R le 4p swit
Ngudn

Cét boc RO nano
Bén trung gan
Borm frdre thi
Babrh xe

Bing dibu khidn
B loc bio vé

nfw e o]|~|e|o

Khung co khi

==

TT) Wy P Tam o nldt

Hinh 7. (a) Ban v& b tri thiét bi; (b) Ban v& 3D thiét bj xtr 1y.

Mot s6 hinh anh gia nhoém nghién ciru gia cong, lap dat thiét bi ché tao thir nghiém (Hinh 8).

Hinh 8. Gia cong va lap dit thiét bi, (a) gia cong khung bao che; (b) lap dit; va (c) thiét bi ché tao.
3.3. Hiéu sudt xir by, ty lé san xudt nude sach va thu hoi nude xda

3.3.1 Anh hudng ctia d6 man va ap suit dén hiéu suét xtr Iy

Trong nghlen ctru ndy, do man ban dau duogc chuin bi véi cac nong do l%o, 3%0, 5%,
7%o0, 9%o0 va mau nudc may tai gia dinh v6i d6 man 1a 0,032 %o (TDS: 54 ppm). Ap suit 1am
viée tur 2 bar dén 10 bar. Két qua khao sat anh huong ctia d6 man va ap suét cho thiy, hiéu
Suat xir Iy (khir man) cua thiét bi ty 1€ thuan véi viée tang ché do ap suat P lam viéc va ty 1€
nghich v6i d6 man dau vao (Hinh 9).
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Hinh 9. Hi¢u suat xir Iy theo d6 min va ap suat.

O cac gia tri d6 médn 0.33%o (nudc may), 1%o, 3%o va 5%o hi¢u suat xu ly dat tir 75+98,7%
tai cac ap suat lam viéc khac nhau. Khi d§ man tir 7% trg 1€n, ap suat 1am viéc yéu cau tdi
thiéu 1a 5 bar, dudi 4p suat nay qua trinh thim thau nguoc chua dlen ra. Bén canh do, tai do
man 7%o va 9%o, két qua xtr 1y (TDS >1000 mg/l) chwa dat yéu cau qui dinh theo QCVN 01—
1:2018/BYT vé chat luong nudc sach st dung cho muc dich sinh hoat.

Hién nay, phan 16n cac may loc nuéc RO gia dinh trén thi trudng chi loc dugc nude thuy
cuc (nudc may), nude giéng khoan cé chi s6 TDS dudi 1000 ppm (d6 man ~0,43%o). Thiét
bi do nhom nghién ctru ché tao thir nghiém co6 kha ning hoat dong 6n dinh véi TDS 1én dén
7750 ppm, twong ung dd man 5%o.

3.3.2. Anh huong ciia d6 man va ap suat dén ty I¢ san xuat nudc sach

Biéu d6 hinh 10a-10b cho théy, san lugng va ty 1¢ san xuét nudce sach ti 18 thuan véi ap
suat 1am viéc va ti 1 nghich v6i d6 man.

San luong va ti 1€ san xuét nude sach dat cao & cac ap tu 8+10 bar, cu thé mau nudc may
dat 2,0+2,6 lit/phut, ti 1& 53,7+100%; mau 1%o dat 1,65+1,85 lit/phit, 55,9+67,2%; mau 3%o
dat 1,1+1,25 lit/phut, 35,4+51,0%; mau 5%o dat 0,53+0,7 lit/phut, 18,7+29,1%; mau 7%o dat
0,25+0,42 lit/phut, 7,8+14%; va mau 9% dat 0,1+0,22 lit/phut, 3,5+8,7%.

3 - 100 - .
&% oNuse miy +1% @ 1 %1 oNuse miy +1% (b)
2 [ =% a5k o * £g0 | =3 % 5 %0 °
) B7 %o €9 %o g W7 %o €9 %o
g2 ° €60
E o ¢ E v
50 3
< ® 340 A )
5’1 o ; ()
= o 3 ., v
sy ¢ .20 A | 4
% ° = &
o hn898 5| (K
0 4 0 A
3 5 ! Ap Sl?ét, bar 1 L 3 5 Ap S?lét, bar u

Hinh 10. (a) San lugng nude sach theo dd man va ap suét; (b) Ty 16 san xuat nudc sach theo dd min
va &p suét.

Dbi v6i cac may RO gia dinh, ti 16 san xuat nude sach tir nude cap co chi s6 TDS < 1000
ppm ciing khac nhau theo céc cong bd, cu thé tir 25+37% [21]; 19,4% dén 64% [22]. Ngudn
nudc nhiém man, ti 1é nude sach so vdi nudce xa bo 1a 1:3,5 [23], nghia la dé tao ra 1 lit nudc
sach phai loai bo khoang 3,5 lit nudc xa, twong tmg 22,2%. Vi hé RO cong nghiép, ngudn
nude cip tir hd chua, ti 16 nay 13 49% [24]. T d6 cho thay thiét bi ctia nhoém nghién ciru 6
hiéu sudt san xuit nudc sach cao.
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3.3.3. Ty 18 thu hdi nudc xa theo ap suat

Trén so dd cong ngh¢ (Hinh 5), thiét bi duoc thiét ké thém dudng tuin hoan nudc xa sau
loc RO vé bom &p suat dé thu hoi mot phan nudc xa. Trong gidi han cua bai bao nay, nghién
ctru chi tap trung khao sat kha nang thu h01 nuée xa déi véi ngudn nude nude thiy cuc. Ti 18
thu hoi nude xa theo ap suit 1a khong tuyén tinh (Hinh 11).

< 100

;, y =-0,072x5 + 1,5666x4 - 11,474x3 &/83,261x2 -

= 80 - 28,563x

2 R2=10,9639

=
2 60

j=]

<

@ 40 A

>

E_‘

20 A
0 T T T T ]
1 3 5 7 9 11
Ap Suit, bar

Hinh 11. Ti 18 thu hdi nudc x4 theo 4p suit véi mau nudc may.

Ttr d thi hinh 11 cho thay, hiéu qua thu hdi nudc xa tét nhat & ap suat > 8 bar, cu thé tai
P = 8 bar dat 93,3%, tai P = 9 bar dat 100%, ltc dé khong c6 nudc x4 bo. Béng phuong phap
ndi suy, mdi quan hé gitra 4p suat 1am viéc va ty 1¢ thu hdi nude xa duge mo ta théng qua
tuong quan:

y =-0,072x° + 1,5666x* — 11,474x3 + 33,261x> — 28,563x

V6i hé s6 tuong quan R? = 10,9639 co d¢ tin cdy cao.

Dé dat duoc yéu cau chat lwgng nudce sach s dung cho muc dich sinh hoat, nhu cau tiéu
thy nu6e cua hd gia dinh va tinh 6n dinh trong vén hanh cua thiét bi, thong sb d6 man cta
ngudn nudc va ap suat lam viéc cua thiét bi duoc dé xuét tuong tmg la < 5%o va P =8 bar.

Cong suat san xuat nudc sach cia thiét bi doi véi ngudn nudce thuy cuc khong nhlem
min 1a 2 lit/phat, twong tmg 120 lit/giod ¢6 thé sir dung udng truc tiép. Trudng hop ngudn
nude bi nhiém man voi d6 man 5%o, san lugng co thé dat 30 lit/ gi0, tuong tng 720 lit/ngay.

4. Két luan

Mubi khong chi lam tang thém hwong vi cua nude ubng ma con cung cap cac loi ich suc
khoe bao gom ti€u hoa khoe manh va duy tri huyét ap. Tuy nhién, lvgng mudi cao trong nudc
1am han ché d&én muc dich sinh hoat ctia ngudi dan va anh huéng trong tuoi tiéu nong nghiép.

Giai phap xur ly d6 man tur nguon nude thuy cuc bang thiét bi RO hiéu suét cao s& gop
phan giai quyét nhu cau, chii dong ngudn nude sach sinh hoat hang ngay va giam chi phi mua
nudc cua nguoi dan, dac biét vao cac thang han xam nhap man cao.

DPong gop cua tac gia: Xay dung y tuong nghién ctru: H.Q., H.A.H.; Xur 1y s6 liéu: HAH.,
b.M.D.; viét ban thao bai bao: H.Q., H.A.H.; chinh stra bai bao: HO.A.H. Nghién c&u,duqc
thuc hién bdi 03 tac gia va sy dong gop cho qua trinh nghién ctru dé hinh thanh céc két qua
nghién clru trong cong bd nay 1a nhu nhau.

Loi cam on: Nhom nghién ctru xin bay t6 1ong biét on sau sic t6i Truong Pai hoc Tai nguyén
va Moi truong thanh phd HCM da ho trg tac gid hoan thanh nghién ctru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay la cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong duge sao chép tir nhitng nghién ctu trude day;
khong ¢o6 su tranh chap loi ich trong nhom tac gia.
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Trial Design of High-Performance Brackish Desalination System
for Households in the Vietnamese Mekong Delta

Quyen Huynh?, Hoang Anh Huynh?*, Duong Minh Do3

12Ho Chi Minh City University of Natural Resources and Environment;
hquyen@hcmunre.edu.vn; hahoang@hcmunre.edu.vn

3 Binh Duong Center of Natural Resources and Environment Technical — Monitoring;
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Abstracts: Over the years, water sources of some localities in the Mekong Delta have been
contaminated with salt up to 4%, directly affecting people's daily life, especially in the
summer season months. In the content of this article, study team created a test of a high—
performance water treatment device capable of meeting QCVN 01-1:2018/BYT standards
at the salt concentration of inlet < 6%o and drinking directly. Clean water rates are
53.7+80.6% for supply water at working pressure 8-9 bar. For 5%o brackish water, clean
water rates are 18.7+29.1%. Reject water recovery can reach 93.3% at pressure bar 8 for
supply water.

Keywords: RO equipment; Reverse Osmosis; Salinity; Brackish; Supply water.
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Tém tit: Hién nay, bién ddi khi hau va han han vao mua kho da tac dong dén cong trinh
cung cap nude tai huyén Ham Thuén Béc, tinh Binh Thuan. Mt khac, cic cong trinh di dau
tu trudc nam 2000 trén dia ban da khai thac vugt cong suit d3 duoc thiét ké ban dau, mot
s6 cong trinh bi xudng cap, chit luong nudc mot sé cong trinh chua dam bao chat luong;
cong tac huong tng sir dung tiét kiém nude sach chwa thuong xuyén, lién tuc. Vi vy, nghién
ctru danh gia kha nang cap nude sinh hoat tai huyén Ham Thuan Bac hién nay 1a rat can
thiét. Théng qua sb liéu nghién ctru va phan tich SWOT (S-Strengths: nhimg diém manh,
W-Weakness: diém yéu, O— —Opportunities: co hoi va T-Threats: nguy co/thach thuc); bai
bao da thyc hién khao sat thuc té cho diém trong s0 6 tiéu chi: (1) Ben ving vé ngudn nude
hé s 2; (2) Bén ving vé quan 1y van hanh hé s6 2; (3) Bén viing vé kinh té va tai chinh hé
s6 2; (4) C6 su tham gia ctia cong dong hé s6 2; (5) Bén vitng vé cong nghé hé s6 1; (6) Bén
vitng vé to chtrc hé s6 1; Tir d6 thong ké tinh bén vitng hay kém bén vimg ctia cac cong
trinh, dé xuét 9 (chin) phuong 4n k¥ thuat va quan tri nham cap nudc sach va bén viing cho
huyén Ham Thuan Bac dén nam 2030 va dinh huéng dén 2050.

Tir khéa: Bién d6i khi hau; Cép nude; Huyén Ham Thuén Bic; Phat trién bén virng.

1. Giéi thi¢u

Hién nay, cong suit va chat luong nudc dau vao tai cac nha may cung nudc tai huyén
Ham Thuén Béc tinh Binh Thuén dang bi thiéu hut vao mua kho han va dip 18 hoi, Tét; chat
lugng cua nudce cung cap dén nguoi dan sir dung con chwa dam bao theo quy dinh cua Bo Y
té, cir tri trén dia ban huyén Ham Thuan Bic nhiéu lan c6 y kién trong cac lan tiép xuc véi
Poan dai biéu Qudc hoi cua tinh. Mua kho cac nam: 2019, 2020, 2021 Uy ban nhan dan
(UBND) huyén da c6 cac kién nghi véi cac cip tham quyén vé hién trang thiéu nudc, nhung
dén nay van chua duoc giai quyét triét dé [1-5].

Do tac dong cua bién ddi khi hau, dong chay ndm va dong chay mua 1ii trén luu vuc séng
thudc tinh Binh Thuén c6 xu thé ting nhe, dong chay mua can c6 xu thé giam [6-7]. Céc két
qua tinh toan, du béo cua céac kich ban vé bién ddi khi hau trén thé gidi va ¢ Viét Nam, cling
nhu UBND tinh Binh Thuén vé viéc phé duyét cac két qua thuc hién nhiém vu vé viéc xay
dung, cap nhat ké hoach va cac hanh dong mg pho véi bién ddi khi hau cua tinh trong giai
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doan 2021-2030, tam nhin dén ndm 2050 da cho thiy trong tuong lai, mua kho s& kéo dai
hon véi lugng mua it hon, mua mua cé lugng mua 16n hon nhung c6 nhiéu lugt mua voi
cuong do 16n va thoi gian mua ngin. Diéu nay din dén tinh trang thiéu nudc trén luu vuc
vao mua kho ngay cang gia ting; trong khi do, lii lut vao mua mua c6 kha ning s& khéc liét
hon [8-10]. Han hén gia tang s& lam gia ting tinh trang thiéu nuéc cho sinh hoat ciing nhur
cac hoat dong kinh té—xa hoi khac, nhit 1a trong diéu kién hé thé)ng cac hd chira voi dung
tich, chua dép ung duoc yéu cau dung nude trong mua kho. Ngoai ra, cac kénh tiép nudc,
chuyén nuoc, thuy g1 ndi déng chua hoan chinh nén nhiéu khu vuc kho han khong duoc cép
da nude trong mua kho.

2. Phuwong phap nghién ctru
2.1. Phurong phdp tong hop va phan tich tai liéu, khdo sat diéu tra

Céc tai liéu, s lidu sin co da duoc thu thap, phan tich, danh gia theo dinh hudéng cta ndi
dung nghién ctru. Nhitng vin dé 1y luan khoa hoc, tiép can va kinh nghiém thuc tién cta céc cong
trinh nghién ctru da thuc hién & trén thé gidi va trong nude, dic biét 1a cac cong trinh lién quan
dén dia ban nghién ctru da duoc ké thira. Cac tai liéu tong quan vé cap nudc ndng thon va dir
liéu, thong tin quan 1y, van hanh cac cong trinh cip nudc co lién quan duoc thu thap tir dia
phuong, cac nha may nudce hién c6 tai huyén Ham Thuan Bic.

2.2. Phirong phdp xit Iy, thong ké phan tich

Phuong phap duoc ap dung trong nghién ctru, danh gia thyc trang phat trién, thong qua phan
tich tinh hinh, nguyén nhan... dé tim ra cac dinh huong va giai phap cho su bén vig. Ngoai
nhitng thong tin, dit liéu cong khai, chinh théng (nhu sd liéu théng ké), phuong phap nay duge
st dung trong qua trinh khao sat, thyc dia (quan sat, quan tric, thu thap thong tin, dit liéu cac cac
nha may nudc, hd Song Quao, cac giéng khoan dao cua nguoi déan trong vung du an va cac ha
tAng co s& can bd sung theo yéu cau ciia mdi ndi dung nghién ctru chuyen sau,...) va xir ly dé co
dir liéu hop chuan va rd rang phuc vu myc dich phan tich, danh gia, nhan dinh va dy bao tiép
theo.

2.3. Phuwong phap phan tich SWOT

SWOT duogc viét tit ciia cac tir tiéng Anh: Strengths (Piém manh), Weakness (Diém
yéu), Opportunities (Co hoi) va Threats (Nguy co, thach thurc). Day la phép phén tich vé su
thuan 1¢i, kho khan, céc thé manh va nhiing yéu diém ctia bén trong va bén ngoai khi thye
hién nghién ctru [11-12]. Két qua phan tich SWOT la co s¢ phat huy cho cong tac cap nudc.

- Piém manh (S) 14 cong tac cung cap nudc tai tinh Binh Thuén, con nguoi, cong nghé,
quan ly van hanh.

- Piém yéu (W) la sy kho khan tr¢ ngai trong viéc huy dong cac nguon von, co ché chinh
sach va cong tac tuyén truyén nguoi dan trong viée bao vé ngudn nude dau ngudn lam anh
hudng dén viéc cung cip nude tai Him Thuan Béc cua tinh Binh Thuén.

- Co hdi (0) 1a cac khu vuc trong diém kinh té duoc ndi lién duyén hai Nam Trung bo
v6i cac tinh Nam B9, Tay Nguyén dic biét 1a thanh phd Ho Chi Minh.

- Nguy co thach thirc (T) la tac dong ciia bién d6i khi hau dién ra phirc tap va khong
luong hét duoc.

2.4. Phirong phdp xdc dinh diém Cac trong so

Nghién ctru tién hanh thuc hién khao sat va phong van cac chuyén gia dé xac dinh muec
diém cua cac trong s6 va tinh Wi cua tung tiéu chi; Tu do, tim dugc téng diém cua tung tiéu
chi theo cac khia canh cu thé [13-15].

- Phuong phap nay danh gia mirc bén viing cua c4c cong trinh. Trude khi x4c dinh tong
diém ciia cac tiéu chi phai tim tich sO v6i cac hé so thé hién tinh quan trong cua timg tiéu chi
d6i v6i sy phat trién bén viing (PTBV) cua cong trinh.
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- Theo 6 tiéu chi anh huong dén mirc do PTBV cua cac cong trinh, ¢6 4 tiéu chi c6 murc
d6 quan trong trdi hon d6 1a: sy bén ving vé ngudn nudc; su bén ving vé cong trinh (quan
ly va van hanh); sy bén vitng kinh té tai chinh; su bén vitng co sy tham gia cua cong dong.
Cac chi tiéu quan trong nay duoc xac dinh h¢ s6 2 (Hs 2).

* Xac dinh céc trong s6 (W)

- Sur bén vimg ve ngudn nude: hs 2

- Sy bén vimng vé quan Iy van hanh: hs 2

- Sur bén ving vé kinh té, tai chinh: hs 2

- Sy tham gia cua cong dong: hs 2

- Sur bén vimg Ve cong nghe: he sd 1

- Sy bén vig vé to chirc: hé s 1.

* X4c dinh mtrc diém theo cip bac bén viing (V):

Mirc d6 bén vimg duoc danh gia theo 4 cap: rat bén vimg, bén vimg, kém bén viing va
khong bén vimg. Diém cho cic murc nhu sau:

- Mtc d6 1: Rat bén vimg 1a 4 diém

- Mt d6 2: Bén viing 1a 3 diém

- Miic d6 3: Kém bén viing 1a 2 diém

- Mirc d6 4: Khong bén viing 1a 1 diém.

Diém tong hop vé PTBV véi cong trinh cAp nude nong thon duge xac dinh (Bang 1).

e E=Yi,Viw ‘ (1)

Trong d6 E la diém tong the hién mirc bén vimg; Vi la diém the hién murc bén vimg; Wi la

trong so.

Bang 1. Diém tong hop theo 6 tiéu chi c6 gan vai trong s cac mic bén viing (BV).

TT Céc chi tiéu R4t BV BV  KémBV Kg‘\)/”g

1 Sy bén vitng vé ngudn nudc 8 6 4 2
2 Subén vitng vé& quan ly van hanh 8 6 4 2
3 Sy tham gia cong dong 6 6 4 2
4 Su bén viing vé tai chinh 6 6 4 2
5 Sy bén vitng vé cong nghé 4 3 2 1
6  Su bén virng vé té chirc 4 3 2 1

Tong 40 30 20 10

- Phan tich d6 quan trong cta timg ti€u chi:

(1) Su bén ving vé nguodn nuac: La viéc khai thac khong anh huong va khong gy can
kiét ngudn nude, khdng 1am xdu di hodc khéng gay 6 nhiém moi treong tu nhién cua ving
dur 4n, chi tiéu ndy mot phan da duoc tinh toan boi su can bang nguon nudc;

(2) Su bén viing quan 1y van hanh: La sy hoat dong 6n dinh cia cong trinh Célp nudc
(CTCN), chat lwong nudéc dat tiéu chuan yéu cau, khdng gay ton that va thuan tién trong quan
ly, van hanh, dugc ngudi dan chip thuan;

(3) Su tham gia ctia cong dong: La sy dong tinh cua tat ca moi ngudi tham gia vao dong
gop kinh phi cho viée xay dung cong trinh phuc vu gia dinh minh, cong dong, tham gia lap
ké hoach, thiét ké, xay dung va quan 1y cong trinh;

(4) Sy bén ving vé tai chinh: La su thé hién cac loi ich gian tiép, truc tiép vé tai chinh,
chi phi quan ly va van hanh cong trinh;

(5) Su bén viing vé cong nghé: La su lya chon cong ngh¢ phu hop cho hién tai, dong
thoi dap ing dugce tuong lai, cong nghé tién tién va duoc cong dong chap nhén;

(6) Su bén ving vé t6 chirc: La sy thé hién d61 ngi quan ly c6 nang luc, du chuyén moén,
quan hé chit ché va ning dong, co sy tro gitip vé phap 1y va k¥ thuat.

Diém tong hop dugc danh gia nhu sau:
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+ Rat bén viing: Dat 3640 dlem ma trong do co it nhét 3 chi tiéu c¢6 trong sO 1a quan ly
bao dudng va van hanh, bén vimg vé ngudn nudc va sy tham gia cua cong ddng 1a rat bén
virng va cac chi tiéu khac phai ¢ mirc bén vimg.

+ Ben ving: Dat 30-35 diém véi tit ca cac chi tiéu phai bén viing hay 4 chi tiéu dat duoc
trong s6 rat bén viing va 2 chi tiéu con lai 12 kém bén vitng, khong c6 chi tiéu nao khong bén
ving.

+ Kém bén vitng: Pat 18-29 diém ma trong d6 c6 4 chi tiéu co trong s6 khong dat muc
khong bén viing.

+ Khoéng bén viing: Tong s6 diém danh gia dudi 18 diém.

2.5. Phwong phdp phdn tich quan diém hé thong

Nguén nudc cép cho nguoi dan sinh hoat trong huyén Ham Thuan Bic, Binh Thuan phai
chiu tac dong ctia Cac yéu td: dia chat, khi tuong, thiy van, han han... Vi vay, viéc phan tich sy
thay doi chat lugng nude phai duge xem xét va phan tich trén quan diém hé thong dé danh gia
duoc su tac dong qua lai cua cac yéu t6 tac dong [16-17].

3. Két qua va thao luin
3.1. SWOT trong qud trinh cdp nwée sach cho Ham Thudn Bdc

3.1.1. Piém manh (S)

Huyén Ham Thuan Béc 1a huyén nam trong dat lién, khong tiép giap bién, tiém nang, loi
thé ctia huyén nam & cac yéu t6: (i) Dién tich dat rimg 16n, phong phi; (ii) Hé thong cac cong
trinh thuy dién, hd dép, thuy loi... tao canh quan thién nhién, nhiéu canh quan doi, nui,
rimg... tao nén vé hip dan dic trung; (iii) Trén dia ban huyén c6 nhiéu di tich van hoéa lich
su truyén thdng dan toc Cham, K’ho...; (iv) Thoi tiét khi hdu va méi trudng trong lanh, san
pham néng nghi¢p da dang, dac biét la cdy an tréi... két hop cac yéu t6 nay voi €0 thé hinh
thanh mot tiém nang phat trién du lich manh mé& va khac biét dé két hop véi tiém nang du
lich bién cta cac huyén, thanh phd, thi x3 trong tinh Binh Thuén, tao thanh hé thdng san
pham du lich da dang va hap dan [7- 9].

Nguén nhan lyc doi dao trong thoi ky dan sd vang, co ngudn luc luong lao dong, chat
luong nhan lyc ngay cang dugc nang cao s€ tro thanh diém manh dép tmg nhu cau phat trién
trong twong lai, dit biét 6 tudi lao dong chlem ti 1¢ cao la dong lyc phat trién kinh té—xa hoi
ctia huyén, viéc nang cao chat lugng ngudn nhan lyc dap (mg nhu cau phat trién ctia huyén
trong giai doan mdi 1a hét strc can thiét vira 1a muyc tiéu, vira 1a dong lyc, 1a thudc do chi yéu
dé danh gia murc d6 tién bo xa hoi, cong bang va phat trién bén viing cua huyén.

Trong giai doan 2021-2030, 14m nghiép va nong nghiép s& van tiép tuc 1a khu vuc kinh
té dong vai tro quan trong cua Ham Thuén Bic. Nhiing thanh tyu cua nong nghlep ng dung
cong nghé cao can tiép tuc phat huy. Gia tri san Xuét nong nghi¢p mang lai cac lgi ich ve kinh
té, dong thoi hoat dong nay c6 thé hd tro thiic day phat trién cac nganh cong nghiép ché bién,
phat trién da dang cac nganh dich vu; két hop voi khai thac cac tiém nang ve dep canh
quangtrd thanh cac diém du lich hap dan... V&i dién tich dat 1am nghiép chiém phan 16n, 1am
nghié€p la nganh kinh té ¢6 vi tri quan trong & Ham Thuén Bic, nhat 1a trong diéu kién tinh
hinh bién d6i khi hau dang dién bién phirc tap, cong tac bao vé rimg, bao vé ngudn nudc,
chong s0i 16, chong sa mac hoa, PTBV... cang trd nén quan trong va cap thiét hon bao gio
hét [7-12].

3.1.2. Piém yéu (W)

Cong tac cip nudc nong thon chua phu kin cac x4, thi tran trong huyén, trong khi bién
d6i khi hau ngay cing gia tang vé cudng do, vi vy vao mua kho hang nam viéc thiéu nudc
thudng xuyén xay ra dén nay chua dugc giai quyét kip thoi; vé mat quan 1y, diéu phéi va van
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hanh céc cong trinh cap nudc hay vi tri dat nha may cip nudc con nhidu mat han ché do chua
dugc cap nhat ky thuat, ngudn von chua thuan loi dé nang cip, mé rong va xay dung méi dé
dap tng nhu cau dung nude cua ngudi dan. Theo thong tin tir chuong trinh nude sinh hoat
néng thén, tiém nang nuoc dudi dat ctia huyén Ham Thuan Bac thiéu phong phu, chi co kha
nang dap ung mot phan cho sinh hoat. Trong tinh hinh thoi tiét ngay cang dién bién phtre tap
do tac dong cua bién d6i khi hau nhu: El Nino, La Nina da anh huong kha manh dén khu.
Van dé vé 6 nhiém moi truong phirc tap, cac co s6 san xuit ndm ngoai cac khu cong nghiép,
viéc xa thai thiéu hé théng xur 1y dat tiéu chuin gy tac hai dén moi truong. Cac ngudn von
va tai chinh c6 thé huy dong cho cac ndi dung nay con nhiéu han ché [18].

3.1.3. Co hoi (0)

Huyén Ham Thuén Bic giap voi Thanh pho Phan Thiét, huyén Bic Binh, huyén Ham
Thuén Nam, huy¢n Tanh Linh cua tinh Binh Thuan va cac huy¢n cta tinh Lam Dong cO cac
tuyén Quoc 161, Quoc 16 28, Quoc 16 55 di qua. Hién nay, myén duong cao tde dang dan
hinh thanh va dau ndi vao dudng din xudng huyén s& d& dang két ndi cac vung kinh té trong
khu vue lan cén trong tuong lai. Dong thoi, sén bay Phan Thiét dang trién khai thi cong la
yéu tb thuan loi va co hoi nhu: dau tu phat trién trong twong lai, thuc hién tot cong tac cip
nude sach, ddy 1a nhu cau cap nudc cho cac khu cong nghiép tai khu vuc ctra ngd nay [9].

Thyc hién quan dlem bao dam nguyén tic ciia phat trién ben virng 13y con nguoi lam
trung tdm khi muc tiéu t6i thugng trong duong 16i ctia chinh quyen la “nang cao doi song vat
chat va tinh than cho nguoi dan”. Tranh tha t6i da cdc ngudn von tai trg tir trung wong, CAC
t6 chtc phi chinh phu, cac t6 chtrc qudc té, cac doanh nghi€p trong cong tac quan ly tai
nguyén nudc va ha tang, thuc hién kéu goi cac nha dau tu trén tat ca cac linh vyc, ddy manh
chuyén d6i sb va timg dung khoa hoc cong nghé vao phat trién xa hoi.

3.1.4. Thach thuc (T)

Ngén sach cho chuong trinh con han ché, su 1ong ghép ngudn von tir cac chuong trinh,
du an trén dia ban con bat cap; chu truong xa hoi hoa dé huy dong cac ngudn lyc dé dau tu
xay dyung ha tang kinh te—xa ho1 hiéu qua chua cao do doi song va ngudn luc cong dong con
nhiéu han ché. Cac loi thé vé vi tri dia 1y kinh té va tai nguyén da dugc khai thac kha t6t vao
phét trién kinh té—xa hoi cua huyén trong nhitng nam qua. Trong tuong lai, cAn nang cao
nang lyc quan 1y va cai cach hanh chanh dé dap img nhu cau thyc tién va canh tranh véi cac
khu vuc 14an can tai cac dia phuong nhu (Pong Nai, Lam Bong, Ba Ria—Viing Tau,...) [9].

Bién d6i khi hau va han han 1a thach thtrc, can c6 nhiéu phuong 4n dong bo quyét liét dé
tng pho voi bién dm khi hau, ¢6 nhu vay thi trong vong 10-20 nam t6i méi dap tng duoc
cap nude di nhu cau cho nguoi dan trong huyén va xtmg dang vai vi thé cira ngd ciia tinh
Binh Thuén [10-11].

Nhén thirc vé myc ti€u, quan diém phuong an, cac giai phap va 19 trinh xay dung cong
trinh cia mot s6 bo phan can bo va ngudi dan van chua day du; tu tuong nong voi, ngai kho,
phu thudc ngan sach Nha nudc; cong tac tuyén truyén va van dong ngudi dan tiét kiém nudce
con han ché, can duoc thuc hién bflng nhiéu hinh thire phong phu, trong tdm ndi dung va co
hiéu qua thiét thuc.

Kinh té ting truong chwa pht hop véi tiém ning, loi thé; chat luong ting trudng chua
cao. Su chuyén dich co cau kinh té chua dat yéu cau, stre canh tranh con yéu Hé thong ha
tang chua dugc dau tu dong bd; chua dap tmg yéu cau phat trlen kinh té—xa hoi cua dia
phuong. Chét lwong ngudn nhan luc chwa dap tng yéu cau phat trién, thiéu ngudn nhén luc
chit lugng cao.

3.2. Pdnh gid PTBV ciia cong trinh cdp niede tai huyén Ham Thudn Bdc

Su danh gia duoc thyc hién theo céc ti€u chi: (i) Sy bén viing vé nguon nuoc; (ii) Su bén
virng v€ van hanh va quan ly; (iii) Su bén vitng vé tai chinh; (iv) Su bén vitng khi ¢6 su tham
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gia ctia cong dong; (v) Su bén ving vé cong nghé; (vi) Su bén viing t6 chirc. Két qua dugc
danh gia chi ti€t, nhu sau:

3.2.1. Su bén viing vé ngudn nudc

Cac cong trinh cdp nude co ngudn nude tir nude mat gdbm: nha may nudc trung tim
huyén Ham Thuan Béc (Iiy nudc thd tir kénh chinh cach hd chira nude thiy lgi Song Quao
15 km), hé thdng cap nuéc xa Hong Son (léy nuéc thd truc tiép tir hd Sudi Da), hé théng
nude xa Hong Liém (lay nudce tho tir kénh tiép nude Chau ta 812) co trix luong nude doi dao
dap ung duoc yéu cau ldy nudc quanh nam cia cong trinh, nhung nguon nudce co d6 duc
khong 6n dinh gilta cdc mua mua va mua kho [3-5, 19]. Cac h¢ thong cap nude nay do lich
str dé lai c6 tram bom cip 1 nam xa khu vuc nha may, tuyén ong phan phdi va chuyén tai co
duong kinh nhd, dong thot khu vye xr Iy han ché vé dién tich ndm gitra khu vyc dan cu dong
vi vy kho c6 thé nang cap voi cong suat 16m.

Céc cong trlnh cap nude c6 ngudn nude tir nude dudi dat dugc khai thac bang cac bang
cac hé thdng giéng, v6i luu lwong khai thac mdi giéng tir 30 m3/ngay—dém dén 100 m3/ngay—
dém [3-5]. Tuy nhién, trir lugng nuéc khéng doi dao, dé khai thac va st dung tai nguyén
nude mot cach bén viing, tranh nguy co bi 6 nhidm va can kiét, gy anh huong xau ddi véi
moi trudng séng, can phai ting cudng bao vé ngudn nudce dudi dat. Vé lau dai, can nghién
ctru 4p dung phuong phap bd sung nhén tao nude dudi dat & ving ¢ yéu cau cap thiét, nhu
& vung kho han Binh Thudn (noi ¢6 diéu kién tu nhién cho phép) bang cach xay dung cac hd
chira, dap ngan dong chay mat.

Chét luong nudc 1a yéu td quan trong dé dam bao dau vao va dau ra cho cac cong trinh
cap. Cong tac bao vé van chua dugce thuc hi¢n va kiém soat dang quy dinh, chua c6 ché do
quan tric nudc tho theo dinh ky. Bao vé nguon nude & dau ngudn chua duge quan tdm ding
murc; xady ra hién tuong chan nudi, nudi trdng & cac clra song gay tac dong dén chat lugng
nude dau vao; vao mua kho, ngudén nude dudi dat giam nhiéu do khai thac qua mirc dé tudi
tidu. Cac cong trinh cip nudc da dau tu tir kha 1au, déu trén 20 nim, muc tiéu cip nudc ban
dau chi dap ang cho mot bd phén nho déan cu séng tap trung, dén nay cac cong trinh déu hoat
dong qua tai. Cong trinh cap nude chua c6 hé thong xu 1y nuoc thai sau qua trinh xu ly. Nude
thai dugce thai tryc tiép ra cac luu vuc song gy 6 nhiém nguon nude va dan den khong bén
virng d6i voi nguon nude. Viée lay nudc chua 6 co ché chia sé loi ich gitta cAp nudc sinh
hoat va san xuat nong nghiép.

Nhan xét 01: Sy bén vitng vé ngudn nudc trong viée xay dung va quan 1y, van hanh cong
trinh cap nudc tap trung néng thon 1a kém bén viing.

3.2.2. Sy bén ving vé quan 1y, van hanh

Vé chét luong nudce cap cho nguoi sir dung: Phan tich chat luong nudc cap nhat tai cac
cong trinh cap nudc va tu ho dan sur dung cho thay chat lwong nude cip tai cac cong trinh
cap nuoc tap trung trong nam 2022 theo thong s6 nhom A, nhom B la yéu cau bat budc dat
chat luong theo QCVN 01-1:2018/BYT ctia BO Y té cac cong trinh cAp nudc tai huyén Ham
Thuan Béc déu dap Gmg. Tuy nhién, cac xét nghiém cac chi tidu giéng khoan nho 1é cua cac
ho gia dinh tai khu vuc chua c6 tuyén éng cip nudc van con mot sd chi tiéu vi sinh, d6 duc,
coliform cao so véi Quy chuan. Diéu nay, 1am anh huong dén stic khoé ctia nguoi sir dung

Kiém tra chit lwong nude dinh ky, thudng xuyén: hau hét cac cong trinh nghiém tac thuc
hién kiém tra chat lugng nudc dinh ky theo thang va mau nudc duoc giri vé So tai nguyén va
mai truong phan tich. Két qua phan tich duoc tong hop va luu giir tai Trung tim nudc sach
va vé sinh moi truong. Khi ¢6 nhitng chi tiéu vugt Quy chuin cho phép duoc kip thoi xur 1.

Nhén thirc ctia nhiéu dbi twong hoat dong trong linh vuc cap nudc ndng thon van chi coi
trong cong tac dau tu xay dung cac cong trinh cAp nude, chua coi cong tac quan Iy van hanh,
hé thong chua duoc bao dudng va tu stra kip thoi, dung quy dinh. Nguoi quan 1y van hanh
thiéu chuyén sau, mirc thu nhap binh quan thap, vi vay khong khuyén khich sy nhiét tinh cua
lao dong. Cac thang mua kho chi ¢6 cac cong trinh tai cac xa ving cao (CTCN Déng Tién,
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CTCN DPéng Giang, CTCN La Da) dap tng nhu cu cta ngudi din; cac cong déu hoat dong
hét cong suat nhung van khéng dap tmg nhu cau.

Nhan xét 02: Két qua vé quan 1y van hanh cho thiy c6 03 cong trinh bén viing, cic cong
trinh khac kém bén viing.

3.2.3. Su bén ving vé tai chinh

Dit liéu thong tin tir cac don vi quan 1y cong trinh cho thiy tai chinh dé duy tri hoat dong
clia cong trinh 131 suat rat thip, do viéc thu phi sir dung nuéc khong du cho viée duy tri. Thuc
té, tong s6 ho dan st dung nudc t6i 85% nhung st dung mirc nude thap (4 m®/ho/thang—20
m%ho/thang), gia thanh 6.500—10.000 ddng/m®. Ddi véi cac hd dan toc thiéu sb thu gia tinh
bang 1/2 cac ho dan binh thudng, gid nuéc do UBND tinh quy dinh chwa tinh du cac phi, vi
vay kha nang sinh 10i, thu hoi vn gan nhu khdng ¢6 [3-5]. Tinh trang thu khong du chi dién
ra phd bién, do d6 viéc duy tu, bao dudng khoéng bao dam, cong trinh hoat dong khong bén
viing

Nhén xét 03: Sy bén virng vé tai chinh duoc danh gia 13 kém bén viing dén bén viing.

3.2.4. Su bén viing khi c6 su tham gia ctia cong dong

Céc cong trinh c6 sy tham gia cuia nguoi dan hodc tu nhan, doanh nghiép 1a chi dy an:
ngudi dan sé& dugc tham gia tir viée giai phong mat bang, chuan bi du an, xdy dung, quan Iy
van hanh. Cong trinh ma vén dau tu tir ngén sach nha nuée, cac Uy ban nhan dan (UBND)
cap tinh, C4c nha tai trg: su tham gia ctia nguoi dan rat han ché, thuong chi 1a hinh thirc trong
viéc hoan thién ho so thim dinh dy 4n va cam két trong két ndi st dung khi du 4n hoan thanh.

_ Nhén xét 04: Tiéu chi vé sy tham gia ctia cong dong duoc danh gia tir kém bén vimng dén
bén viing.

3.2.5. Su bén viing vé cong nghé

Cong ngh¢ su dung hién nay thuong la cong nghé don gian, I‘é:it dé thay thé thiét bi va
phu hop véi nhiéu hinh thai quan 1y, phu hop véi trinh d§ va truyén thong van hoa tai dia
phuong (Hinh 1 va Hinh 2).

Hoa chat keo tu

Song Tram bom BZ ling ditng ket Bé loc
cdpl hop phan ing nhanh

Hoa chat khir ting

Tram bom cap BE chiia Mang 6ng Ho sir dung
1L, phen clo nuéc sach |~ ™| phanphsi T~ nuéc

Hinh 1. Céng nghé da duoc ap dung trude nam 2020.

Song Tram bom dng dan
nudc the nudc the

H6 so lang

Hoa chét keo tu Hoa chit khir tring

Trambom |V | B ldng ding ket ., BE loc o BE chita .
cidp 1 hop phan dng nhanh nudc sach

Tram bom cdp Mang éng Ho sir dung
II. phén clo phan phéi nudc

Hinh 2. Céng nghé da duogc &p dung sau nam 2020.
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Nhin chung, cac cong trinh chat lugng xdy dung tot Tuy nhién, chat lugng cua cac cong
trinh khong ddng bo, khong thich hop véi diéu kién ngudn nude. Mot sd cong trinh thiéu mot
s6 khau xir Iy quan trong. Viéc tiéu ton dién ning & cic cong trinh CNTTNT rét 16n. Nhit [a
bo phan tram bom. H¢ théng tiét kiém dién d3 duoc dau tu & mot sb cong trinh nhung lai
chua dua vao van hanh 6n dinh.

Nhén xét 05: Tiéu chi cho su bén vimg vé cong nghé duoc danh gia kém bén vimg dén
bén virng.

3.2.6. Su bén ving vé to chirc

Cong trinh trén huyén Ham Thuan Bac da thi cong hoan thanh s& giao cho Trung tam
Nudc sach va V¢ sinh moi truong nong thon tinh Binh Thuan quan 1y, khai thac dat hiéu qua
va ding trach nhi¢m. Hién nay, Trung tdm Nudc sach va V¢ sinh méi trudng nong thon tinh
Binh Thuin quan 1y va van hanh 40 cong trinh cip nudc tip trung, cung cip cho 2 phuong,
9 thi trdn, 54 x4 trén dia ban tinh, véi gan 70.000 khach hang sir dung (chiém 36,95% trong
khu vue ndng thén toan tinh), duge thiét ké 1 55.360 m®/ngay dém. Cac CTCNTT do Trung
tdm quan ly déu phat huy hi¢u qua sau dau tu, dam bao chat luong nudc theo QCVN; dén
cudi nam 2021 véi cong suat khoang 100. 000 m3/ngay—dem Trung tam Nud6c sach va Vé
sinh mdi truong ndng thon tinh Binh Thuén tiép tuc tiép can cac ngudn Von dau tu dam bao
viéc cap nude cho nguoi dan khu vuce nong thon va mé rong dia ban cap nudc tai khu vuc
chua cé nguén nudce sach, vung sau, vung xa, ven bién, hai dao; nham dam bao dat muc tiéu
vé cép nudce sach do Pai hoi Pai biéu Dang bg tinh Binh Thuén 14n the XIV nhiém ky 2020—
2025 dé ra [3-5].

Nhan xét 06: Bén vitng vé mat to chirc duoc danh gia tir kém bén viing dén bén vimng.

3.2.7. Panh gia chung sy PTBV cua cac cong trinh CNTTNT theo phuong phép trong s6

Dua vao trong sd, khi danh gia PTBV cac cong trinh cap nudc tai khu vuc nghién ctru
€6 03/6 c6 hoat dong bén vitng, bao gom: (1) Hé thong nude Trung tdm huyén ly Ham Thuén
Bic, (2) Hé thong cap nuoc xa Hong Son, (3) H¢ thdng cip nudc xa Hong Liém. Céac cong
trinh con lai 12 kém bén viing do khai thac ngudn nuéc dudi dat c6 nhiéu han ché mac du
dugc dau tu. Bang 2.

Bang 2. Bang tong hop két qua danh gia chung su PTBV cua cac cong trinh CNTTNT theo phuong
phép trong sb.

TCO1 TCO02 TCO3 TCO04 TCO05 TCO06 Téng banh gia

TT  Tencongtrinh 1’ dy  (Hesh2) (Hesé2) (Hesh2) (Hesé1) (Hesb1l) diém  mirc dp BV

1 H¢ thong nuéc 6 6 6 8 3 4 33 Bén viing
x& Hong Liém

2 Hé théng cép 6 6 8 6 3 4 35 Bén viing
nuée cho Hang
Son

3 Hé théng cép 6 6 4 4 3 3 26 Kém bén
nugc xa Ham vitng
buc

4  Hé théng cip 6 6 4 4 3 3 26 Kém bén
nugc cho Phu ving
Long

5  Hé Théng nuéc 6 6 6 6 3 3 30 Bén viing

trung tam huyén
Ham Thuan Bac

6 Hé théng cép 6 6 4 4 3 3 26 Kém bén
nuéc cho Ham viing
Ph.

Chu thich: TC 01: Tiéu chi danh gia vé su bén viing vé ngudn nuée; TC 02: Tiéu chi danh gia vé sy bén
virng vé quan 1y van hanh; TC 03: Tiéu chi danh gia vé su bén virng vé kinh té, tai chinh; TC 04: Tiéu chi danh
gia vé su tham gia cua cong ddng; TC 05: Tiéu chi danh gia vé sy bén viing vé cong nghé; TC 06: Tiéu chi
danh gia vé su bén viing vé t6 chirc.
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3.3. Pé xudt sir dung ’ngqu‘n miede, quan Iy CNTTNT VA phdt trién bén viing cho cdp miede &
huyén Ham Thuan Bac

T viéc phan tich cac sb liéu vé nguén nuge trong huyén Ham Thuén Bic, nhu cau st
dung nudce sach, cling nhu xem xet dén tinh kha thi phat trién va xdy dung moi cac hé théng
cap cho cac x4, thi tran tai huyén, dé xuat ngudn nude cho cac cap nudc ddi v6i do thi trong
khu vue nghién ctru thude quy hoach cdp nuée ciia huyén Ham Thuin Bic toi nim 2030 va
tAm nhin cho dén nam 2050.

Bang 3. Tong hop d& xuét cong trinh cép nude cho huyén Ham Thuan Béc t6i nam 2030 va dinh

hudng cho dén nam 2050.
. Congsuat@n%ngay) )
TT Nguon nuéc Vi tri khai thac nuéc Hién Pén nim  DPén nim Pham vi cap nuéc
hﬁ'u 2030 2050
1 Nuécmatkenh  He thong nudc xa Hong 1.000 1.000 1,000 X4 Héng Liém
thay loi . Liém ) .
2 Nugc mat Ho Hé thong nudc x& Hong 900 900 900 X4 Héng Son
Suoi ba Son ]
Thi tran Ma Lam, cac
Nudc mat tir Ha Théne nuée trung tam xa Ham Pha, Ham Tri,
3 keénh chinh hven Ham Theian Bkc 8.160 8.160 8.160 Thuan Minh, Thuan
Séng Quao ye an ba Hoa, Ham Chinh, Ham
Liém
. Huyén Ham Thuan Bic
4 NuSCHOSONG N\ \in Ham Thuan Béc 33000 33000 50000 40inoivaocacnhamay
Quao hién hiru (trir 4 x& ving

cao)

3.3.1. Bé xut giai phap quan 1y cong trinh cip nudc tap trung néng thon

Quy trinh quan ly tap trung vao cac ndi dung da dugc chung t6i phan tich va danh gié
Cac giai phap dugc dé xuat nham quan 1y theo hudng bén vitng tir nay cho téi ndam 2030 va
tam nhin téi nam 2050, cy thé nghién ctru dé xuat 9 giai phap sau:

1) Quan ly hiéu qua tai nguyén nudc va moi truong luu vuc

Céc cong trinh nghién ctru duge khai thac tir nguén nude nhu: Song Quao, Sudi P4 va
cac kénh chinh, vi vay viéc quan 1y ngudén nudc mat vé sd lugng va chat luong nudc can
duoc thuc hién de‘iy du va nghiém tic. Hién nay, cac hoat dong cia con ngudi nhu: san xuét
kinh doanh, sinh hoat, néng nghiép trong khu vuc cac luu vuc song ndy da gay rat nhiéu tac
nhan 6 nhiém: Vi sinh vat, coliform, kim loai nang...gay anh huong chét luong dau vao va
dau ra ctia C4C cong trinh. Vi vy, viéc xdy dung quy trinh va phuong an quan Iy chit luong
nude 1a can thiét, cu thé nhu sau:

- X4y dung cac tram quan tric nudc theo dinh ky: 6n dinh va diéu tiét ngudn nudc trong
nam, phat hién nhanh khi nguén nuéc bi 6 nhidm bat thuong va cé bién phap xu 1y kip thoi.

- Khu vuc dau nguodn luu vyuce séng chay vao cac kénh, hd chira phai duoc bao vé, bao
gém viéc bao vé ca hé sinh thai dau nguén nham tranh cac hanh vi chat phé rung, hoat dong
chan nudi, tréng trot va cac hoat dong xa nudc thai 6 nhiém chua qua xu ly.

- Co ché chia sé lgi ich trong viéc sir dung tai nguyén nudc can day manh va thyc hién
t6t theo thir ty wu tién hay gilra cac nganh va trong nganh san xuét nudc sach; phong tranh
tinh trang tranh gianh nguén nudc vao mua kho han.

2) Thyc hién c4c quy trinh quéan 1y van hanh dat bén viing

Xay dyung va ban hanh ddy dii cac chinh sach, phap ludt dé bao vé va phat trién tai nguyén
nuéc (TNN) cua tinh; dong thoi, xay dung hé thong quan 1y tong hop TNN tir cap tinh t6i
cac cap x4, phuong dé dam bao TNN duoc khai thac, str dung va bao vé hiéu qua t6t nhat.

Xay dung ké hoach quan ly tong hop TNN, trong d6 néu r6 cac chuong trinh, dy an can
dugc trién khai thyc hién trong mdi chu trinh quan 1y tong hop TNN va cac chi tiét vé ké
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hoach phan b TNN trong diéu kién binh thudng va diéu kién han han dé dam bao phan b
va bao vé TNN trén dia ban tinh mot cach hop ly, hiéu qua va tiét kiém nhat.

Xay dung quy trinh vén hanh cho timg ho chita va quy trinh van hanh lién hd chira trong
toan tinh dé dam bao cac ho chtra dugc sir dung hiéu qua nhit dé giit nuéc, phong tranh 1i
va giam nhe céc tac dong x4u cta han han. Quy trinh van hanh cho timg hd chtra va quy trinh
van hanh lién ho chira can xem xét t&i cac tac dong cua bién ddi khi hau (BPKH) t6i TNN.

3) Giam sat chat luong nudc

Viéc dam bao chét luong cAp dén nguoi st dung 13 nhiém vu quan trong trong viéc dam
bao hoat dong bén vitng cua cong trinh. Chit lvong nude dam béo theo quy chuin QCVN
01-1:2018/BYT Quy chuan ky thuat qudc gia vé chit luong nude sach st dung cho muc dich
sinh hoat (QCVN 01-1:2018/BYT) phai duoc thuc hi¢n bdi ca don vi cung cép dich vu va
co quan quan ly nha nudc.

Dé kiém soat tot chat luong san xuit/ xur ly nude va giam ganh nang cho cac don vi lién
quan do phai phan tich qué nhiéu thong sd, gitip cac don vi tiét kiém duoc kinh phi thi
nghiém cu thé tén sut kiém tra tai dja phwong nhu sau:

- Thong so nhom A (08 thong sd): khong it hon 01 lan/thang;

- Thong s6 nhom B dwa vao Quy chuan ki thuat dia phuong (43 thong sb): khong it hon
01 1an/6 thang;

- Thong s6 nhom B khong dua vao Quy chuan k¥ thuat dia phuong (48 thong sd): Pon
vi cAp nude phai tlen hanh thir nghiém dinh ky 3 nam 1 14n, theo ding quy dinh tai Quy chuan
ky thuat qudc gia vé chat lugng nude sach sir dung cho muc dich sinh hoat (QCVN 01—
1:2018/BYT).

4) Tuyén truyén, nang cao nhén thirc

- Day manh tuyén truyén, ph bién, gido duc, nang cao nhan thirc vé tai nguyen nudc,
huéng dan cac can bo thudc co quan quan 1y nha nude, cic doanh nghiép va ngudi dan thuc
hién cac bién phap bao vé TNN, st dung nude tiét kiém, hiéu quad va chap hanh cac quy dinh
cua phap luat vé TNN, dam bao ngudén TNN ciing nhu phong chong trong bdi canh BDKH.

- Phat huy vai tr6 cta cac co quan thong tin dai ching, cac t6 chtrc mat tran, doan thé,
lyc lugng sinh vién, hoc sinh trong viéc pho bién sau rong cac chu truong ctia Pang, chinh
sach phap luat cua Nha nudc vé bao vé va s dung hiéu qua TNN, lam cho moi nguoi hiéu
rd hau qua hién tai ciing nhu trong tuwong lai vé su thiéu hut, 6 nhidm, suy thoai nguon nuéc
gay ra.

5) Pao tao va nang cao nang luc quan ly, van hanh cho cac can bo chuyén mon

- B4 tri nhén luc di, pht hop dé dam bao cong tac quan 1y va van hanh cac cong trinh.

- Cong tac dao tao va nang cao nang luc phai dugc thuc hién thudong xuyén, dap tng yéu
cau. Van hanh cong trinh 1a hoat dong mang tinh khoa hoc cong ngh¢, do1 ngii lao dong phai
dugc dao tao co ban, c6 tay nghé cao dé quan 1y van hanh higu qua va phat trién bén viing
céc cong trinh.

- Cong nhan van hanh cdng tac bao dudng can duoc dio tao, ndm viing cac ndi quy, quy
dinh cua don vi, hiéu biét cac quy trinh, c4c tiéu chuan, quy chuan trong van hanh. Nhiing
nhan luc méi phai dugce dao tao, kém cdp, gitip dd boi nhiing nguoi ¢6 kinh nghiém va nghé
cao, hiéu biét tinh hinh truéc khi tham gia van hanh va bao dudng.

6) Quan ly tai chinh

Tai chinh 13 yéu t6 quan trong nhét dé bao vé va phén b6 hop 1y tai nguyén nudc, phong,
chong va khic phuc hau qua tac hai do nuéc gay ra. Can xay dung cac co ché tai chinh thich
hop dé dam bao bao vé, khai thac str dung bén virng TNN, phong, chdng va khic phuc hau
qua tac hai do nudc giy ra, cu thé:

- Xay dyng biéu gia nudc cho cac muc dich str dung khac nhau theo nguyén tic dung
nhleu tra nhiéu va uu tién cho nudc sinh hoat, cong nghiép, du lich, dich vy, cac nganh kinh
té khac va nong nghiép, khuyén khich tiét giam tiéu dung nudc khi han han.
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- Béi v6i nude thai, thue hién tot cong tac thu phi bao vé moi truong nham huy dong
nguon tai chinh xay dung moi, cai tao, nang cAp cac cong trinh xir Iy nudce thai nham han ché
6 nhiém ngudn nudc.

7) Ung dung khoa hoc cong nghé tién tién

- Ap dung khoa hoc cong nghé tién tién dé xay dung va van hanh hé théng tw dong giam
sat tai nguyén nudc, trong do co hé théng tu dong gidm sat 1t lut, han han; hé théng hd tro ra
quyét dinh diéu hanh cac ho chira, dip dang va thiy loi trén dia ban tinh nhdm thu thap, phan
tich va xir ly thong tin chinh xac, kip thoi nhdm dwa ra cac quyét dinh dang, dat hiéu qua cao.

- Can 4ap dung cdc cong nghé, ky thuat moi nhit dé du bao, canh bao han han, mua 16n
va lap cac ban dd rai ro ngp lut, han han cling nhu tinh toan, x4c dinh cac chién lugce phong
va giam thiéu cac tac hai tir han han va ngap lut.

- Can 4p dung cac kién thirc khoa hoc va cong nghé tién tién trong viéc xir Iy 6 nhiém
nham phuc hdi cac khu vuc bi 6 nhiém, suy thoai nguén nude nhim khoi phuc céc nguén
nudc vé trang thai tu nhién.

8) Cong dong tham gia trong viéc quan ly cong trinh cap nudc tap trung ndng thon

- Cong dong tham gia quan 1y can c6 dic diém gan chdt ché€ vai y thirc 1a nguoi s¢ hitu
hé thdng cap nude cua ho va c6 trach nhiém va cé quyén ra quy dinh.

+ Bude 1: Lién lac voi cong dong

+ Budc 2: Lua chon du an

+ Budc 3: Thanh lap Ban quéan 1y vé cip nudc

+ Budc 4: Xay dung hé théng cap nude

+ Bude 5: Tién hanh va ning cao nhan thirc cia ngudi dan.

+ Budc 6: Van hanh, phan giao va bao dudng hé thong.

9) T6 chirc van hanh va quan ly

M6 hinh quan 1y, van hanh: M6 hinh cdp nudc gan voi quan 1y va bao vé tai nguyén
nudc theo Iuu vue séng, hd. M6 hinh nay mang tinh hién dai va hiéu qua khai thac di d6i véi
bao vé ngudn loi ctia luu vire, han ché tac hai 1d lut, han han va x6i mon cé&c ving trung luu
va ha luu. Theo danh gi4, cdc mo6 hinh phu hop véi dia phuong nhu sau:

M©6 hinh doanh nghiép van hanh va quan:

- Ban giao cho doanh nghiép theo hinh thirc thoa thuén.

- Thyc hién cong tu phdi hop theo Quyét dinh 131/2009/QD-TTg, doanh nghiép dugc
hd tro dau tu tir ngén sach nha nude theo mirc hd tro quy dinh cho cac cong trinh moi.

- Pé cac doanh nghiép hoat dong bén ving va hiéu qua, can quan tam cung c6 mot sd
van dé nhu: Di véi mo hinh tu nhén vén hanh va quan ly, can quan tim co ché hoat dong
gifta co quan nha nudc c6 tham quyén va tu nhan duge giao quan 1y. D6i véi mo hinh hop
tac x4 van hanh va quan 1y, thé ché hoat dong phai theo theo Lut Hop tac xa.

4. Két luan

Nghién ctru cong tac cép nuéc dap ung tinh can thiét phai xay dung cap nudc nong thon
cho huyén Ham Thuén Bic theo dinh hudng phit trién bén vimng. Phan tich SWOT cho thay
nhirg mit manh yéu, co hdi thach thirc cho Huyén Ham Thuan Bic. Phat trién va cung cap
nude sach cho nhan dan ving nghién ciru trude bbi canh bién d6i khi hau.

Nghién ctru d danh gia sy bén vimng cua cac cong trinh cip nudce tai 13/17 xa dong bang
huyén theo trong s0. Két qua danh gia nay da duoc nhom nghién ciru chung t6i tham khao ¥
k1en cua cac chuyén gia, cac nha quan 1y trong tinh va thong qua Ccac thong tin quan sat, quan
tric, thu thap duoc tir dit liéu cac cac nha may nudc, hd Séng Quao, cic giéng khoan dao cua
ngudi dan trong ving du 4n va cac ha tAng co so can bo sung theo yéu cau ciia moi ndi dung
nghién ciru chuyén siu,... Vi vy c6 du do tin cay vé dir liéu, c6 kha nang ap dung rong ra
cho dia phuong va luu vuc tuong tu. Tt 06 tiéu chi PTBV, hién chi 50% cac cbng trinh dap
lig céc chi tiéu bén vimg va 50% cdng trinh chi & mirc gan dén bén viing, 1y do co s ha
tang va chit lugng ngudn nude dau vao 1a ngudn nudce dudi dat. Co 03/6 cong trinh c6 hoat
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dong ben viing, bao gom (1) Hé théng nudc 'Trung tdm huyén ly Ham Thuén Bic; (2) Hé
thong cap nude xi Hong Son; (3) Hé théng cip nude xa Hong Liém. Cac cong trinh con lai
déu kém bén ving.

Quy hoach cap nudc ChO huyén Ham Thuan Bac t6i nam 2030, tAm nhin cho t6i nim
2050 1a mot su tong thé vé phat trién hé thong cdp nudc dai va bén virmng, ma du bao quy
hoach ddng thoi twong tmg véi thoi gian thue hién quy hoach x4y dung tinh Binh Thuan. Tt
do, cac co quan chuc nang co thé tham muu cho 1anh dao tinh vé cac ké hoach phat trién hé
thng cip nude gin lién v6i phat trién kinh té x4 hoi mot cach thiét thuc va hiéu qua.

Dong gop cia tac gia: Xay dung y tuong nghién ctru: H.P., HT.N.H.,, bM.T., T.”T.M.H.;
Luya chon phuong phap nghién ctru: H.P., HT.N.H., D.M.T., T.T.M.H.., Phan tich mau: H.P.,

HT.N.H., T.T.M.H.; Lay miu: HP., HT.N.H., D.M.T.; Viét ban thao bai béo: H.P.,
H.T.N.H.; Chinh stra bai bao: H.P., H.T.N.H.

Loi ‘cﬁm on: Nghiép ctru nay duoc thuc hién dudi sy tai trg cua @é tai nghién cuu Bao vé
nguon nudc chinh cap nude cho tinh Binh Thuén, ctia Vién Phat trién Cong nghé Moi truong
va Tai nguyén nudc Phu My.

Loi cam doan: Tap thé tac gia cam doan bai bao nay la cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.

Tai liéu tham khdo )

1. B Tai nguyén va Moéi truong. Bao cdo Tai nguyén nudc Quoc gia giai doan 2016—
2021.

2. BO Y té. Thong tu s6 41/2018/TT-BYT ngay 14/12/2018 vé viéc ban hanh Quy chuan
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Assessing the sustainability of clean water supply works in Ham
Thuan Bac district, Binh Thuan province in the context of climate
change
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Abstract: In recent years, droughts caused by climate change in the dry season have
increased in intensity, directly affecting domestic water supply works in Ham Thuan Bac
district, Binh Thuan province. On the other hand, the works invested before 2000 in the area
have exploited beyond the designed capacity, some of the works have deteriorated, the water
quality of some works has not yet ensured the quality, the communication and transportation
activities have not been ensured. People's response to economic use of clean water has not
been regular and continuous. This paper deploys an overview to assess the sustainability of
domestic water supply in Ham Thuan Bac district through the synthesis of research data,
SWOT analysis, strengths (S—Strengths), weaknesses (W—Weaknesses), Opportunities (O—
Opportunities) and threats and challenges (T—Threats). Conduct a practical survey for
weighting by 6 criteria: (1) Sustainability of water source coefficient 2; (2) Sustainability in
management and operation factor 2; (3) Economic and financial sustainability coefficient 2;
(4) Community participation factor 2; (5) Technological sustainability factor 1; (6)
Organizational sustainability coefficient 1. From there, the sustainability or unsustainability
of the constructions is calculated. At the same time, propose technical solutions for
sustainable water supply for Ham Thuan Bac district until 2030.

Keywords: Climate change; Ham Thuan Bac District; Sustainable Development; Water
Supply.
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Tém tit: Bai bao nay trinh bay giai phap tinh toan tong lugng hoi nudc cot khi quyén PWV
(Precipitation water vapor) tir dir liéu do GNSS (Global Navigation Satellite System) ¢ Viét
Nam va thong tin vé  két qua danh gia chat lugng tinh PWV tir dir liéu do GNSS tai 5 tram
CORS cho truong hop cac diém do nam trong khu vye Dién Bién (DIEB), Ha N6i (HNOID),
Vinh (VINH), ba Ning (DNAN), TP. H6 Chi Minh (HOCM) ¢6 s6 liéu do tham khong v6
tuyén va truong hop cac diém tram CORS 6 nhirng khu vyc khong c6 s6 liéu do tham khong
v tuyén. Cac két qua tinh toan c6 sai s trong khoang tir 2 mm dén 6 mm, cho thay tong
lugng hoi nuéc PWV tinh duge tir cac tram CORS déu co do tin cay cao va hoan toan co
thé sir dung duoc trong nghién ciru va tmg dung vao cic van dé giam sat va du bao khi
tuong trong thoi gian téi tai Viét Nam.

Tir khéa: GNSS; PWV; CORS; Tong luong hoi nudc cot khi quyén.

1. M& dau

Xac dinh luong hoi nudce tich tu (PWV) tu dit liéu do GNSS da dugc thuc hién & nhiéu
nudce trén thé gidi nhu: Mang ludi quan sat trai dat (NOTA) [1] duoc thiét 1ap dua trén 1257
tram GPS/GNSS va 270 tram khi tugng bé mat. Mang luéi NOTA cia My 1a co s& quan
trong trong viéc du bao dong dét hay chuyén dong ciia cac mang kién tao. Pong thoi canh
bao du bao 1t lut hay mua 16n do bdo thong qua xac dinh PWV ciing 1a mét trong nhitng
nhiém vu quan trong cua mang ludi quan sat & My. Tai Nhat Ban, Co quan Thong tin Khong
gian Dia 1y Nhat Ban (GSI) diéu hanh mot mang ludi quan sat GNSS lién tuc trén mat dat
duogc goi 1a Mang ludi quan sat Trai dat (GEONET) [2-3], bao phu toan bd quan dao Nhat
Bén v4i hon 1300 tram & khoang céch trung binh khoang 20 km. Pay dugc xem 1a mot trong
nhitng mang GNSS day dic nhat trén thé gii. Bat dau tir nam 2013, GSI cung cap dit lidu
QZSS (Hé théng vé tinh Quasi—Zenith) cung voi dir liéu GPS. Cung vé6i sy phat trién cia
GNSS, cac ung dung cua d6 tré thién dinh da duoc nghién ciru trong viée xac dinh sy bién
d6i ctia hoi nudc tai dia phuong va vai tro ctia nd trong su phét trién ctia dong bo nguy hiém,
dir liéu PWV nhén dugc theo thoi gian thyc s€ giup tang cuong chat lwong du bao khi tugng
(1am dit liéu quan trac dua vao hé théng dong hoa sé liéu cho cac mé hinh khu vuce phan giai
cao) [4-13].

Hién nay, hé thong tram dinh vi vé tinh qudc gia (VNGEONET- Viet Nam Geodetic
Network) [5] gdm 65 tram CORS bd tri trén pham vi toan quéc dd dugc dua vao sir dung.
VNGEONET da gép phén hoan thién va hién dai hoa ha tﬁng do dac va ban dd co ban, cung
cap day du, kip thoi, chinh x4c thong tin, dit liéu do dac va ban db phuc vu phat trién kinh
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té—x4 hoi, qudc phong, an ninh, gidm sat tai nguyén, bao vé moi truong, phong chong thién
tai va nghién ctru tang khi quyén. Xac dinh luong hoi nudc tich tu PWV bang cong nghé
GNSS da la mét trong nhimg giai phap ¢ hiéu qua cao do chi phi thap, phuong phap nay
duogc thyuc hién thong qua két qua tinh do tré tang dbi luu theo hudng dudng truyén tin hiéu
giita vé tinh va may thu GNSS trong bai toan dinh vi diém chinh xac (PPP — Precise point
positioning). Tuy nhién, dé két qua tinh toan PWV ¢6 db tin cdy cao s& can c nhimng giai
phap xir 1y dir liéu do phit hop véi timg didu kién ciia mdi qudc gia. Bai bao nay trinh bay
giai phép tinh tong lwong hoi nudce cot khi quyén PWV tir dit 1iéu do GNSS trong diéu Viét
Nam va két qua danh gia chét lugng tinh toan PWV tai mot s6 thoi diém cu thé so véi dit lidu
quan trac tham khong, dit liéu tai phén tich cua Chau Au (ERAS5), nham giéi thiéu két qua,
dd chinh xéc tinh PWV va kha nang ing dung PWV tur dit li€éu do GNSS trong giam sat, du
bao khi tugng trong thoi gian téi & Viét Nam.

2. S6 liéu va phwong phap tinh PWYV tir dir liéu GNSS

2.1. 86 liéu

Tong luong hoi nudc cot khi guyén (PWV) duoc tinh toan tir s liéu tri do GNSS tai cac
tram CORS phu trum trén 1anh thoé Viét Nam nhu Hinh 1 duéi day.

Hinh 1. So dd vi tri cac tram CORS trén l4nh thé Viét Nam [4].

Dé danh gia chat luong dit 1liéu PWV tinh toan tir GNSS, chung t6i sit dung cac gia tinh
tong luong hoi nude cot khi quyén PWYV tinh toan tir dit liéu quan trac tai 05 tram tham khong
vo tuyen [5], gom Dién Bién, Ha Noi, Vinh, Pa Néng va TP. HO Chi Minh tai mot s6 ngay
cu thé, bao goém cac ngay 13 va 14 thang 3 ndm 2022 dugc tinh tur s6 liéu do 4p sudt, nhiét
d6 diém swong trén cac tang khi ap. S6 liéu tinh PWV tai cac diém kiém tra con lai trong
ngay 13 thang 3 nam 2022 duoc tinh toan noi suy tir dit liéu khi tuong tai cac muc khi quyén
co ban trong dit liéu tai phan tich coa Chau Au (ERAS5) tai duong dan:
https://www.ecmwf.int/en/forecasts/datasets/reanalysis-datasets/era5.
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2.2. Phwong phap tinh PWV tie dir lieu GNSS

Thong qua phuong phap dinh vi diém chinh xac tai mot diém tram CORS, ta nhan duoc
do tre thién dinh cua tang d6i luu ZTD (zenith tropospheric delay), do tré thién dinh ZTD
bao goém 2 thanh phan chinh 13 d6 tr& thién dinh khé ZHD (zenith hydrostatic delay) va do
tré thién dinh u6t ZWD (zenith wet delay) [4, 8-10], quan hé nay dugc biéu thi bing cong
thirc:

ZTD = ZWD + ZHD (1)
Tir cong thire (1) 6 thé xac dinh duoc d6 tré thién dinh w6t cua ting ddi lwu cta diém:
ZWD = ZTD — ZHD (2)
Trong cong thirc (2), do tré thién dinh khé ZHD dugc tinh theo cong thirc:
P
ZHD = 2.2768 > (3

1 — 0.00266 - cos 2¢p — 0.00028.H
Trong d6 Ps 13 4p suat tai ang ten ctia tram dat may thu GNSS (hPa); ¢ 1a Vi do tai Ang
ten cua tram dat may thu GNSS (radian); H 1a d0 cao ellipsoid tai ang ten cua tram dat may
thu GNSS (km).
Sau khi tinh toan duoc do tré thién dinh uét ta sé tinh dugc tong lugng hoi nude tich tu
ctia cot khi quyén theo cong thuc sau:

PWV = ZWD 107
- e (4)

pwRy (k3 + kz)
Trong d6 py 1 ty trong ciia nudc p,, = 999.97 kgm~3; R, 1a hiang s6 khi R, =
461.51 JK~'kg~1; ko, ks 1 hang s6 khiic xa khi quyén k, = 22.1 + 2.2(Khpa™1).
ks = 373900(K?hpa~1)
Ty, 12 nhiét d trung binh cua khi quyén, ¢ Viét Nam gid tri nay [5-6] dugc xac dinh
theo cong thuec:

Ty, = 154.7 + 0.422T — 4.0H (5)

Trong d6 T 1a nhiét d6 trén bé mat dét tai diém do (°K); H 1 do cao cta diém so véi mat
nude bién trung binh (km).

Dé két qua tinh PWV tir s6 liéu do GNSS dat duge do chinh xac cao hon trong diéu kién
cua Viét Nam, tiép tuc lam khop dir li€u tinh PWYV theo cac hé s6 diéu chinh cho trj do ap
sut, nhiét d6 va do am tai diém tram CORS [6] theo cong thirc:

PWVrngw = PWV — 0.013P; + 0.433T, + 0.099RH, (6)

Trong do P, 1a ép suit trén bé mat dat tai diém do GNSS (mbar); T, 1a nhiét do trén mat
dat tai diém do GNSS (d6 C); RH, 1a do am twong ddi trén mat dat tai diém do GNSS (%);
PWVrnew 14 lwong hoi nudc tich ty tai diém do sau khi khép dir liéu (mm).

2.3. Phuong phdp danh gid sai s6

D¢ danh gia chat lugng tinh PWV tir dit liéu do GNSS chung ti lya chon phuong phap
danh gia dg chinh xac theo sai s6 trung phuong tri thyc [14] theo cong thirc sau:

v | |
Mpwvenss = NZ(PWV’;‘K - PVVVIIRNEW)2 (7)
i=1
Trong d6 PWVi, 12 gia tri tinh PWV theo phuwong phap do tham khong vo tuyén va theo
mo hinh tai phan tich ciia Chau Au (ERAS5) tai diém do thir i; PWViypw 12 gid tri tinh PWV
tir dir liéu do GNSS tai diém do thtr i; N 13 tong sé diém duoc st dung dé danh gia do chinh
xac tinh PWV tur dir liéu do GNSS.
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3. Két qua va thao luan

3.1. Két qua danh gid d¢ chinh xdc tinh PWV

Dé budc dau danh gia d6 chinh xac tinh PWV tai Viét Nam, chung t6i lya chon dit lidu
tir 5 diém tram CORS tai c4c vi tri tram Pién Bién (DIEB), Ha Noi (HNOI), Vinh (VINH),
Pa Ning (DNAN), TP. H5 Chi Minh (HOCM) va so sanh tuong ng voi s6 liéu tinh toan
PWV tai 5 tram do tham khong vo tuyén nay. Cac két qua tinh dugc tong hop tai Bang 1 dudi
day.

Bang 1. Panh gia chat lugng tinh PWV tai khu vic c6 tram do tham khong v tuyén.

Tén diém ) PWYV do PWVtinhtheo .. Sai s6 binh
STT tram Thoi diém tinh  tham khéng s0 liéu GNSS (mm). phwong chénh léch

CORS (mm) (mm) (mm)

1 DIEB 2022031300 43,94 43,25 0,69 0,47
2 HNOI 2022031300 44,27 43,30 0,97 0,94
3 VINH 2022031300 41,88 39,92 1,96 3,84
4 DNAN 2022031300 24,78 25,54 -0,76 0,58
5 HOCM 2022031300 57,6 55,47 2,13 4,55
6 HNOI 2022031312 44,98 46,89 -1,91 3,64
7 DNAN 2022031312 25,26 28,47 -3,21 10,28
8 HOCM 2022031312 58,64 56,11 2,53 6,39
9 DIEB 2022031400 46,59 44,58 2,01 4,04
10 HNOI 2022031400 47,53 45,13 2,40 5,78
11 VINH 2022031400 44,75 43,53 1,22 1,49
12 DNAN 2022031400 24,69 26,56 -1,87 3,51
13 HOCM 2022031400 53,29 51,62 1,67 2,79
14 HNOI 2022031412 44,06 43,45 0,61 0,37
15 DNAN 2022031412 42,47 43,32 -0,85 0,73
16 HOCM 2022031412 50,83 51,07 —0,24 0,06
Téng cong: 49,46

Do chinh xé4c tinh PWV tir s liéu do GNSS tai khu vuc c6 diém do tham khong vo tuyén
dat duoc la:

1 i i 5 49.46
Mpwynss = NZ(pWVTK — PWVpnew)? = 5 - +1,81 (mm)

i=1
Déi voi cac diém nam trong khu vuc khong cé tram do thadm khong vo tuyén, d0 chinh
xac tinh PWV trén cac tram CORS dugc dénh gié theo gia tri tinh PWV tur dir li€u tai phan
tich cia Chau Au (ERA5) [15], két qua danh gia do chinh xac tinh PWV tai cac diém CORS
nay duoc tong hop trong Bang 2 duéi day.

Bang 2. Panh gia chat lugng do tai khu vuc khong c6 tram do tham khong vo tuyén.

< PWY tinh tir md PWV tinh theo Binh phwong
Tén diem tram < . < Chénh léch
STT : Thoi diém tinh hinh ERA5 50 liéu GNSS ) chénh léch
CORS (mm)

(mm) (mm) (mm)
1 BAVI 2022031300 42,34 43,50 -1,16 1,34
2 BGIA 2022031300 39,10 34,35 4,75 22,58
3 BLIE 2022031300 54,35 51,04 3,31 10,96
4 BTRI 2022031300 53,62 48,56 5,06 25,59
5 CAOL 2022031300 50,40 55,88 -5,48 30,01
6 CBAN 2022031300 39,43 38,53 0,90 0,81
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oz PWV tinhtrmé  PWV tinh theo A Binh phuong
STT Tén diém tram Thoi diém tinh hinh ERA5 s6 ligu GNSS Chénh l¢ch chénh 1&ch

CORS (mm) (.mm) (mm) (mm).
7 CCHI 2022031300 48,94 54,66 5,72 32,75
8 CPHU 2022031300 41,45 42,74 -1,29 1,66
9 CRKH 2022031300 52,41 56,22 -3,81 14,55
10 CTHO 2022031300 53,40 57,00 -3,60 12,99
11 DLAP 2022031300 38,00 39,80 -1,80 3,22
12 DNON 2022031300 49,77 4451 5,26 27,69
13 DOHA 2022031300 30,55 31,48 -0,93 0,86
14 DSON 2022031300 38,16 40,90 2,74 7,51
15 HDUO 2022031300 39,34 42,92 -3,58 12,82
16 HGIA 2022031300 40,89 40,37 0,52 0,27
17 KANH 2022031300 37,46 35,04 2,42 5,87
18 KSAN 2022031300 31,94 25,34 6,60 43,51
19 KTUM 2022031300 33,40 19,59 13,81 190,71
20 LCAI 2022031300 41,66 41,53 0,13 0,02
21 LKHA 2022031300 51,11 50,50 0,61 0,38
22 MCAI 2022031300 39,51 43,60 -4,09 16,75
23 MGTE 2022031300 50,95 54,74 -3,79 14,40
24 MHOA 2022031300 49,04 56,21 -717 51,48
25 MTHO 2022031300 53,16 57,49 -4,33 18,72
26 NDON 2022031300 29,73 23,91 5,82 33,84
27 PGIA 2022031300 49,18 53,84 —4,66 21,72
28 PLON 2022031300 49,19 50,87 -1,68 2,83
29 QNAM 2022031300 31,68 27,01 4,67 21,82
30 QNIN 2022031300 37,58 40,98 -3,40 11,55
31 TDUO 2022031300 44,82 44,87 -0,05 0,00
32 THMY 2022031300 33,8 27,05 6,75 45,62
33 THOA 2022031300 42,48 43,40 -0,92 0,85
34 TLAI 2022031300 50,64 51,74 -1,10 1,20
35 TNIN 2022031300 47,86 55,85 —7,99 63,82
36 TPAO 2022031300 51,97 50,60 1,37 1,87
37 TPHU 2022031300 29,64 26,26 3,38 11,39
38 TQUA 2022031300 43,00 43,40 -0,40 0,16
39 TRMY 2022031300 35,37 27,10 8,27 68,40
40 TYEN 2022031300 38,08 43,30 -5,22 27,29
41 VANL 2022031300 40,95 42,19 -1,24 1,53
42 VLON 2022031300 52,69 57,22 -4,53 20,55
43 VNIN 2022031300 39,24 43,10 -3,86 14,88
44 VUNT 2022031300 52,47 46,78 5,69 32,38
45 ALUO 2022031306 33,96 24,32 9,64 93,01
46 BAVI 2022031306 40,98 47,40 -6,42 41,25
47 BGIA 2022031306 42,02 34,40 7,62 58,14
48 BLIE 2022031306 40,57 53,17 -12,60 158,77
49 BTRI 2022031306 52,56 51,94 0,62 0,39
50 CAOL 2022031306 52,15 59,76 -7,61 57,90

51 CBAN 2022031306 56,14 37,41 18,73 350,79
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oz PWV tinhtrmé  PWV tinh theo A Binh phuong
STT Tén diém tram Thoi diém tinh hinh ERA5 s6 ligu GNSS Chénh l¢ch chénh 1&ch

CORS (mm) (.mm) (mm) (mm).
52 CCHI 2022031306 37,48 57,91 -20,43 417,36
53 CPHU 2022031306 52,67 45,08 7,59 57,66
54 CRKH 2022031306 41,63 55,85 14,22 202,10
55 CTHO 2022031306 51,92 60,39 -8,47 71,74
56 DLAP 2022031306 50,84 40,05 10,79 116,46
57 DNON 2022031306 55,37 47,65 7,72 59,55
58 DOHA 2022031306 32,42 32,84 -0,42 0,18
59 DSON 2022031306 39,49 45,46 -5,97 35,60
60 EAHL 2022031306 46,56 38,38 8,18 66,96
61 HDUO 2022031306 41,68 43,71 -2,03 4,12
62 HGIA 2022031306 41,30 42,67 -1,37 1,86
63 KANH 2022031306 39,05 43,44 -4,39 19,26
64 KSAN 2022031306 32,88 28,89 3,99 15,91
65 KTUM 2022031306 34,62 25,63 8,99 80,73
66 LCAI 2022031306 45,34 45,75 0,41 0,17
67 LKHA 2022031306 54,11 54,80 -0,69 0,47
68 MCAI 2022031306 39,88 47,37 -7,49 56,06
69 MGTE 2022031306 47,24 56,68 -9,44 89,19
70 MHOA 2022031306 55,27 59,20 -3,93 15,48
71 MTHO 2022031306 53,20 59,59 —-6,39 40,89
72 NDON 2022031306 31,66 29,98 1,68 2,83
73 PHRI 2022031306 52,86 56,48 -3,62 13,08
74 PLON 2022031306 53,60 54,79 -1,19 1,41
75 QNAM 2022031306 31,29 28,97 2,32 5,40
76 QONIN 2022031306 38,37 42,59 -4,22 17,77
7 TDUO 2022031306 45,01 47,40 -2,39 5,72
78 THMY 2022031306 34,19 29,32 4,87 23,72
79 THOA 2022031306 41,88 45,30 -3,42 11,73
80 TLAI 2022031306 55,43 56,42 -0,99 0,98
81 TNIN 2022031306 53,27 56,40 -3,13 9,77
82 TPAO 2022031306 56,50 55,74 0,76 0,58
83 TPHU 2022031306 30,89 31,21 -0,32 0,10
84 TQUA 2022031306 42,35 44,65 -2,30 5,30
85 TRMY 2022031306 34,82 30,91 3,91 15,27
86 TYEN 2022031306 38,04 45,35 731 53,51
87 VANL 2022031306 41,95 45,15 -3,20 10,22
88 VINH 2022031306 42,07 42,15 -0,08 0,01
89 VLON 2022031306 54,37 58,72 -4,35 18,90
90 VNIN 2022031306 41,58 46,03 -4,45 19,81
91 VUNT 2022031306 54,03 51,63 2,40 5,75
92 ALUO 2022031212 35,80 24,33 11,47 131,61
93 BAVI 2022031212 44,55 46,70 -2,15 4,60
94 BGIA 2022031212 41,73 35,63 6,10 37,15
95 BLIE 2022031212 46,95 45,95 1,00 0,99

96 BTRI 2022031212 52,33 52,27 0,06 0,00
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oz PWV tinhtrmé  PWV tinh theo A Binh phuong
STT Tén diém tram Thoi diém tinh hinh ERA5 s6 ligu GNSS Chénh l¢ch chénh 1&ch
CORS (mm) (.mm) (mm) (mm).
97 CAOL 2022031212 51,96 57,22 -5,26 27,71
98 CBAN 2022031212 41,89 37,08 4,81 23,13
99 CCHI 2022031212 53,98 58,60 4,62 21,38
100 CPHU 2022031212 43,55 44,65 -1,10 1,21
101 CRKH 2022031212 49,35 53,49 -4,14 17,12
102 CTHO 2022031212 50,8 57,14 -6,34 40,19
103 DLAP 2022031212 38,90 39,42 -0,52 0,27
104 DNON 2022031212 53,02 52,87 0,15 0,02
105 DOHA 2022031212 33,77 34,66 -0,89 0,80
106 DSON 2022031212 37,16 41,64 -4,48 20,09
107 HDUO 2022031212 41,36 44,44 -3,08 9,47
108 HGIA 2022031212 42,83 42,52 0,31 0,10
109 KANH 2022031212 37,94 43,00 -5,06 25,58
110 KSAN 2022031212 34,81 29,53 5,28 27,83
111 KTUM 2022031212 37,08 30,31 6,77 45,80
112 LCAI 2022031212 46,00 47,02 -1,02 1,04
113 LKHA 2022031212 52,24 53,72 -1,48 2,18
114 MCAI 2022031212 36,45 40,50 -4,05 16,42
115 MGTE 2022031212 52,23 57,51 -5,28 27,89
116 MHOA 2022031212 53,19 57,94 -4,75 22,56
117 MTHO 2022031212 52,36 59,88 —7,52 56,54
118 NDON 2022031212 32,36 28,93 3,43 11,77
119 PGIA 2022031212 54,75 57,72 -2,97 8,83
120 PLON 2022031212 54,96 59,13 -4,17 17,35
121 QNAM 2022031212 32,05 29,24 2,81 7,90
122 ONIN 2022031212 36,92 38,79 -1,87 3,48
123 TDUO 2022031212 47,32 47,81 -0,49 0,24
124 THMY 2022031212 34,62 31,47 3,15 9,93
125 THOA 2022031212 41,77 45,43 -3,66 13,36
126 TLAI 2022031212 54,24 58,64 -4,40 19,34
127 TNIN 2022031212 55,29 58,79 -3,50 12,26
128 TPAO 2022031212 53,00 52,64 0,36 0,13
129 TPHU 2022031212 32,75 30,76 1,99 3,96
130 TQUA 2022031212 44,04 45,62 -1,58 2,50
131 TRMY 2022031212 39,08 34,62 4,46 19,87
132 TYEN 2022031212 37,15 39,92 2,77 7,67
133 VANL 2022031212 39,82 45,37 -5,55 30,82
134 VLON 2022031212 51,51 58,21 -6,70 44,88
135 VNIN 2022031212 38,84 45,76 -6,92 47,90
136 VUNT 2022031212 52,26 52,67 -0,41 0,17
137 BAVI 2022031318 43,76 46,26 -2,50 6,27
138 BGIA 2022031318 41,39 34,12 7,27 52,88
139 BLOC 2022031318 52,06 39,76 12,30 151,20
140 BTRI 2022031318 50,99 48,64 2,35 5,51

141 CAOL 2022031318 49,8 56,68 —6,88 47,35
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. PWYV tinh tir mé PWV tinh theo Binh phwong

STT Tén diém tram Thai diém tinh hinh ERA5 s6 ligu GNSS Chénh lgch chénh 1&ch

CORS (mm) (mm) (mm) (mm)
142 CBAN 2022031318 42,16 40,26 1,90 3,60
143 CCHI 2022031318 48,99 54,80 -5,81 33,70
144 CPHU 2022031318 43,45 45,57 2,12 4,50
145 CRKH 2022031318 50,02 51,49 -1,47 2,16
146 CTHO 2022031318 50,70 58,50 -7,80 60,79
147 DLAP 2022031318 38,57 37,45 1,12 1,25
148 DNON 2022031318 51,98 43,77 8,21 67,42
149 DOHA 2022031318 32,68 36,32 -3,64 13,27
150 DSON 2022031318 38,01 40,35 -2,34 5,48
151 HDUO 2022031318 41,62 43,74 2,12 4,50
152 HGIA 2022031318 42,60 41,85 0,75 0,56
153 KANH 2022031318 36,07 39,04 -2,97 8,80
154 KSAN 2022031318 33,73 28,39 5,34 28,52
155 KTUM 2022031318 37,90 27,16 10,74 115,30
156 LCAI 2022031318 45,40 44,58 0,82 0,67
157 LKHA 2022031318 48,67 50,67 -2,00 4,00
158 MCAI 2022031318 38,00 41,26 -3,26 10,62
159 MGTE 2022031318 55,78 62,32 —6,54 42,73
160 MHOA 2022031318 49,50 56,08 -6,58 43,24
161 MTHO 2022031318 50,14 57,65 -7,51 56,34
162 NDON 2022031318 30,28 26,58 3,70 13,66
163 PGIA 2022031318 48,65 55,63 —6,98 48,76
164 PLON 2022031318 48,67 57,70 -9,03 81,52
165 QNAM 2022031318 31,46 30,89 0,57 0,33
166 QONIN 2022031318 36,96 40,12 -3,16 9,96
167 TDUO 2022031318 43,97 47,75 -3,78 14,26
168 THMY 2022031318 34,53 32,33 2,20 4,85
169 THOA 2022031318 43,55 47,82 -4,27 18,23
170 TLAI 2022031318 48,39 53,77 -5,38 28,97
171 TNIN 2022031318 49,99 56,39 -6,40 41,01
172 TPAO 2022031318 50,62 51,01 -0,39 0,15
173 TPHU 2022031318 30,39 30,98 -0,59 0,35
174 TQUA 2022031318 43,38 45,29 -1,91 3,65
175 TRMY 2022031318 36,81 31,71 5,10 26,01
176 TYEN 2022031318 36,76 41,82 -5,06 25,64
177 VANL 2022031318 41,33 45,44 -4,11 16,90
178 VLON 2022031318 50,00 57,70 -7,70 59,32
179 VNIN 2022031318 40,03 44,12 -4,09 16,70
180 VUNT 2022031318 49,99 48,62 1,37 1,88

Téng cong 5269,86

D6 chinh xac tinh PWV tir s6 liéu do GNSS tai khu vuc khong ¢ diém do tham khong
vo tuyén dat duoc la:
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1 i .., [5269.86
mPWVGNSS = NZ(PWVTK - PWVRNEW) = 179 = i5‘42 (mm)

i=1

3.2. Thao ludn

T cac két qua tinh tinh toan va danh gia do chinh xac trong bang 1 thay rang sai s6 trung
phuong tinh PWV nhan duogc so véi két qua do truc tiép bang phuong phap tham khong dat
duoc trong khoang 2 mm, diém do GNSS tai Da Nang (DNAN) c6 gia tri 1éch tuyét ddi 16n
nhét trong két qua so sanh 1 3,21 mm 13 khé nho, cho thiy cac két qua tinh PWV tir dit liéu
do GNSS kha sat véi s6 liéu do tryc tiép tir phwong phéap tham khong vo tuyén. Két qua tinh
va danh gid do chinh xac tinh PWV so v&i mé hinh tai phan tich cia Chau Au ERA5 nhan
dugc trong bang 2 dat dugc trong khoang 6 mm diém do GNSS tai Ca Chi (CCHI) ¢c6 gia tri
1éch tuyét d6i 16n nhat trong két qua so sanh 1a 20,43 mm, cho thay cac két qua danh gia do
chinh x4c tinh PWV tir dit liéu do GNSS theo mé hinh tai phén tich c6 sai s6 16n hon so véi
danh gia truc tiép tir s liéu do tham khong v tuyén, két qua danh gid so voi mo hinh tai
phan tich 1 phi hop bdi vi gid tri PWV nhan dugc tir mo hinh ERA 5 ¢6 d6 chinh xac thap
hon so véi gia tri PWV nhan dugc tir do tham khong vo tuyén, két qua danh gia theo ERAS
cling da phan anh kha khach quan vé chat luong tinh PWV tir dit liéu do GNNS dat duoc.

4. Két luén

Hoi nuéc trong khi quyen c6 vai tro dac biét quan trong trong chu trinh nude trén Trai
Pit va c6 tac dong truc tiép, manh mé toi hé thong thoi tiét. Chinh vi vdy cong tac do dac,
tinh toan luong hoi nudc PWV trong cot khi quyén thang dung ngay cang duoc quan tam dac
biét. Do dic tinh thay d6i nhanh, bién d6 thay d6i 16n khién PWV 14 yéu té khi quyén rat kho
do dac, cac nha khoa hoc gip khé khin nghién ciru sy phan b6 cia PWV theo khong gian va
thot gian. Cac phuong phap do PWV thuong dugce sir dung cac thiét bi tham khong vo tuyén,
may do birc xa séng ngan dit trén mat dat, hé thong LIDAR, hé thong LASER. Tuy nhién,
cac phuong phap do nay co chi phi 16n, quan trac dugc trong pham vi khong gian nho. Nghién
ctru da trinh bay cu thé phuong phap tinh toan téng luong hoi nudc cot khi quyén PWV tir
dir liéu do GNSS trén lanh thd Viét Nam. Dua trén co s& bai toan dinh vi diém chinh xéc két
hop v6i giai phap tinh toan nhiét do trung binh cot khi quyén trong diéu kién Viét Nam va
giai phap lam khop két qua tinh PWV cho thiy két qua tinh PWV da tiém céan sat voi s ligu
do tryuc tiép bang phuong phap do tham khong vo tuyen Ngoai ra, nhitng két qua danh gia
d6 chinh xac cac diém nam ¢ nhitng khu vuc khac diém do dac tham khong vo tuyen cling
cho thay két qua tinh PWV & nhiing diém nay kha phu hop voi dir liéu khi quyén tai phan
tich ERAS5. Vi cac két qua danh gia o trén da budc dau khang dinh chét luong tinh téng
luong hoi nudc PWV tur cac tram CORS c6 d6 tin cay cao va hoan toan co thé sir dung duoc
trong nghién ciru khoa hoc va du bao khi twong trong thoi gian t6i. Viée trién khai x4c dinh
dugc lugng hoi nudce tich tu (PWV) tir dir liu do GNSS tai Viét Nam s€ giup tang cuong
chat luong du bao khi tuong thong qua viée b6 sung dir liéu giam sat trang thai khi quyén va
1a co s& b sung théng tin vé cu trac am cua khi quyén vao hé théng dong hod s liéu cho
cac mo hinh khu vyc phan giai cao trong thoi gian toi.

bong gop cua tac gia: Xay dung y twong nghién ciu: LV.T., M.K.H.; Lua chon phuong
phap nghién’cﬁ'u: L.V.T.,D.B.T., M.K.H,, Phan tich mau: L.V.T., M.K.H.; Lay mau: L.V.T.,
M.K.H.; Viét ban thao bai bao: L.V.T., D.D.T.; Chinh stra bai bao: L.V.T., D.D.T.

Loi cam on: Bai bao hoan thanh nho vao két qua cua nhi¢m vu: “Xac dinh téng luqng dién
ta tu do (TEC), lugng hoi nudce tich tu (PWV) tir dir liéu GNSS trén pham vi 1anh tho Viét
Nam”.
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Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duoc sao chép tur nhitng nghién ctru trude day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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The solution and result of calculating total precipitation water
vapor (PWV) from GNSS data in Vietham
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Abstract: This article will present to you about the solution to calculate the total precipitation
water vapor (PWV) and some information about the results of the evaluation of calculating
PWV from Global Navigation Satellite System data (GNSS) from five different CORS
stations; In which the measuring locations in Dien Bien (DIEB), Ha Noi (HNOI), Vinh
(VINH), Da Nang (DNAN), Ho Chi Minh City (HOCM) have non-radio—sensing data or do
not have non-radio—sensing data. The results have the standard deviation range from 2 to 5
mm, which shows that the PWV data calculated from CORS stations has high reliability and
can be used in scientific research and meteorological forecast.

Keywords: GNSS; PWV; CORS; Precipitation water vapor.


mailto:duductien@gmail.com

17

28

39

55

69

74

93

Table of content

Tuan, L.N.; Duong, Q.T.; Dan, P.T.; An, N.T.N.; Toai, L.Q. Research and propose
agricultural livelihood models adapting to saltwater intrusion in Vinh Long Province.
VN J. Hydrometeorol. 2022, 744, 1-16.

Ba, N.D.; Hung, N.T.Q.; Nhi, B.T.C.; Hue, N.K.; Sang, V.M.; Thao, L.T.L.; Tri, D.Q.; Ky,
N.M. Auditing piggery waste at the farms in Loc Ninh District, Binh Phuoc Province. VN
J. Hydrometeorol. 2022, 744, 17-27.

Trinh, N.N.; Thinh, N.H.D.; Thu, N.T.Q.; Phuong, P.T.D.; Van, C.T.; Thoa, L.T.K.
Assessment of surface water quality using WQI index at flowing through Bao Dinh River,
Tan An City. VN J. Hydrometeorol. 2022, 744, 28-38.

Tien, T.H.; Dat, N.D.; Tuong, P.; Thien, V.M.; Phuong, N.H.; Quan, N.T. Study on water
security assessment for Viet Nam Mekong Delta. VN J. Hydrometeorol. 2022, 744, 39-54.

Hang, D.T.; Hang, V.T. Some characteristics of hydrological drought in Central Highland
of Vietnam during the period of (1980-2015). VN J. Hydrometeorol. 2022, 744, 55—68.

Quyen, H.; Hoang, H.A.; Duong, D.M. Trial design of high-performance brackish desali-
nation system for households in the Vietnamese Mekong Delta. VN J. Hydrometeorol. 2022,
744, 69-79.

Phu, H.; Trieu, D.M.; Han, H.T.N.; Ha, T.T.M. Assessing the sustainability of clean water
supply works in Ham Thuan Bac District, Binh Thuan Province in the context of climate
change. VN J. Hydrometeorol. 2022, 744, 80-92.

Thuy, L.V.; Tien, D.D.; Hung, M.K. The solution and result of calculating total precipita-
tion water vapor (PWV) from GNSS data in Vietnam. VN J. Hydrometeorol. 2022, 744, 93—
103.



	BÌA KHÍ TƯỢNG 2020 (cả năm)_Part11
	Mục lục_17
	1. Proofreding
	2. Proofreading
	3. Proofreading
	4. Proofreading
	5. Proofreading
	6. Proofreading
	7. Proofreading
	8. Proofreading
	tienganh_7

