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MUC LUC
Bai bao khoa hoc
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Pa Ning
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Bai bao khoa hoc

Nghién ciru cac qua trinh thay dong luc tich hop (song, dong chay
va muc nwéc) bang MIKE 21/3 coupled model FM viing bién Pa
Ning

Hoang Thai Binh?, Pao Pinh Chim®?, Pao Thi Thio!, Lé Pirc Hanh', Nguyén Thai
Son’, Nguyén Minh Huan®, Nguyén Quoc Trinh!?*

! Vién Dia ly, Vién Han 1am Khoa hoc va Cong nghé Viét Nam (VAST);
hoangthaibinh@yahoo.com; chamvdl@gmail.com; thaodt010@wru.vn;
hanhvdl@gmail.com; nguyenthaison99@gmail.com; maitrinhvinh@gmail.com

2 Hoc vién Khoa hoc va Cong ngh¢, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam

3 Trudng Pai hoc Khoa hoc Tu nhién, Pai hoc Qudc gia Ha Noi, s6 334 Nguyén Trii,
Thanh Xuan, Ha N6i; nmhuan6l@gmail.com

*Tac gia lién hé¢: maitrinhvinh@gmail.com; Tel: +84-989202527

Ban Bién tdp nhan bai: 05/12/2021; Ngay phan bién xong: 04/01/2022; Ngay dang bai:
25/3/2022

Tém tit: Nghién ctru ndy giai quyét bai toan hai chiéu vé ché do thuy dong luc tich hop
(song, dong chay va muc nuéc) khu vuc bién Pa Ning bang mé hinh MIKE 21/3 Couple
Model FM cua DHI. Pay la mot mé hinh hién dai da va dang dugc ap dung nghién ciu
manh mé& ¢ Viét Nam va nhiéu nudc trén thé gidi. Mo hinh d3 duoc 4p dung tinh toan hiéu
chinh va kiém dinh v&i s6 lidu khao sat thyc dia va tram quan trac Hai van Son Tra (thang
05/2021) dé tim ra bo thong sé phit hop cho két qua chi sé Nash va tuong quan trén 70%
ctia hiéu chinh va 75% cta kiém nghiém. Tt do, nghién clru str dung dé mo phong ché do
thuy dong luc khu vuc bién Pa Néng bién dong theo gié mua Tdy Nam va gié mua Dong
Bic. Cac dic trung ché do thiy dong luc ciing cho thay thé hién tinh chdt mua rd nét va
hinh thanh cac hoan Iuu ven bd véi quy mé 16n nho khac nhau tiy vao ting thoi diém. Nhin
chung, két qua nay c6 thé 1am co so cho cac nghién ciru tiép theo vé thity dong luc ba chiéu,
hé théng hoan luu ven b (dong RIP), van chuyén bun cat va bién d6i dia hinh, bai toan 6
nhiém moi trudng, sinh thai.

Tir khéa: MIKE 21/3 Couple model FM; M6 phong; Thity dong luc; Pa Niang.

1. Mé dau

Hién nay, c6 rat nhiéu nghién ctru trong linh vuc hai duong tng dung dung cac mé hinh
hinh toan dé giai quyét van dé trong va ngoai nudc. Cac md hinh mé phong thé hién phan
anh dugc birc tranh tong thé toan canh khu vuc nghién ctiru sdng dong va chi tiét cu thé. O
Vi¢t Nam, mo hinh hod da va dang dugc ap dung rong rai trong nghién ctru va tinh todn mo
phong ché @6 thuy dong luc don 1¢ va tich hop song, dong chay va muc nude [1-3]. Trong
d6, md hinh MIKE 13 bd mé hinh mé phong vé cac hoat dong ctia nude do vién Thuy luc
Dan Mach xdy dung. B mé hinh nay dugc tich hop gom réat nhiéu cic mé hinh thanh phan
gitip md phong cac qua trinh thay van, thity dong luc ho, van chuyén bun cat, moi trudng,
sinh thai. Trong d6, m6 hinh MIKE 21/3 Coupled Model FM mé phong ché @6 thuy dong
luc hai chiéu (song, dong chay va myuc nudce) vang ven bién. M6 hinh MIKE 21/3 Couple
FM la hé thong lién két dong co thé két ndi cac mo hinh dong lyc (MIKE 21FM) [4-5] va
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md hinh séng (MIKE 21SW) ma viéc lién két dong cac mo hinh cho phép tinh toan twong
tac qua lai 14n nhau giita cic qua trinh nhu twong tac séng va dong chay. Hién nay, mé hinh
nay duoc ing dung kha rong rai ¢ Viét Nam trong cac cong trinh nghién ctru [6] dén cac dé
tai cac cép trai dai doc ven bién [7-11].

Tuy nhién, trong bdi canh bién d6i khi hau nhitng nim gan day, khu vuc nghién ctu
dang phai chiu anh hudng cua nhiéu loai hinh thién tai nguy hiém va khac nghiét hon nhu
bio, 1{i, muc nudce bién dang, boi tu—x6i 16 bo bién,... ma nhirng hién tugng thién tai nay lai
lién quan mét thiét dén ché do thuy dong luc vung ven bién noi chung, tréng d6 c6 ba Ning
gay anh huong manh mé dén qua trinh phat trién kinh té bién cua thanh phd, dic biét 1a anh
huong dén phat trién du lich vang bién [12-14]. Ma ving bién Da Nang c6 hoat dong kinh
té hang hai, du lich rat phat trién mang lai thu nhap 16n cho thanh phd. Do d6, dé tiép can
lam sang to va hiéu biét vé cac quy ludt va hoat dong cua ty nhién, trong d6 c6 cac qua trinh
thity dong luc dan nham giam thiéu thiét hai ciia thién tai va thuc day kinh té dja phuong.

Vay, thiét 1ap nghién ciru cac qué trinh thity dong luc tich hop (song, dong chay va muc
nudc) bang MIKE 21/3 coupled model FM ving bién Pa Ning véi muyc dich 1am sang t6
phan nao qué trinh thity dong lyc khu vuc bién Pa Néng 13 can thiét. Cac budc tién hanh va
két qua dat dugc s€ dugc trinh bay dudi day.

2. Phwong phap nghién ctru va dir liéu sir dung

2.1. Khu vuc nghién ctru

Pa Ning 1a thanh phd ven bién voi dudng bo bién dai 70 km, mot thanh phd truc thudce
trung wong, nam trong ving Duyén hai Nam Trung B Viét Nam, trai dai tur 15°15°-16°40°
vi Bic va tir 107°17°-108°20° kinh Péng, trén truc giao théng Bac—Nam vé duong bo, duong
sit, duong bién va dudng hang khong, 1a mot trong nhiing cira ngd quan trong ra bién ctia Tay
Nguyén va cac nudc Lao, dong bac Campuchia, Thai Lan va Myanma (Hinh 1) [15].

CHINA

P g O THGA THIEN - Ha 1 T8 MUIYEN DA HOAND 4

TP HO CHI MINK
8,

Hinh 1. Ban d6 hanh chinh TP. Pa Nang.

Nim 2005, bién Pa Ning da duoc tap chi Forbes binh chon 12 mot trong sau bai bién dep
nhét hanh tinh, voi nhitng khu du lich sinh thai, hiéu dia danh du lich tm linh ndi tiéng ciing
nhiéu khu nghi dudng rit sang trong. Pa Ning nim & trung tim cua tam giac di san vin hoa
thé gidi, hé thong giao théng duong bo, duong hang khong, duong thily ngdy cang mé rong va
hoan thién hon, tao diéu kién thuan loi cho du lich bién phat trién [15].
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2.2. Phwong phap nghién curu

Mo hinh két hop MIKE 21/3 COUPLED MODEL FM 14 hé théng mé hinh dong luc c6
thé 4p dung cho ving ctra séng, ven bién va trong song [1-3, 16]. B6 md hinh gdbm c4c md
dun sau: M6 dun dong chay (MIKE 21 FM); M6 dun tai khuéch tan; M6 dun chat luong nudc
va sinh thai hoc; M6 dun van chuyén bun, cat; M6 dun phé song (MIKE 21 SW). M6 dun
dong chay va phd song 1a hai thanh phan co ban ciia mé hinh MIKE 21/3 COUPLED
MODEL FM. M6 hinh nay cho phép tinh toan tuong tac giita song va dong chay bang viéc
sir dung két hop giita mo dun dong chay va mé dun séng. Su két hop giita cac mé dun cia
mo hinh cho phép mé phong su twong tac qua lai ddy du cta nhiing thay d6i vé do sdu dén
tinh toan song cling nhu dong chdy nén dg chinh xac cua moé hinh ciing dugc nang cao so véi
cac md hinh khac.

- M6 dun dong chay MIKE 21 FM [4, 5, 16]: la md dun co ban tinh toan truong dong
luc dong chay véi cach tiép can mat ludi linh hoat dang tam giac phi cdu trac. M6 dun nay
duogc tmg dung nghién ctru cho hai duong hoc, méi trudng ving cira song ven bién. Mo dun
gdm c6 hai phuong trinh chinh 13 phuong trinh lién tuc va phuong trinh dong luong.

- M6 dun song MIKE 21 SW [1, 16]: la md dun tinh pho song gio dugc tinh toan dya
trén ludi phi cau tric. M6 dun nay tinh toan su phat trién, suy giam va truyén séng gié va
song ling & ngoai khoi va khu vuc ven bo.

2.3. Dir liéu sur dung

- S6 lidu d6 sau va duong bo ciia khu vuc viing ven bién va cira song thanh ph6 Pa Ning
va lan can duoc thu thap va sd hoa tir cac ban dd dia hinh day bién (hai d6) tir cac ty 1& khac
nhau ty I¢ 1:100000 va 1:25000 do Cuc Do dac Ban dd va BO Tu 1énh Hai quan Quan doi nhan
dan Viét Nam xuat ban. Nhing dit liéu tir nhitng méanh ban d0 trén gidy va da duoc quét vao
may tinh va sb hoa. Céac dit liéu chuyén thanh cac dang s6 hoa luu trén may tinh duoc xir 1y va
chinh bién thanh hé thng nhat tir cac méanh ban d roi rac [17]. Tir s liéu sau khi da dwoc xir
1y dung x4y dung ludi tinh va mién tinh (Hinh 2a). Khu vuc nghién ctru dugc thé hién trudng
d6 shu sau khi d4 xay dung duoc ludi tinh va mién tinh (Hinh 2b).

- 6 liéu dung cho céc bién: 1a myc nudc thuy triéu dugc 1ay tir mo hinh phan tich hang
s6 diéu hoa [18]; S6 liéu song ngoai khoi tai diém E duoc 13y tir md hinh toan cau WaveWatch
[11 (Hinh 2¢) [19]. S6 liéu séng va muc nudc tai tram AWAC [20] va tram Son Tra [21] 1a
dé hiéu chinh, kiém dinh mé hinh Mike 21/3 couple (Hinh 2d).

bé thuan lgi cho vige tinh toan, mo phong cac qua trinh thuy—dong lyc ¢ vung nghién
ctru, mién tinh toan duoc mo rong ra ngoai phia bién khang 50 km nham giam sai s cta bién
anh huong dén két qua mo phong cia moé hinh. Toa d6 mién tinh tir 15,7°N-16,6°N va
108,05°E-108,8°E.
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JAWAC

SON TRA

Hinh 2. Cac diéu kién dau vao va so sanh trong khu vure nghién ctru: (a) Mién va ludi tinh khu vuc
nghién ctru; (b) Pia hinh khu vuc nghién ctru; (¢) Vi tri bién séng; (d) Vi tri tram hiéu chinh—kiém
dinh.

3. Két qua va thio luin

3.1. Két qud hiéu chinh va kiém nghiém

a) Két qua hiéu chinh: M6 hinh MIKE 21/3 Couple Model FM dugc thiét 1ap tinh toan
md phong cho khu vuc nghién ctru ving bién Da Néng. Cac dir liéu s dung d4nh gia higu
chinh la:

- Thoi gian hiéu chinh myuc nuéc triéu tur thang 11/2020 (tir 13/11/2020-14/11/2020) tai
tram muc nude Son Tra (Hinh 3);

- Thoi gian hiéu chinh mo hinh soéng thang 5/2021 (tir 02/05/2021-09/05/2021) tai tram
AWAC (Hinh 4).

Két qua hiéu chinh phan anh twong ddi chat luong c6 d6 dam bao chinh xac tot nhu thé
hién 6 Bang 1.

Bang 1. Két qua hiéu chinh mé hinh M6 hinh MIKE 21/3 Couple Model FM.

TT Yéu to Hé s6 Nash H¢ s twong quan
Muc nude tram Son Tra 0,762 0,7938
2 Song tram do AWAC 0,712 0,7653
Thintn pho[o] o
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' ' ' ' | ‘ ' ' 1 ' 3 03 = n'=0.7ﬁ?§"_,.-v'
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5 o .
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Hinh 3. Két qua hi¢u chinh myc nudc gitra thyc do va tinh toan tai tram Son Tra tir 13/11/2020 dén
14/11/2020: (a) Bién trinh myc nuée (thuc do 1a dudng xanh—tron; tinh toan la dudong do—khdng
tron); (b) Tuong quan myc nudgc gitra thyc do va tinh toan.
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Hinh 4. Két qua hiéu chinh cua dic trung song (Hs, Tp, Dir) thuc do va tinh toan tai tram AWAC tir
02/05/2021 dén 09/05/2021 (thuc do 14 dwdong mau xanh —khong tron; tinh toén 1a duong mau den—
tron).

b) Kiém dinh: Bo thong mé hinh sau khi dugc hiéu chinh s& dugc st dung dé tinh toan
kiém nghiém nhu sau:

- Thoi gian kiém dinh myc nude triéu tir thang 11/2020 (tir 15/11/2021-17/11/2021) tai
tram muc nudc Son Tra (Hinh 5) ;

- Thoi gian kiém dinh mo hinh song thang 5/2021 (tir 19/5/2021-31/05/2021) tai tram
AWAC (Hinh 6).

Két qua kiém nghiém cho thay tuong dbi chat luong c6 d6 dam bao chinh xac tét nhu
thé hién ¢ Bang 2.

Bang 2. Két qua kiém nghiém mé hinh M6 hinh MIKE 21/3 Couple Model FM.

TT Yéu to Hg¢ so Nash Hg so twong quan
1 Muc nuée tram Son Tra 0,795 0,8427
2 Séng tram do AWAC 0,762 0,7945
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Hinh 5. Két qua kiém nghiém myc nuéce gitta thuc do va tinh toan tai tram Son Tra tir 15/11/2020
dén 17/11/2020: (a) Bién trinh myc nudc (thyc do 1a duong xanh—tron; tinh toan 1a duong do—khdng
tron); (b) Tuong quan myc nudc gitra thyc do va tinh toan.
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Hinh 6. Két qua kiém nghiém cua dac trung song (Hs, Tp, Dir) thuc do va tinh toan tai tram AWAC
tir 19/05/2021 dén 31/05/2021 (tinh toan la duong mau xanh—khong tron; thyc do 13 dwdng mau den—
tron).

Két qua hiéu chinh va kiém dinh mé hinh cho két qua tai diém khao kha tot, nhu vy co
thé stir dung b thong s6 cua mo hinh dé tinh toan ché do thuy dong luc cho khu vuc bo bién
DPa Nang.

3.2. Két qua tinh todn trong mua gié Tdy Nam

Qua két qua md phong trudng song cho thay, vung ven bo bién ba Niéng chiu anh L huong
kha ro rét cua thuy triéu. Khu vuce nghién ctru ¢6 ché d6 ban nhat tridu khong déu, mdi ngay
1én xubng 2 lan, bién d6 dao dong khoang 0,6 m, 16n nhét dat trén 1,4 m. Vao mua gi6 mua
Tay Nam khu vuc nay huong song chu yéu la Nam, Dong Nam va Bong tac dong chu yeu
den khu vie (Hinh 7). Trong do huong song Dong va Dong Nam la 2 hudng song chiém tan
sut kha 16n. Trong nam séng c6 do cao 1on thuong tap trung vao mua he, lon nhét vao thang
VII va IX. Va do hién tugng khiic xa song, khi tién vao ving nuéc ndng, huéng séng co
khuynh huéng truc giao v6i duong ding sau.

V& chiéu cao song: Chiéu cao séng gié mua Tay Nam bé hon so voi do cao song trong
mua gié Dong Bic, tham chi c6 lic chi bang % so voi GMDB. Vao mua hé, dong chay ven
bo nhin chung ¢6 hudng tir Nam 1én Bic (Hinh 8). Tuy nhién do anh hudng cia hinh thai
duong b va dia hinh day ma timg noi xuat hién cac huéng chay riéng biét, c6 noi dong chay
1éch v&i huéng chu dao tao nén cac dong chay quan. O khu vue ngoai khoi, truong dong chay
ddng nhit hon so véi khu vire gan bo.
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Hinh 7. Két qua md phong truong song mua gié Tay Nam: (a) Thoi ky truong song lac triéu 1én; (b)
Thoi ky Trudng song luc dinh tridu; (c) Thoi ky trudng séng luc triéu xudng; (d) Thoi ky trudng
song lc chén tridu.
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Hinh 8. Két qua mé phong truong dong chay mua gié Tay Nam: (a) Thoi ky trudng dong chay luc
tridu rat; (b) Thoi ky Trudng dong chay lic triéu 1én; (c) Thoi ky Truong dong chay lic dinh triéu;
(d) Thoi ky Trudng dong chay luc chén triéu.

3.3. Két qua tinh todn gié mia Péng Bic

Qua két qua moé phong cho thay, viing ven bién chiu anh huong kha nhiéu cua ché do
thuy triéu. Trong mot ngay, khi tridu dang song co kha ning tién sat vao trong b va khi tridu
rut thi song ¢ cach bo kha xa.

Hudng séng ngoai khoi chil yéu 13 huéng Pong, Péng—Pong Béc va Pong Nam, nhung
chu yéu 1a huéng Pong Béc tring v6i hudng gié mua Pong Béc (Hinh 9). Do anh hudng cta
hién (mg khiic xa song, cac hudng song ngoai khoi c6 thé khac nhau nhung khi tién vao ving
nudc noéng, hudng song cé khuynh hudng truc giao voi dudng dang sau. Vi vay song & cac
khu vyre gan bd ¢ hudng nam trong cung Dong Dong Bic—Dong—Dong Nam.

Chiéu cao séng gié mua Pong Bic cao hon han trong thoi ky gié mua Tay Nam, chiéu
cao song ngodi bién 16n nhat khoang tir 2,6-3,0 m chiém tan suit 16n va chiéu cao song ven
bo tir 0,25-0,7 m 1 chii yéu. Khi song ngoai bién truyén vao gan bo, song bi bién dang va
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khuc xa, d6 cao song giam dan tir ngoai khoi vao khu vye gan bo do hiéu ing séng v va ma
sat day kha 16n.

Vao mua dong, dong chay ven bd nhin chung c6 hudng tir Bic xudng Nam (Hinh 10).
Tuy nhién, tuong ty nhu mua he, do anh hudng cia hinh thai duong bo va dia hinh day ma
ting noi xuét hién cac hudng chay riéng biét, c6 noi dong chay léch véi huéng chu dao tao
nén cac dong chay hoan luu. O khu vuc ngoai khoi, truong dong chay déng nhat hon so véi
khu vuc gan bo.
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Hinh 9. Két qua mé phong truong song mua gié Pong Bic: a) Thoi ky Truong song luc triéu 1én; b)
Thoi ky Trudng song luc dinh tridu; ¢) Thoi ky Trudng séng luc triéu xudng; d) Thoi ky Truong
song luc chan triéu.
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Hinh 10. Két qua mé phong trudng dong chay mua gié Pong Béc: a) Thoi ky Truong dong chay lic
tridu 1én; b) Thoi ky Truong dong chay lic dinh tridu; (c) Thoi ky Truong dong chay luc triéu xudng;
d) Thoi ky Truong dong chay luc chén triéu.
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4. Két ludn

B9 mo6 hinh MIKE, trong d6 ¢6 mé hinh MIKE 21/3 COUPLED MODEL FM [a mot
cong cu manh trong viéc tinh toan, mé phong dong chay 2 chiéu trong d6 co su tuong tac
gitta yéu t song va dong chay bang phuong phap phan tir hiru han.

Két qua nghién ctru thong qua qua trinh m6 phong thuy dong luc (song, dong chay va
muyc nudc) da duge hidu chinh va kiém nghiém dya trén 0 liéu quan trac do dac thyc té thang
5/2021 cho thiy d6 d6 chinh xéac twong dbi tot phd bién trén 70% véi song va trén 75% voi
muc nude. Tir d6, cac két qua mo phong ché do thiy dong luc tir md hinh MIKE 21/3 Couple
Model FM cho thiy yéu t6 song va dong chay thé hién duoc tinh chét gié mia Pong Bic va
Tay Nam theo sy bién dong thay ddi cta thuy tridu kha r. Bén canh dé, hiéu tng tac dong
ctia dia hinh va duong bo 1én ché do thuy dong luc ciing duoc thé hién phan nao trong khu
vuc nghién ctru. Ngoai ra, sy giao thoa giita song va dong chay tao nén nhitng dong chay
hoan luu theo cac quy moé 16n nhd khac nhau tuy vao thoi ky con nudce ¢ khu vuce cua song
va ban ddo Son Tra.

Do vy, day chi 1a két qua so bo do ludi tinh van chua thé hién duoc cac dic trung ven
bo va déc bit la sy tham gia cdu cdc cira sOng; thoi gian hi€u chinh va kiém nghiém vén con
han ché chua dai. Nén khu vuc nay van can c6 nhiing nghién clru cy thé va sau hon dé thé
hién 16t ta dugc bic tranh tong thé hon va tmg dung cho cac van dé lién quan khac. Nhin
chung, két qua nay co thé lam co s& cho cac nghién ciru tiép theo vé thuy dong luc ba triéu,
hé thong hoan luu ven b (dong RIP), van chuyén bun cat va bién dbi dia hinh, bai toan 6
nhiém moi truong, sinh thai,.....

bong gop cua tac gia: Xay dung y tuong nghién ciru: H.T.B.,, b.D.C., NM.H,, N.Q.T.; Lya
chon phuong phap nghién ctru: B.D.C., NM.H., N.Q.T.; Xur ly s6 lieu: LD.H., N.T.S,,
b.T.T., N.Q.T.; Viét ban thao bai bao: H.T.B., D.D.T., N.Q.T.; Chinh stra bai bao: B.D.C.,
N.Q.T.

Loi cam on: Tac gia xin chan thanh cam on dé tai co so cAp Vién dia 1y “nghién ctru Gmg
dung m6 hinh s6 tri phuc vu danh gia ché do thuy dong luc (song, dong chay, thuy triéu) khu
vuc ven bién tp. Pa Nangtrong diéu kién bién d6i khi hau va nudc bién dang” do ThS. Hoang
Thai Binh lam cht nhiém, Vién Dia ly — Vién Han 1dm Khoa hoc va Cong ngh¢ Vi¢t Nam la
co quan chu tri da hd tro, cung cép co s& dit liéu dé thuc hién bai bao nay.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 14 cong trinh nghién ctru ciia tap thé
tac gid, chua dugc cong bo ¢ dau, khong sao chép tir nhitng nghién ctru trude day; khong cod
su tranh chap loi ich trong nhom tac gia.
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Research on integrated hydrodynamic processes (waves, currents
and water levels) by MIKE 21/3 coupled with FM model in the Da
Nang coastal zone
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Abstract: This paper solves the two—dimensional problem of integrated hydrodynamic
regimes (waves, currents and water levels) in the Da Nang coastal zone using MIKE 21/3
Couple Model FM of the DHI. This is a modern model that has been strongly applied in
research in Vietnam and many countries others. The model has been calibrated and verified
with field survey data and Son Tra station (May 2021) to find a suitable set of parameters
for the Nash index and the corresponding index which results in over 70% of the correction
and 75% of the test. This study uses it to simulate the hydrodynamic regime in the Da Nang
coastal zone, which fluctuates with the southwest and the northeast monsoon. The
hydrodynamic regime features also show clear seasonality and the formation of coastal
circulations with different large and small scales depending on the time. In general, this
result can serve as a basis for further studies on three dimensional hydrodynamics, coastal
circulation system (RIP current), sediment transport and topographic change, environmental
pollution, ecology.

Keywords: MIKE 21/3 Couple Model FM; Simulation; Hydrodynamics, Da Nang.
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Bai bao khoa hoc
Panh gia va du bao chat lwgng nwéce cac kénh, rach, song, suoi
trén dia ban tinh Binh Duwong
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Tém tit: Chat lugng nude tai cac kénh, rach song, sudi dudi tic dong cia phat trién cong
nghiép va d6 thi hoa 1a mot trong nhirng van dé can duoc quan tdm trong viéc quan Iy tai
nguyén nudc tai dia ban tinh Binh Duong. Nghién ctru thyc hién dénh gia chét lugng nudc
tai 26 luu vuc song, sudi va kénh rach tinh Binh Duong cho cai nhin tong quat vé tinh hinh
chat luong nude va du bao chét lugng nudce thay doi trong tuong lai qua kich ban xa thai
nam 2025. Két qua hi¢u chinh va kiém dinh myc nudc kha tét véi NSE va RZ trén 0,7 dong
thoi két qua hiéu chinh ndng d6 min tam chip nhan véi NSE va R? trén 0,5. Két qua hiéu
chinh va kiém dinh cho chét lugng nudc (BOD, COD, NH4*, NO3", PO43*) cho phan trim
sai s6 so véi thuc té dudi 25%. Nghién ctru thyc hién mo phong chat luong nude theo cac
kich ban voi két luan nhidu luu vuc vugt ngudng néng do cho phép theo QCVN 08—
MT:2015/BTNMT cot B1 dic biét 1a cac luu vuc nam gan khu cong nghiép, khu do thi va
mot s6 viing néng nghiép chin nudi 16n. Chi sb chit lugng nude (WQI) dugc tinh toan bang
céc két qua trich xuat tir mo hinh MIKE 11 cho phép danh gia 6 hon vé phan ving 6 nhiém
cta tinh Binh Duong.

Tir khéa: MIKE 11; Ecolab; Chat lugng nude; WQI; Luu vuc.

1. M& dau

Binh Duong 1a mét tinh ¢6 téc d phat trién kinh té cao so v6i ca nudc va khu vuc [1]. Vi
su phap trién ciia cong nghiép va gia ting dan s6, nhiéu luu vure di c¢6 cac van dé trong viéc
quan 1y chit lugng nudc khi ndng do tai luong thai ngdy mot ting nhung kha nang tur 1am sach
cta luu vyc c6 gidi han. Két qua 1ay mau phén tich vao ngay 14/4/2020 cho thay, chat luong
nude kénh Ba Bo nhu sau: Thuong nguén ham lugng chét hoat dong bé mat 4,2 mg/l, vuot quy
chuin 8, 4 lan [2]. Ngay 8/4/2020, chi sau mot trdn mua déu mua, sudi Cho chay tir KCN Dai
bang xudng P. Tan Phudc Khanh, TX. Tan Uyén bdng ndi ddy bot tring. Bot lap day dong
su61i kém theo mui hoi khién nguoil dan hoang mang. Theo S6¢ TNMT Binh Duong, qua lay
mau nudc xét nghiém, con sudi nay bi 6 nhiém ham lugng BOD vuot 127 1an, COD vuot 123
1an...[3]. Trudc tinh hinh chat lugng nudc dién ra kha phc tap, viéc danh gia hién trang ciing
nhu du bao anh hudng cua néng dd cac chat 6 nhiém tai cac luu vuc dia ban tinh Binh Duong
1a can thiét. Hién nay, phuong phap mé hinh hoa duoc img dung rong rii trong mé phong qua
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trinh lan truyén ndng do cac chat trén nhiéu hé théng séng sudi. P c6 nhidu nghién ciru ngoai
nudce img dung mé hinh MIKE 11 dé mé phong luu lugng va chat luong nudc [4, 7]. Tai Viét
Nam, nhiéu nghién ctru ciing di tng dung mé hinh MIKE 11 trong viéc danh gid, du bao va
quén 1y cht luong nude [8, 11]. Trén thuc té, da c6 cac nghién ciru danh gia chat lwong nudc
tai cac luu vyc tinh Binh Duong [12 15], tuy nhién, pham vi nghién ctru con nho 1é chua cho
thdy dugc birc tranh tong quan vé tinh hinh chét lvong nude cua ca tinh. Ngoai ra, M IKE 11
con ¢6 cac uu diém nhu giao dién d& dung, tich hop hé thong théng tin dja 1y GIS truy xuit dix
liéu dé dang, qua trinh 1ap mo hinh nhanh. Vi vay nghién ctru sir dung bo mé hinh MIKE 11
v6i module HD, AD va Ecolab dé mé phong va du bao ndéng do cac chat (BOD, COD, NH4",
NOs~, PO+*) tai 26 luu vuc ctia Binh Duong. Muc tiéu ctia nghién ctru 1a danh gia chét lugng
nudc mua mua va mua kho cho hién trang va nam 2025 tai 26 song, sudi, kénh rach tinh Binh
Duong. Két qua ctia nghién ctru s& cung cip thong tin phuc vu cho quan 1y tai nguyén va chat
luong nude cua Binh Duong.

2. Phwong phap nghién ciru

2.1. Khu vuc nghién ctru

Binh Duong 1a tinh thuéc mién Pong Nam bd, nam trong Ving kinh té trong diém phia
Nam[16]. Dién tich ty nhién 2.694,64 km? (chiém 0,83% dién tich ca nudc va xép thir 42/61
vé dién tich tu nhién), c6 toa do dia Iy nam trong 11°52°-12°18" vi d6 Bic va 106°45°—
107°67°30” kinh d6 Bong (Hinh 1). Tinh Binh Duong c6 9 don vi hanh chinh cap huyén, bao
gdm 3 thanh pho (That Dau Mét, Di An, Thuan An), 2 thi xa (Bén Cét va Tan Uyén) va 4 huyén
(Bau Bang, Bic Tan Uyén, Dau Tiéng, Phu Gido) voi 91 don vi hanh chinh cap x&, bao gom
45 phuong, 4 thi tran va 42 xa. Dan sb cta tinh 13 1.995.817 nguoi, mat d6 dan sb 1a 741
ngudi/km?,

Binh Duong nam trong ving ¢ khi hau nhiét di gié muia, mang tinh chat can xich dao.
Trong ndm c6 hai mua, miia mua tir thang 5 dén thang 11, mua kho tir thang 12 dén thang 5
nam sau. Nhiét d6 binh quan hang nim tir 24—28°C. Luong béc hoi trung binh nhiéu nam dat
1.200 dén 1.400mm. Tong lugng mua trung binh tir 1.614 dén 2.147mm/nam [17]. Binh Duong
c¢6 hé thdng song ngodi voi nhiéu kénh rach, séng nhanh véi cac con song 16n chay qua dia ban
tinh nhur séng Pong Nai, song Sai Gon va séng Bé. Trong pham vi tinh Binh Duong ¢6 3 dang
dia hinh sau: Pia hinh d6i nui thap, Dia hinh dong béng cao tich tu va xam thuc tich ty, Pong
bang thap tich tu ven song rach. Tinh ¢6 cac vung dat do thuan lgi cho trong cay cao su va ca
phé; ving dong bang song bdi dap, noi c6 nhiéu rudéng lia va vuon cdy an tréi.

Binh Duong c6 33 KCN vdi tong dién tich quy hoach 14.790 ha. Trong 05 nim qua (2016—
2020), tinh d4 thanh 1ap méi va mé rong 04 KCN véi dién tich 1.400 ha, diéu chinh giam quy
md 05 KCN véi dién tich 243 ha. Tinh dén thang 6/2020, tinh c¢6 29 KCN véi tong dién tich
quy hoach 12.721 ha, chiém 9% vé s6 lwong va 13% vé dién tich KCN ca nude [18]. Vé co
cau nén kinh té nam 2020, khu vyc néng, 1am nghiép va thily san chiém ty trong 3,23%; khu
vie cong nghiép va xay dung chiém 65,97%; khu vuc dich vu chiém 22,69%; thué san pham
trur trg' cap san pham chiém 8,11%. GRDP binh quéin dau ngudi dat 150,1 triéu dong/nam

Tong Thu ky Hoi Bao vé thién nhién va Méi trudng Viét Nam cho biét ngudn gay 6 nhiém
chi1 dao 12 nudc thai sinh hoat va cong nghiép. Van dé 6 nhiém song Pong Nai hién qua nguy
cap nhung 11 tinh, thanh trong luu vure hién nay chi Binh Duong va TP HCM c6 nha may xir
1y nuée thai sinh hoat nhung cling xtr Iy dugc phan rat nho [19].
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2.2. Phuwong phap mé hinh hoa

MIKE 11 la phan mém duoc phat trién boi Vién Nghién ciru Thity lwc Dan Mach (DHI),
cung cap cac cong cu dong luc hoc mot chiéu nham phén tich dong thai dong chay trén mot h¢
thong song va kénh rach tir don gian dén phirc tap [20]. 5 mb—dun chinh cta phdn mém bao
gdm: mo—dun thiy dong luc hoc; mé—dun truyén tai khuéch tan; mé—dun dy bao 1ii; mé-dun
van chuyén bun cat; va mé—dun chat luong nudc. Mé—dun thiy dong lyc (HD) 1a hat nhén coa
hé théng mé hinh MIKE 11 va 14 co so cho hau hét cac mo—dun bao gdm: du bao 1, tai khuyéch
tan, chat lugng nudc va cac mo—dun van chuyén bun cat. M6 dun thuy Iuc cia MIKE 11 giai
cac phuong trinh tong hop theo phuong dong chay dé dam bao tinh lién tuc va bao toan dong
luong (hé phuong trinh Saint—Venant) hé phuong trinh nay gdbm [21]:

Phuong trinh lién tuc:

QA _
ox ot @)
Phuong trinh dong luong:
2
@+i aQ— +gA@ Q|Q| (2)
ot ox A OX AC R

Trong d6 Q |2 luu lugng dong chay (m%s); A la dién tich mat cat uot (m?); g 1a luu luong
nhap lwu trén 1 don vi chiéu dai doc sdng (m2/s) C la hé sb can Chezy; R 1a ban kinh thay
lyc (m); h la do sau dong chay (m); a la hé so hi¢u chinh dong nang.

Mo dun truyén tai khuéch tan (AD) dugc ding dé mo phong van chuyén mét chiéu cia
chat huyén phu hodc hoa tan (phan huy) trong cac 10ng dan hé dua trén phuong trinh dé trix
tich luy véi gia thiét cac chat nay dwoc hoa tan tron 1an, nghia 1a khong c6 thay doi hay bién
dong trong cing mit cit va dong chay khong phan tang (dong dang) [21].

Phuong trinh truyén tai—khuyéch tan:

oAC 0QC 0

A 2d ——(AD acj =—AKC+C,q 3)
ot oax  ox\  ox
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Trong d6 A 1a dién tich mat cit wot (m?); C 1a ndng do chat (kg/m® hay g/l); D 1a hé sé
khuéch tan (m%s); g 1a lvu lwong nhap luu trén 1 don vi chiéu dai doc sdng (m?/s); Cz 1a nong
d6 ngudn bd sung (kg/m? hay g/l); K 1a hé sé phan hay sinh hoc.

Mb dun sinh thai (Ecolab) trong mé hinh MIKE 11 giai quyét khia canh cht luong nuéc
trong song tai nhimg vung bi anh huong boi cac hoat dong dén sinh kinh té... M6 dun nay phai
dugce di kem voi mo dun tal—khuyech tan (AD), diéu nay c6 nghia la mé6 dun chit lugng nude
giai quyét cac qua trinh bién d6i sinh hoc ctia cac - hop chat trong séng con mo dun tal—khuyech
tan (AD) dugc ding dé md phong qua trinh truyén tai khuyéch tan cia cac hop chét do.

2.3. Thiét Igp mé hinh

Céc cong viéc chinh dé x4y dyng mé hinh thuy lyc tinh toan mé phong chat luong nude
duogc phén chia thanh 9 budc chinh dugc thuc hién: Budc 1: Xay dung mang ludi mé hinh
(Network Editor) dya trén ban do song sudi chinh ctia khu vyc nghién ctru. Bude 2: Nhap dir
liéu mat cat song sudi (Cross—section Editor). Budc 3: Xac dinh bién dau vao cho mang ludi
tinh toan va nhap bién (Boundary Editor). Budc 4: Tinh toan va nhap thong sé6 modun dong
luc hoc (HD Editor). Budc 5: Tinh toan va nhdp théng sé modun khuyéch tan (AD Editor).
Budc 6: Tinh toan va nhap thong sé modun chat luong nudc (Ecolab Editor). Bude 7: Hiéu
chinh giai doan 2020. Budc 8: Kiém dinh giai doan 2021. Budc 9: M6 phong chét luong nudc
cac kich ban nam 2025H va 2025A.

Dit liéu d4u vao mé hinh Mike 11
GIS (ban do mang Dn"r liéu do {I._ac mdt | |Chudi s6 liéu Q, H, do| | Hé s6 nham |\Hé 50 khuyéch Thong 56 chat
luéi song, sudi tinh || cdt séng suoi va ban | \mdn, nong do ciia séng| | (n) va lién ||tan (D) va lién||lwong nuée va
Binh Duwong) do dia hinh DEM suéi va nguon thai quan quan lién quan
Network Editor | |Cross-section Editor] | Boundary Editor HD Editor || AD Editor |[Ecolab Editor|
Xay dung mang ludi Dir liéu mat cat Dir liéu bién Pong luc || Khuyéch tan [ Chat lugng
mo hinh song, sudi hoc nudc
Chay mé hinh Mike 11 thiét 1ap
So sanh két qua mé Hiéu chinh Kiém dinh
phong voi thuce do (2020) (2021)
Y
Xiy dung kich bian nim 2025 ,| Chay mé hinh Mike 11 hoan chinh |—,| Két qui chét lwong nwéc
va nhap dir liéu kich ban (Cac kich ban mé phong) va bin d6 WQI

Hinh 2. Quy trinh thiét 1ap mo hinh.

Mo hinh thuy luc x4y dung bao gdm: 8808 Piém két ndi, 112 nhanh song, kénh, 1121 mat
cit, 53 bién, cac thong s AD, HD, va Ecolab. Thoi gian chay hiéu chinh va kiém dinh muc
nudc bao gém: mua mua thang 10/2020 va mua kho thang 4/2021 tai 4 tram Bién Hoa, Thu
Dau Mot, Nha Bé, Phti An. Thoi gian chay hiéu chinh man vao mua khd thang 4/2021 tai 3
tram Lai Thiéu, Long Pai, Thu Thiém.

Mang luéi song sudi duge xay dung v6i cac bién sau: Bién trén gdm dit liéu chat luong
nude C =0, do man S = 0, H tai Vam Co Pong, Song Bé va Q xa tai Dau Tiéng, Tri An. Noi
bién gém dit liéu chét lugng nudc mat, néng d6 va luu luong thai, dd man S =0, Q tai 26 song,
sudi, kénh, rach tinh Binh Duong. Bién duéi gom dit liéu chat lugng nuée C = 0, d6 man, H
tai cac tram Soai Rap, Dinh Ba, Long Tau, Thi Vai, Vam Co Tay.
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Hinh 3a trinh bay vi tri cac bién va cac tram hiéu chinh. Hinh 3b trinh bay sé luvong mit
cit cua nghién ciru. Dir liéu thu thap cung cap sb liéu dau vao cho md hinh mé phong chat
lwong nudce. S6 lidu ngudn xa thai tai 26 luu vuc bao gom ngudn diém (2190 co s cong nghiép
c6 luu lugng thai tir 5 m®/ngay dém tré 16n) va ngudn dién (sinh hoat, chin nuéi, trong trot va
nudc mua chay tran). Dt li¢u chét lugng nudc mat duogc thu thap dua trén 11 thong s6 danh
gia: Nhiét do, pH, do duc, TSS, DO, COD, BOD, NOs-, NH4*, PO4*", Coliform. Cé 5 thong s6
duoc hiéu chinh — kiém dinh mo hinh trong bai nghién ctru nay: COD, BOD, NOs~, NH4",
PO
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Hinh 3. (a) Vi tri bién va tram hiéu chinh; (b) Mt cit cua nghién ctru.

Danh sach 26 song sudi thudc dia ban tinh Binh Duong: Sudi Cam Xe, Rach Xuy No, Hé
thong (HT) sudi Bén Van—Bong S6-Ba Lang—Ong Té, Rach Chém Chom, HT rach  Cay Bang—
sudi Tan Pinh—Subi Cau Dinh, S6ng Thi Tinh, Sudi Nudc Trong, Sudi Giai, Sudi Tan Loi—
Viing Gdm—sudi Sau, Hé théng subi Gitta—Bung Cau-rach Ba Co, Subi Cat (Ba Lya), Hé théng
rach Lai Thiéu—Vinh Binh, Hé théng Chom Sao—rach Vam Bung, Hé thong Sudi Pon — rach
Binh Nham, Hé thong Sudi Cai, HT Rach Ba Hiép—Sudi Siép, Sudi Cat (Dau Tiéng), Sudi Dira,
Subi nudc vang, Rach Can Nom, Sudi Cau, Subi Cai Liéu, Subi Bat, Sudi Codm, Rach Bén
Tréc, Sudi H6 Dé.

2.4. Danh gia hiéu qua mé phong cua mo hinh

D¢ chinh xéc cua cac mo hinh thay luc va khuéch tan dugc danh gia thong qua chi s6 hiéu
qua Nash—Sutcliffe efficiency (NSE) [22] va hé sb twong quan (R?) [23], trong do, khi NSE va
R; cang tién dén 1 thi d6 chinh x4c ctia cac két qua dat dugc cang cao. Phan tram sai s6 (PBIAS)
[24] duoc ap dung cho danh gia chét luong nudc, két qua sai sb cang tién dén 0 thi do chinh
Xac cang t6t.

2.5. Kich ban xa thai

Nhoém nghién ctru chay mo hinh theo kich ban vao mua mua (thang 10) va mua kho (thang
4):

KB2025H: Kich ban x4 thai cao ndm 2025 tinh theo diéu kién phat trién thuc té c6 thé dat
duoc, cac ngudn thai bao gdm sinh hoat, cong nghiép, tréng trot va chin nuéi tinh theo nim
2025 tang 10% luu lugng so voi hién tai. Nude mua chay tran khong thay doi.

KB2025A: Kich ban x4 thai thdp nam 2025 tinh theo quy hoach kinh té xa hoi di dugc
phé duyét, cac ngué)n thai bao gém sinh hoat, cong nghiép, tréng trot va chan nudi tinh theo
nam 2025 tang 10% luu lwong so véi hién tai (nhu KB2025H), tuy nhién ndng d BOD, COD,
NH*, NOs~, POs% giam 10% so v&i hién tai. Nudc mua chay tran khong thay doi.
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2.6. Chi so chdt lwong nuéc (WQI)

Chi sb chit luong nudc (viét tat a WQI) 1a mot chi sé duoc tinh toan tir cac théng sd quan
trac chat luong nude, ding dé mo ta dinh lwong vé chit luong nude va kha ning stir dung cla
ngudn nude do; duge biéu dién qua mot thang diém [25]. Theo Quyét dinh 1460/QD-TCMT,
cac thong sé duoc sir dung dé tinh WQI duogce chia thanh 05 nhém (1, 11, 11, 1V, V), trong bai
nghién ctru nay, WQI tinh toan theo nhom IV (nhom thong sb hitu co va dinh dudng): bao gdbm
cac thong sb DO, BODs, COD, TOC, N— NH4, N— NO3, N-NO, P— PO4 véi cong thirc:

WQIsi= ﬁ(BRH Cp) + Qits (4)

Trong d6 BP; la nong do gioi han dudi cua gia tri thong s0 quan tric, BP,, ; 1a ndng do giéi
han trén cta gia tri thong sé quan tric duoc quy dinh, qi 12 gia tri WQI & murc i twong tng véi
gia tri BP;, qj4+4 12 gia tri WQI & murc i+1 twong Gng véi gia tri BP,,;, Cp la Gia tri ctia thong
s6 quan trac dugc dua vao tinh toan.

3. Két qua va théo ludn

3.1. Két qua hiéu chinh—kiém dinh dong chay

Két qua hiéu chinh muc nudc t8i wu v6i hé s nham (n) tir 0,005 dén 0,1. Myc nudce dao
dong tir —1,5 m dén 2 m. Thoi gian hi¢u chinh myc nuéc tir Oh ngay 1/10/2020 téi Oh ngay
1/11/2020. Nhin chung két qua hi¢u chinh myc nudéc rat tot. Cac gia tri R2 hi€u chinh ¢ céc
tram dat tir 0,88 dén 0,98. Cac gia tri Nash kha tot dao dong trong khoang 0,71 dén 0,97. M
hinh d4 dugc hoan chinh cho mé dun HD dé thyc hién kiém dinh. Hinh 4 trinh bay két qua hién
chinh myc nudc thang 10/2020.

BIEU DO MUC NUGC TAI TRAM BIEN HOA THANG 102020 BIEU DO MUC NUGC TAI TRAM PHU AN THANG 102020
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Hinh 4. Két qua hiéu chinh myc nudc tai 4 tram thang 10/2020.

Thoi gian kiém dinh muc nude tir Oh ngay 1/4/2021 téi Oh ngay 1/5/2021. Nhin chung két
qua kiém dinh muc nuée rat tot. Cac gia tri R kiém dinh mé hinh & céac tram dat tir 0,93 dén
0,98, cho thiy cac gia tri mo phong kha bam véi thuc do. Céc gia tri NSE rt t6t khi dao dong
trong khoang 0,80 dén 0,96. M6 hinh vé co ban d3 dugc hoan chinh cho md dun HD dé chay
cho md dun AD. Hinh 5 trinh bay cac két qua kiém dinh myc nudc thang 4/2021.
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Hinh 5. Két qua kiém dinh muc nudc tai 4 tram thang 4/2021.

3.2 Md pheng lan truyén man

Két qua hiéu chinh d6 mian tdi uu voi hé sé khuéch tan (D) tir 70 dén 1000. Két qua hiéu
chinh cho mé hinh lan truyén mén duoc trinh bay trong Hinh 6. Nhin chung két qua hiéu chinh
néng d0 man & murc chép nhan dugc, dao dong mo phdng man tai cac tram khop véi dao dong
min cta s liéu thue do. Cac gia tri R? hiéu chinh & 3 tram (Long Pai, Thii Thiém, Lai Thiéu)
dat tir 0,50 dén 0,77 va gia tri NSE hiéu chinh tai 3 tram dat tir 0,5 dén 0,75. Két qua higu chinh
khuech tan dat két qua tot s& cho mo phong lan truyén nong d6 cac chat chinh xac tai 26 song
sudi Binh Duong 14 co s& dé md phong nong do cac chit cho module Ecolab.
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3.3. M6 phdng hién trang chdt lwong nuéc

3.3.1. Hién trang chét lugng nudc mua mua

Module Ecolab duoc hiéu chinh ti wu véi nhiéu théng sb: 0,29 gNHi/gBOD, 4,47
gO2/gHN4, 0,009 gP/gBOD...

Module Ecolab mé phong ndng do cac chat BOD, COD, NH4*, NO3~, PO4®~ vao thang 10
nam 2020. Phan trim sai s6 BOD (0,07-17,13%), COD (0,12-22,85%), NH4* (0,03-19,22%),
NOs™ (0,31-21,60%), PO+ (0,46-24,15%). Nhin chung, md hinh Ecolab m6 phong kha t6t
ndng d6 cac chat vao mua mua, nhom nghién ctru tiép tuc danh gia kha ning mé phéng cua
cac chat vao mua kho dé dam bao mo hinh chét lugng nude bén viing theo thoi gian. Hinh 7
trinh bay két qua mé phong hién trang chat lwong nudc tir tinh toan trén mé hinh.

Dién bién BOD dao dong tir 2 dén 49 mg/l. Dién bién COD dao dong tir 4 dén 114 mg/l.
Dién bién NH4* dao dong tir 0,04 dén 21 mg/1. Dién bién NO3~ dao dong tir 0,1 dén 10 mg/l.
Dién bién PO4* dao dong tur 0.1 dén 1 mg/l. Luu vuce c6 néng dd cao nhét so véi 26 luu vuc
con lai: Subi Cat—Ba Lua (BOD, COD, NH4*, NO3"), HT Rach Lai Thiéu—Vinh Binh (PO4*).

Két qua mod phong chat lwong nudc hién trang cho théy nhiéu song sudi vugt QCVN 08—
MT:2015/BTNMT cot BI, nhét 13 théng s6 NH4* va PO4> vuot chuén tai nhiéu kénh rach gan
khu cong nghiép. Thong s6 BOD va COD ¢6 2 luu vire vuot ndng d6 cho phép. Thong s6 NH4
c6 18 luu vuc vuot ndng do cho phep. Thong sO NOs™ tai 26 luu vyuc déu trong ngudng nong
do cho phep. Thong s6 PO4* ¢6 8 luu vuc vurgt mbe cho phép. Két qua mé hinh cho thiy 4 luu
vue ¢6 nong do vugt ngudng cao nhat 13 HT Lai Thiéu—Vinh Binh, Song Thi Tinh, HT Rach

Ba H1¢p—Su01 Siép, Rach Chom Chém.
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Hinh 7. Hién trang chat lvong nudc mua mua thang 10/2020 trén dia ban tinh Binh Duong: (a) BOD;
(b) COD; () NH4*; (d) NOs7; () PO4™.

3.3.2. Hién trang chit luong nudc mua khd

Két qua thang 4/2021 cho sai s6 BOD (0,39-18,58%), COD (2,20—21,71%), N‘I-|4+ (1,11~
22,,32%), NOz™ (0,45-19,65%), PO4‘°:’ (0,65-19,26%). Ecolab m6 phong kha tot nong do cac
chat vao mua kho, moé hinh da c6 thé chay céc kich ban x4 thai. Hinh 8 trinh bay két qua mo

phong hién trang chat lwong nudce tir tinh todn trén mo hinh.

Dién bién BOD dao dong tir 2 dén 35 mg/l. Dién bién COD dao dong tir 4 dén 83 mg/l.
Dién bién NH4* dao dong tir 0,02 dén 22 mg/l. Dién bién NO3~ dao dong tir 0,1 dén 13 mg/l.
Dién bién POs* dao dong tir 0,1 dén 2 mg/l. Luu vuc c6 ndng do cao nhét so vai 26 luu vuc
con lai: Rach Can Ném (BOD, COD, NOs"), Rach Bén Trac (NHs*), HT Rach Ba Higp—Sudi

Siép (POs*).
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3.4. Pdanh gid chdt lwong nwéc theo WQI

Hinh 9 va Hinh 10 trinh bay ban d6 WQI mua kho va mia mua cta hién trang va cac kich
ban cho 26 luu vyc tinh Binh Duong.

Ban dé so sanh WQI thanh phén hiru co va dinh dwéng theo cac kich ban trong mia mwa
Hién trang 2025H 2025A

Ban do hé thong song subi khao sat 1) Sudi Cat
2} HT Cham Sao - Vam Bing
3) HT rach Ba Higp - Sudi Siép N
4) HT rach Cay Bang - sudi Tan Binh - sudi Cau Binh
5} HT rach Lai Thiéu - Vinh Binh
6) HT sudi B&n Van - Béng 8¢ - Ba Lang - Ong T
7} HT sudi Cai L Tkm
8} HT sudi Bon - Binh Nham 0 5 10 20
9} HT suoi gwﬂ'a é Bung Cau - rach Ba Ca
10} Rach Bén Trac Py
11) Rach Cén Ném Chd dan

1 zu\\\ z

Huyén D3u Tién
187Y %3

12} Rach Chom Cham Ranh giéi tinh
13) Rach Xuy N& .
14) 8éng Thi Tinh Ranh gisi huy&n
WS}Sugw Bat wal
16) Sudi Cai Ligu
17} sudi Gam Xe [ - 10
18) Sudi Cat (DAU Tiéng) I 10-25
18) Budi Cau R
20} Suéi Cém [ 25 - 50
21) Sudi Dira [—s0-75
22) Sudi Giai 75-90
23) Subi HE Bo —

an 24) Sudi Nude Trong . 00 - 100

Thixa DTAII 25) Sudi Nisére Vang

B { Y 26) Sudi Tan Loi - Viing Gam - sudi Sau

Hinh 9. Ban db chi s6 WQI muia mua cta hién trang va cac kich ban tai 26 luu vuc.
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Ban db so sanh WQI thanh phén hitu cor va dinh dwéng theo cac kich ban trong mua khé
Hién trang 2025H 2025A

1) Sudi Cat
2) HT Chém Sao - Vam Bing

3) HT rach B4 Higp - Suél Sigp N

4) HT rach Gay Bang - sudi Tan Binh - sudi Gu Binh

5} HT rach Lai Thiéu - Vinh Binh

6) HT 5uc‘)| Bén Van - Bang S6 - Ba Lang - Ong Té

7) HT sudi Cai LI lkm
8} HT sudi Bén - Binh Nham 0 5 10 20
9) HT sudi Giira - Bung Cau - rach Ba Cé

10) Rach B&n Tric o 45

11} Rach CAn Ném Chi dan

12) Rach Chém Ghém Ranh gisi finh
13) Rach Xuy N& i

14) Song Thj Tinh Ranh gi¢i huyén
15) Sugi Bat wal

16) Sudi Céi Ligu

17) suci Cam Xe - <10

18) Sudi Cét (DAu Tiéng) I 10-25

18) Sudi Cau ~

20) Suéi Cém [ 25 - 50

21) Sudi Da [ s0-75

22) Sudi Gl_ai - 75 - 90

23) Sudi Ho Bé

24) Suéi Nude Trong I 20 - 100

25) Subi Nudc Vang
26) Sudi Tan Lei - Viing Gam - sudi Sau

Hinh 10. Ban dd chi sé WQI mua khé cua hién trang va cac kich ban tai 26 luu vyc.

Dua trén cac ban do WQI mua khé va mua mua cda 26 luu vyc, nhém nghién ctru chia
thanh 5 nhém WQI dé d4nh gia nguyén nhan 6 nhiém:

= WQI 1025 (Do) Luu vuyc bi 6 nhiém rit cao chii yéu boi ngudn thai cong nghiép va
nudc mua chdy tran, ngoai ra con c6 mot phén tai lugng thai sinh hoat 16m, thuoc vung tap
trung nhiéu khu cong nghiép c6 tai lugng rat 16n

= WQI 25-50 (Cam) Luu vuc bi 6 nhiém cao chii yéu boi ngudn thai cong nghiép va
nudc mua chay tran, ngoai ra con 6 mot phan tai lwong sinh hoat kha 16n, thudc ving tap trung
cac khu cong nghiép co tai luong lon

= WQI'50-75 (Vang) Luu vuc bi 6 nhiém trung binh, & mirc WQI chia lam 2 dang viing
6 nhiém: viing 6 nhiém do tai lwong 16n thai chin nudi va tréng trot, ving 6 nhiém do tai luong
cong nghiép nhé va mot phan nudc mua chay tran. Ngoai ra, con ¢ mot phan tai luong sinh
hoat trung binh tap trung tai cac luu vuc thuoc WQI nay

= WQI 75-90 (Xanh 13) Luru vye bi 6 nhidm thap chu yéu boi tai lugng ngudn thai chan
nudi va tréng trot, ngoai ra c6 tai luong nho sinh hoat.

= WQI 90-100 (Xanh dwong) Luu vuc 6 nhidm rét thap chi tai luong nho sinh hoat hoic
chan nudi va trong trot.

Nhu vy, dua trén két qua phan ving theo WQI tinh toan hién trang va cac kich ban, 6
thé thiy cc hé théng séng Thi Tinh, Rach Ba C6-Bung Cau-Sudi Giita, Sudi Cat (BL), HT
Subi Pon-Binh Nham, HT L&i Thiéu-Vinh Binh, HT Rach Ba Hiép—Sudi Siép, Rach Chém
Chdom, Sudi Tan Pinh—Cau Dinh—Cay Bang dang bi muc 6 nhidém dang bao dong, chi yéu boi
nguodn thai cong nghiép va nudc mua chay tran, va mot phan tai luong thai sinh hoat.

4. Két luan

Nhom nghién ctru d@ mé phong mé hinh thuy lyc HD cho muc nudc vao mua mua thang
10/2020 va mua kho thang 4/2021 ¢ mtc kha t6t khi NSE va R2 dat trén 0,7 tai tram Bién Hoa,
Nha B¢, Tha Dau Mét, Pha An. M6 phong mé hinh khuéch tan AD cho ndng d6 mén vao thang
4/2021 & mic chép nhan khi NSE va R dat trén 0,5 tai tram Long Pai, Lai Thiéu, Thu Thiém.
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Mo phong m6 hinh chat luong nudc Ecolab cho5 chat COD, BOD, NH4 NO3, POs> ¢ miic
kha t6t khi khac biét md phong so véi thue té dudi 25% sai sé cho thay kha nang mé phong
chat lugng nude ciia mé hinh cho du an kha bam sat so véi thuc té va du tiéu chuan dé mo
phong céc kich ban phat thai tuong lai.

Kich ban phat thai nam 2025H va 2025A cho thdy, ndng do thai cta cac song subi kénh
rach tap trung nhiéu khu cong nghiép Van 6 xu hudng tang so voi hién trang, tai cac luu vuce
it tap trung co s¢ cong nghiép hon cho ndéng do cac chat co giam nhung khong dang ké, cac
luu vuc ¢6 nong do vuot QCVN 08-MT:2015/BTNMT cot B van con kha nhiéu. Vi vay, dé
dam bao chit luong nudc tai cac hé thdng song sudi rach dat quy chudn, can co cac bién phap
kiém soat ngudn thai va quan Iy nudc mat phi hop tai dia phuong tinh Binh Duong,

Bai nghién ctru con c6 han ché nhu pham vi nghién ctru chi trong 26 séng, sudi, kénh, rach
tinh Binh Duong. Céc song 1on nhu Séng Bé, Dong Nai va Sai Gon chua du dit liéu ngudn thai
dé c6 thé danh gia chinh xac.

Pong goép cua tac gia: Xay dung y tudng nghién ctru: N.D.T., T.D.D., N.-T.T.L., N.Q.Q.,
P.D.M.H.L.; Lya chon phuong phap nghién ctru: T.D.D., N.T.T.L., N.Q.Q., P.B.M.H.L.; Xt
1y sb liéu: N.D.T., P.D.M.H.L.; Phan tich miu: N.B.T., N.Q.Q., PP.M.H.L.; Liy mau:
N.Q.Q.; Viét ban thao bai bao: N.D.T., T.D.D.; Chinh stra bai bao: N.D.T., N.T.T.L., T.D.D.

Loi cam on: Nghién ctru nay duoc thyuc hién dudi sy tai tro ctia dé an “Piéu tra, khao sat
xay dung co s¢ dir ligu dé danh gia stc chiu tai va du bao chét lugng nudce cac kénh rach,
sbng, sudi trén dia ban tinh Binh Duong”. Bén canh d6, tip thé tac gia trin trong cam on sy
giup do cua tinh Binh Duong trong qué trinh khao sat do dac va thuc hién nghién ctru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd & dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong co6 su tranh chap loi ich trong nhom tac gia.
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Assessing and forecasting water quality of canals, streams and
rivers in Binh Duong Province

Nguyen Duc Thien?, Tran Duc Dung®", Nguyen The Tung Lam?, Nguyen Quoc Quan?,
Pham Dang Manh Hong Luan?

1 Center of Water Management and Climate Change, Institute of Environment and
Resources, Vietnam National University Ho Chi Minh City; thienduc295@gmail.com;
dungtranducvn@yahoo.com; quocquannguyen1987@gmail.com;
hongluanosgeo@gmail.com

2 Binh Duong Center of Natural Resources and Environmental Technical — Monitoring;
lambk2000@gmail.com

Abstract: Water quality pollution in rivers under industrial development and urbanization
is one of the issues that need attention in managing water resources in Binh Duong province.
The study assesses water quality in 26 river basins, streams, and canals in Binh Duong
province to explore the water quality situation and forecasts water quality changes in the
year of 2025. The water level calibration and validation results are pretty good with NSE
and R? above 0.7, and the results of calibration of salinity concentration are temporarily
acceptable with NSE and R? above 0.5. Calibration and validation results for water quality
(BOD, COD, NH4", NOs~, POs*) show that the percentage error is less than 25% compared
to observed data. Model-based scenarios indicated that many sub-basins exceed the
allowable concentration threshold according to QCVN 08-MT:2015/BTNMT column B1,
especially the basins located near industrial parks, urban areas, some large agricultural and
livestock areas. The water quality indexes (WQI) calculated by the MIKE 11 model results
were further analyzed better to assess the pollution zoning of Binh Duong province.

Keywords: Mikell; Ecolab; Water quality; WQI; Basin.
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Tom tat: Bai bao trinh bay két qua ap dung chi s LVI dé danh gia dinh luong tinh dé bi
ton thuong (TDBTT) do bién d6i khi hau (BDKH) dén sinh ké cta cong dong dan toc
thiéu s6 (DTTS) tai 03 huyén Minh Hoa, BS Trach, Quang Ninh, tinh Quang Binh, noi co
Vuon Quéc gia (VQG) Phong Nha—Ké Bang, dugc UNESCO cong nhén 1a mot trong
nhitng khu Di san Thién nhién Thé gi¢i. Bo chi sé dugc xay dung gébm 64 yéu t6 phy, 07
yéu to chinh: Tham hoa ty nhién va BDKH (E), hién trang cham soc strc khoe (S1), hién
trang cung cap thuc pham (Sy), tlep cén cdc tién nghi (Sg), hién trang sinh ké (AC1), dan
s0—xa hoi (ACo), hd tro cong dong (ACs) va 03 nhom ciu thanh theo Uy ban Lién chinh
phi1 vé BDKH (IPCC): mirc do phoi bay (E-Exposure), mirc d6 nhay cam (S—Sensitivity),
kha ning thich tmg (AC—Adaptive Capacity). Két qua cho thdy tic dong ctia BDKH dén
cong dong DTTS khu vyc nghién ciru 12 kha 16n nhung (AC) chua that sy dép ung dugc
nhimng dién bién khé doan dinh ctia BPKH va cac hién tuong thoi tiét cuc doan,... Viéc &p
dung LVI s& hd tro co quan quan Iy, nha hoach dinh chinh sach giam sat dién bién
TDBTT, 1am co s dé xuét xay dung chinh sach nham thiic diy da dang hoa sinh ké, nang
cao kha nang thich ung va cai thién chét lugng cudc séng, dac biét trong bdi canh BDKH.

Tir khoa: Bién d6i khi hau; Cong dong dan toc thiéu sd; Chi sb d& bi ton thuwong sinh ké
(LVY).

1. Pit van dé

Sinh ké 1a hoat dong can thiét dé kiém song cua con nguoi, thong qua viée s dung cac
ngudn lyc nhu ty nhién, vat chat, xa hoi [1]. Ton thuong do tac dong cia BDKH dén sinh ké
la nhiing anh huong tiéu cuc cua su thay dbi cac yéu t6 khi hau va nhiing hién tuong cuc
doan dén thu nhap, tai san, pha hiy nha &, cac phuong tién san xuat, di lai, dat dai, nguon
nuéc, mua mang, vat nuoi, di dan tai dinh cu,. . [2]. DTTS la nhiing dan toc co s6 dan it hon
s0 voi dan toc da sb trén pham vi lanh thd Viét Nam [3] va thuong sinh séng tai ving ndi cao,
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di lai kho khin, mic song thip, két ciu ha ting va dich vu xa hoi thiéu thén, kém phat trién
[4].

Niam 2014, Co quan Lién hop qudc tai Viét Nam (UN) di chi ra ring BDKH gay ra
nhiéu tic dong tiéu cyc, gia ting TDBTT sinh ké, de doa tinh ‘mang va cudc song ciia ngudi
dan, nhét 1a cac nhom DBTT nhu ngudi nghéo, ngudi cao tudi, ngudi DTTS, nguoi tan tat,
phu nit va tre em [5]. Sinh ké chu yéu cua cac nhom DBTT nay lai phy thudc nhiéu vao tu
nhlen qua trinh san Xuat nong nghiép, ddng thoi ho ciing thiéu nhitng k¥ ning va diéu kién
tiép cén cac ngudn von dé co thé tham gia vao cac hoat dong thich tmg, cai thién chét lugng
cudc song [6].

Dén nay c6 nhiéu nghién ciru danh gia TDBTT do BPKH dén sinh ké ciia cong dong
dan cu sinh sdng & ven bién Viét Nam [2, 7-10]. Tuy nhién, cd rat it cdc nghién ctru twong tu
& khu vyc mién nai n6i chung va phia tay cta tinh Quang Binh ni riéng, noi cac nhom
DBTT, dic biét 1a cong ddng DTTS sinh song [6]. Do vy, viéc danh gia TDBTT do BDKH
dén sinh ké cta cong dong DTTS, 1am co s& dé xuat xay dung chinh sach thic day da dang
hoa sinh ké, nang cao kha ning thich ng, cai thién chét luong cudc séng trong bdi canh
BDKH Ia cén thiét.

Tinh Quang Binh ciing 1a mot trong nhirng dia phuong chiu tadc dong 16n cia thién tai va
BDKH. Giai doan tir nim 2005-2019, trén dia ban tinh da xay ra 25 con bdo, ap thap nhiét
d6i va 41 tran 1di 16n nho. Theo kich ban RCP4.5, dau thé ky 21, nhi¢t d6 trung binh ndm trén
toan tinh c6 muc ting (phd bién tir 1,1-1,4°C), lwong mua nam tang (tir 3,5-14,3%). Pén
gitra thé ky, nhiét d¢ tang (1,8-2,2°C), luong mua tang (4-16%) [11]. Ca tinh Quang Binh ¢6
23 thon/xa thudc khu vyc kho khén va déc bi¢t kho khan, tap trung chu yéu ¢ khu vuc mién
ndi phia tay [12], v6i 26.296 dong bao DTTS, chiém 2,94% dén sb toan tinh [13].

Trong pham vi ctia nghién ciru nay, 03 huyén Minh Hoa, B6 Trach va Quang Ninh, tinh
Quang Binh dugc lya chon dé danh gia TDBTT do BbKH dén sinh ké cua cong d@)ng DTTS.
Pay 1a khu vuc ¢6 7/11 xi va 7/8 thon dic biét kho khan [14], chiém ty 1& 71,7% cong dong
DTTS (Bang 1), ¢6 02 dan toc Bru—Van Kiéu va Chut sinh séng, véi 97% DTTS thudc khu
vic nghién ciru. Pang luu v, trong 12.682 dong bao dan toc Bru—Van Kiéu va Chit tir 15 tudi
trd 18n c6 viéc lam thi c6 toi 94,86% chi lam nhimg cong viée co tinh chat don gian, va dén
94,1% lao dong trong nhom nganh néng nghiép. Hon thé, ty 1¢ dong bao DTTS lam trong
linh vuc dich vu dudi 2% [13] 1a qué thap, dic biét noi ddy c6 VQG Phong Nha—K¢ Bang,
mdt trong nhimg khu Di san Thién nhién Thé gidi dugc UNESCO cong nhén.

Hién nay, c6 nhiéu cach tiép can dé danh gia TDBTT do BDKH dén sinh ké cta cac
nhém DBTT. Trong d6, danh gia tinh ton thuong (V-Vulnerability) dya vao danh gia (E), (S)
va (AC) theo IPCC 1a mot trong cach tiép can phu hop [15-17]. Bai bao nay sé& ap dung chi
sd LVI [18] theo 2 céch tiép can khac nhau, dé danh gia dinh luong TDBTT do BDKH dén
sinh ké ctia cong dong DTTS tai khu vuc nghién ciru, cu thé: (a) xem LVI nhu mét chi sé hop
thanh tir 7 yéu t6 chinh va (b) sap xép 7 yéu td chinh nay vao 3 nhém céu thanh (LVIipcc).

2. Pham vi, s6 liéu va phwong phép nghién ciru

2.1. Khu vuc nghién cuu

Khu vyuc nghién ctru gdbm 03 huyén Minh Hoa, B6 Trach va Quang Ninh, tinh Quang
Binh, cach trung tim thanh ph6 Dong Héi va thi xd Ba Pon khoang 30 km vé phia tay (xem
Hinh 1). Pay 1a khu vuc ¢6 dia hinh khé khan, d cao tir 250-2.000 m, thp dan tir TAy sang
Pong va tir Bic vao Nam, do doc binh quéan 1a 250 m, mirc d6 chia cit sau trung binh 250—
500 m [19].

Ba (03) huyén Minh Hoa, B& Trach, Quéang Ninh c6 19 nhém cdng d@)ng DTTS véi
18.851 dong bao sinh séng. Co cdu dan sd trong d6 tudi lao dong tir 19-60 tudi, chiém
khoang 43%. Khu vuc ndy ¢6 2 nhom DTTS, 1a dan toc Bru—Van Kiéu (12.560 ngudi, chiém
66,63%) va dan toc Chut (5.725 ngudi, chiém 30,37%) sinh séng [13]. Trong d6, nhom
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DTTS Bru-Van Kiéu con bao luu nhiéu hoat dong kinh té—xa hoi thoi nguyén thuy, cau tric
lang ban ¢ trén suon nii cao, trang phuc bang vo cdy, tin vao cac than nui, thin séng va nhom
DTTS Chirt co doi song van héa con kha lac hau nhu duy tri 16i song du canh du cu, sian bén,
hai lugm, quy mo lang ban nho, nha ctra tam bg, trang phuc tho so [20].
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Hinh 1. Khu vuc nghién ctru: (a) VQG Phong Nha-Ké Bang; (b) 03 huyén Minh Hoa, BS Trach,
va huyén Quéang Ninh, tinh Quang Binh.

Bang 1. Hién trang dan s6 cia nhém DTTS tai khu vyc nghién ctu [13].

STT Khu vure Tong so didnso Ty 1€ so voi Danso DTTS Ty 1 DTTS so

(nguoi) toan tinh (%) (nguoi) v6i toan tinh (%)
| Tinh Quang Binh 895.430 26.296
Il Khu vyc nghién ctru 329.380 36,8 18.851 71,7
2.1  Huyén Minh Héa 50.670 5,7 11.211 42,6
2.2 Huyén B Trach 188.375 21,0 3.761 14,3
2.3 Huyén Quang Ninh 90.335 10,1 3.879 14,8

Dudi tac dong cua BDKH, giai doan 2010-2019, nhiét d¢ trung binh nam khu vuc
nghién ctru dugc ghi nhén c6 xu hudng tang, cuong do dat 0,13°C/thép ky. Lugng mua nam
ciing ¢6 xu thé ting nhe khoang 3,3 mm/nam. Cung vdi sy gia tang nhiét do két hop voi gio
Tay Nam khd néng, sy phan bd luong mua khong déu theo khong gian va thoi gian di va
dang lam cho tinh trang kho han va nang néng dién bién kho luong. Bdo va ATND c6 xu
huong gia tang vé tan suét, cuong do, quy dao di chuyén phirc tap va bét thuong hon. Tong
sO ngay rét dam, rét hai c6 xu hudng tang tro lai trong thap ky gan day [21]. Do vay, cac van
dé lién quan Ve sinh k& nhu hién trang chiam séc stc khoe (S1), hién trang cung cap thuc
pham (S2), tiép can céc tién nghi (S3), hién trang sinh ké (AC1), dan sd—xa hoi (ACy), hd trg
cong dong (ACs) ctia cong dong DTTS ¢ 03 huyén Minh Hoa, B6 Trach va Quang Ninh, tinh
Quang Binh trudc nhing thay d6i kho doan dinh cua yéu t thoi tiét, tham hoa tu nhién va
BDKH can dugc nghién ctru, danh gia dé tir 6 c6 cai nhin khach quan, tim ra dwoc nhiing
ton tai can giai quyét, nham da dang hoa céc loai hinh sinh ké, ting cudng kha ning thich ing
v6i BDKH, hudng t6i céi thién chét luong cude séng.

2.2. 86 liéu va phwong phdp nghién civu

Vé mit nguyén tic, viéc danh gia TDBTT do BPKH dén sinh ké 1a qua trinh nghién ctru
moi tuong quan gitra con nguoi, moi truong vat ly va xa hoi xung quanh, nham dinh luong
kha nang thich ung ctia cong dong voi sy thay doi ciia cac dleu kién moi truong. Cach tiép

can chung 1a sir dung mét chi s6 hop thanh boi nhiéu yéu t6 khac nhau vé mit thir nguyén
(hay don vi) dé danh gia [2].
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S lidu xay dung bo chi sO/yéu to dé danh gia mirc 46 DBTT sinh ké dén cong dong
DTTS duoc xem xét tong thé trén nhiéu phuong dién, dam béao cac tiéu chi nhu don gian, dé
hiéu, ¢6 tinh dai dién, bao phu vé mit khong gian, thoi gian va s6 lidu c6 thé tlep can duoc tur
cac ngudn chinh thirc, dang tin cy. Bang 2 biéu thi 03 nhém cau thanh theo IPCC (LVIipcc),
gom: Mirc d6 phoi bay (E), mirc do nhay cam (S), kha ning thich tmg (AC) va LV theo 07
yéu té chinh dugc tao thanh tir 64 yéu t6 phu dé tinh toan TDBTT sinh ké cho 03 huyén
nghién ctru. Céc sb liéu tht cip duogc thu thap, tong hop tir Trung tim quan tric Khi tuong
thily vin Qudc gia giai doan 1971-2020; Cong bd két qua diéu tra, thu thap thong tin vé thuc
trang kinh té-xa hoi 53 DTTS nam 2019 cua tinh Quang Binh va cac tai lidu, dé tai co lién
quan khéac.

Bang 2. Cac nhom cau thanh, yéu t6 chinh va yéu té phu tuong tmg dugc ap dung dé tinh toan LVI
cho khu vyuc nghién ctru [13, 22].

| i Yéu t(”i Nh'ém Xij — Xij'— Xij —
TT Yéu to phu chinh cau Ponvi Minh Bo Quing Min Max
thanh Hoéa Trach Ninh
1 E%YIffgozr‘(;‘itT)do trung binh nim °C 012 012 012 0001 022
Do léch nhiét d i cao trung binh o
2 am(1971-5020) M C 0,16 0,16 0,16 00 029
3 ?ﬁnfii‘;%h‘gg gg)tE)Tl)thap trung binh oc 009 009 009 0004 027
4 3‘;73}523;“53) do toi cao thing °C 210 210 210 11 2,25
Do léch nhiét do tdi thdp thang  Tham o
5 (10712020 (1) hoatw  Mircdd C 0,17 0,17 017 001 035
Do 1éch lugng mua trung binh ndm  nhiénva  phoi bay
6 (1071.2020) (1) BOKH  (©) (1) MM 1274 1274 1274 028 1485
D6 léch luong mua ngdy 1én nhit (B)
7 ting (1971 2020) (1) mm 2,46 2,46 246 002 85
8 Do 1éch s6 ngay mua (1971-2020) NGA 0.12 012 012 0,004 0,62
9 z‘g;iihzg;o’)%‘a;a“g trung binh ndm Gio 0,84 0,84 084 004 501
s . I )
Ty 1¢ trung binh s6 con Bao va
10 ATNT trong nam (2001-2020) (T) rclg‘lrlri 0,53 0,53 0,53 0,07 0.53
Ty 18 xd co tram y té dat chuin qudc o
1 ey s 2019) (1 ' , % 81,3 63,6 50 50 100
12 ﬁ?;";c&‘; b9, nhan vién y t¢/dan so % 095 234 034 034 519
13 Ty 1é thén cé nhan vién y t& (V) Hién % 31,20 100 929 3120 100
14 Ty 1¢ ngudi DTTS c6 the BHYT (4) zf;ngq % 9962 97,74 9879 97,74 99,62
15 gﬁﬁﬁgm DTTS ¢6 su dung the o0 g % 9398 9855 91,8 918 9855
N N N khoé
B ihpiismn ) ) % 421 289 167 79 421
17 ;ﬁ;e&;’ DTTS str dung ho xi hop vé % 3,9 45 6,8 39 119
18 Tyl1eho DTTS ngi c6 man (V) % 87,8 98,1 933 878 993
19 S lugng triu binh quan trén ho (¥) Hien 1\4]1‘]’1‘; ;1‘7’ leg‘/ 02 02 09 02 09
£ s A A 1A traﬁg cém‘(S) Coh/
20 Sb lugng bo binh quan trén ho ) cung (T) ho 1,9 24 0,8 0,6 24
21 6 lugng dé binh quén trén ho (4) “;%g;‘l-” le(,:" 0.1 0,4 0,9 00 09
22 6 lugng lon binh quan theo ho (¥) (52) le:/ 06 02 04 02 08
23 gznliigfclg{f)s c6 nha ¢ kién co va % 305 427 604 305 100
o4 Dién tich nha ¢ binh quan cta ho m/ 154 12.4 108 108 256
DTTS () . Tiépean ngudi
25 ST;] ;‘?( f)" DTTS ding dién dé thap ;"o % 87,1 11 81,2 11 100
b6 TV 16 ho DTTS ding cii dé ndu an nght (S2) % 26 992 e 926 992
™
g7 IV 16 ho DTTS sir dyng ho xi % 3,9 45 68 390 11,9

hoai/ban tu hoai ({)
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£ Yéu tb Nhom Xij— Xij - Xij —
TT Yéu to phu ch:’lnh cau Ponvi Minh Bo Quing Min Max
thanh Hdéa Trach Ninh
28 Ty 18 ho DTTS c6 tivi () % 64,0 50,6 61,6 50,6 64
Ty 1¢ ho DTTS sir dung dién thoai o
20 & dinhvdi dong (b) ' % 55,1 474 57 44,4 57
3p 1y 160 DTTS s6 hitu md t/xe gan % 5078 556 644 322 812
may/xe dap dién/xe may dién ()
31 ;l;zhl?¢l;o DTTS c¢o6 su dung may vi % 15 03 17 03 21
3o Ty 1é ho DTTS c6 két ndi internet " 157 99 316 99 317
Q)
Ty 18 ho DTTS nudi nhdt gia sic .
B s ¢hm hoe sit nha (1) % 15,2 59,4 16,3 102 59,4
Ty 1€ dién tich dat canh tac hang o
3 Lam/dien tich huyén (V) % 26 51 05 02 51
Ty 1¢ dién tich dat canh tic lau o
35 Lam/dien tich huyén (¥) ) % 15 40 03 0.1 40
Ty 1€ dién tich ring san xuat/dién o
B o huyén (1) Hién % 30,9 27,5 21 18 30,9
37 Ty 1€ dién tich rimg phong ho/dién trang % 204 105 232 08 232
tich huyén () sinh ké ' ' K ' '
et A . A
38 Ezhlﬁu‘;gn(i‘;h rimg dge dyng/dién  (ACy) % 17,3 52,7 01 0 52,7
Ty 1& ngudi DTTS lim nghé dich vu ,
3 Gulieh 0 ‘ % 07 0 0 0 0,7
40 T?f 1é ng}um PTTS lam nghé thu % 01 0 03 0 03
cong truyén théng (V)
41 Ty lé dan sé DTTS/dan s6 huyén (1) % 22,13 2 4,29 0,04 2213
42 Ty 1& nguoi DTTS la nit (1) % 50 50,9 50,2 49,7 789
43 E;ifgf EYTI)DTTS trong 49 ot e % 51,66 53,95 50,48 31,58 90,44
a4 gg}‘-’sgfrg (]i)T TS trong do toi tr % 4386 42,17 4403 902 66,67
A . . 4 Dansd—
45 ;F%I) 1¢ nguoi DTTS 16n hon 60 tuoi <a ho % 4,48 3,88 5,49 0 5,49
4 TV 1é ngusi DTTS nghi¢m ma ty (AC) % 23 0 0 0 23
M
47 Ty 1é ho nghéo (1) Kha % 68,0 88,7 68,5 0 91,5
48 Ty & ho cén ngheo (T) nang % 25,8 32 18,1 0 25,8
49 Ty 1é goa vo/chdng (1) thich % 51 6,9 6,7 51 6,9
50 Ty 18 tdo hon (1) g % 3196 3567 4124 31,96 46,34
Ty 16 km theo loai dudng giao thong tir (AC)
51 thén dén tung tm xd dugc thim Q) % 92,8 90,4 71,4 714 100
nhya/bé tong (¥)
Ty I& km theo loai dudng giao thong tir
52 trung tim xa dén trung tim huyén duoc % 92,9 87,6 52,4 333 929
tham nhya ()
53 Ty 1é thon ¢6 nha vin héa () % 83,2 83,7 100 832 100
54 Ty 1@ thon co dién ludi qudc gia () % 90,4 79,8 78,6 78,6 100
55 Ty 1é truong hoc kién ¢b (¥) % 90,7 93,6 100 81,8 100
56 Ty Ié phong hoc kién cé (V) % 90,1 84,7 100 772 100
57 ziétﬁéiioﬁé%gz (11)““ bict doc, biet % trer % 586 57,6 523 523 805
. 1a o N A% s cong
R i fﬂg:gl?ﬁam bietdoc, bidt g % 756 75 702 702 894
AR x . (ACy)
59 z;gﬂh}?ii?vsv ‘Zf;-’c ho trg xem dai % 732 795 741 613 808
60 E:co?;)g cach tir nha dén truong tieu Km 15 15 2 1 4
61 Khoang cachq tr nha dén truong Km 44 9.3 6.7 44 9.3
trung hoc co so (1) )
g2 [hodng cich tr nhd dén truong Km 267 479 457 88 47,9
trung hoc pho thong (T),
63 Khoang cach tir nha dén bénh vién Km 325 18.9 17.4 88 325
™M
64 Khoang cach tir nha dén cho/ trung Km 145 73 8.9 73 2.6

tam thuong mai (1)
Trong do: (T) va (¥) 1an luot thé hién mdi quan h¢ ty 1¢ thun—nghich cua 64 yéu t6 phu véi TDBTT theo 7 yéu t6 chinh; MinXj,
MalXX.J 1a gi4 tri thap nhat va cao nhét thu thap dugc tir tit ca cac xa thude 3 huyén nghién ciru. (E) dugce hiéu 1a d6 16n va thoi gian duy tri ciia
céc hién tuong lién quan dén BDKH, nhur d6 1éch ciia nhiét do, luong mua. .. trong céc thoi ky khac nhau; (S) 1a mirc d6/ ngudng gidi han ma
mot hé théng chéng chiu véi nhimg anh huéng/ tac dong cua (E); (AC) 1a kha nang ctia hé théng chiu dung (tdn tai, dimg vimg) hoac phuc
hdi sau céc tic dong ciia (E). Néu gia tri (E) & (S) cao va (AC) thap thi khu vuc danh gia c6 TDBTT cao va nguoc lai [16].
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TDBTT la mét ham (V) theo (E), (S) va (AC) [5, 15, 16, 18]. Cac yéu to phu c6 don vi
khé&c nhau va co su khac biét trong moi quan h¢ thun-nghich gitra cac yeu t6, nhom ciu
thanh véi TDBTT nén duoc tién hanh chuin hoa theo phwong phéap chi s phat trién con
ngudi cia UNDP (2007) [23-24], cu thé:

Trong truong hop gia tri ciia cac yéu t6 phu 16n va TDBTT twong Gng 16n, tinh theo
cong thirc— Ham quan hé thuan:

X —MinX.
[ Xii]= - — 1)
MaxX; —MinX,

Trong trudng hop gia tri cta cac yéu td phu 16n va TDBTT tuong ung nhd, tinh theo

cong thirc— Ham quan h¢ nghich:

MaxX, — X,
[ Xi;]= - (2)
MaxX; —MinX,

Trong d6 [Xi] 1a gia tri chudn hoa cua Xij; Xij 1a gia tri thyc cua yéu t6 phu; MinXi,
MaxXij 1an lugt la gia tri thap nhat va cao nhat cua day so liu ij trong vung so sanh (nhu gidi
han don vi hanh chinh cap xa/huyén/tinh...). )

Tiep theo, gia tri chuan hoa cua cac yeu to phu s€ dugc tinh trung binh dé xac dinh yéu to

chinh tuong g, tai cong thurc:
M, — 2% @3)
n

Trong d6: Mg 12 yéu t6 chinh ctia ving so sanh (xa/huyén/tinh...); n 1 sb luong yéu to
phu trong yéu té chinh.

a. TDBTT do BPKH dén sinh ké LVI gém 07 yéu t6 chinh s& duoc tinh toan theo cong
thire (CT4) [25-26].

7
WMy
LVId — i=1 Mi di (4)

2771 WMi
Trong d6 Wi la trong sd cia yéu té chinh, duoc xac dinh bang so luong cac yéu td phy
lan luot tao nén 07 yéu t6 chinh twong tng; Mai 14 gia tri cua yéu td chinh; LVIq la chi s6
DBTT sinh ké cép so sanh (x&/huyén/tinh...). Ngoai ra, TDBTT theo 7 yéu t6 chinh duoc
phan cép, danh gia theo 4 mirc d6 DBTT sinh ké (thdp—trung binh—cao—rat cao) véi gié tri chi
s6 LVIy dao dong trong khoang 0 (thap nhét) dén 1 (cao nhat) [25] (Bang 3).

Bang 3. Phan cdp mirc d6 d& bi tén thuong theo 7 yéu té chinh.

Khoing gia tri mirc d) DBTT theo cic  Phan cip mirc dd DBTT theo cac

yéu té chinh yéu t6 chinh
0 <LVId <0,25 Thap
0,25<LVId<0,5 Trung binh
0,5<LVId<0,75 Cao
0,75 <LVId< 1 Rat cao

b. Thay vi tinh toan LVI1 theo 07 yéu td chinh (xem CT4), truge khi tinh toan LVIpce
theo 3 nhom cdu thanh (E), (S) va (AC) (Bang 2), 7 yéu t6 chinh dugc sip xép vao 3 nhom
c4u thanh. Cu thé:

"W, XMy,
CR =% M ¢ (5)
|=1V\/NIi

Trong d6 Wi 1a trong sb cua yéu td chinh, duoc xéac dinh béng $6 lugng cac yéu tb
phu tao nén yéu t6 chinh tuong trng; My 1a y€u t6 chinh thir i, so voi nhém cau thanh d; n 1a
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sd lwong cac yéu té chinh trong mdi tac nhan ciu thanh; CFq 13 gia tri nhom céu thanh (E),
(S) va (AC) theo IPCC.

Theo IPCC, gia tri LVIipcc dugc tinh toan theo cong thire (CTe) [25]. Ngoai ra, 4 mirc
d6 DBTT theo IPCC ciing dugc lwa chon dé phan cép, danh gia khoang gié tri tir —1 (mirc
DBTT nho nhit) dén 1 (mac DBTT cao nhat) [25] (Bang 4).

LVlipce = (E—AC) xS (6)

Bang 4. Phan cip muc d6 d& bi ton thuong theo IPCC.

Khodang gia tri mirc d¢ DBTT theo IPCC Phén cip mirc d0 DBTT theo IPCC

-1 <LVlpcc<-0,5 Th?ip
—0,5<LVlpcc <0 Trung binh
0 <LVlpcc £0,5 Cao
0,5<LVlpec <1 Rt cao

3. Két qua va théo ludn

Tir nguon sd lidu tht cap cia cac don vi hitu quan & sb liéu diéu tra, gia tri TDBTT do
BDKH dén sinh ké cong dong DTTS theo 07 yéu td chinh va theo IPCC cho khu vuc
nghién ctru dugc tinh toan bang cac cong thirc CT1-CT6. Két qua tinh toan cac gia tri
TDBTT do BDKH dén sinh ké cong dong DTTS & khu vuc nghién ctru duoc trinh bay tai
Bang 5 & 6 va thé hién ¢ Hinh 2 va Hinh 3.

Bang 5. Két qua tinh toan cac yéu té chinh va LVIq ctia 03 huyén nghién ciru.

S6 chi Huyén Huyén Huyén
STT Céc yéu t chinh ) B6 Trach  Quing Ninh Minh Hoéa
phu (BT) (QN) (MH)
1 Tham hoa ty nhién & BPKH (E) 10 0,525 0,525 0,525
2 Hién trang cham soc strc khoé (S1) 8 0,531 0,681 0,630
3 Hién trang cung cip thuc pham (S) 4 0,639 0,389 0,625
4 Tiép cn cac tién nghi (Ss) 11 0,902 0,317 0,434
5 Hién trang sinh ké (AC1) 7 0,383 0,604 0,374
6 Dian s6 — xd hoi (ACy) 10 0,399 0,491 0,531
7 HJ tro cong dong (ACs) 14 0,542 0,516 0,469
LVIg 0,566 0,502 0,501
Phan cap mirc §6 DBTT theo Cao Cao Cao

07 yéu t6 chinh (d6i chiéu v6i Bang 3)

Tir Bang 5 va Hinh 2 dé dang nhan thay khu vuc nghién ciru c6 TDBTT cao. Thi nhat,
tac dong cia cac yéu t tham hoa tw nhién va BPKH Ia rd nét (E = 0,525). Thtr hai, yéu t6
chinh S1 déu cao (> 0,5), trong d6 dang chi y hon 14 ty 1¢ sir dung ngudn nude hop vé sinh
chura cao (< 43%) va str dung hé xi hop vé sinh rit thap (< 7%). Tht ba, yéu t6 S, lién quan
dén cac yéu té phu vé sb luong binh quan trau, lon, dé déu rat thap (< 01 con/hd). Thir tu,
yéu t6 AC1, mic du chi €6 huyén Quang Ninh ¢ mirc @ DBTT cao (0,604) nhung van can
xem xét co hoi phét trién cac dich vu du lich cho cong dong DTTS gan voi VQG Phong
Nha—K¢é Bang vi day 1a khu vuc c6 nhiéu diém du lich noi tiéng, song trén thyc té thi gan
nhu ddng bao trong cong dong DTTS khu vuc nghién ctru lai khéng tham gia vao linh vuc
dich vu du lich nay. Viéc xay dung chinh sach vé day nghé va giai quyét viéc lam gin véi
du lich bén viing cho DTTS la diéu hét sirc can thiét trong giai doan ti.
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Tham hoa tw nhién

& BDKH
1.00 .
080 B )
HG tre cong déng |]ﬁ|} Hién trang cham

. soc siec khoe

; Hién trang cung cap
: thyee pham

................................ Tlep ciin cac tién
nghi

==s==Huyén Minh Héa ==+ =Huvén Bé Trach =="==Huyén Quing Ninh
Hinh 2. Gia tri 07 yéu t6 chinh ctia khu vuc nghién ciru.

TDBTT do BDKH dén sinh ké cong dong DTTS tai huyén B Trach 1a 16n nhét
(LVIgsT = 0,566). Hai huyén Quang Ninh va Minh Héa ¢c6 TDBTT thap hon, twong tng 1a
LVIdon = 0,502 va LV Iawn = 0,501 (Bdng 5). Nguyén nhan co thé 1a do cung chiu tac dong
16n cua yéu t6 E nhung céac yeu t6 chinh khac nhu tlep can cac tién nghi (Ssst = 0,902),
hién trang cung cap thuc pham (S2eT = 0,639) va hd tro cong dong (ACspT = 0,542) tai
huyén B6 Trach ¢c6 TDBTT la 16n nhat. Ngoal ra, tai huyén Bo Trach, yéu t& Sssr dang &
TDBTT rét cao (0,902), lién quan dén mot s6 yéu t phu nhu sé ho nguoi DTTS ¢6 sir dung
méy vi tinh (0,3%); ty 1¢ dung dién dé thip sang (11%) déu rat thap. Bén canh d6, yéu t6
thé hién sy phu thudc vao tai nguyén nhu ty 16 ho DTTS dung cti dé dun nau lai dang &
muc rét cao (99,2%). Mac du c6 TDBTT thép hon, tai huyén Quang Ninh can quan tim dén
02 yéu t6 chinh 1a hién trang chim soc siic khoé¢ (Sion = 0,681) va hién trang sinh ké
(ACion = 0,604), trong khi & huyén Minh Héa can quan tam dén 03 yéu t6 chinh 13 hién
trang cham soc stre khoé (Simn = 0,630), hién trang cung cap thuc pham (Somn = 0,625) va
dan s6—xa hoi (ACamn = 0,531) vi cac yéu t6 chinh nay c6 TDBTT déu cao.

Khi tién hanh phan tich, danh gia 03 nhom cau thanh theo IPCC, két qua lai cho thay
cong dong DTTS huyén Quang Ninh ¢ TDBTT do BDKH dén sinh ké 12 16n nhéat (LVlipcc
= 0,024), twong tmg voi TDBTT cao, tiép theo 13 huyén Minh Hoa (—0,011) va thap nhat 1a
huyén B Trach (-0,004), déu tmg véi TDBTT trung binh (Bang 6). Nguyén nhan c6 thé 1a
do huyén Quang Ninh c¢6 mirc d6 nhay cam (Son =0,456) va dac biét 1a kha nang thich g
(ACon = 0,472) thap nhét, din dén TDBTT do BPKH dén sinh ké ctia huyén 1a cao nhat
trong khu vuc nghién ciru. Nguoc lai, TDBTT do BPKH dén sinh ké cta huyén B Trach
la thap nhat vi kha ning thich ing (ACgt = 0,540) 13 16n nhat.

Bang 6. Két qua tinh toan cac yéu té chinh va LVIjpcc ciia 3 huyén nghién ctru.

Sé véu th Huyén Huyén Huyén
STT CAc nhém ciu thanh Cgmh Quing Ninh B Trach Minh Héa
(QN) (B (MH)
1 Mirc do phoi bay (E) 01 0,525 0,525 0,525
2 Mte do nhay cam (S) 03 0,456 0,727 0,537
3 Kha nang thich trng (AC) 03 0,472 0,540 0,533
LVlpcc 0,024 -0,004 -0,011
Phan cap mac do DBTT theo Cao Trung binh Trung binh

IPCC (ddi chiéu véi Bang 4)
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Mic 46 phoi bay (E)
0.800

0.600

ER . . \
Kha nang thich ing =4 ke d6 nhay cam (S)

(AC)

—s— Huyén Minh Héa =—4— Huvén Bé Trach —*— Huyén Quing Ninh

Hinh 2. Gi4 tri 3 nhom cu thanh (E), (S) va (AC) ciia khu vuc nghién ctru.

Nhin chung, khu vuc nghién ctu ¢6 TDBTT do BPKH dén sinh ké cua cong dong
DTTS theo 07 yéu t6 chinh (0,501-0,566) ing v&i mirc DBTT cao va theo IPCC (-0,004—
0,024) dao dong tmg v6i mirc DBTT trung binh dén cao (Bang 5-6). Do vay, tai khu vuc
nghién ctru, dac bi¢t tai huyén Quang Ninh can co su quan tdm cua cac don vi chirc nang
trong viéc hd tro cong dong DTTS chu dong, nang cao kha nang thich ung véi BPKH va
hudng t6i sinh ké bén ving,

4. Két luan va kién nghi

Nhu vay, TDBTT do BDKH dén sinh ké ctia cong dong DTTS ¢ 03 huyén Minh Hoa,
B6 Trach va nhat 1a tai huyén Quang Ninh, tinh Quang Binh dang dao dong & miic DBTT
trung binh dén cao cho thady BDKH c6 sy tic dong rd nét dén cf)ng déng DTTS. Day la co
s¢ khoa hoc giip co quan quan 1y va nha hoach dinh chinh sach c6 céi nhin khai quét, dinh
luong vé cac nguon luc ty nhién, kinh té—xa hoi... trong khu vyc dé dé xut cac giai phap
thich g sinh ké phii hop hon.

Két qua dénh gia TDBTT do BDKH dén sinh ké theo céch tiép can LVI cua Hahn &
nnk (2009) cho khu vue nghién ctru phy thude vao viéc lya chon bo cac yéu to phu va yéu
to chinh, vé mdi quan hé giira cac yéu td dic trung khu vuc va tinh tiép can, sin c6 clia cac
yeu t6.

Chi s6 LVIg theo 7 yéu t6 chinh va LVIpcc ¢6 thé dugc st dung dé danh gia tac dong
va giam sat viéc thuc hién cac giai phap chinh sach, ky thuét nham giam thiéu TDBTT do
BDKH dén sinh ké & cac cdp hanh chinh khac nhau (cip xd/huyén/tinh...), dién ra trong
nam hoic theo dién bién thoi gian.

Thong qua chi sé LVI, mot s giai phap dugc de xuét nham nang cao kha nang thich
ung voi BDKH cua cong dong DTTS, cu thé, trudc mat can: (i) Day manh cac hoat dong
sinh ké gin voi dat rimg nhu trong cay dugc liéu, nudi ong.. . dong thoi ting cudng tham
gia hoat du lich bén ving gin v6i bao tdn va phat trién VQG Phong Nha-Keé Bang; (i)
Khoti day y thirc tur no luc vuon Ién thoat ngheo t61 cong dong DTTS dé dugc tiép can
nhiéu tién nghi hon trong cudc sbéng; (iii) Uu tién ngudn luc dau tu co sé ha tang, phat trién
ngudn nhan lyc chat lugng cao cho dong bao DTTS. Vé lau dai, can tap trung vao giai phap
tong hop dé han ché t6i da cac nhan tb tic dong (E), _giam murc do nhay cam (S), tang
cuong nang lyc thich ing (AC) cho cac xa/ huyén mlen nai dac biét kho khan, noi sinh
song ctia cong dong DTTS ndi riéng va cac huyén mién nai n6i chung trén toan tinh.

Dong gop cua tac gia: Xay dung y tudng nghién ctru: B.T.D., H.Q.A., P.N.T.; Lua chon
phuong phap nghién ciu: N.T.X.T., H.Q.A.; Xt Iy s6 liéu: T.B.M,, T.T.L.,, M.T.H., P.V.T;
Viét ban thao bai bdo: T.T.L., M.T.H., P.V.T., P.N.T.; Chinh stta bai bao: B.T.D.,
N.T.X.T., P.N.T.
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Loi cam on: Nghién ctru nay duoc thuc hién dudi su tai trg cua dé tai nghién ctru khoa hoc
cap quéc gia: Nghién ciru co s¢ khoa hoc va dé xuat giai phap sir dung bén vitng tai nguyén
thién nhién gin véi sinh ké cong dong tai khu Di san Thién nhién Thé giéi VQG Phong
Nha—K¢é Bang (Vuon Quéc gia), mi s6: PTDL.CN-35/20.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 céng trinh nghién ctru cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong sao chép tir nhirng nghién ctru trude day; khong cod
su tranh chap o1 ich trong nhom tac gia.
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Abstract: The Livelihood Vulnerability Index (LVI) was employed in this study in order
to quantify levels of vulnerability due to Climate Change (CC) to the livelihood of ethnic
groups living in 03 districts of Minh Hoa, Bo Trach, and Quang Ninh, Quang Binh
province, adjacent to Phong Nha—Ke Bang National Park-the UNESCO World Natural
Heritage. The multiple—criteria comprise 64 sub—components, 7 key components,
including Natural disasters and climate change variability (E), Health care (Si), Food
supply (S2), Access to facilities (S3), Livelihoods (ACi1), Socio—demographics (AC»),
Social networks (ACs), and divided into 3 components according to the Intergovernmental
Panel on Climate Change (IPCC), including Exposure (E), Sensitivity (S), Adaptive
capacity (AC). The results show that the impact of CC on the livelihood of ethnic groups
in the study area seem to be high, however, (AC) has not been developed sufficiently to
respond to the phenomena of extreme and unpredictable weather and climate, etc. LVI
assessment approach will assist local authorities, policy makers to monitor the levels of
vulnerability, therefore, serving as a basis for development of proposing policy to promote
the diversification of livelihoods, to improve adaptive capacity to CC, and contributing to
improvement the quality of life, especially in the context of CC.

Keywords: Climate change; Ethnic Groups; The Livelihood Vulnerability Index (LVI).
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Tém tat: H6 chita Hoa Binh dong mot vai tro quan trong trong hoat dong phat trién kinh
té—xa hoi, phong chdng thién tai cho khu vue ddng bang song Hong va cac ving lan can.
Trong thoi gian vira qua, voi su gia tang ngudn thai tir cac hoat dong dan sinh, hoat dong
nong nghiép, cong nghiép, thwong mai va dich vu cia ving, chat lugng nude mit ho chia
Hoa Binh da bét dau suy giam. Vi thé, myc tiéu ctiia nghién ctru nay la phan tich, danh gia
chat lugng nude hé Hoa Binh trong thoi gian gan day (giai doan tir nim 2011-2020) va dé
xudt giai phap tong hop phong ngura 6 nhiém moi truong nugc hé. Két qua nghién ctru cho
thdy nhin chung, chat luvong nudc hé Hoa Binh con kha tot, phan 16n cac thong sd chat
luong nude dat QCVN 08:2015 loai Al, chi mét vai théng s6 nhu TSS, COD, BODs tai
mot s6 mat cat dat gia tri xap xi loai A2 Péng thoi, ket qua cling chi ra mot xu thé gia
tang nhe nong d6 TSS, COD, BODs trong nhiing nam gan day, tham chi tai mot s mat cat
vao mot sb thoi diém vugt QCVN 08:2015 loai A2.

Tir khoa: HO Hoa Binh; Chét luong nudc; O nhiém.

1. Mé diu

Hb chura 1a cong trinh chira nudc nhan tao ¢6 vai trd quan trong phuc vu phat trién kinh
té—xa hoi cho mot khu vuc nhu diéu tiét 1d, phat dién, cép nudc sinh hoat, Célp nudc cho
cong nghiép, nong nghiép, giao thong thuy, du lich... H5 chtra duoc phét trién & rat nhiéu
noi trén thé gidi va cd ¢ Viét Nam tir khé lau va da dem lai nhiing loi ich to 16n. Tuy nhién,
loi ich ctia ho chira lai phu thudc vao cong tac quan ly van hanh va khai thac hd ¢6 hiéu qua
hay khong. Trong do, viéc giam sat, danh gia chit lwong nudc hd phu hop véi muc dich sir
dung nudc 1a rat quan trong va phai tién hanh thudng xuyén, lién tyc.

Cac quoc gia trén thé gidi rat quan tim va da thyc hién rat nhidu nghién ciru vé chat
lugng nudce hd chira nhu c&c nghién ctiru danh gia chat luong nude hd chira Qiandao (Trung
Qudc) [1]; hd chira Gilgel Gibe (Ethiopia) [2]; hd chira Vargem das Flores (Brazil) [3]; ba
h6 Kukkarahalli, ho Karanji va hd Dalvoy (An Dg) [4]; ba hd phia bac (Sardis, Enid va
Grenada) va mot hd trung tim (Ross Barnett Reservoir) cua Mississippi (Hoa Ky) [5]; ho
chtra Ridracoli (Y) [6]; ho chtra Xin’anjiang (Chiét Giang, Trung Quoc) [7], hd chira
Paldang (Han Qudc) [8]. V& co ban, cac nghién clru nay danh gia dién bién chit luong nudc
hé6 theo pham vi khong gian va theo thoi glan (mua, ndm) va tng dung cac phuong phap
nghién ctru chinh gom c6 phwong phap 1dy méu, phan tich va so sanh véi tiéu chuén [1, 2,
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4— 7] phuong phap phan tich thong ké [3, 7-8], dé danh gia chat luong, mtc d6 6 nhiém va
dién bién, xu thé thay ddi ctia chat luong nude h.

Tai Viét Nam, nghién ctu vé chét lugng nudc cac hd chira cling thu hut dugc kha
nhiéu sy quan tdm va dugc thyc hién ¢ nhiéu noi nhu hd Tri An (tinh Déng Nai) [9-11], hd
Phu Vinh (tinh Quang Binh) [12], hé P4 Pen (tinh Ba Ria—Viing Tau) [13, 15], h Cao Van
(tinh Quang Ninh) [14-15], h6 Boc Nguyén (tinh Ha Tinh) [15], h6 Théac Ba (tinh Yén Bai)
[16], ho thay dién Son La (tinh Son La) [17-18] va hd Hoa Binh (tinh Hoa Binh) [19-21].
Néi chung, cac hd chira nay déu 1 hd da muc tiéu, trong d6 dic biét phuc vu cip nudc sinh
hoat cho cac d6 thi, khu dan cu. V& phuong phap nghién ctru, tai Viét Nam, phuong phap
danh gia chét lugng nude hd chira phd bién nhat 1a phuong phép so sanh sd liéu chat lwong
nuée hd voi quy chuan chit lugng nude (QCVN) [9, 12, 15-21], tiép dén 1a phuong phap
xd@y dung cac loai chi sO chét lugng nude (WQI, TSL,...) [11-15, 21] va phuong phap phan
tich théng ké [11], phuong phap md hinh héa [10, 13]. Tuy vao muc dich cu thé cua ting
nghién clru va tily vao mirc d6 san co6 cua s6 liéu d@é lwa chon phwong phap nghién ctru danh
gia chat luong nude hd phi hop.

Hb chira Hoa Binh phuc vu cho nhiéu myc dich khac nhau nhu san xuat dién, diéu tiét
1t va cung cip nudc tudi cho dong bang song Hong va cac vung phu cén, giao thong thuy,
nudi trong thuy san va mot nhiém vu quan trong 1a cung cap nudce sinh hoat cho thu d6 Ha
Noi va cac ving lan can [19]. Sau 30 nam hoat dong, hd chira Hoa Binh d3 mang lai loi ich
kinh té dang ké cho ca nudc néi chung va vang Tay Bac noi riéng. Tuy nhién, theo thoi
gian cung véi su thay d6i cta ty nhién va su gia ting cac hoat dong dan sinh, kinh té trén
lwu vuce séng Pa, dén nay hd di co nhing bién doi nhu giam dung tich do lang dong bin
cat, chat luong nude c6 chiéu hudng suy giam do gia tang xa thai 6 nhiém tir cac hoat dﬁng
cong nghiép, néng nghiép, giao thong thiy, nudi trong thuy san va sinh hoat ciia nguoi dén
song trén luu vuc. Tir khi hd Hoa Binh hinh thanh dén nay, da c6 mot so nghién ctru danh
gia chat lwong hd dugc thuc hién. Tuy nhién, cic nghién ciu nay da tién hanh tir kha lau
cach day trén 10 nam [19-20], hodc quy mo rét han ché chi tai mot phﬁn cta hod va trong
mot khoang thoi gian ngan [21]. Bé ¢6 cai nhin day di, cap nhat vé chat lwong ho Hoa
Binh, ching toi tién hanh nghién clru nay nham danh gia hién trang va dién bién chat luong
nude hd trong giai doan 10 nam gan day (2011-2020).

Nhu véy, viéc quan trac, giam sat va danh gia chit lugng nudc hé Hoa Binh thuong
xuyén va lién tuc nham dam bao muc dich cap nudc sinh hoat va cac muc dich khac nhu
cap nudc tudi, nudi trong thiy san, bio vé moi truong sinh thai hd 1a rat quan trong gidp
cho cong tac quan 1y van hanh va khai thac ho hiéu qua, dong thoi 1a co s¢ dé dé xuat cac
giai phap bao vé méi truong hd.

2. Phuong phap nghién ctru va thu tap tai licu

2.1. Gioi thiéu khu vwc nghién cuu

H6 chira Hoa Binh 1a mét cong trinh thily dién quan trong nam trén dong song Da. HO
c6 toa do dia 1y tir 20°48°30” vi do Bic, 105°19°26” kinh do Pong dén 21°19°43” vi do
Bic, 103°54°52” kinh do DPong. HO chay dai hon 200km tir thanh phd Hoa Binh 1én dén
huyén Mudng La, tinh Son La. Ho chtra Hoa Binh duoc xay dung tir nhitng nam 1970 va bt
dau tich nude tir nam 1989 vé6i dung tich 14 9,45 ty m®, dung tich hitu ich 1a 5,65 ty m®, dung
tich chdng i 14 5,60 ty m®. Pac diém hinh thai cua ho Hoa Binh l1a ho chira dang séng dai
va hep véi kha nhiéu cac nhap luu gia nhap khu gitra nhu sudi Nam Bu, Nam Sap, sudi
Tac,... Pic diém luu vuc cua hd 1a ndi va cao nguyén nén dan cu song ven ho thua thot
[19].
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2.2. Phirong phdp ké thira va tiép can hé thong

Khi nghién ciru dénh gié chat lvgng nuée hd Hoa Binh giai doan tir nam 2011-2020 va
dé xuat giai phap phong ngura 6 nhiém méi truong nude ho, nhém tac gia da ké thira co
chon loc s0 li€u quan tric chat lvong nude hd Hoa Binh va cac bao cdo lién quan, tir d6
tong hop, phéan tich va danh gia mot cach hé thong dé danh gia hién trang, dién bién chat
lwong nudc mat caa hd theo khong gian (doc hd) va theo hai mua (mua mua va mua kho).
Ngoai ra, nhom tac gia cling ké thira cac nghién ctru vé diéu kién ty nhién, tai nguyén va
moi truong, su phat trién kinh té—x3a hoi cua tinh Hoa Binh dé phuc vu viéc phan tich
nguyén nhan gy 6 nhiém nudc hd; tir d6 co thé dé xuat giai phap phu hop nham ngan chin
su 6 nhiém méi trudng nudce hd.

2.3. Phuong phdp phan tich s¢ lidu

S liéu thu thap dugc xur 1y trén tmg dung Excel dé phan tich théng ké. Két qua danh
gia chét luong nudc hd theo khong gian va thoi gian, sau d6 dugc trinh bay duéi dang biéu
dd va dd thi va str dung phuong phap so sanh véi Quy chuan quy dinh gi trji gidi han cac
thong sb chat luong nude mat QCVNO08:2015/BTNMT, loai Al twong tng muc dich cép
nude sinh hoat va bao ton dong thuc vat thiy sinh; loai A2 twong tng phuc vu muc dich
cép nude sinh hoat cé 4p dung cong nghé xtr ly phu hop hodc loai B1 muc dich su dung
nhu tudi ti€u, thuy lgi hoac muc dich st dung khac nhu B2 va loai B2 muc dich st dung
cho giao thong thuy va muc dich khac voi nude chat lwong thap [22]. Trén co s so sanh
két qua chat luong nudc hd chira so véi Quy chuan hién hanh va dénh gia, phan tich sy bién
d6i chat luong nude hd theo khong gian va thoi gian, két hop véi viée phan tich dic diém
tu nhién va tinh hinh phat trién kinh té—xa hoi caa khu vuc hd Hoa Binh, nhom tac gia s& dé
xudt cac giai phap nham bao vé chit luong nudc hd khong bi suy giam.

2.4. Thu thdp sé liéu nghién cizu

Trong nghién ctu nay, s6 liéu chat lugng nudc hd Hoa Binh dugc thu thap, ké thira tir
2 ngudn:

- S6 liéu tir nam 2011 dén nam 2013 duoc thu thap tir nhiém vu thuong xuyén quan
trac moi truong ho Hoa Binh cua Vién Khoa hoc Khi tuong Thay vin va Bién doi khi hau.

- S6 liéu tir nam 2015 dén 2020 duoc thu thap, ké thira tir Két qua quan tric dinh ky
moi trudng nuéc hd Hoa Binh cua Cong ty Thuy dién Hoa Binh.

Nim 2014, do tinh hinh khach quan (myc nuéc hd qué thap va tai chinh han ché) nén
khong tién hanh quan tric chat lugng nudc hé Hoa Binh, vi vay, khong co s lieu tir ca 2
nguon trén.

Trong nghién ctu nay, ching toi lya chon 05 diém quan tric chat luong nudc hd Hoa
Binh tai 5 mat cat dai dién doc theo hd tir ha luu dén thuong luu, d6 1a mat cat s6 01
(MCO1)-ha luu hd, mit cit s6 09 (MC09)-ha luu hd, mat cat sb 42 (MC42)—trung luu hd,
mit cat s6 72 (MC72)-trung luu hd, miat cit sé 97 (MC97)—thuong luu hd (Hinh 1). Tur
nam 2017, c6 su thay doi vé sb luong mit cat va sb tha tu cac mit cat trén hd Hoa Binh vi
vay, trong bai bao nay, ki hiéu mat cét cii da duoc quy vé ki hiéu theo hé théng mat cat mai.
S6 liéu quan tric chat luong nudc hd Hoa Binh dugc trinh bay cuy thé trong cac Bang 1 va
Bang 2.

Do mot sb yéu té khach quan nén bo sb liéu chat luong nude hd Hoa Binh giai doan
2011-2020 thu thap duoc gap mot sé van dé& nhu cac thong sé chit luong nudc thu thap tir
2 nguon khdng triing nhau hoan toan, s dot quan trac mot sé nam khong di 2 mua (kho,
mua). Vi dy, nam 2011, 2012 khong quan tric pH, TSS, DO, chat hoat dong bé mat
(HPBM). Niam 2013 va 2015, khong quan trac TSS ma lai quan tric do duc... Nam 2012,
2013, 2016 chi quan tric 1 dot vao mia khd (thang 11-12). Tuy nhién, dua trén tinh sin c6
cua s liéu, nhom tac gia da xem xét lya chon va tong hop nhiing s6 lidu kha thi nhat cho
nghién cuu nay.
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Hinh 1. So dd vi tri iy mau nuéc hd Hoa Binh nghién ciru (05 diém khoanh tron) [23].

Bang 1. Két qua quan trac chat lugng nuéc hd Hoa Binh tir nam 2011-2015 [24].

Thong Nhi¢ pH P DO BOD CO CF NO; NO; Tén Tém Fe Hg As F- Téng
$0 tdo duc 5 D gP gN Coliform
*

Vitri °C - mg/l mg/ mgd mg/l mgl mgd mg!l mg/l mgl mg/ mg/l mg/l mg/l  MPN/100
lay mau | ml
MC 01 2,1 63 338 0255 0002 0424 0061 016 0,124
MC 09 18 46 349 0287 0004 0495 0053 022 0,129
MC 42 37 105 456 0314 0002 051 0082 061 0,129
MC 01 17 59 2,7 0517 0003 1063 0059 0,188 0,001 370
MC 09 15 52 216 0400 0002 00912 0059 0,281 0,087 360
MC 42 32 102 219 0300 0002 0777 007 047 0,074 400
MC 72 15 53 176 0271 0002 0742 0076 0301 0,096 360
MC 97 11 43 186 033 0002 0824 0,057 0366 0,096 750
MC 01 23 55 178 0,055 1,201 0,079 0,103 320
MC 09 25 61 167 049 0003 0062 1248 0172 0,11 380
MC 42 39 94 133 0474 0003 0068 0783 0,286 0,095 350
MC 72 32 77 131 0321 0002 0075 079 0,199 0,096 450
MC 97 36 89 14 0312 0002 0054 0856 0231 0,107 930
MC 01 215 759 1 6,8 23 83 157 0343 0,002 0,051 105 0081 00041 000013 0,15 350
MC 09 215 7,98 2 6,6 25 103 198 0,058 1,03 0165 00043 000015 0,17 310
MC 42 214 781 8 65 39 103 217 0513 0,004 0063 093 0291 0003 000011 0,13 520
MC 72 213 7,86 34 67 32 103 172 0488 0003 0071 093 0,208 0,003 00001 012 470
MC 97 213 793 57 6,4 3,6 83 162 0339 0002 005 099 0238 00039 000016 011 680
MC 01 293 8 20 62 16 55 822 0325 0003 094 0042 001 000012 00036 031 370
MC 09 291 79 65 6 29 1 52 0357 0,003 08 0045 018 000014 00039 027 470
MC 42 29,1 7 215 6,1 41 164 406 0255 0002 0954 005 027 000021 00045 0,61 520
MC 01 245 76 34 63 14 63 0928 0287 0004 0036 0793 009 000011 00031 0,101 350
MC 09 245 8 104 6,1 23 93 1229 0314 0002 0043 0874 014 000012 00033 011 540
MC 42 23 7,7 34 59 18 79 0972 0517 0003 0052 094 021 000013 00034 0113 520
MC 72 215 75 97 62 22 93 099 0400 0002 0055 092 022 000014 0,003 0,107 360
MC 97 23 78 103 59 28 114 0857 0300 0002 0044 0839 023 000016 00038 0,136 750
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Bang 2. Két qua quan tric chit lvong nuéc hd Hoa Binh tir nam 2016-2020 [23].

Thot Ths%“g Ng?‘ pH TSS DO BODs COD CF NOs NOr PO&  Cd Pb Hg As Hci)';f;q Coliform
diém lay Vi tri

miu l.iy °C mg/l mg/l mg/l mg/l mg/l mg/l mg/Il mg/l mg/l mg/l mg/l mg/l mg/l lCO'(:)Lr:w/I
T12/2016 Mngl(;l 245 76 3 6,1 42 94 1201 072 <0005 0,015 0003 <0002 <0,0004 00026 0,021 450
T12/2016 MCO09 251 7.8 7 59 56 141 131 046 0011 0022 <00005 0003  <0,0004 00031 0,025 810
T12/2016 MC42 248 83 74 62 26 89 122 075 0004 0012 <0,0015 00022  <0,0004 00031 0,018 610
T12/2016 MC72 248 82 18 62 28 88 112 088 0006 0014 <0002 <0002  <0,0004 00026 0,015 640
T12/2016 MC97 258 79 24 61 28 86 108 065 0005 0012 <0,0015 00023  <0,0004 00028 0,012 730
T5/2017 MCOlL 27 77 15 6 25 72 2192 0733 0011 0019 00016 00021 00005 00026 0,011 570
T5/2017 MCO09 285 8 10 61 37 115 1252 0614 0008 0016 <00015 00023  <0,0004 00028 0,015 330
T5/2017 MC42 267 79 19 61 2,9 78 1352 0674 0006 0022 <0,0015 00024  <0,0004 00026 0,016 550
T5/2017 MC72 254 77 11 6 33 98 1182 0514 0007 0015 <0,0015 00025  <0,0004 00027 0,014 500
T5/2017 MC97 235 78 21 6 46 111 1244 0625 0009 0021  <00015 00023  <0,0004 00027 0,013 470
T11/2017 MCO1 242 75 7 6 45 122 2672 0792 0012 0026 <0005 00025  <0,0004 00027 0,018 610
T11/2017 MCO09 251 7.9 9 59 3 95 2353 0722 0009 0021 <00015 00023  <0,0004 00031 0,014 390
T11/2017 MC42 256 77 12 61 4 11,1 2621 0854 0008 0019 00016 00025 0,005 00029 0,016 550
T11/2017 MC72 249 78 7 59 35 108 1,383 0752 001 0024 <0,0015 00026  <0,0004 00033 0,019 680
T11/2017 MC97 245 8 10 61 28 89 1684 0,693 0,013 0,02 00017 00028  <0,0004 0,026 0,025 580
T5/2018 MCOL 265 79 12 59 28 81 2009 0631 <0005 0016 <0,0015 00022 <00004 00028 0,013 390
T5/2018 MCO09 269 76 10 6 31 95 2034 0699 <0005 0018 <0,0015 00019 <00004 0003 0,016 440
T5/2018 MC42 252 8 24 59 34 85 1,701 0603 <0005 002 <00015 0002 <00004 00028 0,014 450
T5/2018 MC72 27,3 74 20 61 3,2 9 1315 0561 0006 0017 <0015 00021 <00004 00024 0,017 560
T5/2018 MC97 26,7 8 14 61 28 89 1685 0741 0009 0021  <0,0015 00024  <0,0004 0,035 0,019 590
T11/2018 MCO1 262 78 6 59 3,7 102 2,001 0692 0007 0025 <00015 0,028  <0,0004 00029 0,026 460
T11/2018 MCO09 261 76 8 59 31 11,3 1,203 0643 0009 0021 00016 00021  <0,0004 00031 0,021 370
T11/2018 MC42 259 77 5 6 47 132 1486 0682 <0005 002 <00015 0,024  <0,0004 00027 0,028 560
T11/2018 MC72 264 73 4 59 3 88 1236 0673 0006 0017  <0,0015 00022  <0,0004 0,003 0,019 610
T11/2018 MC97 255 7,9 21 6 36 11,9 1,406 0702 0,01 0022 00017 00025 <0,0004 00033 0,024 350
T5/2019 MCOl 261 74 15 59 3,2 96 1528 0865 0016 0020 00016 00021 00008 00034 0,016 580
T5/2019 MCO09 258 72 11 58 33 121 1902 0658 0011 0022 <0005 0002  <0,0004 00033 0,026 460
T5/2019 MC42 26 75 8 6 37 135 1,625 0752 0016 0029 <00015 <0,0018 <0,0004 00029 0,038 490
T5/2019 MC72 263 76 30 59 35 11,7 1,981 0717 0001 0025 <0005 00023  <0,0004 00027 0,019 530
T5/2019 MC97 262 7,7 18 6 26 11,3 1,733 0815 0012 0024 <0005 00016  <0,0004 0,003 0,031 600
T11/2019 MCO1 268 78 8 59 39 95 1,763 0651 0008 0029  <0,0015 00033  <0,0005 0,003 0,03 420
T11/2019 MCO09 265 7,9 18 6 35 115 1432 0625 0014 0025 <00015 <0018 <0,0005 00028 0,017 390
T11/2019 MC42 267 75 22 6 45 142 1805 0715 0013 0029 <0005 00025  <0,0005 00031 0,024 450
T11/2019 MC72 264 74 30 59 35 11,3 1,625 0683 0016 0021 <0,0015 00028  <0,0005 00033 0,02 390
T11/2019 MC97 262 78 24 59 4 127 1,902 0815 0019 0031 <0005 0,022  <0,0004 00029 0,03 520
T5/2020 MCoOl1 31,1 7,97 57 48 717 125 7,09 <002 0009  <0,005 0,002 0005 <0,0005 0007 0,050 1200
T5/2020 MCO09 243 7,8 55 478 64 143 11,34 0027 0006 0,024 0,003 0,008  <0,0005 0,006 0,042 1100
T5/2020 MC42 255 7,2 32 511 105 149 <5 <002 0009  <0,005 0,002 0,006  <0,0005 0005 0,040 1200
T5/2020 MC72 258 7,88 112 532 135 189 1034 <002 0006 0019  <0,002 0,005 <0,0005 0005 0,054 1300
T5/2020 MC97 305 7,63 576 491 7,51 127 685 <002 <0005 0,022 0,003 0,006  <0,0005 0004 0,048 1100
T11/2020 MCO1 253 7,27 15 633 1056 1516 9,22 <002 <0005 <0005 <0002 0005 <00005 0004 0,042 930
T11/2020 MCO09 252 7,25 316 801 925 1608 625 065 0023 0035 <0002 0003 <00005 0003 0,038 1100
T11/2020 MC42 257 738 256 7,79 116 181 <5 0355 0015 0032 <0002 0011  <00005 0004 0,037 1000
T11/20200 MC72 26 743 242 627 111 175 567 0157 0016 0025 <0002 0007 <00005 0,009 0,046 920
T11/2020 MC97 253 734 132 7,63 906 1789 <5 <002 0013 <0005 <0002 0009  <0,0005 <0,003 0,050 1000

3. Két qua va thao luan

3.1. Panh gid chdt heong nmeéc ho chira Hoa Binh

Do dic diém, tinh chit cua hd chira Hoa Binh 13 hd dang song, dai va hep, ché do muc
nudce luon thay doi trong nam theo mua va theo quy trinh van hanh ho. Vi vy, nong do cia
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cac thong sb chat luong nudc s& ¢ su thay doi theo khong gian— doc theo chiéu dai hd va
theo thoi gian— theo mua (kho, mwa) va theo qua trinh van hanh hd— giai doan muc nude hd
xubng thap va giai doan hd tich nudc dén cao trinh binh thudng.

Trong bai bao nay, hién trang va dién bién chat lvong nudc hd Hoa Binh duge danh gia
tai 5 mat cit (MCO1, MC09, MC42, MC72, MC97) doc theo hd tir ha luu dén thuong luu
va theo 2 thoi diém trong nam 13 diu mua mua (thang 5-6) khi myc nuée hd xuéng thip
(cao trinh myc nude 80-85 m) va mua kho (thang 11-12) khi hd tich nudc dén cao trinh
binh thudng (115-117 m). Két qua danh gia chat lugng nudc hdo Hoa Binh trong giai doan
2011-2020 cu thé nhu trong Bang 3.

Bing 3. Két qua danh gia chat lwong nudc ho Hoa Binh giai doan ndam 2011-2020.

Théng sb Mua Khoang dao djng Trung binh Do léch chuin QCVN 08:2015
(don vi) Min Max (SD) Al A2
pH mua 7,0 8,0 7,7 0,3 6-8,5 6-8,5
kho 7,3 8,3 7,7 0,3
TSS mua 32 30 13,5 6,9 20 30
(mg/1) kho 3,0 74 15,5 13,9
DO mua 4.8 6,2 5,8 0,4 >6 >5
(mg/l) kho 5,9 8,0 6,3 0,5
BODs mua 1,6 135 4,2 2,7 4 6
(mg/l) kho 11 11,6 39 2,5
COD mua 4,6 18,9 10,7 33 10 15
(mg/l) kho 4,3 18,1 10,3 33
NOs~ mua 0,027 0,865 0,538 0,232 2 5
(mg/1) kho 0,157 0,880 0,553 0,181
NO;- mua 0,0012 0,016 0,008 0,004 0,05 0,05
(mg/l) kho 0,0015 0,023 0,007 0,005
PO, mua 0,015 0,029 0,021 0,004 0,1 0,2
(mg/1) kho 0,012 0,035 0,022 0,006
Cd mua 0,0016 0,003 0,0022 0,0006 0,005 0,005
(mg/l) kho 0,0016 0,003 0,0019 0,0006
Pb mua 0,0016 0,008 0,0032 0,0018 0,02 0,02
(mg/l) kho 0,0021 0,011 0,0035 0,0024
Hg mua 0,0001 0,0008 0,0004 0,0003 0,001 0,001
(mg/l) kho 0,0001 0,0043 0,0018 0,0019
As mua 0,0024 0,007 0,0036 0,0012 0,01 0,02
(mgf1) kho 0,0001 0,009 0,0028 0,0016
Chit HDBM  mua 0,011 0,054 0,026 0,014 0,1 0,2
(mg/1) kho 0,012 0,17 0,063 0,046
Coliform mua 330 1300 642 300 2500 5000
CFU hodc kho 310 1100 556 213
MNP/100ml

3.1.1. Thoi diém dau mua mua 1ii (thang 5-6)

Tai thoi diém nay, cao trinh myuc nudc hd dang & mic thip (80-85 m), khi nudce tir
thuong ngudn bat dau d6 vé hd véi toc do dong chay kha 16n, nudc trong ho tir trang thai
tinh chuyén dan sang trang thai dong dan dén cac yéu té vat Iy, hoa hoc, sinh hoc trong moi
truong nude hd bi xao tron va thay doi, nhat 1a phan thugng luu va trung luu hé.

Nhin chung, tai thoi diém dau mua mua i (thang 5-6) cac théng sb chat luong nudc
déu dat QCVN 08:2015 loai Al va A2, trong do6, nhiéu thong sb nhu NOs~, NO2, POs*,
kim loai ning, chat hoat dong bé mat, Coliform c6 nong do thap hon QCVN 08:2015 loai
A2 nhiéu lan. Tuy nhién, mot vai thong s6 nhu TSS, DO, BODs, COD c6 gia tri Xép Xi,
thap chi vugt QCVN 08:2015 loai A2. Déng thoi, do 1éch chuan cua cac thong ) nay kha
16n (Bang 3) nhu vay, c6 nghia 1a gia tri ciia cac thong sé nay dao dong 16n giira cac diém
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quan tric hodc/va giita cac thoi diém quan tric. Vao thoi diém dau mua mua I nay, nhan
théy 6 sy bién dbi néng d6 doc theo ho tir thuong luu, trung luu dén ha luu hd: TSS giam
tir 1,3-1,4 1an; BODs giam tir 1,1-1,4 1an va COD giam 1,1 1an (Hinh 2). Theo thoi gian tir
nam 2011-2020, ciing nhan thy tai khu vic ha luu hd ¢6 xu hudng ting ndng d6 BODs tir
2mg/l 1én 3,3 mg/l va n6ng doé COD tang tr 5,5mg/l 1én 10,9 mg/l. Bac biét, nam 2020
ndéng d6 BODs va COD ting dang ké tai ca 3 khu vuc thuong, trung va ha luu hd, riéng
BODs vuot tiéu chuan QCVN (A2) tir 1,1-2,0 1an (Hinh 2).

Bién d&i nong do TSS doc theo ho Bién ddi ndng d6 TSS theo thdi gian
(th&i di€ém mye nwée hd thap, thang 5-6) (thai diém muyc nwéce hd thap, thang 5-6)
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Hinh 2. D4 thi biéu dién su bién d6i nong d6 ciia TSS, BODs, COD mua mua (thang 5-6).

3.1.2. Thoi diém mua kho (thang 11-12)

Tai thoi diém nay, ho Hoa Binh tich nudc dén cao trinh binh thuong (115-117 m), moi
truong nuoce ho chuyén tur trang thai dong sang trang thai tinh, téc do dong nudc giam con
rit nho dan dén cac chat lo ling trong ho di chuyén cham lai va ling chim xuéng day.

Nhin chung, két ‘qua quan trac chat luong nude h6 Hoa Binh thoi diém mua kho (thang
11-12) ciing kha gidng véi thoi diém diu mua mua 1d. Hau hét cac thong s chét lugng
nude déu dat QCVN 08:2015 loai Al va A2, trong d6, nhidu thong sé nhu NOs~, NOz,
PO.*, kim loai ning, chat hoat dong bé mit, Coliform c6 néng do thap hon QCVN 08:2015
loai A2 nhiéu lan. Tuy nhién, mot vai thong s6 nhu TSS, DO, BODs, COD c6 gia tri Xap xi,
tham chi vuot QCVN 08:2015 loai A2. Trong d6 thi biéu dién nong d6 TSS (Hinh 3), lru y
sO lidu nam 2013* va 2015* 1a nong d6 P duc. Do 2 nim d6 khong c6 s6 lidu quan tric
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TSS ma chi ¢6 s liéu PO duc ma 2 thong sd nay co mdi tuong quan gan v6i nhau nén
ching toi trinh bay ket hop trén cing mot d6 thi dé tham khao. Pong thoi, do 1éch chuan
clia cac thong s nay rat 1on (Bang 3) nhu vy, c6 nghia 1a gia tri ctia cac thong sé nay dao
dong 16n giita cac diém quan tric hodc/va giita cac thoi diém quan tric. Vao thoi diém thang
11-12 va ho tich ddy nudc, nhan thiy c6 su bién doi ndng d6 TSS giam khoang 1,1-2.1 lan
doc theo ho tur thuong luu, trung luu dén ha luu ho. Trong khi do, néng do BODs va COD
bién ddi rat nho giita cac khu vuc doc hd. Sy bién doi theo thoi gian tir nam 2011 — 2020,
nhan théy nﬁ‘)ng d6 BODs va COD ¢6 xu thé tang tai ca 3 khu vuc cia ho: tai thuong luu hd
lan luot 1a tir 1,1— 4,0mg/l va 4,3-12,7mg/l, tai trung luu hd 1an luot 1a tir 2,4— 4,0 mg/l va
tir 4,8— 12,8mg/1, tai ha lwu hd 1an luot 13 tir 1,6— 3,7 mg/l va tir 5,6 10,5 mg/l. Pic biét,
nidm 2020 ndng d6 BODs va COD ting dang ké tai ca 3 khu vuc thuong, trung va ha luu hd
va déu vuot tiéu chudn 08:2015 loai A2 1an luot 1a 1,7 va 1,1 1an (Hinh 3).

Bi&n d&i ndng d6 TSS doc theo hd Bi&n ddi nong d6 TSS theo thyi gian
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Hinh 3. D) thi biéu dién sy bién doi nong do cua TSS, BODs, COD mua khd
(thang 11-12).

3.1.3. So sénh chat lugng nuéc ho gitra 2 mua (mua—kho)

Véi dac trung thuy véan cia 2 mua (mua—kho) rat khac nhau, cung vdi quy trinh vén
hanh hd nén cao trinh myc nudce hd rat khac nhau dan dén sy thay ddi chét luong nude ho.
Qua két qua quan trac chat lugng nudc ho tai 5 mit ct va theo 2 miia (mua—kho) nhan thay:

- Nhin chung, cac thong s6 nhu pH, DO, NOs~, NOz, PO+, kim loai ning, Coliform
van dat QCVN va gi tri cac thong s6 nay khong co su khac biét nhiéu giita 2 mua (Bang
3).
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- Tuy nhién, mot vai thong s6 nhu TSS, BODs, COD c6 su thay d6i trong ddi gitta 2
mua, sy thay d6i nay khac nhau tiy vao timg mit cét va tuy ting nim. Di voi TSS, nim
2017, 2018 thi gi4 tri mia mua cao hon han gia tri mua khoé & hau hét cac mat cit. Tuy
nhién, dén nam 2019 va 2020 thi ¢ su bién doi nguoc lai, gid tri TSS mua kho lai cao hon
mua mua & hau hét cac mit cat (Hinh 4). Déi véi BODs va COD, khong nhan thiy quy luat
bién ddi ndng do giita mia mua va mua kho, tily vao ting mit cit va ting nim ma gia tri

mua mua cao hon hoic thip hon mua khé (Hinh 5-6).
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Hinh 4. D6 thi biéu dién sy bién d6i nong do ctia TSS gitra 2 mua (mwa—kho).
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Hinh 5. D4 thi biéu dién sy bién dbi ndng do ciia BODs giita 2 mua (mua—khd).
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So sanh ndng 6 COD theo mua So sanh néng d6 COD theo mua
nam 2017 nam 2018
30 30
.—‘; 25 2017 % 25 2018
£ 50 (mua) E (mua)
] E==2017 (khd) a ===12018 (khd)
G 15 S 15
- 0 —
2 101 - = ——QCVN (A2) ® 0 _ ——QCVN (A2)
5 08:2015 5 W 08:2015
2| { - R - Ai Ai H
0 - - : ; . 0 : - - - .
MC 01 MCO09 MC42 MC72  MC97 MC 01 MC 09 MC 42 MC 72 MC 97
(ha Iwu) (halwu) (frung lwru) (trung lvu) (thwong (ha lru) (halwu)  (trung lvu) (trung lvu)  (thuong
Iru) Iwru)
Doc hd (mit cat tir ha lwu dén thweng Iwu) Doc hd (mat cét tir ha lwu dén thwong lwu)
So sanh ndng do COD theo mua So sanh néng do COD theo mua
nam 2019 nam 2020
20 20
=2 2019 =25 12020
o o
E (mura) Ex - (mua)
Q ===2019 (khd) a o - E==12020 (khd)
S1s — Qs =&
pes o
AT ——QCWN (A2) 5 10 NEE I . - ——QCWN (A2)
5 08:2015 S 08:2015
Z 51 — Z 5 [ [ [
0 0
MC 01 MC03  MC42 MCT72  MCO7 MC 01 MG 09 MC 42 MC 72 MC 97
(ha lwru) (ha lwu) (trung lwu) (trung lwu) (thuong (ha lwu) (halwru)  (trung lvu) (trung lvu)  (throng
luru) Iru)
Doc hd (mat cat tir ha lwu dén thwong lwu) Doc hd (mat cat tir ha lwu dén thweng Iwu)

Hinh 6. D6 thi biéu dién sy bién d6i nong d6 ctia COD giita 2 mua (mua—khd).

3.2. Pé xudt mgt sé giai phap phong ngira 6 nhiém méi truong nwéc ho

Chat lugng nudc hd chira Hoa Binh nhin chung bi anh huéng boi nhiéu nhan t6 khac
nhau nhu su thay d6i ché d6 thuy vin cua hd va chat luong nude ving hd chira Son La va
cac con sudi d6 vao hd; cling v6i su phd rimg, canh tac tai ving ban ngap, gia ting dan sd
tai hai viing b ctia hd. Cuy thé, ché do thuy van chuyén ddi tir trang thai dong sang tinh va
thoi gian luu giit nude lau hon khién cho cac chu trinh vat chat trong nudc hd theo d6 thay
d6i. Ngoai ra, chat lugng nuéc hd chira Son La va cac song sudi nhap luu tai ving trung
luu hd cling anh hudng toi chét luong nudce hd chaa Hoa Binh. Khong nhitng thé, viéc chat
pha rimg phuc vu canh tac cua nguoi dan da gay ra hién tuong x6i mon luu vuce hd chira, va
canh tac trén vung ban ngap dan dén gia ting luong phu sa, khoang chat va cac chét hiru co
chay vao hé Hoa Binh. Dén sb tip trung sinh song hai bén bo hd gia tang ciing kéo theo
luong chat thai 16n xa vao mdi truong nudce ho thong qua cac hoat dong sinh hoat, giao
thong thuy, nuoi trong thuy san (ddc bié¢t 1a nudi ca long trén mat ho) va hoat dong du lich.

Trén co so két qua danh gia chat luong nude hd va nghién ciru cac yéu td thanh phan
chinh anh huong t6i chat lugng nuée ho Hoa Binh, nhom téc gia dé xuét hai nhom giai
phap tong thé nham bao vé va phong ngira 6 nhiém moi _trudng nude mét vang ho chira bao
gom chéng x6i mon luu vuc hd va kiém soat cac nguon gdy 6 nhiém ving ho. Pau tién,
nhim ‘ngan chan hién twong x61 mon rua troi luu vye ho, nhiém vu bao vé rimg, phu xanh
dat trong va ddi nai troc dong vai tro rat quan trong. Thong qua cac chinh sach phat trién va
bao vé rimg, khuyén khich sy tham gia ctia ngudi dan tir co ché dong huong loi giao dit,
giao rung dé cung tréng va bao vé ring; déng thoi Iwra chon céc loai cay trong phu hop véi
diéu kién thd nhudng va khi hau cua ving hd chira s& ho trg sy sinh truong cua cdy va phu
xanh nhanh chong tai cac suon dbc va viung dat can cbi. Pong thoi, phat trién co cau nong
lam két hop sé& cung cip nguon nguyén ligu dau vao cho cac hoat dong san Xuit va sinh
hoat, va bao v¢ tai nguyén dat, chéng x6i mon, sut 16 va han ché boi lap long ho.

Tlep theo, viéc kiém soat luong chét thai tir cac hoat dong sinh hoat, san Xuét nong
nghiép, 1am nghiép, cong nghi¢p, du lich, giao thong van tai cling dong vai tro quan trong
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khong kém. Viéc diéu tra cac nguén thai tir cac co s& san xuit, kinh doanh, dich vu doc luu
vuc ho xa thai truc tiép vao ngudn nudc hd s& hd tro tinh toan luu luong thai, mirc chiu tai
ctia hd dé tir d6 ¢ cac bién phéap kiém soat 6 nhiém phu hop. S¢ Tai nguyén Moi trudng
tinh Hoa Binh va Son La cin chi dao Chi cuc bao vé Mai trudng, cac Phong Tai nguyén
Moi truong cua cac huyén, thi trin quanh luu vuc hd phai theo doi va kiém soat chit ché
cac co s& san xuat, kinh doanh, dich vu nay. Cac co s san xuét can 1ap bdo cdo Danh gia
tac dong mdi trudng hodc ban Cam két bao vé méi truong ddi véi cac co sé méi trude khi
xay dung va dua vao hoat dong. Dya trén diéu kién dia hinh cha yéu 14 cac ddi nui xen k&,
han ché vé dién tich canh tic véi hinh thic du canh du cu, dan cu tap trung chu yéu tai
ving thung liing va sudn doi thip, nén van dé 6 nhidm tir phan bon hoa hoc va thude bao vé
thue vat 1a khong dang ké. Tuy nhién, van can c6 cac bién phap cha dong kiém soat bao vé
ngudn nude hd trong tuong lai khi hoat dong canh tac ngdy cang mé rong va luong dén cu
gia tang. Bén canh do, hoat dong nudi tré)ng thuy san, dac bi¢t 1a nudi ca lé)ng, hién dang
duoc mé rong vaéi dién tich dat 2.700 ha nam 2020, trong d6, nudi trong ao nhd 1.635 ha,
nudi ca méng 5 ha, dién tich nudi hd 1.060 ha [25]. Mac du dem lai hiéu qua kinh té cao
cho ngudi dén nhung hoat dong nudi trong thily san ciing lam suy giam chat luong nudc ho;
do d6 can kiém soat chat ché va quy hoach ving nudi trong dam bao duy tri chat luong
nuée khu vue hd. Ngoai ra, can thuc hién tuyén truyén va huéng dan cho cong dong dan cu
sinh séng xung quanh khu vuc hd, khéach du lich tham quan nhan thtrc duoc tam quan trong
clia bio vé moi trudng nudc hd. Pong thoi, cic S ban nganh trong tinh nhu S¢ Cong
thuong, S& K& hoach va Pau tu, S& Vin hoa, Thé thao va Du lich, S¢ Tai nguyén va Moi
truong, So Giao thong van tai cung phdi hop chit ché trong kiém soat cac ngudn xa thai
vao khu vuc hd chira Hoa Binh.

4. Két luan

H6 chira Hoa Binh dong vai trd quan trong trong hoat dong phat trién kinh té— xa hoi
ctia dat nude. Sau 30 nam di vao hoat dong, cung voi vige gia tang cac hoat dong kinh té —
xa hot, ho chira Hoa Binh da c6 sy bién ddi ctia cc yéu t6 hinh thai ho va chat lugng nudc.
Cac yeu t6 nay khong nhing bién d6i theo thoi gian ma né con bién ddi theo khong gian
doc ho tir thuong luu vé& dén cira dap. Pé co nhimg giai phap bao vé mdi truong hd Hoa
Binh noi chung va chét lwong nudc hd nodi riéng, chung ta can phai danh gia hién trang, xu
thé dién bién chat luong nudc ho thuong xuyén va chi tiét.

Tir nhitng két qua quan tric, phén tich chét lugng nudc hdo Hoa Binh trong 10 nim qua
(2011-2020) trén cac mat cit doc theo ho, dinh ky 2 lan/nam vao thoi diém trude mua mua
lii (thang 5-6) va thoi diém mua kho khi ho tich day nudc (thang 11-12), so sanh véi
QCVNO08:2015 nhan théy phﬁn 16n céc thong s6 chat lugng nude dat gia tri loai Al, chi
mdt vai théng s nhu: TSS, COD, BOD:s tai mot sO mit cat dat gia tri xap xi loai A2. Pong
thoi, két qua cung chi ra mot xu thé gia tang nhe dbi véi nong dé TSS, COD, BODs trong
nhing ndm gan day, tham chi tai mot sé mat cat vao mot sd thoi dlem vuot QCVN 08:2015
loai A2. Nhung nhin chung, chat lugng nudc hd Hoa Binh hién tai van con tuong dbi sach
du tiéu chuan cdp nudc sinh hoat ¢6 qua xir 1y. Tuy nhién, chat lugng nude hd Hoa Binh da
c¢6 dau hiéu suy giam, 6 nhiém TSS va chat hitu co tai mot s6 mat cat vao mot sb thoi diém.

Trong nghién ciru nay, nguon sO liéu chat luong nudce thu thap duge con han ché nhu
so luong diém quan tric, tan sudt quan tric, thiéu mot sd thong s6 chat luong nudce va thiéu
s0 liéu quan tric theo d6 sau. Dé danh gia mot cach toan dién chat luong nude h6 Hoa Binh
theo khong gian va thoi gian, ddng thoi xac dinh chinh xac cac nguén gay 6 nhiém nudc hd
can 6 nghién ctru tong thé, thu thap b6 sung s6 lidu quan tric chat luong nudc tir cac
ngudn nhu Toéng cuc Moi truong, Tong cuc Khi twong Thiy vin, S& Tai nguyén Moi
truong tinh Hoa Binh hodc/va quan tric bd sung, diéu tra khao sat xac dinh cac nguon gay 6
nhiém nudc hd. Tir d6, dé xuat cac giai phap cu thé bao vé méi trudng nude hd Hoa Binh.
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Assessment on water quality of Hoa Binh reservoir for the
period 2011-2020 and proposal of solutions to prevent surface
water pollution

Le Ngoc Cau®’, Ngo Thi Van Anh?, Pham Thi Quynh?, Nguyen Thi Hong Chien?

' Vietnam Institute of Metorology, Hydrology and Climate change;
caukttv@gmail.com; vananhmd@gmail.com; quynhpt0310@gmail.com
2 Hydrometeorological Station of the Northwest Region; nchien77@gmail.com

Abstract: Hoa Binh reservoir plays an important role in socio—economic development and
disaster prevention for the Red River Delta and surrounding areas. In recent times, with
the increase of population, agricultural production, transportation, industry, commerce and
services in the basin, the water quality of Hoa Binh reservoir is starting to decline.
Therefore, the study’s goal is to analyze and evaluate the water quality of Hoa Binh
reservoir in the period from 2011 to 2020 and propose integrated solutions to prevent
pollution of reservoir water environment. Research results show that in general, the water
quality of Hoa Binh reservoir is still quite good. Most of water quality parameters meet
QCVN 08:2015 class Al, only a few parameters such as TSS, COD, BODs at several
monitoring sites get approximately QCVN 08:2015 class A2. At the same time, the results
also show a slight increase in concentration of TSS, COD, and BODs in recent years, even
exceeding QCVN 08:2015 class A2 at some monitoring sites.

Keywords: Hoa Binh reservoir; Water quality; Pollution.
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Bai bdo khoa hoc
Dé xuat bg tiéu chi vé dieu kién thay dong luc cho phép nhan chim
chat nao vét & bieén Viét Nam

Vi Minh Cat", Lé Dirc Diing?
! Khoa Xay dung, Pai hoc Van Lang, Thanh phd Hd Chi Minh; vuminhcat@gmail.com
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*Tac gia lién h¢: vuminhcat@gmail.com; Tel.: +84-912009331
Ban Bién tap nhan bai: 10/1/2021; Ngay phan bién xong: 15/2/2022; Ngay dang bai:
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Tém tit: O nude ta, cac hoat dong kinh té xa hoi lién quan t6i bién dang dién ra rat s01
dong, trong do viéc xay dung cac cang bién, cang ctra song hay xay dung cac khu kinh té,
khu cong nghi¢p da nao vét mot khéi lugng 16n vat chit va mot phan ctia vat chit nao vét
duge nhan chim ¢ ngoai bién. Viéc nhan chim phy thudc vao rat nhiéu yéu t6 nhu tinh
chat hoa 1y ctia vét chét nao vét, didu kién khi tuong, thuy hai van, cong nghé va ky thuét
nao vét, van chuyen va nhan chim v.v...vi cac yéu t6 nay giy tac dong téi hé sinh thai, cac
hoat dong kinh té xa hoi xung quanh khu vuc nhén chim. Bai bao nay nghién clru va dé
xudt cac tiéu chi lién quan t61 diéu kién song, gio, dong chay phuc vu cho cong tic nhan
chim nham giam thiéu tac dong t61 hé sinh thai vung 1an cén va cac hoat dong kinh té xa
hoi khu vuc nhan chim.

Tir khoéa: Tiéu chi; Chi sd; Nhan chim & bién; Chit nao vét; Dong chay tong cong.

1. Mé dau

Hién nay trén thé gidi ciing nhu & Viét Nam, nhan chim vat, chit & bién dugc nao vét
tr cac cang bién, ludng lach 13 hoat dong dang dlen ra thuong xuyén. Tuy nhién, khong
phai vat, chit nao ciing duoc phép nhan chim xudng bién va ciing khong phai khu vuc nao
trén bién ciing cho phép nhan chim. O mdi khu vuc dugc phép nhan chim thi vat chat nhén
chim phai dam bao cac diéu kién vé méi trudng, nghia 1a bun cat khong giy tic dong xau
t6i hé sinh thai; khdi lugng nhan chim khong dugc vuot qua gidi han cho phép; thoi gian va
cac didu kién khi twong, thuy hai vin lic dién ra hoat dong nhan chim phai dam béo riang
vat chat nhan chim khong phét tan t6i nhitng khu vuc nhay cam nhu cac ran san ho, cac bai
¢o bién, cac khu vue bao ton da dang sinh hoc. Muc dich cua viéc céc tiéu chi nham quan ly
t6t hon va giam thiéu tac dong moi truong do hoat dong nhén chim ddng thoi giam chi phi,
tao diéu kién dé phat trién kinh té bién mot cach hiéu qua nhat

O nudc ta, cac hoat 'dong xay dung dang phat trién rat s6i dong nhu xay dung cac khu
cong nghiép, khu kinh té, cang bién, nha may dong va sira chira tau bién, van tai bién, cong
nghiép dau khi, khai thac khoang san, danh bat, nudi trong thuy san, du lich. Hang nam
ving ven bién dong gop khoang 30% GDP va 50% gia tri xuit khau cua ca nudc va xu
huong ngay mot tang. Ngoai ra nganh kinh té bién va ven bién phat trlen manh mé nhu
cang, hang hai keo theo viée trién khai cac du an xdy dung bén cang, cau cang, nao vet
1uong tau. Cac hoat dong nay gay tac dong 1on dén mai truong bién do su gia tang nhu cau
d6 thai truc tiép ra bién. Nao vét tuyen ludng hang hai 1a mot hoat dong thlet yeu d01 voi
nganh hang hai cta hau hét cic qudc gia, dic biét trong bdi canh phat trién kinh té ciing
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nhu xu huéng gia tang kich ¢, kha nang vén chuyén cua tau thuyén hién nay. Tuy nhién,
hoat dong nao vét ciing tiém 4n nhiéu tac dong tiéu cuc dén tai nguyén, moi trudng va cac
hé sinh thai bién. Viéc khong kiém soat cac khu vuc cap phép nhan chim; ngudng chiu tai
ctia vi tri nhan chim; tinh chét ly hoa vat chét va diéu kién khi tuong, thuy hai van co thé
dan dén cac tac dong tiéu cuc dbi voi cac hé sinh thai, cac khu vuc - nhay cam ciing nhu cac
hoat dong khai thac, str dung tai nguyén bién nhu dénh bat, nudi trong thuy hai san, du lich
va van tai bién v.v... Theo théng ké, hang nim nuoc ta co 12 dén 15 trén tong s 36 tuyén
luong hang hai dugc nao vét duy tu, trong do tuyen ludng phai nao vét duy tu nhiéu lan nhu
ludng tau vao cang Hai Phong 3 lan/nam luong tau Dinh An 2 1an/nam. Do do, nhu cau
nhan chim chéit nao vét tai bién 1a rat 1on. Dé quan ly cac hoat dong nhan chim trén bién,
Bo Tai nguyén va Méi truong da ban hanh cac quy dinh phap luat va cép gidy phép nhan
chim, cu thé:

bé quan ly cac hoat dong nhan chim & bién, hién nay Bo Tai nguyén va Méi truong da
ban hanh cac van ban phap luat quy dinh vé hoat dong nhén chim & bién Viét Nam nhu
Luat Bdo v¢ mdi truong nam 2014 [1] da quy dinh cho phép hoat dong nhan chim trong
ving bién Viét Nam tai khoan 3, diéu 50 “Viéc nhan chim, d6 thai & bién va hai dao phai
can cu vao dac diém tinh chét ciia loai chat thai va phai duoc phép cia co quan quan Iy nha
nudc co tham quyén”. Mic du vay, quy dinh nay chi 1a quy dinh khung, khéng c6 quy dinh
chi tiét va Luat ciing khong giao cho co quan nio huong dan chi tiét noi dung nay. Cung
v6i d6, Luat bién Viét Nam 2012 [2] ciing chi dé cap ngin gon ddi vai van dé nhan chim &
bién. Cu thé tai Khoan 3 Diéu 35 cua Luat quy dinh “Tau, thuyén, t6 chirc, ca nhan khong
dugc thai, nhan chim hay chon lap cac loai chit thai cong nghiép, chét thai hat nhan hodc
cac loai chat thai doc hai khac trong vung bién Viét Nam”.

Luat Tai nguyén mdi truong bién va hai dao c6 hiéu luc tir 01/7/2016 [3], tai muc 3,
chuong VI ciia Luat quy dinh vé nhan chim ¢ bién véi 7 diéu: Yéu cau dbi v6i viéc nhan
chim; vat chat duoc nhan chim & bién; gidy phép nhén chim; cap, cap lai, gia han, stra d01
b sung va tra lai Gidy phép nhan chim; quyén va nghia vu cia t6 chire, c nhan duoc cap
G1ay phép nhén chim; kiém soat hoat dong nhan chim; nhan chim ngoai vung bién Viét
Nam gy thiét hai t6i tai nguyén va moi truong bién va hai dao Viét nam. Pic biét, chuong
VIII gom 12 diéu tir diéu 49 dén diéu 60 ciia Nghi dinh s6 40/2016/ND—CP [4] quy dinh vé
nhén chim, bao gém quy dinh chi tiét hd so, trinh tu tha tuc cép, cép lai, gia han, sta doi,
bd sung, tra lai gidy phép nhan chim & bién ciing nhu cham dit hiéu luc gidy phép nhan
chim & bién.

Gan day, BO Tai nguyén va Moi truong di ban hanh Thong tu s6 28/2019/TT-BTNMT
ngay 31/12/2019 [5] quy dinh k¥ thuat danh gia chat nao vét va xac dinh khu vyc nhén
chim chét nao vét ¢ vung bién Viét Nam. Trong d6 thong tu tap trung vao 2 van dé chinh 1a
danh gla chat nao vét dé nhan chim & bién va xac dinh khu vyc nhan chim chét nao vét ¢
ving bién Viét Nam. Tuy nhién, thong tu nay chua dé cap dén viéc sau khi xac dinh duoc
cac khu vuc c6 thé nhan chim dugc bao nhiéu chét nao vét; qui trinh nhan chim ra sao,
chang han diéu kién khi tuong, thuy hai van, déc tinh vat ly cua vat chit nhan chim dé xac
dinh thoi diém nhan chim, diéu kién cho phép nhan chim dé anh huong t6i moi truong nhé
nhat.

Viéc nao vét va nhan chim vat chat & bién phu thudc vao riit nhiéu tham sb nhu diéu
kién ty nhién gdm ché do thuy tr1eu song, gi6 va dong chay tong cOng; Tai nguyén, moi
truong va sinh théi, cac khu bao ton b1en va cac hoat dong kinh té xa hoi nhu ngu trudng
danh bat, anh hudng téi hoat dong kinh té ven bd, tuyén hang hai, hoat dong du lich, .... Do
vdy, viéc nhan chim can phai xem xét dugc cang dy du cang t6t anh huong cia cac hoat
dong nay nham giam thiéu cac tac dong ti€u cuc cua hoat dong nhan chim tdi hé sinh thai
va cac hoat dong trén.

Nghién ctru nay chi tap trung nghién ciru va dé xuat bo tidu chi va cac chi so lién quan
to1 cac dac trung thiy hai van phuc vy cong tac nhan chim chét nao vét & bién Viét Nam.
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2. Phuwong phap nghién ciru

2.1. Tong quan vé bo tiéu chi va cdc chi so

Tiéu chi: 1a thudc do cua sy ton tai cua cac vin dé hién hiru, ddu hiéu cua cac tinh
hudng hodc van dé sip xay ra, do luong nguy co va tiém ning cin co dé thyuc hién cac hoat
dong va la phuong tién dé xac dinh hay do luong cac két qua hanh vi ctia chiing ta [6].

Chi sb: La su cu thé héa cua tiéu chi, thuong biéu hién murc quy dinh phai dat t6i, muc
biéu hién cua mot dic diém, mot chire nang. Trong quy hoach, ké hoach chi tiéu 1a su luong
hoa y dd quy hoach, ké hoach thanh mét chi sb can phén dau dat dén tai mot thoi diém nhét
dinh trong ky quy hoach, ké hoach. Chi s6 c6 thé 1a cac chi tiéu dinh lugng hodc dinh tinh.

Hién nay, co nhiéu khai niém cling nhu cach dung khac nhau véi thuat ngir ti€u chi, chi
tiéu. Trong 1ap quy hoach, ké hoach, viéc sir dung thuat nglt muyc ti€u, tiéu chi, chi ti€u, chi
sb kha rd rang. Hién c6 nhiéu khai niém khac nhau vé tiéu chi, cu thé 1a:

— Tiéu chi (criterion) 1a cac tiéu chuan dung dé kiém dinh hay dé dénh gia mot ddi
tugng, ma bao gém cac yéu cau vé chat luong, mirc d9, hi€u qua, kha nang, tuan thu cac qui
tac va qui dinh, két qua cudi cung va tinh bén viing ciia cac két qua do.

— Tiéu chi 1a cac tinh chit, ddu hiéu dic trung dé nhan biét, xem xét, hodc phan loai
mot vat, sy vat, khai niém,;

Heé thong tiéu chi c6 thé bao gdm nhiéu tiéu chi thanh phan va mdi tidu chi duoc danh
gia bang nhiéu chi sb/chi tiéu; Mbi chi sd/chi tiéu dugc lugng hoa bang cac gia tri cu thé.
Céu triic ciia mot chi tiéu bao gdm: (1) Tén chi tiéu; (2) Con sé dinh lugng; (3) Khong gian
phan anh; (4) Béi tugng phan anh va (5) Thoi gian do luong.

Trong mot bdi canh cu thé, ba noi dung sau trong cAu trac chi tiéu co thé déu dugc moi
ngudi hiéu thong nhét thi khéng nhat thiét phai néu ra, nhung 2 ndi dung du bat budc phai co.

2.2. Ché ds thuy dong lyc cac vung bién Viét Nam

Qu4 trinh nhan chim & bién chiu tac dong cua thuy tridu, song, gié va dong chay.
Chang han khi gi6 qua 16n, sinh ra song cao thi cac phuong tién chuyén ché tir noi nao vét
t61 vi tri nhdn chim khong an toan; thao tic nhan chim ciing khong dam bao dung quy trinh
k¥ thuat va vat chat nhan chim sé& phat tan khong theo mong mudn. Chinh vi véy, hiéu biét
mot cach day du ché d6 cua cac dic trung thuy dong luc cac vung bién Viét Nam 1a co s
dé xéac dinh céc tiéu chi va chi sb phuc vu cdng tac nhan chim mdt cach hi¢u qua va an
toan. Ché do thily dong luc cua cac viung bién Viét Nam cu thé nhu sau:

2.2.1. Ché d6 triéu

Ché d6 triéu ¢ ving bién Viét Nam thudc loai phirc tap nhat thé gidi bao gom du ché
d6 nhat triéu (déu va khong déu); ban nhat tridu (déu va khong déu) véi do 16n tridu thay
dbi rat khac nhau [7].

Chénh léch myc nudc tai cac vi tri da sinh ra dong triéu, mot phﬁn cua dong chay téng
cong, dic trung quan trong nhét anh hudng téi su phat tan bun cat lo ling, lam tang d6 duc
trong khu vuc nhén chim.

Ving bién ven bd Quang Ninh—Ha Tinh, béc Quang Binh thé hién tinh vu thé cua nhét
triéu, trong d6 khu vuc Hon Déu—Héng Gai ché do nhat tridu thuan khiét rat rd, voi hau hét
cac ngdy trong thang c6 mot 1an nudce 1én va mot 1an nudc xudng déu dan, do 16n thuy tricu
trong ky nudc cuong co thé dat trén 3,6 m va cuc dai ctia chu ky 19 nam co thé dat 4,35m.
Tinh thuan khiét ctia nhat tridu giam dan vé hai phia bac va nam cia Hon Gai—Hon Dau,
chuyén sang nhat triéu khong déu véi do 16m tridu ciing giam dan.

Khu vyc tir nam Quang Binh dén bac Quang Nam chuyén sang ché do ban nhat triéu
déu véi do 10n tridu nho nhét khu vyc bién tinh Thira Thién Hué khoang 0,50 m va sau d6
lai tang 1én khi di vé phia nam va triéu chuyén sang ban nhat tridu khong déu.
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Khu vyc tir nam tinh Quang Nam dén Ninh Thuan lai chuyén dan sang ché d6 nhat
tridu khong déu. Hang thang cé tir 18 dén 22 ngay nhat tridu, thoi gian triéu dang kéo dai
hon thoi gian triéu rit; d6 16m thuy triéu trong thoi ky nude cudng chi dat 1,2-1,6 m.

Tiép theo tir Binh Thuan dén Miii Ca Mau lap lai ché do ban nhat triéu khong déu. Hau
hét cac ngay trong thang tai tram quan trac muc nudc & Ham Tan va Viing Tau c6 hai lan
nudce 1én va hai 1an nudc xuong Do 16n triéu trung binh trong ky nudc cuong khoang 2,0
3,5 m. Khu vyc tir Ca Mau dén Ha Tién chuyén sang ché d nhét triéu khong déu. Do 16n
thuy triéu trong thoi ky nude cudng dao dong xung quanh 1,0 m.

Bang 1. Ché do triéu ven bién Viét Nam.

Ving ven bién
va cang tiéu
biéu

Tinh chit thuy tridu

D) 16n thuy triéu

Ving ven bién tir
Quang Ninh dén
Thanh Hoa
(Cang Hon Gai,
Hon Dau)

Ving Nghé An —
Quang Binh
(Cang cua HOi,
Cira Gianh).

Ving tr nam
Quéng Binh dén
bic Thuan An
(Cang Cilra
Thuén An va lan
can (Ctra Thuan
An).

Ving tr nam
Thwa Thién -
Hué dn bic
Quiéng Nam
(Céng Pa Nang)
T Quang Nam
dén Ham Tén

(Cing  Quy
Nhon, Nha
Trang).

Tir Ham Tan dén
gin Miii Ca Mau
(Cang Viing
Tau).

Ving bo tur Mii
Ca Mau dén Ha
Tién (Cang Rach
Gia, Ha Tién).

Nhat triéu déu. Khu vyc Hai phong— Hon Gai
thudc nhat triéu rat thuan nhat voi hau hét sb ngay
nhat triéu trong thang (24-25 ngay).

Tinh nhét tridu cang kém thuan nhit khi xa khu
vuc Hon Gai, Hon Dau vé phia bic va nam; &
Thanh Hoa trong thang c6 18-22 ngay nhat triéu

Nhét triéu khong déu, sb ngay co ché @6 nhat tridu
chiém hon nira thang.

Bét déng tridu vé& thoi gian: thoi gian triéu rat 1on
hon thoi gian tridu 1én mot cach 1o rét, nhét 1a &
chc cira sdng thoi gian tridu rat kéo dai 15 —16 gio,
trong khi d6 thoi gian tridu 1én 12 9 —10 gio.

Bén nhit triéu khong déu.

Phén hén hodc hdu hét sé ngay trong thang co 2
1an nudc 16n va 2 1an nuée dong.

Ban nhat triéu déu.
Hai lan nuéc 16n, hai lan nudc rong trong ngay.

Bén nhat triéu khong déu.
Hang thang c6 khoang 20 — 25 ngay 1a ban nhat
tricu.

Nhat tridu khong déu.

Tai Quy Nhon va tir Quang Ngai dén Nha Trang,
hang thang c6 18-22 ngay nhat triéu, cac noi khac
co sO ngay nhat trleu it hon. Thoi gian tridu dang
16n hon thoi gian triéu rit.

Bén nhat trléu khéng déu.

Hau hét s6 ngdy trong thing c6 hai 1an triéu 1én
va hai lan tridu xudng hang ngdy v6i sy chénh
1éch déng ké ctia hai d6 16n tridu trong ngay.

Bét ding tridu giita nuéc rong cao va nudc rong
thp 1a chinh: do 16n khoang 1,0 — 2,5 m trong ky
nuéce cuong.

Nhat tridu khéng déu hodc nhat tridu déu.

Mirc d6 khong déu rat khac nhau. Tai Rach Gia
trong thang cac ngay chi yéu co 1 1an triéu Ién va
mdt 1an tridu xubng nhung cang xa khu vuc nay vé
Ca Mau ciing nhu vé Ha Tién va ra khoi thi tinh
chét nhat tridu cang rd nét.

D6 16n thuy tridu & viing bién nay thudc loai 16n
nhét nuée ta AH = 3-4 m vao ky nudc cuong.
D6 16n thuy tridu ciing gidm dan khi xa khu vuc
nay ca vé& bic va nhu nam ciing nhu vao ky
nude kém. Ky nude kém (goi 1a ky nudce sinh)
d0 16n thuy triéu khong quéa 0,5 m.

Tridu manh vao céc thang I, VI, VII va XII
trong nam; tridu yeu vao cac thang III, IV, VIII
valX,

Triéu manh véi chu ky 19 nam la 1968-1970,
1986-1988... va triéu yéu thudc cac nam 1978
1979.

D6 16n thuy tridu & ving nay vao nhiing ngay
triéu cuong khong vuot qua 3 m va ¢6 xu hudng
giam khi di vao phia Nam.

D6 16n thuy tridu vao nhing ngdy nuée cudng
dao dong tir 0,6—1,1 m giam tr Bac vao Nam

Do 16n thuy triéu trung binh tir 0,4-0,5 m, va
cling 1a nhé nhit cta thuy triéu ven bd bién
nuéc ta.

Khong c¢6 su phan biét rd rét giita triéu cudng
va triéu kém trong chu ky nira thang.

Do 16n thuy triéu vao nhitng ngay nudc cudng
13 0,8-1,2 m va c6 xu huéng ting din tir bic
vao nam.

D6 16n thuy tridu trung binh vao ky nudc cuong
khoang 1,2-2,0 m va c6 xu hudng ting dan tir
béc vao nam.

D6 16n ky nude kém khoang 0,5 m.

Do 16n thuy triéu vao nhitng ngdy nudc cudng
thuong 1a 2,0-3,5 m.

Tridu cudng thudng xay ra sau ngdy soc (tring
non), vong (trang tron) 2—-3 ngay.

Trén dai ven bién dai tir Viing Tau t6i cira Bd
D&, d6 16n va tinh chit thuy triéu hiu nhu
khong thay d6i déng ké.

Do 16n thuy tridu ving nay khong 16n, vao
nhing ngdy triéu cuong chi dat t6i 1m va rét it
khac nhau giira cac noi. Trong ky nudc kém, do
16n tridu giam 10 rét, con khoang trén dudi 0,5
m.
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Dé phuc vu cho cong tac nhan chim, cac myc nude dic trung, do 16n triéu, thoi gian
xuét hién ciia mdi tinh ciing da dugc chi tiét hoa thanh cac bang tra vé muc nudc tridu thap
nhat trung binh nhiéu nim, muc nudc tridu trung binh nhiéu nim va muc nude triéu cao
trung binh nhiéu nam.

2.2.2. Ché d6 gid

a) Trén bién Pong

Trén bién Pong, twong tmg véi hai hé thong khi p chinh chi phdi anh huéng phan
lanh hai 1a hai ché d¢ gié mua thoi luan phién nhau: gié mua Pong Bic vao mua dong va
gi6 muia Tdy Nam vao mua hé. Piéu ddc biét 1a huéng gié thinh hanh cua ca hai hé thong
gi6 mua Pong Bic va Téy Nam lai trang voi truc 16n cua bién Dong, nghia la vao mua
dong hudng gio la Dong Bic, con vao mua ha 1a huéng Tay Nam. Ddi v6i cac ving & ven
bién nudc ta, hudng gié co thay doi do anh hudng cta dia hinh ting ving.

— Trong thoi ky mua dong, gié mua Pong Bic hau nhu hoat dong ¢ nira phan phia Béc
ctia 1anh hai. Tan suét gi¢ manh t&i cap 7-8 (tir 14-20 m/s), chiém khoang 5-10%.

O vinh Bic bg, gié mua Péng Bac manh va 6n dinh. Thoi gian gié mua Pong Bic thoi
tir cudi thang IX hodc dau thang X nim trudc cho dén cubdi thang III hodc giita thang IV
nam sau. Vung ven bién mién Trung, gié mua Pong Bic ¢6 khi manh hodc vira, c6 khi nhe,
tham chi c6 khi bi ngit quing boi gio mua Tay Nam. Trong thoi ky gié mua Dong Bic
manh thuong gy bién dong.

O phan phia Bac Bién Pong, gié mua Pong Bic kéo dai tir thang X niam trude cho dén
cudi thang III hodc dau thang IV niam sau. Toc do gid trung binh tir 4-6 m/s, gié manh nhat
dat 2024 m/s. Ca biét khi xuét hién ap thip nhiét déi, hodc bao, tdc d6 gid c6 thé 1én t6i
28-30 m/s.

Vung phia Nam bién Dong khong chiu anh huéng ciia gié mua cuc déi, gié mua Dong
Bic & dy chinh 1a tin phong ctia Bic ban cau. Toc d6 gio trung binh tir 5-7 m/s, toc do gid
manh nhat c6 thé 1én téi 18—20 m/s khi va chi khi 4p thap nhiét d6i hodc bio xuat hién.

— Trong thoi ky mua he, gié mua Tay Nam xuat hién déu ¢ ving bién phia nam; ¢ day
thuong théy gi6 mua Tay Nam thoi tur thang V dén thang VIII, ¢6 khi dén cudi thang IX. 6]
gan bo b1en nhiéu khi ngudi ta con quan trac thdy gio dat thoi vao ban dém va vé sang, sau
6 lai tiép tuc 1a gi6 mua Tay Nam thdi sudt ca ngay, toc do gié nhe vao khoang 2-3 m/s.

O vinh Béc bo va ven bién Trung b9, gié6 mua Tay Nam thoi khong déu vi c6 nhiéu
nhiéu dong khi quyén nhu déng, bao. Noi day con xuét hién gié Nam, ¢ Bic bo thdi vao
thang VI va dau thang VII, & ven bién Trung bd vio cudi thang IV va thang V. Theo s6 liéu
thuc do thi gié mia mua ha & day co téc do vira phai, it khi vugt qua cap 4 — cap 5. O gan
bo bién, gio bién va gio dat trung voi gié mua do bi 1éch hudng bai anh hudng diéu kién dia
phuong cua b bién.

O phan phia Bac Bién Pong, gié thinh hanh c6 huéng Nam hoic Pong Nam, ciing cd
khi gié huéng Tay Nam. Toc do gi6 trung binh tir 3-5 m/s; toc d6 gio manh nhét tir 2022
m/s; trong nhirg con bao manh tdc d6 gid co thé dat t6i 30-40 m/s. Pic biét, khu vuc phia
Bic bién Pong 14 noi ¢6 nhiéu ap thap nhiét d6i va bao; cuong do bio & khu vuc nay ciing
16n.

O phan phia Nam Bién Déng, gi6 thinh hanh c6 huéng Tay Nam; toc do gié trung binh
tir 4-6 m/s, gi6 manh nhat 1én t&i 2022 m/s va khi c6 bao manh téc do gié manh nhét c6
thé 1én téi 30 m/s. Béo hoat dong trén vung phia Nam bién Poéng it hon, cham hon va
cuong do ciing yéu hon so voi ving bién phia Béc.

— Trong ndm, vao thang IX va thang IV la thoi ky chuyén tiép gitra hai mua gio. Khi
d6, hudng gi6 thay doi, tbe d6 gié yéu va phu thude vao timg ving cu thé trén bién.

b) Vinh Thai Lan

Vinh Thai lan 14 ving bién khuét gi6, & day c6 hé thong gié dat—gio bién thdi déu dan,
do d6 hudéng va toc d6 gié thudng thay doi theo chu ky ngay dém.
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— V& mua dong, bat du tir thang XII gié mua Pong Bac chi phdi viing bién nay, toc do
gi6 thay do6i nhiéu va ciling c6 nhiéu ngay lang gid; dic biét & by bién phia Tay cia vinh
thudng quan tric thay gi6 manh dot ngot. Tur thang II gid trén vinh d6i huéng Pong Nam,
tuy vay doi khi van c6 gié Pong Bac va c6 nhiing ngay gié manh dot ngot. Tir thang I11 dén
thang V 1a thoi ky thinh hanh cua gié Dong Nam hodc gié Nam véi su xen k& nhiing ngay
c6 gid dat va gio bién.

— V& mua hé, day 1a thoi ky ciia gio mia Tay Nam. O vinh Thai lan gié mua Tay Nam
bat dau thdi tir cudi thang V hodc du thang VI. Pang luu y 1a ¢ ddy, thudng xuit hién gio
manh kém theo mua 16n.

Nhin chung, trén vinh Thai lan ché do gi6 khong on dinh theo mua nhu & vinh Bic bd
ma thudng thay d6i va hay c6 gié manh dot ngot vé ca mua dong 1an mua hé. Ngoai ra, mot
trong nhiing nguyén nhan quan trong dé tao nén hudng gié & vinh Thai lan khong 6n dinh
1a do sy hoat dong cua gio dat va gi6 bién.

2.2.3. Ché d6 song

Duya trén két qua tinh séng ving ven bién phuc vu thiét ké xay dung cong trinh bién
bao gdm ca tinh toan truong séng trong bdo theo phuong trinh can bang ning luong song
dang phd da tién hanh phan ving truong séng ving ven bién Viét Nam [8]. Dya vao do
cao, chu ky va hudng song da phan thanh 5 ving doc theo dai ven bd bién nudc ta:

e Ving 1 tir Mong Cai, Quang Ninh dén Cira Van, Thanh Hoa véi 02 phu ving:

Phu ving 1.1 tir Méng Cai dén Cira H6i, Thanh Hoa.

Phu ving 1.2 tir Clra Héi dén cira Van, Thanh Hoa.

e Ving 2 tir Cira Van, Thanh Hoa dén vinh Dung Quat, Quang Ngii v4i 02 phy ving:

Phu vung 2.1 tir Ctra Van, Thanh Hoéa dén Cura Tung, Quang Tri.

Phuy ving 2.2 tir cira Tung, Quang Tri dén Dung Quat, Quang Ngii.

e Ving 3 tir Vinh Dung Quét, Quang Ngii dén vinh Phan Rang, Ninh Thuan.

e Ving 4 tir Vinh Phan Rang, Ninh Thuan dén dong miii Ca Mau vé&i 02 phu ving:

Phu vung 4.1 tr vinh Phan Rang dén Cira Pinh An.

Phu viing 4.2 tir Nam Cira Pinh An dén dong mii Ca Mau.

e Vung 5 la vung ven bo vinh Thai Lan c6 hai vung phu:

Phu vung 5.1 gém khu vue tir Ha Tién dén Rach Gia

Phuy ving 5.2 gdm ven bo phia tdy Phu Qudc va tir rach Ca Ngat dén miii Ca Mau.

Pic diém va cac dic trung truong song trong bang 2.

Bing 2. Phin viing truong song bién dai ven bd Viét Nam.

Chiéu cao Song bao
Piadanh D) cao séng 2 Ao or K n s < 5%
N s - R . Tan suat xuat hién [P%], va chu ky . | 8 ko A% AR | .
Vung va hwéng hiru hiéu cuc dai . . .2 . Hsig[m] Phu vung va cédc dic diem trudong song
dwimg bor nim [m] Hudéng séng nguy hiem séng trung
binh
Tis]
G‘;’\I‘é‘“a G“S’\‘;,‘“a Gi6maaNE u(:(s)w Ling song I}[[‘:]]
02 phu vung 1.1 va 1.2
Mong Cai— 2.5-3.0 3.0-3.5 45 29 26 1.0-1.5 5.5-6.5 1.1: Mong Cai — cira Héi. Song hudng nam manh
Cua Van NE.,ENE S,SE 5-7 10 v6i hudng thinh hanh 1a S.
1 1.2: Ctra Hi — cira Van. Song hudng dong béc ting
NE- SW déng ké trong khi song S giam va chuyén dan sang
hudng SE.
02 phu vung 2.1 va 2.2.
Cua Van— 5.0-5.5 3.5-4.0 47 20 33 1.5-2.0 6.5-7.5 2.1: Cira Van — ctra Tung. Hudng song thinh hanh 1a
Dung Quit N,NE, E SE 5-7 11-13 NNE, NE.
2.2: Cira Ting— Dung Quét. Hudng séng thinh hanh
1T NW-SE N, NNE, NW, d6 cao song ting dang ké
Dung
Quét-Phan 6.0-7.0 5.0- 6.0 40 23 37 2.0-3.0 8.0-9.0  Ving co dong lyc song manh nhét trén toan dai ven
11 Rang N, NE S, SE 5-7 12-14 bo VN
N-S
Phan  4.0-4.5 3.5-4.0 42 15 43 1.5-2.0  55-6.0 02 phy ving 4.1 va 4.2
Rang- Ca NNE,SE SE,SSW 5-7 11 4.1: Tir Phan Rang dén Dinh An. Hs giam dén tir bic
Mau xudng nam. Hudng thinh hanh 1a NNE, NE.
v 4.2: Tir Dinh An dén Ca Mau. Hs ting dang ké tir

NE-SW bic xuéng nam, hudng thinh hanh E, ESE
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Chiéu cao Séng bao
Piadanh D) cao séng A Ao or K on s < 5%
N N . R . Tan suat xuat hién [P%], va chu ky . | S g Ax. AR . .
Vung vahuéng hiru hiéu cue dai . . P A Hsig[m] Phu ving va céc dic diém truong song
N S 5 Huéng séng nguy hiém song trung
dwong bo nim [m] A
binh
T[s]
Ven bo 2.5-3.0 39 42 0.5-0.75  4.0-4.5 02 phu ving: )
vinh Thai SwW 3-5 10 5.1: Ven bo Ha Tién Qén Rach Gia. Song yﬁt nho do
Lan 19 dugce Phi Quoc va cac dao che chan.
v Xu the NwW 5.2: Rach C4 Ngat xudng phia Viing Ca Mau. Cang
chung theo xuong phia nam soéng cang manh 1én, dac biét la
huéng N — hudng song NW.

S

2.2.4. Hoan lwu/ché @6 dong chdy cdc ving bién Viét Nam

Bién Viét Nam nim ¢ phia tdy Thai Binh Duong, chiém hiu hét phia tdy Bién Dong,
c¢6 thém luc dia rong 16n ndi dia hinh day khac nhau, noi ddy bang phiang d6 sau nho dudi
100m nhu Vinh Bic Bo, noi ¢6 dia hinh day phic tap d6 déc 16n hon d6 sau toi 2000—
3000m nhu ving bién mién Trung.

Hoan luu dai ven bo Viét Nam chiu su chi phéi cua 4 loai dong chady co ban do6 la:
dong chay gio, dong tridu, dong chay séng va hoan luu dai duong [9].

Nhimng dic diém chung nhat cia hoan luu dong chay ven bién Viét Nam theo cac khu
vue duge tom tat nhu sau:

a) Hoan luu khu vuc Vinh Bic B

Vé mua doéng, ¢ khu vuc bién thoang phia bac Vinh Bic Bo (khu vuc Quang Ninh —
Hai Phong), dong chay tong cong c6 hudng nam tdy nam, nam va nam dong nam vdi toe do
tir 50-80 cm/s, 16n nhat 1én dén 120 cm/s, nhung tan suat chi khoang 4-5%. Ngoai ra trong
thang I ciing xuat hién dong chay co huéng béc, tiy bic véi tbe do twong dwong véi dong
chdy ngugc huéng vira néu trén.

Vé mua hé dudi tac dong ciia nudc luc dia do céac song chay ra gy anh hudng dén
hoan Iuu nudc ving bic vinh va huéng chu dao la bac dong bac va dong bic.

Tbc d6 dong chay vé mua hé ciing xap xi nhu vé mua dong. Tuy nhién, do dic diém
dia hinh, dia mao bi chia cit boi cac cira song, eo, luong lach nén toc do dong chay thay doi
theo thuty tridu. O pha triéu 1én luu tbc & ving ctra séng giam xudng, nhung voi pha triéu
xudng thi van tdc lai ting 1én, c6 thoi diém dat t6i 90—100 cm/s.

b) Hoan luu khu vye mién Trung

Khu vyc nay dugc chia thanh doan bo bic trung bo tur thanh Hoa téi Thiura Thién —
Hué. Poan bd nay c6 dic diém hoan luu vé co ban gidng voi hoan luu vinh bic bd tir
Quang Ninh t6i Quang Tri. Bo bién nam trung bo tir Pa Ning vao téi Binh Thuan ¢ nhiing
dic diém:

Mua déng hudéng dong chay ving ven bo mién Trung 1a mot nhanh phia tiy ctia hoan
luu bién Pong v6i hudng chi dao 1a nam va tdy nam véi tan suét 1én tGi 70-80%. Cac
hudng khac c6 tin suat nho khong dang ké. Luu toc phd bién khoang 90—100 cm/s.

Vé mua he, dong chay ving xem xét ¢6 buc tranh phirc tap hon mua déng. O ving Pha
Yén—Khanh Hoa co dong chay ven bo tir bac xudng nam véi toc do khoang 25-40 cm/s.
Dong chay nay hoa nhap véi dong chay tir phia tdy nam hudng vé dong bic ¢ gan Pha Quy
tao thanh xody thuan & vuc nudc nira phan phia Bic ciia ving dang xét. Huong dong chay
vao mua hé ¢6 su phan tan, hoa dong chay c6 nhiéu hudng véi tan suat khong 16n.

Muia chuyén tiép tir dong sang hé, ché do dong chay co thém hudng twong tu nhu ché do
dong chay mua he, huéng dong chay rat phan tan vira ¢ hudng chay vé nam, vira ¢6 huéng
chay 1én béc, dong thoi xuét hién hudng dong chay vudng goc duong bo voi tan suat nho.

Mua chuyen tiép tir he sang dong, theo s6 liéu thang X ¢ phan phia bic ving mién
Trung ché do dong chay co nhiéu nét twong ty nhu mua déng. Con ¢ ntra phan phia nam
gan Phu Quy, ché d6 dong chay ¢ nhirng nét gan véi buc tranh dong chay mua heé.
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¢) Hoan luu khu vuc Bong Nam B§

Pay 1a doan bo bién thuoc bién Pong, thudc khu vuc dong bang séng Ciru Long
(PBSCL), noi nhan dong chay dang ké vao mua i (tring voi mua hé) ctia hé thong song
Pong Nai va séng Ciru Long.

Heé thdng dong chay ving Péng Nam Bo 1a két qua tac dong cuia hé théng gidé mua, ché
d6 dong triéu va dong chay song ma anh huéng ciia n thay doi theo mua. Anh huong mua
hé hay mua 1ii trdi hon nhiéu anh huong mua dong (mua can).

Vé mua dong dong chay thinh hanh c¢6 hudng tdy nam véi téc do trung binh khoang
50-60 cm/s, 16n nhit khoang 75 cm/s chiém khoang trén dudi 60%; Sau d6 1a huéng tay co
tan sudt khoang 20%. Ngoai ra con quan sat thay cac dong chday vudng goc vdi bo vira tir
bo ra va vira tir bién vao véi tan suat déu nho va x4p xi bang nhau, song vé véan tdc dong
hudng tir bién vao bd ¢6 van tde 16n hon dong chay tir bo chay ra.

Vé mua hé, & ving xem xét ¢6 birc tranh dong chay d6i 1ap voi buc tranh dong chay
mua dong. Dong chay c6 hudng tir tdy nam vé tiy bac vai toc do trung binh khoang 5060
cm/s, 16n nhéat khoang 70 cm/s. Huéng dong bac va hudng dong dong bac mdi hudng co
tan suat khoang 30%. Hudng dong c6 tan suat nhé hon x4p xi bang 25%.

Thang IV 1a thang chuyén tiép tir dong sang hé dong chay c6 hudng rat phan tan. Vé
mua nay vira co dong chay vé hudng bic dong bic vai tbe d6 khong 16n, chi khoang 12-15
cm/s, vira ton tai dong chay c6 hudng nam tiy nam va tiy nam véi luu tdc ciing < 20 cm/s
va tan suat xuat hién khoang 15-18%.

Tuong tw, thang 9 la thang chuyén tiép tir he sang dong hudng dong chay rat phan tan,
huéng tdy nam cé tan suit xuat hién 1on nhit véi tan suat khoang 20%. Trong thoi gian
ndy, dong chay 1t tir cac h¢ thong song cting dong gop moét ty trong dang ké vao dong chay
tong cong. Luu tc trung binh giam dan tur cira song ra bién, 16n hon trong ky tridu kém hay
chan triéu va nho hon trong thoi gian triéu cuong (dinh tridu). Xin luu y rang, khi vi tri
nhan chim cach bd > 10 km thi anh huong ciia dong chay song ciing giam dan.

d) Hoan luu khu vuc Tay Nam B¢

Khu vye Tay Nam B 1a ving bién néng, it vinh, c6 doan bd bién bang phang, it bi
chia cit vi c6 rat it nhiing con song 1on chay ra. Hoan luu khu vyc nay bi chi phéi chu yéu
boi dong chay gi6 va dong tridu.

Vé mua dong, dong chay khu vuc Tay Nam B¢ thudng c6 doan nbi tiép cua dong chay
tir vung phia déng vong qua miii Ca Mau r0i huéng vé phia dao Phu Quéc. O gan déo Thd
Chu dong chdy u6n khic vong vé phia gitra Vinh Thai Lan. Téc do dong chay thinh hanh
vé mua nay khoang 70-80 cm/s. Toc d6 dong chay 16n nhat mua dong ¢ bii can Ca Mau la
108 cm/s.

Vé mua he, dong chay c6 hudng tdy bic—dong nam tirc 14 tir dao Phu Qudc chay vé
phia mili Ca Mau rdi hoa nhap voi huéng dong chay tir phia nam 1én tao thanh dong chay di
vé phia Viing Tau—Cén Dao. Tc do dong chay mua hé¢ & ving nay nhé hon téc do dong
chay mua dong va chi vao khoang 20-30 cm/s.

Ban d6 dong chay trung binh thang I (Mua Pong) va thang VII (Mua Hé) dugc thé hién
trong hinh 1.
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Hinh 1. Ban d6 truong dong chay trung binh thang 1 (a) va thang 7 (b) bién Déng.

3. Két qua va thio luin

Trén co sé cac bao cao PTM dbi v6i cac du an nhan chim chit nao vét & bién Viét
Nam, hién nay phuong phap nhan chim phd bién & VN 1a sir dung tau hut bung, xa day va
tau hut co giu ngoam vao bung va xa day.

Dung tich khoang chira tau tir 7000 dén 35.000 m®; Tau hut bung xa day thuong c6 2
can hit v6i luu lugng khoang 7000 m3/h/can; tau xén thdi voi cong sudt 7000 m*/h va tau
¢6 giu ngoam (Tau sang cap) co cong sudt 200 m*/h.

Thoi gian nhdn chim, khong xét thoi gian tau di chuyén tir diém nao vét t6i diém nhén
chim, khoang 15 pht, sau khi tau neo ¢ dinh tai vi tri nhan chim va hoan tit cOng tac
chuén bi thi mé cua day va vat chit nhan chim roi ty do xuéng day bién.

Cong viéc nao vét, van chuyén va nhan chim duoc thue hién lién tuc theo ké hoach da
dugc phé duyét va thuong kéo dai nhiéu thang, trir nhitng khoang thoi gian ma cac diéu
kién trong tiéu chi khuyén cao phai dimg.

Nghién ctru d& xuat bd tiéu chi cho phép nhan chim chat nao vét tai cac dia diém da
dugc cip phép, cu thé:

3.1. Tiéu chi va cdc chi sé vé diéu kién dé sau nude va thoi diém nhdn chim

Yéu té d6 sau rit quan trong vi c6 lién quan t&i khdi lwong vét chat nhan chim va cao
trinh két thac nhan chim. P sau nudc tai thoi diém nhan chim phy thudc vao do 16n thuy
triéu trong 1 chu ky tridu duoc xac dinh trong muyc 2.2.1. D6 sdu nudc ting dan tir chan
triéu dén dinh triéu va giam dén tir dinh triéu t6i chan triéu ké tiép. Nghién ctru ndy dé xuét
chi s6 vé& d6 su tai vi tri nhan chim nhu bang 3.

Bang 3. Chi 6 vé d0 sau tai vi tri nhan chim.

TT P§ sdu (m) Mirc d§ phu hop
1 <6,0 Khoéng phu hop
2 6,0-15,0 Phu hop thip
3 15,0-20,0 Phu hop
4 >20,0 Rat phit hop
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Ngoai ra, d6 sau nhan chim c6 dé duoc danh gia dya trén ché d6 song tai mdi khu vuc
cu thé. Bo sau phu hop dé nhan chim 1a do sau song nudc sau.

Chi s6 vé thoi diém nhan chim

Thoi diém nhan chim thay doi tiy thudc vao ché do tricu. Véi vung co ché d6 nhat
triéu thi thoi gian triéu 1én va tridu xudng xap xi 12 gio, trong khi ving ché do ban nhat
tridu thi thoi gian d6 chi khoang 6 gio. Mirc do phu hop cua thoi diém nhan chim d& xuat
nhu bang 4.

Bing 4. Chi s6 vé thoi diém nhan chim.

Thoi gian theo chu ky tridu

T Nhat triéu Ban nhat tridu/hén hop Mirc d9 phu hop
1 2 gid trudc va sau chén tridu 1 gid trwdc va sau chén tridu RAt phi hop
2 2 gid trwde va sau chén tridu 1 gid trwde va sau chén tridu Phu hop
3 Thoi gian con lai Thoi gian con lai Phu hop thép

3.2. Tiéu chi va cdc chi sé vé diéu kién gié va séng do gio

Chi s6 lién quan téi gio

Toc @6 gio va do 16n song gidé nd gay ra lay theo huéng dan cua t6 chic khi twong
quoc té va dugc tom tdt trong bang 5.

Bang 5. Chi s0 vé cap gio, toc d) gio va chiéu cao song c6 nghia.

Cip gié Téc dd gi6 HsTB Mirc d§ nguy hai
Bo pho m/s km/h m
0 0,0-0,2 <1,0 - Gi6 nhe
1 0,3-1,5 1-5 0,1 Khong gay nguy hai
2 1,6 -3,3 6-11 0,2
3 34-54 12-19 0,6
4 55-179 20-28 1,0 Bién hoi dong; thuyen danh ca chao nghiéng
5 8,0-10,7 29-38 2,0 phai cudn bét budm
6 10,8-13,8 39-49 3,0 Bién dong manh, nguy hiém déi voi tau
7 13,9-17,1 50-61 4,0 thuyén
8 17,2-20,7 62-74 55 Bién dong rat manh, nguy hiém déi véi tau
9 20,8244 75-88 7,0 thuyén

Can cir vao sd liu vé gié ¢ bang trén va loai phuong tién van chuyén va nhan chim
phd bién cua Viét Nam hién nay, dé xuat cong tac nhan ch1m s& phai ding lai khi van toc
gi6 bang va 16n hon cip 4, Gmg véi Vg > 7,9 m/s. Chi s lién quan téi song 1a bang phan
cap song bién va do cao song twong ung (Bang 6).

Bang 6. Chi sé vé cip séng va do cao song tuong ung.

Cip song Do cao séng Hs (m) Cip séng Do cao song Hs (m)
1 <0,25 6 3,5-6
2 0,25-0,75 7 6-8,5
3 0,75-1,25 8 8,5-11
4 1,252 9 >11
5 2-3,5

Can clr vao diéu kién mit bién va loai phuong tién phd bién sir dung cho chuyén chd
va nhan chim chat nao vét. B¢ xuat khi chiéu cao song Hs > 2,0 m, nghia 1a tuong duong
véi song cap 4 trd 1€n thi cong tadc nhan chim phai dung lai.

3.3. Tiéu chi va cdc chi so vé diéu kién dong chay

Dong chay tong cong 1a t6 hop gilta dong tridu, dong chay do song, gi6 va dong chay
tu trong song. Vung chiu tdc dong ctia dong chay trong song manh hon 1a 2 dong bang chau
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tho séng Hong va DPBSCL, trong khi dai bo bién mién trung anh huéng cua dong chay song
nho.

Khi nhén chim, su phat tan vat chit phu thudc vao van tdc dong chay va khu vuc phat
tan xa nhat phy thudc vao hudng dong chay. Do vay khi nhan chim c6 thé tham khao ché
d6 hoan luu bién dugc trinh bay trong muc 2.2.4. Can ctr vao cac tiéu chi da néu trén, dé
xuét chi s6 danh gia lién quan toi dong chay hay hoan luu bién nhu bang 7.

Bang 7. Chi s6 hoan luu bién cho phép nhan chim.

Mikc d9 séng (cép) D cao séng (m) Luu toc VTB(m/s) Murc do phu ¢p cia hoat dong nhin

chim
1 <025 < 0,60 Rét phu hop
2 0,25-0,75 0,60 — 0,80 Phu hop
3 0,75-1,25 LA X
4 1.25-2.00 0,75 -1,00 Han ché nhan chim
5 2,00 — 3,50
6 3,50 - 6,00 > 1,00 Dung hoan toan viéc nhén chim
7 6,00 — 8,50
8 8,50-11,00
9 > 11,00

4. Két luan va kién nghi

Nghién ciru da dua ra dugc ché do thiy tricu, song, gid va hoan luu bién theo mua va
tinh trang thoi tiét dic biét lam co sé cho viée xay dung cac tiéu chi va chi s6 nhan chim
ngoai bién nham giam thiéu tac dong ctia qua trinh nhan chim téi moi truong, hé sinh thai
va cac hoat dong kinh té x4 hdi & dai ven bién.

B tiéu chi va cac chi sb thanh phan duoc dé xuat c6 tinh chat thyc hanh va kha dé
dang cho viéc ap dung vao thuc té. Pay la co s¢ phuc vu cong tac nhan chim. Khi ap dung,
can xem xét t6 hop tir cc tiéu chi va cac chi s6 va dya vao diéu kién cu the dé quyét dinh
viéc nhén chim mang lai hi€u qua cao nhat xét trén cac khia canh kinh té, ky thuat va moi

truong.
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Proposing a set of criteria on the hydrodynamic conditions to

allow dumping the dredged materials in the sea of Vietnam

Vu Minh Cat", Le Duc Dung?
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Abstract: In our country, socio—economic activities related to the sea are taking place
very actively, in which the construction of seaports, estuary ports or the construction of
economic zones and industrial zones has dredged a huge amount of materials and a part of
the dredged material is submerged at sea. Dumping depends on many factors such as
physio—chemical properties of the dredged materials, hydro—meteorological conditions at
sea, technology and techniques of dredging, transportation and dumping etc... because of
these factors. causing impacts on the ecology, socio—economic activities around the
dumping area. This paper studies and proposes criteria related to wave, wind and current
conditions for dumping in order to minimize the impact on the surrounding ecosystem and
socio—economic activities in the area

Keywords: Criteria; Index; Sea dumping; Dredged material; Sea current.
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Tom tit: Cac-bon dioxide (CO2) 1a mot trong nhirng khi nha kinh quan trong cé tac dong
manh mé& va gop phan 16n trong viéc bién d6i khi hau, viéc theo ddi xu hudng phat thai khi
nha kinh 13 hét strc can thiét dé co cai nhin tong thé nham c6 giai phap ing pho bién d6i khi
hau t6t hon. Udc tinh trit lugng CO2 trong khi quyén bang vé tinh vién tham 1a mot nghién
ctru khoa hoc dugc phat trién nhanh chong, tir d6 c6 nhing co s¢ nhit dinh vé chu trinh
cacbon trén toan cau va cung cap cai nhin siu sic vé su hién dién cua COg trén bé mit caa
Trai Dat. Trong nghién ciru, tir dit liéu vé tinh Ra-da Sentinel 1 tac gia s& tién hanh giai dodn
16p phu va phan tach duoc riéng 16p phii rimg. Sau d6 sir dung phan mém tinh toan AFOLU
dé tinh duoc tong CO, twong dwong cho 16p phti rimg tinh Quang Binh. Panh gia d¢ chinh
x4c tham phu rimg tir Sentinel—1 ¢6 d chinh xéc tir nha san xuét va do chinh xac tir nguoi
ding lan luot 13 95.83 va 82.14 % cho thiy kha thi trong viéc str dung anh Sentinel 1 dé giai
doan rimg. Pén nam 2021, theo tinh toan tir AFOLU, néu thuc hién tét cac bi¢n phap cai tao,
bao v¢ rumg, Quang binh tao ra khoang trén 68 triéu tan CO2 (bao g0m ca giam phat thai va
tang hap thu cac—bon rung) trong thoi gian thuc hién dé an tir 2018-2025 va udc dat trén
400 triéu tAn CO2 vao nam 2025.

Tw khéa: Lop phu rimg; CO2t; Sentinel-1; AFOLU; Quang Binh.

1. Pt van dé

Bién d6i khi hau (BDKH) bat ngudn tir sy phat thai ngay cang du thira cta khi nha kinh
vao khi quyén. Bao c4o khoa hoc 1an thir 4 (2007) ctia Ban lién Chinh pha vé BDKH (IPCC)
cho thdy nong d6 khi CO> d3 1én t6i 379 ppm (phan triéu thé tich) vao nim 2005 vé&i d6 ting
trung binh 13 1,4ppm mdi nim vao thoi ky 19602005 va 1,9ppm vao 10 nim 1995-2005.
Luong phat thai KNK do nhién liéu hoa thach hang nim tir 6,4 ty tin C mdi nim trong thap
ky 90 di 1én t6i 7,2 ty tin vao giai doan 2000—-2005. Ngoai ra, ndng d6 CHz va N2O tir 715 va
270ppb (phan ty thé tich) thoi ky tién cong nghiép 1én dén 1774 va 319ppb vao nim 2005.
Hiéu ing nha kinh 1a mét trong nhiing nguyén nhan giy nén BDKH, cac chit giy nén hiéu
{ig nha kinh bao gdm CO2, CHa, N0, trong d6 CO2 la nguyén nhén chinh gay ra hi¢u ting
nha kinh, chiém 50% trong co cdu cc chit giy hiéu tmg nha kinh. Vi vay, viéc theo déi xu
hudng phét thai va hap thy cia cac loai khi nha kinh nay déu vo cling can thiét.

Theo tinh toan cua cac chuyén gia, neu Quang Binh bao v€ rung ty nhién tot va ting
cuong trong rimg gd 10n, chuyén dbi rimg go nho sang gb 16n va tai sinh rung ty nhién hiéu
qua thi tinh giam phat thai rong 2.063.288 tan CO; (sau khi trir 25% khong chic chén); dong
gop 10,5% gidm phat thai, huong lgi rong 7.334.233 USD, dling thtr nhi toan vung sau Nghé
An [1]. Trudc déy, nhiéu qudc gia da xdy dung cac tram quan tric mit dat, cac tram do nay
duoc bd tri ¢ nhiéu dia diém khac nhau tai nhting nudc khac nhau, sau d6 s6 liéu s& duoc téng
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hop quan ly theo tirng ving, mlen hodc ca nudc, cach thirc quan Iy nay ton nhiéu thoi gian va
chi phi. Cung véi sy phat trién cta khoa hoc cong nghé, cac vé tinh L vien tham dugce timg dung
trong quan tric cac chat khi gay hiéu img nha kinh. Cac v¢ tinh vién tham c6 kha niang quan
sat truc tiép sy thay ddi cta khi nha kinh trong khi quén nhu vé tinh GOSAT (Greenhouse
Gases Observing Satellite) cia JAXA (Aerospace Exploration Agency). Mot cach tiép cén
khac 1 sir dung anh vién tham dé phan loai 16p phu sau d6 st dung hé sé phét thai ctia IPCC
dé tinh toan phat thai cho timg loai hinh st dung dat. [2] da u6ce tinh sb luong CO2 cua cac
khu rimg ¢ Nhét Ban bang cach phan biét ching loai tudi cay chinh x4c bang cach sir dung
cac k¥ thuat vién tham. Nghién ctru nay udce tinh su hip thu CO2 bai cac khu rimg ¢ Nhat Ban
sir dung dit liéu vién tham trén dét lién cua V¢ tinh vién tham (Landsat) (OLI). Hinh anh
Landsat dugc st dung dé xay dung ban dd chi tiét vé do che phu rimg. Udc tinh gia tri hap thu
COz2 cho tung loai rimg va ting tudi cay tir dit lidu dleu tra rimg déa dugc thyc hién. Két qua
ban d6 do che phii rimg c6 bon 16p va do chinh xac tong thé mang lai xap xi 74%. Ddi véi udce
tinh khéi lwgng, 16i binh phuwong trung binh géc (RMSE) duoc tinh ton véi thong tin tham
chiéu mit d4t dan dén 105,58 m%/ha. Két qua cudi ciing cho thay rang tong lwong CO, hap thu
& Nhat Ban dya trén cac phan 16p rimg tudi cdy mang lai 85,0 MtxCO2 (l& kim), 4,76
MtxCO: (14 rdng thuong xanh) va 21,61 MtxCO: (14 rong rung 14), téng cong 1a 111,27
MtxCO,. St dung cac k¥ thuat vién tham dé uéc tinh dinh lugng su hip thu CO; trong cac
khu rimg Nhat Ban da duogc chimg minh 13 ¢6 loi thé va mang lai nhiéu kha nang hon nita. [5]
da str dung anh quang hoc Sentinel 2 dé dinh lwong CO> trén mat dat. Nghién ctru nay da st
dung dir li¢u quang phé Sentinel-2 trong viéc dinh lugng trit lugng carbon trong khu vuc do6
thi c6 rimg tai sinh. Két qua cho thay dir liéu quang pho Sentinel-2 wéc tinh trit lugng carbon
rimg tai sinh dat RMSE tir 0,378 dén 0,466 txha* va R? 1a 79,82 va 77,96% bang céach sir
dung bo dir lieu da dugc hi€u chinh. Dya trén cac phuong phap lya chon bién rung ngau
nhién va phuong phap loai trir nguoc, chi s thuc ‘vat chénh léch chudn hoa, chi sb thyuc vat
nang cao, chi so ty 1¢ don gian da sira d6i va chi s6 thuc vat chénh 1éch chuan héa 1a tap hop
con tot nhét ctia cac bién du bao vé trit lugng carbon. Nhitng phat hién niy chimg minh gia tr
va trién vong ctia dir liéu quang phd Sentinel-2 dé dy doan trir lwong carbon trong cac canh
quan d6 thi c6 rimg tai sinh. Thong tin nay rat quan trong dbi véi viéc ap dung céc chinh sach
va ké hoach quan 1y c6 thong tin dé tdi wu hoa kha ning hap thy carbon ctia cac canh quan
rung tai sinh do thi va cai thién tiém nang giam thiéu bién do6i khi hau ctia chung.

Céc cach tlep can nay chu yeu moi tiép can theo hudng sir dung anh vién tham quang
hoc, bi han ché nhiéu boi thoi tiét va may. Trong nghién ctru nay tac gia s& sir dung dir lidu
anh Radar Sentinel 1 dé thir nghiém phén loai cac 16p tham phu sau d6 st dung cong cu tinh
to4n AFOLU d tinh dugc tong CO, twong dwong cho khu vuc tinh Quang Binh. Quang Binh
12 mot trong nhitng tinh va ving duyén hai thuc hién dé an REDD+. Toan tinh c6 dién tich
rimg va dat 1am nghiép 14 64.777 ha, trong d6 rimg ty nhién 472.949 ha, ty 1¢ che phu dat
67,4%. Tinh xac dinh vung uu tién thuc hién REDD+ ciing nhu ving uvu tién thyc hién dé an,
bao gém 6 huyén va 19 xi [3].

Tuy nhién, Quang Binh s€ phai dbi mat véi mot so bét loi do chua c6 cac mo hinh quan ly
rimg bén vimg d6i vOi rung trong va dién tich rimg trong cung cép gb 16n khong nhiéu trong
khi ring ti nhién van chua ~dung dugc da suy thoai va mat ring. VAy nén can thiét xay dung
mot b cong cu tinh todn dé gidm sat CO; rirng cho khu vuyc tinh Quang Binh. Nghién ctru sé
tap trung nghién ctru kha ning tng dung vién tham va phan mém AFOLU trong giam sat CO;
rung khu vuc Quang Binh.

2. Pdi twong va phwong phap nghién ciu

2.1. Boi twong va dir liéu nghién ciru

Quéng Binh 1a mét tinh thudc duyén hai thugc ving Bac Trung Bo, Viét Nam, ndm trai
dai tir 16°55” dén 18°05° vi Bac va tir 105°37° dén 107°00” kinh Déng, cach thu d6 Ha Noi
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500 km vé phia Béc, cach thanh phd Da Ning 267 km vé phia Nam theo duong Quéc 16 1A.
C6 vi tri dia 1y: Phia bic giap tinh Ha Tinh; Phia nam giap tinh Quang Tri; Phia tay giap tinh
Khammuane, tinh Savannakhet, Lao v6i dudng bién gii 201,87 km; Phia dong giap Bién
bong. Tinh Quang Binh c6 dién tich 8.065,3 km?, dan s6 nim 2019 13 895.430 nguoi, mat do
dan sb dat 110 ngudi/km?. Quang Binh 1a tinh c6 chiéu rong hep nhat theo chiéu Dong-Tay
ctia Viét Nam (50 km theo duong ngan nhat tinh tir bién gi6i Lao ra bién Dong).

e, | > A - P ——
R SOVEN 5 T P. DONG HOI
——

QUANG ¥ NINH

5
1 7 >\ (‘.\ rd
i YQUANG GBI

& VINy ..

Hinh 1. Ban d6 hanh chinh tinh Quang Binh.

Dit liéu duoc sir dung trong nghién ctru 12 di liéu anh Sentinel 1. B¢ ¢6 thé phan loai cho
khu vuc tinh Quang Binh can thiét str dung anh vdi cac thong tin chi tiét nhu trong bang 1.

Bang 1. Thong tin canh anh Sentinel 1 str dung trong nghién ctru.

Ngaythu Qui Chédonhin Leai Phan

STT Tén anh
nhén dao tin hi¢u anh cuc
S1A_IW_GRDH_1SDV_20211118T110512_20 18/11/202 128 W GR VV+V
211118T110537_040625_04D1CE_863 (2) 1 D H

La khu vue cd diéu kién khi hau phire tap, chiu nhiéu anh hudng cua thoi tiét, vi vay, da
c6 nhiéu nghién ctru sir dung cac anh vé tinh Quang hoc nghién ctru va dé xudt cac 16p phi tai
dia ban trong diéu kién thoi tiét quang may, ddi véi anh vé tinh radar khong phu thudc thoi
tiét nhung ciing c6 thé cho cac két qua phan loai 16p phu theo phuong phép random forrest
pht hop véi diéu kién dia phuong.

2.2. Phuong phap nghién citu
2.2.1. Phuong phap phan loai anh v¢ tinh radar
a) Tién xir ly anh SAR

Dé phan loai duoc anh Radar can tién xir Iy anh. Chi tiét cac budc tién xur Iy dugc thé
hién & hinh 2.
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Gan quy dao vé tinh

Hiéu chinh birc xa

Dang ki cap anh

Loc anh

N3n chinh hinh hoc

Hinh 2. Cac budc tién xir 1y anh vé tinh Radar Sentinel 1.

Budc xur ly dau tién ddi véi cac anh vé tinh Sentinel 1 12 4p dung tép quy dao trong céc
san pham Sentinel-1 dé cung cap thong tin van toc va vi tri vé tinh chinh xac. Chung duoc
phan mém SNAP ty dong tai xudng cho cac san pham Sentinel-1 va dugc thém vao tép siéu
dur ligu.

Sau khi gin quy dao vé tinh, 4p dung hiéu chinh btrc xa cho anh SAR dé cac gia tri pixel
ctia anh thuc sy dai dién cho tan xa nguoc radar ctia bé mat phan xa [4]. Hiéu chinh btic xa
ciing can thiét dé so sanh céc hinh anh SAR thu dugc bang cac cam bién khac nhau hozc thu
dugc tir cing mot cam bién tai cac thoi diém khac nhau, & cac ché do khac nhau hoic dugc xtr
Iy boi cac bo xtr Iy khac nhau [5].

Sau khi ca hai hinh anh da duoc hiéu chinh birc xa & bude trude tién hanh dang ki cho
cap anh. Ngay ca khi ca hai hinh anh dugc thu thap tir cung mét quy dao, su khac biét giira
cac goc t6i co thé gay ra vi tri pixel khdng chinh xac trong cac phan cua hinh anh. Nhiing
khéc biét nay dwoc xéac dinh va bu dip boi toan tar Coregistration (trong Radar >
Coregistration) tao ra mot san pham dau ra co chira ca hai hinh anh voi 16p phii hinh hoc tot
nhét c6 thé [6].

Vét dom, xuat hién trong anh radar khau d6 téng hop (SAR) dué6i dang nhiéu hat, la do
su giao thoa ctia Cac sOng phan xa tir nhiéu bo tan xa co ban [7]. Vét dém trong anh SAR lam
phtc tap van dé giai doan, nhan dang anh do 1am giam hiéu qua cta viéc phan doan va phan
loai anh. P& giam bat cc tac dong c6 hai cia dém, bude loc anh 12 can thiét.

Budc cudi clng anh s& duoc nan chinh hinh hoc, dang ky va chuyén doi vé hé toa do
WGS84 mui 48.

b) Str dung phuong phap Random forest phan loai c6 giam sat anh SAR

Trong nghién ciru nay dé danh gia kha ning phan loai tham phui cho anh Sentinel 1 bai
bao sé& tién hanh phan loai thanh cac 16p tham phu chinh 12 dat dan cu, dat néng nghiép, dat
rimg, dat mat nude, sau d6 tach riéng tham phi rimg. Phuong phéap phan loai dugc Iya chon &
day la phuong phap phén loai Random forest.

Rimng ngau nhién 1a mot thuat toan hoc may cd giam sat [8]. Pay la mot trong nhiing
thuat toan duoc sir dung nhiéu nhét do tinh chinh xac, don gian va linh hoat ctia né. Thuc té 1a
né cd thé dugce sir dung cho cac nhiém vy phan loai va hoi quy, két hop véi tinh chat phi tuyén
tinh cta n6, 1am cho nd c6 kha nang thich tmg cao véi nhiéu loai dit liéu va tinh hudng
[9-10].

Thuat ngit “rimg quyét dinh ngau nhién” 1an dau tién duoc dé xuat vao nam 1995 [11].
Ho da phét trién mot cong thire sir dung dit liéu ngiu nhién dé tao ra cac du doan. Sau d6 vao
nidm 2006, [12] dd mé rong thuat todn va tao ra cac khu rimg ngau nhién nhu ching ta biét
ngay nay (Hinh 3). Biéu nay cd nghia la cong nghé nay va toan hoc va khoa hoc ding sau no,
van con twong ddi moi.
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NG duoc goi 1a “ring” vi nd moc 1&n mét rimg cay quyét dinh [13]. Dit liéu tir nhitng cay
nay sau dé dugc hop nhat véi nhau dé dam bao dwa ra nhitng du doan chinh xac nhét. Trong
khi cay quyét dinh mot minh c6 mot két qua va pham vi nhém hep, rimg dam bao két qua
chinh x4c hon véi s6 lugng nhdm va quyét dinh 16n hon. N6 ¢6 thém loi ich 1a thém tinh ngu
nhién vao md hinh bang cach tim ra tinh ning t5t nhat trong s6 mot tip hop con ngau nhién
cua cac tinh nang [14]. Nhin chung, nhitng lgi ich nay tao ra mot mé hinh c6 tinh da dang
rong ma nhiéu nha khoa hoc dir liéu uva thl'ch

An in A

DECISION TREE-1 DECISION TREE-1 DECISION TREE-1

RESULT-1 RESULT-2 RESULT-N

|—>| MAJORITY VOTING / AVERAGING |<—|

FINAL RESULT

Hinh 3. Minh hoa rimg ngiu nhién (Random forest) véi hé thong cay quyét dinh.

¢) Str dung AFOLU dé tinh CO; twong duong cho rimg

AFOLU Calculator su dung cac phuong phap tinh toan dya trén IPCC cho phép nguoi
ding udc tinh loi ich CO2 va cac tac dong tiém an vé khi hau cta tdm loai hoat dong du &n
trén dat lién khac nhau: bao vé rimg, quan Iy rimg, trong/ tai trong rimg, ndng 1am két hop,
quan ly dat trong trot, quan ly dat chin tha, suy thodi rimg do cui dbt, va hd tro/ phat trién cac
chinh séach [15]. Mdi cbng cu nay trong AFOLU Calculator s€ ghi lai cac phuong phap mot
cach minh bach, thao luan vé cac gia dinh va trinh bay dir liéu co ban clng véi cac ngudn
khong chic chan lién quan cia nd [16].

3. Két qua va thio luin

3.1. Két qua tién xir Iy dnh

7 Két qua tién xir Iy anh cho anh Sentinel 1 giai doan cho khu vyc tinh Quang Binh dugc
thé hién ¢ Hinh 4.

(@ (b)
Hinh 4. Két qua tién xr 1y anh cho anh Sentinel 1: a) Anh thé (Raw); b) Anh sau khu hiéu chinh buc

xa, loc anh; ¢) Anh sau khi tién xir 1y.
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3.2. Két qua tao bo dir liéu hudn luyén va giai dodn anh

Két qua tao bo dir liéu hudn luyén dwa trén anh t6 hop RGB tir cac anh phan cuc Radar
(R: VH, G: VV, B: VH/VV).

& 2w ) AL

Hinh 6. Két qua giai doan tho anh vé tinh Sentinel-1 Quang Binh.

Sau qua trinh giai doan tho tién hanh bién tap, hiéu chinh bang tay trén ArcGis va két qua
cudi cung dugc trinh bay ¢ Hinh 7. Dé danh gia d6 chinh xéc ciia phuong phap phan loai do
khong c6 diéu kién thu thap dir liéu trong qua khir vay nén bai bao da s dung nguon dir licu
anh google earh dé tham khao va kiém chimg. Mot bd suu tap 150 diém khao sat ngau nhién
duoc tao bang phuong phap random point trén phan mém Erdas voi ting dbi twong phan loai
dé danh gia va kiém ching. Két qua cudi cing duoc chi tiét trén Bang 2.
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THAM PHU RUNG GIAT DPOAN TU ANH VE TINH SENTINEL 1
KHU VUC TINH QUANG BINH
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Hinh 7. Két qua phan loai tham phu cho tinh Quang Binh.

Bing 2. Panh gia d6 chinh x4c két qua phan loai.

Tén lop Téng diém Tong diém S6 diém chinh P chinh xac P§ chinh xac
tham chiéu phén loai Xac nha sin xuét nguoi dung
Thuy hé 20 21 17 100% 88,91%
Dén cu 23 21 19 82,61% 90,48%
Nong nghiép 39 30 32 82,05% 94,12%
Rung 24 28 23 95,83% 82,14%

D¢ chinh xdc tong = 88.8%; Hé s6 Kappa = 0.85

Két qua danh gia do chinh xac cudi ciing cho thay tham pht rimg c6 d6 chinh xac kha cao
v6i do chinh xac nha san xuat va nguoi dung lan luot la 95,83 va 82,14 % cho thay kha thi
trong vi¢c sir dung anh Sentinel 1 dé gidi dodn rung.

3.3. Két qua tinh CO2 tuwong dong trén AFOLU

Ttr dién tich ring tach dugc M6 ta tham s6 dau vao cho mo hinh AFOLU tinh todn phét
thai CO2 cho ring ty nhién khu vuc tinh Quang Binh. Thong so cai dat dugc liét ké trong

bang 3.

Bing 3. Cac tham s dau vao cho mé hinh tinh toan AFLOU.

Loai tham s

STT . Tham s Tham s lya chon
dau vao
1 Thuc hanh quan ly Quan 1y rimg tu nhién hdn hop
2 Loai hoat dong Rung tréng khai thac xen 14n rimg tir nhién
3 Tudi trdng 1 nam =*
4 Loai cay uu thé Rung nhiét d6i
5 Hiéu qua > Phin trim higu qua: 100% néu thyc hién dung cac yéu cau

phap ly

o Tudi cia dy 4n: 7 nédm (tinh cho giai doan dén 2018-2025)
> S6 nam cho dén khi phat huy hét tac dung: 30 nim (nim
bét du du an dén 2050)

69
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Loai tham s

STT A Tham s Tham s Iyra chon
diu vao
6 Dau vao nang Khai thac o Ty 1¢ khai thac truéc can thiép: 24,98 m®/ha/ndms
cao o Ty 1€ khai thac sau can thiép: 600000,0 m*/ha/ndm=

° Dién tich thu hoach hang nam: 120000,0 ha

7 Sinh khéi sdng ° Loai:
o Sinh khéi séng ban dau: 65,0 tin C/ha!
> Sinh khéi séng quay vong mé rong: 2,0 tdn C/hat
o Téc d6 tang sinh khéi: 1,3 tin C/ha/nam
o Mat do g6: 0,57 g/cm3+
o Cay Carbon: 156,0 t C/ha*

9 Thoi gian quay vong khai thac  ° Vong quay co sd: 38,5 nam
° Vong quay m¢ rong: 20 nam

10 Giam tac dong cla cac cong o Ty 1€ giam khu vyc trugt: 90%

trinh giao thdng o Ty 1& duong va nén trdng bi giam: 90%
11 San phém gb > Higu suit chuyén ddi: 50%

Calculator

Geometry

I+

(medo

Parcels Recently Modified

Y

Parcel for Quang Binh Forrest

Total Area 472949.0

Shapefile

Name Parcel for Quang Binh Forre:

Choose File | No file chosen

Hover over non-grey areas

Hinh 8. Khu vuyc 16p pha rimg tinh Quang Binh khi dua vao phan mém AFOLU.

Két qua tinh toan duoc thé hién & bang 4.

Bing 4. Két qua tinh toan CO; rimg tinh Quang Binh str dung AFOLU.

Niam Panh gia loi ich (%) Loi ich nim (t CO») Loi ich tich liiy (t CO2)
2021 23 —68.565.633.697 —68.565.633.697
2022 27 —78.360.724.225 —146.926.357.922
2023 30 —88.155.814.753 —235.082.172.675
2024 33 —97.950.905.281 —333.033.077.956
2025 37 —107.745.995.809 —440.779.073.765

Thé manh dé phat trién 1am nghi€p va c6 stre canh tranh 16n vé kinh té rung, nhung hién
nay, viéc trdng ring ¢ Quang Binh phan 16n 13 rimg san xuét kmh doanh g6 nho. Véi lha
rung trong binh thuong sau 5 nam cho thu hoach dugc 80-90 m? gb va chi ban duoc khoang
50 triéu dong. Nhung, néu cai tao thanh rimg g 16n, sau 5 dén 7 nim nita s& cho thu vé tir
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350-500 m3 gb va gia tri tang lén rat nhiéu 1an. G keo, tram c6 thé 1am cac vat dung trong
nha t6t nhu mot sb loai gd rimg ty nhién. Thém vao dé, hién nay, nguyén ligu ché blen dam
gidy lai du thira, thi trudng va gia thanh tiéu thu c6 xu hudng giam, dan den doi séng nguoi
lam rung kho khan [17]. Tai Quang Binh, dén nam 2025, toan tinh s& trong duoc 16.210 ha
rimg trong go lon va cap Chang chi quan 1y rung bén virng FSC cho 7.000 ha rimg trong phuc
vu cho nhu ciu ché bién tinh sau [17]. DPén nam 2021, theo tinh toan tr AFOLU, néu thuc
hién t&t cac bién phap cai tao, bao vé rimg, Quang binh tao ra khoang trén 68 triéu tan COze
(bao gdm ca giam phat thai va ting hp thu cdc—bon rimg) trong thoi gian thue hién dé an tir
2018-2025 va ude dat trén 400 triéu tin CO2e vao nam 2025.

4. Két luan

Véi myc dich dé ' nang cao gia tri trén mot don vi dién tich rung trong tryc tiép gan thoi
gian thyc v¢ tinh mién phi Sentinel-1, thi diém cho 16p phii rimg nham dap ung tang thu
nhap, x6a nghéo va gop phan xay dl_mg ndng thon méi, trén co s¢ huéng dan cua Bo Nong
nghiép—PTNT, két qua cho thay viéc sir dung bd cong cu vién tham va phan mém tinh todn
AFOLU trong cong tac quan ly rung tai Quang Binh 1a hoan toan kha thi.

Viéc quan 1y thong tin tir v¢ tinh Sentinel—1 véi do phan gidi 12,5 m va khong phu thude
thoi tiét hd trg cng tac timg budce chuyén doi co cdu san phdm go rimg trong tir khai thac gd
non phuc vu ché bién dam xuét khau sang kinh doanh g& 16n phuc vu ché bién tinh, sau, dap
ung bdi canh hoi nhap quéc té; giup dé)ng thot, déy manh t6 chirc san xuét dudi nhiéu hinh
thirc theo hudng mé rong, hop tac, lién doanh, lién két giita cac ho gia dinh, ¢4 nhan va doanh
nghiép nham nang cao gi4 trj gia ting cta san pham hang hoa str dung ) rung trong, gop
phan tao viéc lam, x6a doi giam ngheo, cai thién sinh ké cho ngudi dan séng bang nghe rung.

Hon thé nira, phat trién rimg g0 16n khong chi mang lai myc tiéu lgi ich vé kinh té cao ma
con ting tinh phong ho cua rimg, nhu: giam x6i mon, chdng sat 10, rira troi dat. .., gop phan
bao v€ moi truong sinh thai va chdng bién déi khi hau.

Han ché cua nghién ctru 1a do sir dung mdi anh radar nén d6 chinh Xac cua két qua phan
loai van chua cao, d6 chinh xac phan loai 16p rung chi 1a 82% vay nén can thiét nghién ctru
két hop thém di liéu quang hoc dé két qua phan loai s& duoc tot hon trong cac nghién ciru sau
nay
Pong gop cia tac gia: Xay dung y tuong nghién ctru: D.H.P.; Lya chon phuong phéap nghién
ciru: N.H.; Xur ly s0 liéu: D.H.P.; Phan tich mau: D.H.P.; Lay mau: N.H.; Viét ban thao bai
bao: N.H.; Chinh stra bai bao: D.H.P.

Loi cam doan: Tép thé tac gia cam doan bai bao nay Ia cong trinh nghién ciru ctia tap thé tac
gia, chua dugce cong bo ¢ dau, khdng dugc sao chep tir nhitng nghién ctru trude day; khong co
su tranh chap loi ich trong nhém tac gia.
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Monitoring and inventory of greenhouse gas emissions (CO:
equivalent) on the basis of overlay classification by Sentinel-1
image, Quang Binh province
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Abstract: Carbon dioxide (CO») is one of the important greenhouse gases that has a strong
impact and makes a big contribution to climate change overview to have a better solution to
climate change. Estimating CO. stocks in the atmosphere by satellite remote sensing is a
rapidly evolving scientific study that provides a solid basis for the global carbon cycle and
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provides insight into the occurrence of carbon dioxide in the atmosphere. the presence of
CO:2 on the Earth’s surface. In the study, from Radar Sentinel 1 satellite data, the author will
interpret the cover and separate the forest cover. Then use AFOLU calculation software to
calculate the equivalent total CO; for forest cover in Quang Binh province. The assessment
of forest cover accuracy from Sentinel-1 has an accuracy of Producers accuracy and Users
Accuracy of 95.83 and 82.14%, respectively, showing that it is feasible to use Sentinel 1
images for forest interpretation. By 2021, according to calculations from AFOLU, if
measures to improve and protect forests are well implemented, Quang Binh will generate
over 68 million tons of CO. (including reducing emissions and increasing forest carbon
absorption) during the project implementation period from 2018-2025 and is estimated to
reach over 400 million tons of CO.e by 2025.

Keywords: Forest cover; COze; Sentinel-1; AFOLU; Quang Binh.
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Tém tit: Cac nhiéu (Noise) trong anh SAR dugc hinh thanh do qua trinh tan xa nguoc khéac
nhau tir cac vat thé trén bé mat trai dit. Piéu nay dan dén hinh anh hay c¢6 nhiu hat, lam
giam kha ning xéc dinh d6i twong tir hinh anh radar. Do d6, loc nhiéu da duoc tién hanh dé
giam nhiéu hay nang cao chat lugng tin hi¢u tan xa nguoc tir hinh anh SAR. Nghién ctru
nay nham muc dich danh gia hiéu suat ctia cac loai bd loc ddm khac nhau, dic biét khi duoc
su dung dé phat hién sat 16 dat do mua tai tinh Hoa Binh. C6 5 bo loc duoc st dung trong
nghién ctru nay, tirc 1a Frost, Gamma—MAP, Median, Mean va Refined Lee. Két qua da
ching minh bd loc Lee 1a bo loc tdt nhat dé gilt lai va/ hodc tdng cudng tin hi€u tan xa ngugc
trong dit liéu Sentinel-1 duogc str dung trong mé hinh danh gia sat 16 dat.

Tir khéa: Loc nhiéu; Sentinel 1; Hoa Binh; Sat 16 do mura.

1. Pit van dé

SAR (Synthetic Aperture Radar) la hinh énh radar dwa trén song dién tir chu dong tw san
sinh nang lugng ma khong can phu thudc vao sy chiéu sang cua mat troi [1]. Do d6, SAR c6
kha nang thu nhan ngay va dém. Ngoai ra, SAR ¢ thé hoat dong trong moi diéu kién thoi
tiét nhu mua va may vi n6 sir dung dai budc song tir 1 dén 100 mm [2]. Nhitng uu diém do
lam cho anh SAR trg thanh ngudn dit lidu co gia tri va quan trong trong cac ung dung khac
nhau [3]. Mot tmg dung ctia SAR duoc sir dung rong rai | giam sat sat 16 dat. Bang cach sir
dung giao thoa giita 2 anh SAR riéng biét ciing qui dao trudc va sau thoi diém xay ra sat 10,
hinh anh giao thoa tao ra gitra 2 anh s€ cho ching ta phat hi¢n ra dugc cac khu vuc c6 xay ra
sat 16 mdt cach chinh xac.

Viéc phong vé tinh Sentinel 1 st dung bang tin C (budc song 3,8—7.5 cm) ciia Co quan
Vii try Chau Au (ESA) vao nam 2014 va 2016 d cho phép sir dung dir liéu SAR trong phan
tich moi truong, canh bao thién tai [4]. Sentinel 1 dugc ghi lai trén mot hé théng phan cuc
hoat dong v61 mdt phan cuc duy nhét cia VV va da phan cyc ctia VH. Su phan cuc 1a hudng
ctia dién truong cta séng dién tir va ciing 13 yéu t6 chinh trong tuong tac gitra tin hiéu va vat
phan xa [5]. Uu diém cta viéc sir dung hinh anh Sentinel-1 1a dé dang truy cap va sir dung
mién phi. Hon nita, dir liéu Sentinel 1 c6 do phan giai khong gian va thoi gian cao hon nhiéu
so voi dit liéu SAR khac nhu ERS-1, ERS-2, JERS, SIR-C/ X-SAR, RADARSAT, SRTM,
EnviSAT-ASAR, RADARSAR-II, LIGHTSAR, ALOS-PALSAR, TerraSAR-X [6].

Chét lugng cua anh SAR bao gém dir 1i€u Sentinel-1 bi gidm vai sy hién dién cua cac
ddm nhiéu ngau nhién & dang diém va hat trong anh SAR. Cac dém sang duoc tao ra tu su
chéng chét nhét quén cua tin hiéu tan xa ngugc radar phan xa tur bé mat trai dat [7]. Vét ddm
Tap chi Khi wong Thiiy vin 2022, 735, 74-83; doi:10.36335/VNJHM.2022(735).74-83  http://tapchikttv.vn/
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lam giam kha ning phat hién muc tiéu ctia SAR va che khuét kha ning nhan dang cac mau
khong gian [8]. Bén canh d6, dém sang 1am giam chit lwong do birc xa cua anh SAR, do do
lam giam chat luong hinh anh va do chinh xac cua viéc giai thich va phan loai anh [9]. Do
d6, sy hién dién caa cac dém trong anh SAR phai dugc gidm bt trude khi phan tich thém.
D3 c6 rat nhiéu nghién ctiru vé viée ngin chin va giam thiéu dém sang.

Mot loat phwong phap loc dém dugc dé xuit dé giam anh hudng nhifu trong anh SAR
1a phuong phap loc khong gian dwa trén mé hinh thdng ké ctia ddm va canh [10] ching han
nhu Frost Filter [11], Gamma MAP hodc Maximum A B0 loc Posteriori [12], B loc trung
vi [13], Bo loc Lee [14-15] va Bg loc Lee tinh [16-17]. Bo loc Frost gia dinh rang gia tri
pixel quan tam thu dugc tir viée thay thé gia tri béang tong trong sb cua cac gia tri pixel lan
can bang cach sir dung mot hat nhan chuyén dong. Bo loc Gamma-MAP két hop céc thudc
tinh hinh hoc va thong ké dé tao ra cac gia tri DN cua pixel va DN trung binh cua pixel lan
can bang cach sir dung céc ctra s6 di chuyén. Bo loc Trung vi ¢6 thé loai bo phan ting dot
bién va bao toan cac canh gitra hai 601 tuong dia ly khac nhau. Bo loc Lee tinh chinh 18 mét
cai tién ctia bo loc Lee va co thé bao ton cac canh ndi bat, dic diém tuyen tinh, muc tiéu diém
va thong tin két cdu [18]. Do cac xtr Iy khac nhau dugc thuc hién giita cac phuong phap loc,
nén nghién ctru kha nang cta cac phuong phap loc khac nhau trong viéc bao toan thong tin
cdu tric chira trong tin hiéu tan xa nguoc.

Muc ti€u cia nghién clru nay la danh gia hi¢u suét cta cac bd loc ddm khéac nhau, dic
biét khi duoc st dung dé danh gia cho két qua phat hién sat 16 dat cho tinh Hoa Binh.

2. P6i twong va phwong phap nghién ciru

2.1. Poi twong va dir liéu nghién ciru

Hoa Binh 1a mot tinh mién ndi thudc ving Ty Béc, Viét Nam.Tinh Hoa Binh c6 dién
tich 16n thr 29 trong 63 tinh thanh cua Viét Nam va 1a don vi hanh chinh Viét Nam dong thur
49 vé s6 dan (nam 2018). Nam 2018, xép thir 47 vé Tong san pham trén dia ban (GRDP), xép
thir 30 vé GRDP binh quén dau nguoi, dimg ther 20 vé tdc do tang truong GRDP. Véi 846,1
nghin dan, GRDP dat 40.867 ti Dong (twong tmg véi 1 ;7749 ti USD), GRDP binh quén dau
ngudi dat 48,3 triéu dong (trong tng vo1 2.098 USD), toc do tang truong GRDP dat 8,36%.
Hoa Binh c¢6 vi tri & phia nam Bic B6, gidi han ¢ toa do 20°19°-21°08’ vi do Bic, 104°48’—
105°40° kinh do Doéng, tinh ly 14 thanh phd Hoa Binh ndm céch trung tim tha do Ha
Noi 73 km. Trong quy hoach xay duyng, tinh nay thudc ving Ha Noi.

Dir liéu duoc su dyng trong nghién ctru la dir liéu anh Sentinel 1. Pé phan loai cho khu
vue nghién ctru can thiét str dung 1 ¢dp anh trudc va sau khiy ra sy ¢6 sat 16. Thoi diém duoc
lua chon dé nghién ctru ¢ day la vao dém ngay 12/10/2017 tai Tan Lac Hoa Binh ¢6 1 vu sat
1& dét 16n gay thiét hai nhiéu vé ngudi va ctia. Nghién ciru dugc thuc hién phép loc cho 2 anh
vao ngay 10/10/2017 trude thoi diém xay ra va 1 anh 22/10/2017 sau thoi diém vu lat 16 16n
xay ra. Thong tin chi tiét vé canh anh str dung trong nghién ctru dugc 1iét ké chi tiét trong
bang 1.

Bang 1. Thong tin canh anh Sentinel 1 sir dung trong nghién cuu.

X . Chédd .
NgayAthu Qui nhén tin I,‘Oal Phén cuc
nhin dao l;iéu anh y

STT Tén anh

S1A_IW_SLC_ 1SDV_20171010T110602 2017101
1 0T110629 018750 01FA53_B450 10/10/2017 121 W SLC VV+VH

S1A_IW_SLC_ 1SDV_20171022T110602 2017102
2 2T110629 018925 01FFB6_C561 2201012017 121 W SLC - VViVH
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Hinh 1. Khu vuc nghién ctu tinh Hoa Binh Viét Nam.

(@ (b)
Hinh 2. Dt liéu st dung nghién cuu.

a) SIA_IW_SLC__1SDV_20171010T110602 20171010T110629 018750 01FA53 B450;
b) SIA_IW_SLC__1SDV_20171022T110602_20171022T110629 018925 _01FFB6_C561

2.2. Phuong phap nghién cuu

Trude tién dé co thé tién hanh loc anh budc xir Iy dau tién doi vei cac anh vé tinh Sentinel
1 1a &p dung tép quy dao trong cac san pham Sentinel-1 dé cung cap thong tin van téc va vi
tri vé tinh chinh xac. Ching dugc phan mém SNAP tu ~dong tai xubng cho cac san pham
Sentinel-1 va duoc thém vao tép sidu dir liéu. Két qua gan quy dao cho anh duoc thé hién &
hinh 3, hinh 4.

Hinh 3. Két qua gan quy dap vé tinh cho anh ngay Sentinel 1 ngay 10-10-2017.
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Hinh 4. Két qua gan quy dap vé tinh cho anh ngay Sentinel 1 ngay 22-10-2017.

~ Sau khi tién hanh gin quy dao cac budc loc anh s dugce ap dung cho timg truong hop,
de tir 6 lya chon dugc phép loc tot nhat cho khu vue nghién ctru.

2.2.1. Cac phuwong phap loc anh

Dé loai bo nhidu 16m dém khoi anh cho dén nay, nhiéu bo loc di duogc st dung . Mot s6
bo loc tdt trong viéc giai thich hinh anh trong khi mot sé bo loc tot trong kha ning 1am min
va giam tiéng 6n. Mot sb vi du vé cac bo loc nhu vay 1a bo loc Mean, Median, Lee, Kuan,
Frost, Enhanced Frost, Wiener va Gamma MAP [19].

a) Bo loc vo hudng

B6 loc vo hudng [20] duya trén ty ¢ théng ké cuc bo, gilp cai thién d6 min & cac ving
dong nhat caa hinh anh noi d6m sang duoc phat trién ddy du va giam dang ké & cac ving
khac cua hinh anh dé git lai c4c chi tiét hitu ich caa hinh anh. Cac loai co ban cua b loc vo
hudng la bo loc Trung binh va b loc Trung vi.

- B0 loc trung binh (Mean Filter)

DPay 1a b loc don gian va tryc quan do Pomalaza—Raez phat minh vao nam 1984 [21].
N6 khong loai bo toan bo tiéng on 16m dém nhung giam & mot s6 mirec d6 mé rong. N6 hoat
dong trén co so trung binh 12 pixel trung tim duoc thay thé bang gia tri trung binh cua tat ca
cac pixel. Do d6, bd loc nay mang lai hi¢u tng lam mo cho hinh anh, vi vay, phuong phap
loai b6 nhidu 16m dém 1a phuong phap kém kha quan nhat vi né 1am mat chi tiét caa anh.

- B0 loc trung vi (Median Filter)

Day 1a bd loc phi tuyén tinh do Pitas phat minh nam 1990 [22]. N6 cho két qua tot hon
bo loc trung binh. O day pixel trung tim dugc thay thé bang gié tri trung binh cua tat ca cac
pixel va do d6 it tao ra hién twong nhoe hon. Do tinh chét ndy, né dugc sir dung dé giam tiéng
6n 16m doém xung dong. Loi thé 1a nd bao tdn céc canh. Bat lgi 1a can thém thoi gian dé tinh
toan gia tri trung binh dé sip xép N pixel, d6 phuc tap tam thoi 12 O (N log N).

b) B9 loc thich ing

- Bo loc Frost

Pugc phat minh bai Frost vao nam 1982 [23], 1a bo loc tich chap, tuyén tinh duoc st
dung dé loai bo nhidu boi tir hinh anh. So véi bo loc trung binh va trung vi, n6 c6 ban chat
thich img va no ciing 1 bd loc trung binh c6 trong sé theo cip s6 nhan. Bo loc Frost hoat
dong trén co s¢ hé sb bién thién 1a ty 1& gitta d6 léch chuan cuc b so vai gia trj trung binh
cuc bo cua hinh anh bi hong. Trong kich thudc hat nhan la n—x-—n thi gié tri pixel trung tam
duoc thay thé bang tong trong sé céc gid tri cua vung 1an can trong hat nhan. Hé sb trong sb
giam khi ching ta roi khoi pixel quan tdm va ting theo phwong sai. N6 gia dinh nhiéu nhan.
B0 loc suong gia tuan theo cong thirc dugc dua ra boi egn.

- Bo loc Lee

N6 dugc phét trién bai Jong Sen Lee vao nam 1981 [24]. N6 tét hon cac bo loc trén trong
viéc bao toan canh. N6 dya trén mé hinh dém nhan va sir dung sé liéu théng ké dé bao ton
chi tiét cua anh. Bo loc Lee hoat dong trén co s¢ phuong sai, tic 1a néu phwong sai ctia khu
vuc thap thi né thuc hién hoat dong lam min nhung khong cho phuong sai cao. Piéu d6 c6
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nghia 13 né co6 thé bao ton céc chi tiét & do twong phan thap ciing nhu cao, do d6 nd cé tinh
chit thich ng.

Nhuoc diém caa Lee Filter 12 nd khdng thé loai bo hiéu qua cac ddm nhiéu gan céc canh.

- B loc Gamma

DPuoc dé xuit boi Lopes vao ndm 1993 [25], str dung bién di hé sé va bién d6i do turong
phan. N6 tét hon bo loc Frost va Lee va ciing giam thiéu viéc mat thdng tin két cau. Hoat
dong cua bo loc Gamma tuwong ty nhu bo loc Frost filter nAng cao ngoai trir viéc néu hé sé
bién thién cuc bo nam giira hai ngudng thi gia tri pixel dya trén wéc tinh Gamma cua ty 1¢
tuong phan.

2.2.2. Ung dung radar giao thoa dé wéc tinh sat 16 dat

Viéc str dung k¥ thuat giao thoa Radar (InSAR) dé do bé mat trai dat, bao gom cac bé
mit dia hinh va bién dang dia hinh, da duoc chirng minh thanh cong trong hai thap ky qua.
Phuong phap giao thoa truyén théng cho phép tao ra cac hinh anh giao thoa cua cac pha dich
chuyén giita hai hoic ba hinh anh thu dugc trong nhirng thoi diém khac nhau trén cing mot
khu vyc. Phuong trinh (1) minh hoa pha bién dang bé mat dat dugce dé xuat bai Gabriel va
nnk. (1989) [26]. Gia thiét rang néu c6 sdn mot pha cua mo hinh s6 d6 cao DEM, ptopo duoc
md phong va duoc loai bo di tir pha giao thoa tong hop Agint thi ta s& thu duoc pha cua bién
dong dia hinh (DInSAR) AeD—int cdng thirc (1):

A(PD int = A(Pmt— (Qtopo simu = QPDispl (1)

Trong d6 etopo simu | thanh phan dia hinh md phong, c¢6 chaa thanh phan pha phang.
Luu y rang cac quy dao anh huéng dén thanh phan dia hinh mé phong, ngay ca khi qua trinh
lam phang khong dwoc thyc hién mot cach rd rang. Cong thirc (1) tém tit nguyén ly cua
DINSAR, cho phép xac dinh céc dich chuyén cuia dia hinh duoc tao ra tir hai anh SAR phc.

Cong thirc (1) dai dién cho mot phuong trinh xac dinh bién dong dia hinh tir DISSAR
don gian. Bé biéu dién daydu méi quan hé gitra pha dia hinh va bién dong dia hinh thi cong
thire (2) duoc biéu dién:

A(PD int — A(Pmt (topo stimu
= QDispl T (PTopo res T (PAtms + @AmM + Qorbs — (POrbM + PNoise +2.k. TE (2)

Trong d6 @Topo res 1a thanh phan sai s6 ton du; @A la thanh phan pha khi quyen o thoi
diém thu dugc ciia mdi canh anh; gor 12 thanh phan pha do cac 16i qui dao ctia mdi canh
anh; @noise 12 pha nhiéu, k 1 gia tri s6 nguyén lan caa pha [27].

Muc dich ctia bat ky k¥ thuat ndo cua DINSAR 1a liy dugc @pisp tir A@p-int. Didu nay
ddng nghia véi viéc tach episp tir cac thanh phan pha khac cia phuong trinh s (2). Mot diéu
kién can thiét dé thuc hién viéc phan chia nay la dé phan tich cac diém anh c6 nhiéu oNoise,
thuong lién quan dén hai tan xa: nhitng noi phan hdi Radar boi nhitng vat thé phan chiéu
manh va khong doi theo thoi gian dugc goi 1a tan xa ¢b dinh (PS) va nhiing phan hdi khéng
d6i theo thoi gian, nhung 13 do cac ddi twong phan tan nho khac nhau (Distribatter Scatterers
— DS). Nhitng han ché chinh cua Dinsar bao gom: (i) su twong quan vé thoi gian va hinh hoc
c6 anh huong dén thanh phan noise [28]; (ii) Viéc giai mé pha lién quan dén woc tinh gia tri
k [29]; va (iii) thanh phan khi quyén [30]. PSI la dai dién cho mot phuong phap cia cong
nghé SAR giao thoa, khai thac nhiéu hinh anh SAR thu dugc trén ciing mét khu vuc, cac quy
trinh xir ly va phan tich dit liéu thich hop dé tach riéng @pispi tir cAc thanh phan pha khac duoc
mo ta trong cong thuc (2).

Phuong phép duong day ngan (Sgas) ban dau dugce dé xuét [3 1]. SBAS duoc st dung de
phan tich cac muyc tiéu tan xa phan tan DS va tan xa ¢b dinh PS. Két qua dau ra glong Vi cac
két qua duoc tao ra trong phan tich giao thoa DINSAR, nhung ching c6 lién quan dén chudi
thoi gian SAR 16n thay vi chi lién quan dén hai canh anh (t6i da 1a 4 canh anh trong phuong
phap DINSAR). Déi véi qua trinh xu ly PS, céch tlep can Seas it nhay cam hon véi s6 lugng
anh dau vao, vi SBAS khai thac twong quan phan bb khdng gian thay vi dwa trén gia tri diém
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anh; hon nira trong SBAS mét s6 gia dinh duoc thyc hién trén méi tuong quan véi cac diém
bién dang dia hinh.

Tuy nhién, trong truong hop nay, khi ¢6 cang nhiéu dit liéu dau vao thi cho két qua dau
ra cang tot vi thanh phan khi quyén trong pha giao thoa c6 thé duoc wéc tinh va loai bo tdt
hon khi c6 nhleu thoi ky anh. Phuong phap nay nham muc dich giam thiéu sy phén cach
trong ca mién thoi gian va pham vi tan sb Doppler cua cdp anh thu nhén dé ting moi tuong
quan gitra cac cdp glao thoa. [32] da phat trién mot phuong phap loc pha twong quan thap
cho cac khoang thoi gian gian cach ngan. Do do, cac diém anh loc bi ¢6 1ap boi cac diém anh
lién quan c6 thé duge xac dinh dé xur 1y. Quy trinh tinh toan chi tiét dé xac dinh sat 1& dat cho
khu vuc Hoa Binh sau khi da chon dugc phuong phap loc anh phu hop theo hinh 5. Tét ca
cac bude s& dugc thuc hién trén phan mém SNAP.

Cép anh Sentinel Hiéu chinh birc Pang ki cap
1 — xa — anh

\4
Tao pha dich < , .
Tao giao thoa [—=>| chuyéndia > Nan cﬁg;h hinh
hinh :
v |

Két qua sat 16

Hinh 5. Quy trinh tinh toén sat o dét dya trén céng nghé DInSAR.
3. Két qua nghién ciru

3.1. Két qua danh gid cac phiong phép néing cao chdt lwong tin higu

Vi ting phuong phép loc anh tién hanh chay thir nghigm:
Keét qua doi vai bo loc vO hudng vai 2 phuong phap trung vi va trung binh nhu hinh 6.

(a) i AP o 4 8 ABS T e ( e s S

Hinh 6. Két qua d4nh gia bo loc vo huéng cho khu vuc nghién ciru dua trén anh Sentinel 1 ngay 10—
10-2017: (a) Bo loc trung binh ;(b) B loc trung vi.

Sau khi chay ta co thé nhan théy chét lugng anh da duoc cai thién rod rét ca 2 phuong
phap da cai thién d6 min cho ting pixel anh tuy nhién chi tiét cta ting canh d6i véi ca 2
phuong phép trung binh va trung vi chua dugc bao toan. So sanh chi tiét cho riéng 2 phuwong
phap thi ta c6 thé thiy b loc trung vi cho két qua tot hon han b loc trung binh. Cac pixel
anh min v chi tiét nhé dugc bao toan nhiéu hon.
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@ (b) | ©

Hinh 7. Két qua danh gia bo loc tich hop cho khu vuc nghién ciru duya trén anh Sentinel 1 ngay 10—
10-2017: (a) Bo loc Frost; (b) B6 loc Lee; (c) Bo loc Gamma.

Déi véi cac bo loc thich ung thi két qua dugc cai thién nhiéu hon. PO min cua cac pixel
rat tot va gitr dugc chi tiét cac canh.

Chi tiét hon rong ca 3 phuong phap loc Lee, Frost va Gamma thi voi két qua ciia bo loc
Lee ta thay hinh anh gitr duoc do chi tiét va sic canh t6t nhat so v6i Gamma va Frost. Hinh
anh trong rat sic nét, chan thyc luu giir duoc chi tiét y nguyén nhu két qua ban dau vay nén
s& duogc lua chon dé chay két qua giao thoa cudi cung.

3.2. Két qua Giao thoa cac cap dnh twong ing

Bing cach két hop canh anh Sentinel 1 ngay 10/10/2017 va 22/10/2017 van giao thoa
duoc tao ra Hinh 8. Viéc xur ly giao thoa duge thuc hién bang phan mém SNAP véi pha dia
hinh dugc loai bo bang cach su dung SRTM DEM.

Hinh 8. Két qua tao van giao thoa sir dung cip anh Sentinel 1.

Vi két qua chay van giao thoa ta c6 thé phan tich dugc nhitg khu vuc ¢ bién dong dia
hinh manh 1a nhitng khu vuc ¢6 van nhin 10 rang va thanh céac nét. Cac khu vuc khong cé
bién dong sé& ¢ hinh anh phan manh dang pixel. Phan tich & hon vé két qua ta tién hanh s
dung phuong phap duong day ngan (SBAS) tién hanh tach pha bién dong dia hinh @pisp dugc
két qua cudi cung nhur Hinh 8.

Trén hinh v& ta c6 thé thay cac khu vuec sat 16 1a cac khu vuc c6 thang gié tri sut lun cao
mau xanh nudc bién véi gid tri tir —0,18 dén —2m. Céc khu vuc sat 16 ndm tron trong Huyén
Tan Lac nén c6 thé thay két qua phan tich hoan toan chinh xac va hop 1y.
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Qui2e

Hinh 9. Két qua phan tich sat 16 cho khu vuc x6m Khanh, Phat Cuong, Tan Lac, Hoa Binh tinh Hoa
Binh (dang dau trén anh két qua).

4. Két ludn

Cac bo loc giam dém nhu bd loc V6 hudng va bo loc Thich tmg dugc md ta trong bai
bao nay. Phuong phép loc sir dung b loc vo hudng rat tot dé loai bo nhiéu tan sé cao nhung
khong bao toan duoc cac chi tiét canh. Trong khi d6, cac phuong phap loc Thich ung thanh
cong hon phuong phap loc vi nd bao toan cac chi tiét. Ngoai ra, trong cac phuwong phap loc
thich g so sanh cac phwong phap loc véi nhau thi Lee 1a phuong phap t6t nhat nén dugc
su dung dé loc anh cho anh Sentinel 1.

Vi cdp anh Sentinel 1 nghién ctru da xac dinh dugc cac vi tri sat 16 doc theo huyén Tan
Lac v6i cac gia tri tr 0,18 dén —2m 1a hoan toan phu hop so vai thyc té. Diéu nay chimg
minh rang anh Sentinel 1 v&i phuong phap SBAS 1a phut hop cho xac dinh truot 16 khu vuce
mién ndi. Viéc sir dung anh vé tinh Radar da thoi gian gitip hiéu 16 hon va mé hinh héa tién
trinh truot 16 dat. Ngoai ra, dua trén dir liéu Sentinel 1hoac cac dir liéu anh Radar khac thi c6
thé tinh toan van tdc trugt 1¢ dit theo nam & nhitng thoi diém nhat dinh, ngay ca ddi véi cac
bién dang rit nho. Phuong phap SBAS khong doi hot nhiéu anh nhu phuong phap PSInSAR,
thém vao d6, phuong phap nay khic phuc mot s6 han ché ciia PSInSAR, c6 dugc diém PS
nhiéu hon & nhirng noi che phu thuc vat.

Tuy nhién, phuong phép nay ciing c6 mot sé han ché nhu kha ning xac dinh do dich
chuyén dia hinh vé1 dir liéu phu thude nhiéu vao su lua chon cia quy dao phu hop véi khu
vuc nghién ciu. Déi vai cac khu vue dugce che phu boi tham thye vat day dac, khong co diém
tan xa cd dinh (PS) c6 thé dugc quan sat & cac thoi diém khac nhau hodc kich thude diém PS
khong du 16n dé phan anh duoc su dich chuyén hay thay ddi cia dia hinh thi lac d6 phuong
phap SBAS khong thé thuc hién duoc. Dé khic phuc vi¢c nay thi diém tan xa nhan tao nén
duoc le'ip dat trong khu vuc nghién ctu, hoat dong nhu diém PS va tin hiéu tan xa cua cac
diém nay 1a rat tt cho x4c dinh bién dong dia hinh.

Dbong gop cua tac gia: Xay dung y tuong nghién ciru: D.H.P.; Lira chon phwong phap nghién
ciru: T.D.H.; Xt Iy s0 liéu: D.T.A.; Phan tich mau: G.H.H; Lay mau: V.N.H.; Viét ban thao
bai bao: T.D.H.; Chinh stra bai bao: D.H.P.

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 bd ¢ dau, khong duoc sao chép tir nhitng nghién cuu trude day;
khéng co su tranh chap lgi ich trong nhom tac gia.
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Improving the quality of backscatter signals from Sentinel 1
satellite to detect landslides caused by rain in Hoa Binh province
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Abst

ract: Noises in SAR images are formed by different backscatter processes from objects

on the earth's surface. This results in images that are often grainy, reducing the ability to

ident

ify objects from radar images. Therefore, noise filtering has been performed to reduce

noise or improve the quality of backscattered signals from SAR images. This study aims to
evaluate the performance of different types of spot filters, especially when used to detect
rain—induced landslides in Hoa Binh province. There are 5 filters used in this study, i.e.
Frost, Gamma—MAP, Median, Mean and Refined Lee. The results proved the Lee filter to
be the best filter to retain and/or enhance the backscatter signal in the Sentinel-1 data used
in the landslide assessment model.

Keywords: Filter noise; Sentinel 1; Hoa Binh; landslides caused by rain.
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Tém tit: Bai biao gdm hai phan: phan mot dua ra danh gia téng quan mua bdo nam 2021, s6
bdo va ap thap nhiét d6i (ATND) hoat dong trén Tay Bic Théi Binh Duong(TBTBD) va
Bién Pong & muc thip hon dén xap xi so v6i trung binh nhidu nim (TBNN). Thoi gian hoat
dong ciia bio va ATND trén TBTBD bt dau sém, tuy nhién trén Bién Pong bat dau muon.

Thoi gian két thuc bao trén TBTBD va Bién Pong mudn, vao thang 12, tuy nhién, kha phd
bién. Mua bio 2021, ¢6 05 con bdo va 02 ATND anh hudng truc tlep dén nude ta, nhiéu hon
s0 voi TBNN. Con bio s6 9 ¢6 cudng d6 manh nhat trong 40 nim gan day. Phan thi hai dwa
ra du bao thir nghiém mua bao ¢ Viét Nam bao gém bao hoat dong trén Bién Pong va dd bd
Viét Nam bang phuong phép phan tich thanh phan chinh két hop véi héi qui (PCR) trong
phan mém dy bao khi hau CPT (Climate Prediction Tool). Két qua thir nghiém cho thay
nhan t6 dy bao nhiét d6 trung binh thang tir s liéu tai phan tich ERSST5 va nhan t6 du bao
nhiét do trung binh bé mat bién (SST) trung binh trugt 3 thang cua md hinh GFDL—
CM2pl-aer04 déu du bao xu hudng bao hoat dong trén Bién Pong va dd bo truc tiép Viét
Nam trong nam 2022 cao hon TBNN khoang tur 0,5-1,5 con.

Tir khéa: Bio; ATND; Bién Dong; Dt lién Viét Nam; Dy bao mua bio.

1. M& dau

Trong khudn kho bai bao nhém tac gia dua ra hai phan: Phan mét: vé danh gia mua bdo
nam 2021 va phan hai dua thir nghiém dy bao mua bio nim 2022. Mla b&o nim 2021 s&
dugc danh gia trén khu viee TBTBD, trén Bién Pong va bio db bo tryuc tiép. Cac tiéu chi dugc
danh gia bao gom thoi gian xuat hién/két thiic bio/ATND, so sanh tan sudt ATND, bio va
bdo manh so véi TBNN, vé danh gia cuong do bdo trén khu vuc TBTBD nhém tac gia st
dung chi s6 ning luong tich liy bdo (ACE). Bén canh d6 nhom tac gia dwa ra danh gia vé thoi
gian tdn tai bdo va hinh thé hoan luu trén muc 500mb tac dong dén bao/ ATND.

Phan tht hai vé dy béao bdo nam 2021: Viét Nam 1a mot trong nhirng nudc hang nam chiu
anh hudng ning né bai bio. Vi vy, cau hoi ludn duoc quan tim d6 13 1iéu ndm nay xu hudng
bao hoat dong trén Bién Dong va anh huong dén Viét Nam nhu thé nao? Trén thé gidi, ciing
da c6 rat nhidu nghién ctru vé dy bao cudng do va qui dao xody thuan nhiét déi (XTND) bang
cach sir dung cac mé hinh s6 tri nhu viéc sir dung mé hinh ARW vé6i do phan giai 27km dé dy
béo XTND trén Bic An D6 Duong sai s6 du bao 113-376 km véi han du bao tir 12-72 gid va
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¢6 xu hudng 1éch phai so vdi qui dao thuc [1]. Bén canh d6, da c6 nghién ciru sir dung mo
hinh GFDL thir nghiém 163 truong hop trong cac mua tir 1995-1998. Sai s6 tuyét ddi trung
binh du béo 4p suit tim bio giam khoang 26% trong viéc du bao ap sudt tim bio. Riéng voi
nam 1998, mo6 hinh chay dy bao nghiép vu, da cai thién dy bao bdo voi ap sudt tir
960-970hPa [2]. Ngoai viéc st dung cac md hinh s tri, mot s6 nghién ctru khac di sir dung
sir dung md hinh thdng ké-dong luc hoc st dung phuong phap phan cum mo hinh theo doi
(TPC-Track—pattern clustering) va cic cong cu du bao tiém ning két hop dai dwong dé phan
nhom cac quy dao duong di cua bao trong giai doan 2004—-2012 va dung hai nam 2013-2014
dé kiém chimg két qua du bao ctia m6 hinh. So sanh dong thoi v6i bén mé hinh du bao dong
lwc md hinh, mé hinh trén c6 sai s tuyét d6i trung binh nhé nhit. Sau 24 gid dau dy béo, mod
hinh hién tai van thé hién k¥ ning du bao t6t [3]. Hay str dung mé hinh sé khong dbi xing dé
danh gia cuong do cyc dai ctia b&o vao nim 2009, khi so sanh véi cac mo hinh truyén thong
nhom téc gia nhan thiy mo hinh mai nay da cai thién viéc bao toan khéi lugng va nang luong
trong diéu kién bao hoa [4]. Bén canh d6 cuong do tiém nang béo (PI) s& tang 1én gan gap doi
moi dg voi tdc d6 khoang 2 m/(s*K) theo su nong 1én ctia bé mat bién (voi nhiét do tang binh
lwu ¢b dinh) [5]. Nhimng két qua niy c6 ¥ nghia dang ké ddi v6i xu hudng PI toan cau trong
g pho voi bién d6i khi hau. Bén canh d6 ciing ¢ nhiéu nghién ctru vé sé lugng XTND, nhu
nghién ctru vé su thay d6i s6 lugng XTND tai khu vuc TBTBD véi kich ban 4m 1én toan cau
duogc thuc hién béi Trung tdm Nghién clru quéc té Thai Binh Duong (IPRC) vao nam 2006,
bang cach str dung mé hinh khi hau khu vuc c¢6 d6 phan giai cao RegCM va mé hinh hé thong
khi hau tir NCAR (CCSM2). Két qua cho thay, su gia ting nong dd CO2 hay nhiét do khong
khi 4m 1én khong lam thay d6i dang ké Vé s6 luong XTND trong mua nhung lai thong ké
dugc su gia ting vé s luong bio manh va tdc d6 gié manh nhat trong bao [6] Ngoai ra da co
nghién ctru st dung mo hinh du bao khi hau (CFS) véi gia tri ¢au vao 1a s lugng bio xay ra
trong mua, nhiét do SST trung binh thang va gié trén myc 200hPa va 800hPa. Két qua cho
thdy bio c6 xu huéng dao dong 16n véi xu hudng ting dan vé sé luong bio trén luu vie Pai
T4y Duong trong muia bao tir thang 8—10, dic biét thoi ky tir 1995-2006, day 1a budc dau dé
thuc hién du béo sy thay doi vé hoat dong bio theo cac nam [7].

Tai Viét Nam, c6 nhiéu nghién ctru vé qui dao va cuong do bio, tuy nhién nghién ciru vé
du bao s6 luong bao khong nhiéu: Nhu nghién ctru cua Dai Khi tuong thuy van khu vuc
Dong Bic véi s6 liéu dau 14 cac con bdo da d6 bo vao dat lién véi cac nhan t6 du bao: so liu
ENSO lay tir bo s liéu tai phan tich cia NCEP va NCAR. Nghién ctru dua ra sai sb cia
phuong trinh du bao bao dd bo dén Viét Nam tir 1-3 con, bdo d6 bd vao Pong Bic sai s6
khoang 1 con [8].

Nhu vay cac nghién ciru trong va ngoai nude déu cé du bao vé sb lwong bio tuy nhién chi
mai dua ra danh gid lai dya trén chudi b liéu bio tir 30 ndm. Con dbi véi du bao nghiép vy,
hién tai cac trung tdm du bao nghiép vu khi hau 16n trén thé gi¢i nhu Trung tim du bao han
vira Chau Au (ECMWF) méi dua ra nhan dinh xu thé bao trong 6 thang, trung tdm dy bao khi
hau Tokyo (TCC) dwa ra nhan dinh vé cac hién tugng thoi tiét nguy hiém trong do6 ¢ bio véi
thoi han 3 thang. Nhu vay hau hét cac trung tam déu dua ra nhan dinh han dudi 6 thang, vay
néu dung tir thoi diém dau nam 2022 mudn tra 10 cau hoi liéu ndm nay nhiéu béo hay it bao
anh huong dén Viét Nam thi can ap dung cac phuong phép thng ké sau mé hinh dé dua ra
nhan dinh vé bdo han xa hon dén khoang 1 nim. Trong khuon kho bai bao, nhoém tac gia dua
ra thir nghiém du bao s6 luong bio trén Bién Pong va anh huong dén Viét Nam bang phuong
phap phén tich thanh phan chinh (PCR) trong phan mém du bao khi hau CPT.

2. S6 liéu va phwong phap nghién ciru
2.1. S6 liéu nghién ciru

S6 liéu bdo va ATND dé dénh gid mua bdo ndm 2021 va so sanh voi TBNN, nhom tac
gia thong ke va thu thap tir s6 liéu bao va ATND trén dac diém khi twong thuy van tir nam
1993-2021 (Nhom s liéu s lugng bio 1) [9].



Tap chi Khi twong Thiiy van 2022, 735, 84-100; doi:10.36335/VNJHM.2022(735).84-100 86

S6 lidu bao dé du bao sir dung trong khudén khd bai bao duogc théng ké tur s& luong bao
theo nam hoat dong trén Bién bong va dd bo truc tiép dén Viét Nam dya trén dit liéu caa
Nhat (Digital typhoon tir nim 1951-2020). Trén trang web trén chi théng ké s luong
b&o—goi la nhom $6 luong bao 2. Nhom tac gia da thir nghiém du bao ca hai bd s6 liéu bdo
nhom 1 va nhom 2, s liéu nhém 1 tuy bao gom ca ATND nhung chudi sb liéu kha ngan 29
nam nén chi dudi 10% trudng hop khao sat dwa ra két qua du bao vi vy nhom tac gia di lya
chon nhom sd liéu béao sd 2: théng ké bao hoat dong trén Bién bong tir khu vuc (5-23d0 Bic,
103-120 do bong), bao dd bd truc tiép duogc tinh khi qui dao bao di vao Viét Nam tir ndm
1951-2020.

Vi yéu t6 du bao 12 s6 lugng con bdo nam 2022, nhém tac gia lya chon SST 1am nhén t&
dur béo. Theo [10] ¢6 su trong quan nhét dinh giita SST va sy hinh thanh, qui dao va cuong
d6 bao. Khi SST tang tao diéu kién nhiét lyc thuan 19i cho sy hinh thanh va hoat dong cua bao
[11]. Ngoai ra xu thé tang SST lién quan chu yéu dén s lugng, su phan bd cudong do cia cac
XTND [12]. Mt khac cuong do tiém ning 16n nhat ciia xody thuan nhiét d6i MPI c6 mdi
quan hé tuyén tinh véi SST [13]. So sanh giira SST giita cdc ving bién Thai Binh Duong va
Dai Tay Duong, mét phan 16n cac con bao Thai Binh Duong dugc quan sat trén ving nudc
am hon 1a cac con bio Pai Tdy Duong va cuong do tiém ning tdi da ciia cac con bio Thai
Binh Duong c6 xu hudng manh hon cac con bao Pai Tay Duong [14].

Nhom tac gid sir dung nhan td du bao thtr nhat 1a nhom nhiét do trung binh thang bé mat
nuéc bién ERSST5. ERSST (The Extended Reconstructed Sea Surface Temperature) 1a bo
dit liéu nhiét d6 bé mit bién tai phén tich hang thang trén toan cau duoc léy tr B dir liéu toan
dién vé dai duong va khi quyén qudc té (ICOADS). Phién ban mdi nhat ERSSTS sir dung bd
dir liéu SST mai tr ICOADS 3.0 [15].

Nhom nhan t du bao thi hai 1a nhiét d6 mat nuée bién trung binh truot ba thang tur cac
mo hinh du bao CanSIPSv2, mé hinh CanCM4i, m6 hinh GFDL-CM2pl-aer04. Md hinh
CanSIPSv2—Canadian Seasonal to Interannual Prediction System version 2 13 hé thng du
béo han mua dén han nim cia Canada (CanSIPSv2). Mo hinh CanSIPv2 da duogc trién khai
hoat dong tai co quan Moi truong va Bién doi khi hau Canada (ECCC) vao thang 7/2019.
Trong khi CanCM4i 12 mdt m6 hinh khi hau, dugc nang cép tr CanCM4 ctaa CanSIPSv1
truée d6 v6i kha nang khoi tao bang bién dugc cai thién. M6 hinh GFDL-CM2p1-aer04 1a
md hinh tir hé théng t6 hop da mé hinh Bic My.

2.2. Phwong phdp phan tich thanh phan chinh

Phuong phap st dung la phuong phap tuong quan thanh phan chinh két hop Vol héi qui
(Principal Component Regression). PCR giong v6i hoi qui da bién ngoai trur nhan t6 du bao
1a thanh phan chinh ciia bién X cht khong phai bién X. Mot s6 wu diém ctia PCR [16-17] nhu
giam s6 chiéu cua dir liéu. Trong khong gian méi, cac lién két tiém an cua dir liéu ¢6 thé dugc
kham ph4, ma néu dt trong khong gian cii thi kho phat hién hon, hogc nhiing lién két nhu thé
khong thé hién r5. Cong thirc wdc tinh PCR:

k=WIw)"*wl'y € R* (1)

Biéu thi vecto ctia hé sé hdi quy thu duoc bang phuong phap hdi quy binh phwong nho

nhit ctia vecto Y trong ma tran Wy. Sau d6, ddi véi batky k € {1, ...., p}, cong cu udc tinh
PCR cudi cung ctia k dua trén viéc sir dung thanh phan chinh k dau tién duoc cung cap bai:
gk = Viyk € RP. 2)

Trén thyuc té, PCR pht hop hon dé du dodn mot yéu té du bao don 1é hay mot tap hop cac
yéu té du bao khong c6 twong quan vi nhau. Vi vay nhom tac gia d lya chon phuong phap
PCR dé du bao sb lugng bao theo nam.

Cong cu st dung 1a phan mém du bao khi hu CPT17.5.2 phién ban cap nhat méi nhét
nam 2021 do Vién nghién ciru quoc té khi héu va xa hoi (1 RI) nghién ctru va phat tr1en Ngoai
ra, nhom tac gia didu chinh mot s6 thong s trong phan mém dé phi hop véi yéu td du bao 1a
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s6 lwong con bio nhu str dung mé hinh hdi qui Poisson trong tinh toan do dir bao sb lugng
bao khong c6 gié tri am.

‘Tuong quan Pearson: la thudce do tuong quan tuyén tinh gita hai tap hop dir liéu. Day la
ty s0 gitra hiép phuong sai cua hai bién va tich ciia @6 1éch chuan cta ching. Tuong quan c6
gia tri tu —1 dén 1. Tuong quan Pearson dugc biét dén nhu 1a phwong phap tét nhat dé do
luong m01 lién hé gilra cac bién quan tim béi vi no dua trén phuong phap hiép phuong sai.
N6 cung cap thong tin vé mirc d6 quan trong cua moi lién hé, hodc moi twong quan, cling nhu
hudng cua moi quan h¢. Ngoai ra, viée kiém tra hé so tuong quan pearson con gilip chung ta
som nhan dién duoc sy xay ra cia van dé da cong tuyén khi cac bién doc lap cé su tuong quan
manh véi nhau. Twong quan Pearson dugc tinh theo cong thirc sau:

Z?:l(xi_x_)(Yi_y_) (3)

r =
,Z?=1(xi—x_)2 Z?:l(yi_ﬁz

Chi sd goodness index: Pugc dya trén trung binh theo khong gian cia tuwong quan
Kendall gitra nhan td du bao xac thuc chéo va sb liéu quan tric. Tuong quan thr hang
Kendall & danh gia phi tham sé do luong mutc do phu thudc giita hai bién, duoc tinh theo
cong thirc sau:

T = LT sgn(a — x)sgn(yi — ) (4)

Phan mém CPT sir dung chi sb “goodness index” dé mé phong do chinh xac cua du bao.
Du béo t6i wu khi chi sé nay bang 1.

Biéu d6 danh gia k¥ naing ROC (Receiver operating characteristic) 1a mot d thi duoc st
dung khé pho bién trong danh gia cac mé hinh phén loai nhi phan. Puong cong nay duoc tao
ra bang cach biéu dién ty 1& du bao true positive rate (TPR) dya trén ty 18 du bao failse
positive rate (FPR) tai cac ngudng khac nhau. Trong khu6n kho bai bao, nhom tac gia dua ra
ty 1& du bao ding s6 luong bio cao hon/ thap hon trung binh dya trén biéu d6 ROC [18].

Céc bude tién hanh thir nghiém nhu sau:

Budc 1: Xay dung ban dd tuong giita SST va s6 lugng bio trén Bién Pong/bdo db bo;

Bude 2: Lya chon ving SST ¢6 tuong quan cao dé dua vao phan tich thanh phéan chinh
PCR;

Budc 3 Hién thi két qua du bao sb lwong bio theo ba pha: cao hon, x4p xi va thap hon;

Budc 4: Panh gia két qua du bao thong qua chi sé Goodness va ty 1& du bao diang trong
biéu d6 ROC.

3. Két qua va thio luin

3.1. Banh gia mua bdao nam 2021

Béo, ATND hoat dong trén khu vic TBTBD trong nam 2021 bét dau twong ddi sém
(ngay 18/02) voi su Xudt hién cua con béo Dujuan. Theo s6 lidu théng ké tir ndm 1993 dén
hién tai, tin suat con bdo xuét hién dau tién vao thang 02 kha thap, chi chiém 7%, ngoai con
béo Dujuan nam nay, chi con mdt con bdo vao nam 1996. Bén canh do, x¢ét trong chudi so
lidu 28 nim, thang 01 1a thang xuét hién con bdo dau tién nhidu nhét véi tan suat 28%, tiép
theo thang 4 va thang 5 vdi tan sudt 24% va 21%. Trong 10 ndm gan déy, con bdo xuét hién
som vao thang 01 chiém 50%. Nhu vy, nim 2021 béo trén TBTBD xuét hién sém nhung
ciing khong phai 1a sém nht. V6i khu vuce Bién Déng con béo so 1 xuét hién vao thang 6,
nhu vdy bao trén Bién Pong xuat hién mudn so véi tan suat xuat hién trong chudi s6 liéu
chiém 26%, cao nhit so véi cac thang khac trong ndm. Bdo nam 2021 két thuc vao thang 12
trén ca khu viec TBTBD va Bién Dong vdi con bio sb 9 (bdo RAI). Theo sb lidu thong ké trén
[19], ca hai khu vuc trén, mua bio két thiic vao thang 12 voi tan sut kha cao voi tan sudt 76%
tai khu vuc TBTBD va 55% tai khu vuc Bién bong. Chi riéng ndm 2010 mua bao két thic
vao thang 10. Nhu vy mua bdo nam 2021 két thuc mudn nhung ciing kha phé bién (Hinh
la-1b).
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Téan suat thang bat dau xuat hién bao/ATND Tan suat thang két thic bao/ATND
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Hinh 1. Tan suat thing bat dau va két thiuc bdo va ATND.
(@) Phan b béo va ATND theo thang trén TBTBD So sanh ATND va Bdo nam 2021 va TBNN (b)
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Hinh 2. (a) Phan bd s6 lugng bdo va ATND theo thang trén TBTBD niam 2021; (b) So sanh s6 lwong
bdo va ATND nam 2021 tai TBTBD véi TBNN.

TrénTBTBD, vao nam 2021, trir thang 1 va thang 3 tt ca cac thang déu c6 bao/ATND
hoat dong, bao hoat dong nhiéu tir thang 7 dén thang 10 vdi tan suat 4-5 con/thang (Hinh 2a).
Theo hinh 2b, trén TBTBD nam 2021 c6 3 ATND, it hon TBNN (4,6 con); bdo manh tir cap
8-11 ¢o6 13 con, nhiéu hon TBNN (11,9 con); bao rat manh trén cp 12 c6 9 con, it hon
TBNN (13 con). Tinh tong sé bdo va ATND niam 2021 trén TBTBD: 25 con, it hon TBNN
(29,5 con). Nam 2021 tai TBTBD ¢6 5 con siéu bdo (> cip 17), tuong duong v6i nim 2014
va it hon nam 2015 (8 con), ndm 2018 va nam 2019 (6 con).

So sdnh s6 lrgng bio theo thang nim 2021 véi TBNN So sénh s& lwgng ATND theo thang nam 2021 véi TBNN

0.5
o 05 | 02 g0 01 01 ot 03 I = o
0 o LB i n
1 2 3 4 s & 7 8 9 10 11 12 L 2 s a4 s 6 7 s e 10 1
®2021 WTBNN (a) 22021 mTBNN (b)

Hinh 3. So sanh s6 lugng bao: (a) ATND; (b) theo thang so vi TBNN.

Theo hinh 3a, ngoai trir thang 01 va thang 3 khong xuat hién bdo, nhiing thang khac déu
¢6 s6 luong bao cao hon TBNN, riéng tir thang 8 dén thang 10 déu xuét hién 4 con/thang cao
hon TBNN tur 1,1-2,3 con. Theo hinh 3b, thang 7 va thang 10 xuét hién ATND déu cao hon
TBNN tir 0,2—1,3 con, nhiing thang khac khong xuat hién ATND, thip hon TBNN tir 0,1 dén
0,8 con.
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Dé danh gia thém cuong d6 bio trén khu vuec TBTBD, nhom tac gia str dung chi s6 nang
luong béo tich liy (Accumulated Cyclone Energy Index) ACE. Chi s6 nay dé danh gia két
hop thoi gian ton tai cling nhu cuong d6 ciia mua béo [19].

ACE duoc tinh theo cong thure sau:

ACE; = 107* Z(vrglax) ®)

Vi vmax(t) 14 van tdc gio cuc dai thoi diém t.

Trong nam 2021, tai khu vuc TBTBD da xuét hién 25 con bdo va ATND trong d6 c6 5
siéu bdo. Ning lugng bdo ACE trén khu vuc TBTBD nim 2021 dat 196, & mirc thip hon
TBNN (ACE TBNN = 300.115).

Tai khu vuc Bién bong: Theo hinh 4a, tai khu vyc Bién bong bao hoat dong tir thang
6-12, riéng thang 11 khong c6 con bao/ATND, tan suit bio cao nhét vao thang 7 va thang 10
v6i tan suat 3 con/thang. Theo hinh 4b, tai khu vuc Bién Pong s6 luong ATND va bio rat
manh déu thép hon TBNN tir 1,1-1,2 con, riéng bao—bao manh cao hon TBNN 1,3 con. Tinh
tong s6 bio va ATND hoat dong trén Bién Pong 14 12 con thap hon TBNN 1 con.

(a) Phan bé b3o va ATND trén Bién Dong theo thang So sanh s6 lwgng bao va ATND trén Bién Dong va TBNN (b)

nam 2021
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14
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Hinh 4. (a) Phan b6 s6 luong bio va ATND trén Bién Dong ndm 2021; (b) So sanh sb lwong bio va
ATND nam 2021 tai Bién Dong so voi TBNN.

Theo hinh 4a, tai Bién Pong nim 2021 bio hoat dong tir thang 6 dén thang 10 va thang
12, hau hét déu cao hon TBNN tir 0,6—1,7 con, nhiing thang khac khong xuét hién bao, thip
hon so vdi TBNN tir 0,1-0,5 con. Theo hinh 4b, vao thang 6, thang 9, thang 10 va thang 12
ATND hoat dong nhiéu hon TBNN tir 0,3—1,1 con, thang 7, thang 8, ATND it hon TBNN tur
0,2-0,7 con, nhitngthang khac khong xuét hién ATND, thap hon tir 0,2—1,2 con so véi
TBNN.

So sanh s6 lwgng b3o theo thang so v&i TBNN So sanh s6 lvgng ATND so véi TBNN

®2021 mTBNN (a) 12021 mTBNN (b)

Hinh 5. So sanh s6 lugng bao: (a) ATND; (b) theo thang so voi TBNN tai Bién Dong.

Bio db bo truc tiép: Trong ndm 2021 c6 5 con bdo va 2 ATND dd b truc tiép dén Viét
Nam phén bé theo thang nhu hinh 7. Bdo va ATND db b truc tiép trong cac thang 6,7 va
thang 9, 10 voi sé luong dao dong tir 1 con trong thang 6-7, 2 con trong thang 9 va 3 con
trong thang 10 (Hinh 5a-5b).
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Phan bd bdo va ATND d6 bd ndm 2021 S8 lwrgng bao va ATND ndm 2021 dé bd so véi TBNN
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Hinh 6. (a) S6 lugng bio va ATND theo thang d6 bo ndm 2021; (b) So sanh s lugng bio va ATND
d6 bo so véi TBNN.

Theo hinh 7a, bdo d6 b truc tiép trong thang 6: 1 con, thang 9 va thang 10 tan suat 2
con/ thang déu & mirc cao hon TBNN tir 0,8-1,4 con. Nhitng thang khac khong c6 bio d6
bo thap hon TBNN tir 0,1-0,7 con. Theo hinh 7b, ATND d6 b trong thang 7 va thang 10
Vi tan suat 1 con/thang cao hon TBNN tir 0,7-0,9 con, nhiing thang khac khong c6 ATND
d6 bo thap hon tir 0,1-0,4 con.

$6 lwgng bio d6 bd theo thang ndm 2021 so v&i TBNN S8 lwrgng ATND d8 bd theo thang ndm 2021 so véi
TBNN
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Hinh 7. So sanh sb luong bio (a) va ATND (b) d6 bo truc tiép theo thang so véi TBNN.

V& vi tri d6 bd bdo nam 2021: Khu vyc phan b bio d6 bd phan bd nhu hinh 8a. Trong
nam 2021, khu vuc 3: khu vyc cac tinh tir Quang Ninh dén Thanh Hoa va dong bang trung
du Bic B ¢6 4 con dd bo nhleu hon TBNN 1,1 con, khu vuc 5 (c4c tinh tir Pa Nang dén
Binh Dinh) ¢ 2 con d6 bo xap xi TBNN, khu vuc 6 (c4c tinh tir Phu Yén dén Ninh Thuan)
c¢6 1 con d6 bo thap hon TBNN 0,2 con. Nhitng khu vuc con lai khéng c6 bio dé bo : khu
vuc 0 khu vuc giép bién gisi Viét Trung, khu vuc 4 céc tinh tir Nghé An dén Thira Thién
Hué, khu vuc 8: khu viee Nam B va cac tinh tir Ca Mau dén Kién Giang, tac sé luong béo
d6 d6 o ba khu vyc trén thap hon tir 0,2-2,4 so véi TBNN ( Hinh 8b).

Hau hét cac con bdo va ATND d6 bo déu gay mua 16n dién rong. Trong dé con bio sb
5 gay mua 1on nhat. Tir dém 10/9 dén dém 13/9, do anh hudng cua bdo s6 5 nén khu vuc tir
Quang Binh dén phia Bic Binh Binh, Kon Tum va phia Bic Gia Lai c6 mua to dén rét to.
Tong lugng mua phd bién & cac tinh Quang Binh, phia Bic Binh Pinh, Kon Tum va phia
Béic Gia Lai 100250 mm; khu vuc Quang Tri 200-300 mm; Tir Thira Thién Hué dén
Quang Ngai 300-500 mm, c¢6 noi trén 600mm, tuy nhién chua giy lwong mua 16n vuot gia
tri lich su.

V& thoi gian ton tai bdo va ATND trén TBTBD: pho bién tir 4-8 ngay. Con bio duy tri
lau nhét 1 bdo Surigae va bdo Chanthu kéo dai 11 ngay; trong khi d6 bao Koguma va bao
Dianmu kéo dai 1 ngay. Trén Blen Pong, thoi gian ton tai cua bio va ANTD, trung binh
khoang 2-4 ngay. Riéng bdo sé 9 (Rai) kéo dai 7 ngay; con bdo duy tri ngin nhét la bdo s6
2 (Koguma) va bdo s6 6 (Dianmu) cling kéo dai 1 ngay (Hinh 9).
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Hinh 9. Thoi gian ton tai bdo va ATND trén Tay Béc Thai Binh Duong va Bién Dong.

Thoi gian duy tri tc do gi6 trén 65knots (> 32,7 m/s) & ngudng siéu bio d6i véi bio
Surigae, bao Chanthu, bdo Mindulle: 7 ngay va bdo sé 9 Rai: 5 ngay, bdo Nyatoh (3 ngay).
Chi riéng b&o s6 9 (bao RAI) di vao Bién Dong nén tai tram khi tuong tai dao Song Tir Tay
da quan tric duoc gio bao manh cap 14, giat cap 17. Pay la tri s6 gié do duoc truc tiép 16n
nhat trong vong khoang 40 nim qua trén hé thong quan tric cua Viét Nam. Ngoai ra,
nghién ctu ciing danh gia thém vé hinh thé tic dong dén bio d6 bo nam 2021 thong qua
ban d6 trung binh dé cao dia thé vi 5000 m.

Theo hinh 10a, &4p cao cin nhiét d6i hoat dong manh lan sau dén kinh tuyén 100 do
Pong, bao phit khu ve dong bang Bac Bo va cac tinh Trung Bo, trong thang 5 khong xuat
hién bao trén Bién Dong. Sang thang 6 (hinh 9b) khi ap cao can nhiét dai rat ra thi trén
Bién Pong bat dau xuét hién con bio sé 1. Theo hinh 10 c,d, vao thang 9 va thang 10 ap
cao can nhiét doi nang truc 1én phia bic nén da c6 lién tiép hai con bio dé bo vao Trung Bo
trong thang 9 c6 2 con bio db bd vao déng bang Bic B va Thanh Hoava 1 ATND db bo
vao khu vuc Nam Trung Bo vao thang 10. Hoat dong cuaa ap cao can nhiét déi theo qui luat
nén hau hét qui dao bdo nam 2021 déu di chuyén theo hudng di thang va parabol, riéng con
bdo s6 3 c6 qui dao phirc tap khi d6i hudng 3 1an va di chuyén ra phia bién sau khi d6 bo
vao Trung Quéc. Bén canh d6 con bio sé 9 hoat dong vao cubi mua bao thang 12 tuy nhién
lai c6 qui dao parabol, qui dao thuong hay gip vao dau mua bao.
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Hinh 10. Ban d6 trung binh d6 cao dia thé vi muc 500mb thang: (a) thang 5; (b) thang 6; (c) thang 9;
(d) thang 10.

3.2. Thir nghiém du bao b&o trén Bién Péng bang phirong phdp phdn tich thanh phan chinh
PCR

3.2.1. Nhan té du bao nhiét do trung binh thang bé mit nuée bién ERSST5

Thong qua ban d6 tuong quan Pearson gitra s6 lwong b&o trén Bién Dong nim va nhiét
do trung binh thang bé mat nude bién ERSST5 nhom tac gia sé lya chon ving bién tuong
g c6 hé s6 tuong quan cao (Ving khoanh d6).Theo hinh 11, sé luong bdo hang nim trén
Bién Pong c6 twong quan khoang 0,3-0,45 véi nhiét d6 trung binh thang & ving bién An
Do Duong tir thang 6-11. Trén thyc té béo hinh thanh do nhiéu yéu t6 két hop. Trong
khuén kho bai bao chi xét nhan té du bdo SST vi vy hé sb trong quan chi dudi 0,5. Nhiét
d6 mat nude bién 4m & khu vuc vinh Belgal va An D6 Duong c6 thé coi nhu tac dong tir xa
dén luong bdo ¢ ving Bién Dong, khi ving bién nay am thi s& kha nang cao hinh thanh
XTND d6ng thoi gié mua tdy nam s& c6 xu hudng hoat ddong manh hon, dai hoi tu nhiét déi
qua khu vuc Bién Pong c6 diéu kién hinh thanh tét hon.

Theo bang 1, trong trudng hop st dung nhan té du bdo ERSSTS thang 6, chi sé
goodness c6 gi4 tri &m thi nhan t4 trén khong dy bao tét, con tit ca cac trudng hop khac c6
thé sir dung du bdo tuy nhién chi sé goodness chi dat tir 0,05 dén 0,15. Vé&i nhan té
ERSST5 thang 1 va thang 2 du bao bdo trén Bién Pong xap xi TBNN, nhan t6 ERSST5
thang 10 du béo b&o thip hon TBNN con nhitng thang khac du bao bao cao hon TBNN. Vé
danh gia phuong phap du bao théng qua biéu d6 ki niang ROC, ngoai trir thang 6 c6 ty Ié
dur bao ding dudi 50%, nhitng truong hop khac déu trén 50%. Vi nhan té du bdo ERSST5
vao thang 4-5, 7-9, 11-12 du bao bao cao hon TBNN thi ty I¢ du bao ding cua phuong
phép nay véi trudong hop bdo Bién Pong cao hon TBNN 1a tir 53-65%.
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Hinh 11. Ban d6 twong quan giira s liéu ERSST5 trung binh tir thang 6 dén thang 11 va s lugng bio
theo nam trén Bién Dong.

Bang 1. Xac suat du bao va chi s6 goodness ciia nhan t6 du bao ERSSTS.

Bao BD TBNN: 9,4

Nhan t6 dw XAc suét . Panh gia ROC
con (PLC: 3,1 con) Chi so
bao - - -
So lugng bao Thap Trung Cao Goodness Cao hon Thap hon
ERSST5
dw bao hon binh hon
1/2021 9,6 31 36 33 0,14 56% 65%
2/2021 9,5 32 36 32 0,04 53% 53%
3/2021 9,1 37 34 29 0,1 60% 60%
4/2021 9,9 28 35 37 0,05 53% 57%
5/2021 10,3 24 34 42 0,1 55% 65%
6/2021 10 29 33 38 -0,07 40% 45%
7/2021 10,1 28 32 40 0,18 60% 2%
8/2021 10 29 31 40 0,13 58% 65%
9/2021 10,7 22 31 47 0,14 65% 61%
10/2021 9,1 36 35 29 0,1 64% 59%
11/2021 11,7 15 27 58 0,14 64% 58%

12/2021 10,5 23 33 44 0,1 53% 59%
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3.2.2. Nhan té du bao SST trung binh truot 3 thang tir mé hinh CanCM4i, CanSIPv2 va
GFDL-CM2pl-aer04

Vi nhan 6 dy béo trung binh SST trugt 3 thang tir mo hinh CanCM4i va CanSipv2 déu
c6 chi s0 goodness am theo bang 2 vi vy hai nhan t0 trén khong dua vao duoc du bao.

Bang 2. Chi s6 goodness cua nhan t6 dy bao SST truot 3 thang caa md hinh CanCM4i va
CanSipv2 véi yéu té du bao bao d6 bo trén Bién Pong.

Chi s6
Goodness

123 234 345 456 567 678 789 8910 91011 101112

CanCM4i 0,12 -0,2 -0,3 -0,2 -0,29 -01 -0,3 -025 019 01
CanSipv2 -0,11 029 -035 0,28 -04 -049 03 -0,24 0,19 0,23

Déi v6i nhan td du bao tir md hinh GFDL-CM2pl-aer04, ciing tuong tu xét ban dd
tuong quan giita nhiét d6 trung binh nhiét d6 mat bién truot 3 thang va s6 luong bio trén Bién
Pong. Theo hinh 12, s6 lugng bio nam trén Bién Pong c6 twong quan tir 0,3-0,45 véi nhiét
d6 trung binh truot 3 thang tur thang 8—12 tai khu vye vinh Bengal.

Hinh 12. Ban dd hé sé tuong quan Pearson giita
nhiét d6 trung binh mat bién truot 3 thang tir thang 8
dén thang 10 va s6 lwong bio nim trén Bién Pong.

Tir ban d6 twong quan trén Iya chon vung c6 chi sé SST tuong quan cao hon so véi cac
khu vuc khac dua vao tinh toan va két qua bang 3.

Bang 3. X4c suit du bao va chi s6 goodness cua nhan t6 du b4o SST duy bao trugt 3 thang tir md
hinh GFDL-CM2p1-aer04 véi yéu t6 du bao bao Bién Dong.

Bao BD TBNN: 9,4

) Xac suit ) Panh gia ROC
Nhin t6 du bao _con (PLC: 3,1 con) Chi s6
ERSST5 S$6 lrong bio Thép Trung Cao Goodness .
N Cao hon Thap hon
du bao hon binh hon
1-2-3/2021 9,8 35 22 42 0,01 42% 52%
2-3-4/2021 9,8 35 22 43 0,08 50% 60%
3-4-5/2021 9,8 35 22 43 0,04 52% 55%
4-5-6/2021 9,7 37 20 43 -0,05 42% 46%
5-6-7/2021 9,7 38 19 43 -0,1 38% 41%

6-7-8/2021 10,5 28 22 50 0,05 45% 41%
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Bao BD TBNN: 9,4

. Xac suit . Panh gia ROC
Nhin t6 du bao _con (DLC: 3,1 con) Chi sb
ERSSTS S6 lugng bao Thip Trung Cao Goodness .
i N Cao hon Thap hon
du bao hon binh hon

7-8-9/2021 10,4 29 23 48 0,036 52% 55%

8-9-10/2021 10,5 28 23 49 0,07 53% 55%
9-10-11/2021 10,8 22 24 54 0,08 55% 51%
10-11-12/2021 11 19 23 58 0,1 57% 57%

Theo bang 3, véi nhan td du bao nhiét do trung binh trugt 3 thang ctia mo hinh
GFDL-CM2p1-aer04, vao mua truot 3 thang tir thang 3 dén thang 8 c6 chi sb goodness 4m
tirc nhan t6 nay khong st dung dé du bao, con cac thang khac c¢é chi sb goodness duong, tirc
c6 thé dy bao duogc tuy nhién gia tri khéng cao chi tir 0,01 dén 0,1. Trong tat ca cac truong
hop du bao dugc, déu du bao bao trén Bién Pong cao hon TBNN véi xac suat tir 42-58%, va
ty 1€ du bdo diing & nhiing truong hgp bao cao hon TBNN dao dong tir 50-60%.

3.3. Thir nghiém dw béo bdo dé b bang phwong phdp phan tich thanh phan chinh PCR
Tuong ty 4p dung phuong phap phén tich thanh phéan chinh dé dy bao sé luong bdo db

bd, lya chon vung nhi¢t do mat nudc bién cd twong quan cao vdi s6 lugng bao do bo.

3.3.1. Nhan t§ du bao ERSST5

Theo ban d6 phan bd tuong quan Pearson gitta nhén t6 du bao ERSSTS trung binh truot
tir thang 7-12 tai vung bién An Do Duong, phia tdy nam cua vinh Bengal ¢ tuong quan
khoang 0,2-0,3 v¢i s0 luong bao d6 bd nam.

Béang 4. Xac suat du bao va chi sb goodness cia nhan t6 du bao ERSSTS véi yéu t6 du bao bdo d6 bd.

Bio db b TBNN: 3,5

Nhén t6 du con(PLC: 1,9 con) Xic suat Chi sé Dinh gid ROC
bao ERSST5 S6 lwgng bio Thip Trung Cao Goodness Cao hon Thap hon
dw bao hon binh hon

1/2021 54 16 12 72 -0,027 53% 55%
2/2021 3,5 43 16 41 0,043 57% 57%
3/2021 4,3 33 13 54 0,126 58% 61%
4/2021 39 34 17 49 0,148 59% 62%
5/2021 3,8 37 13 49 —0,066 42% 46%
6/2021 2,8 53 16 31 0,1 51% 53%
7/2021 3,6 41 16 43 0,05 56% 51%
8/2021 5 22 13 65 -0,033 56% 45%
9/2021 4,2 33 14 53 —-0,094 48% 44%
10/2021 4,2 33 14 53 -0,23 32% 38%
11/2021 4,2 32 15 53 0,042 52% 55%
12/2021 4,5 27 14 59 0,006 52% 48%

Theo bang 4, trong trudng hop str dung nhan t6 dy bao ERSSTS5 thang 1, thang 5 thang
8-10 chi s6 goodness c6 gia tr1 am thi nhan td trén khong du bao dugc bao dd bo, con tat ca
cac trudng hop khac co thé sir dung dy béo tuy nhién chi s goodness chi dat tir 0,01 dén 0,15.
Véinhan t ERSST5 thang 2 va thang 6 du bao bio d6 bd vao Viét Nam thap hon TBNN con
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nhitng thang khac du bio bdo cao hon TBNN. V& danh gid phuwong phap dy bao thong qua
biéu dd k¥ niang ROC, v6i nhan té du bao ERSSTS thang 2-4/2021 va thang 6-7/2021, thang
11/2021 déu c6 ty 1¢ du bao ding trén 50%. Vi nhan td du bao trung binh SST truot 3 thang
tir m6 hinh CanCM4i va CanSipv2 déu c6 chi sé goodness am theo bang 5 vi vay hai nhan tb
trén khong dua vao dugc du bao.

Bang 5. Chi s6 goodness cua nhan té du bao SST truot 3 thang cua md hinh CanCMA4i va
CanSipv2 véi yéu té dy bao bio d6 bo.

Chi sb

123 234 345 456 567 678 789 8910 91011 101112
Goodness
CanCMd4i -0,12 -0,2 -0,3 -0,2 -0,29 -0,1 -0,3 -0,25 -0,19 -0,1
CanSipv2 -0,18 -0,12 -0,35 -0,29 -0,4 -0,49 -0,3 -0,24 -0,19 -0,23

3.3.2. Nhan t6 dy bao tir m6 hinh GFDL-CM2p1-aer04

Theo ban d6 phan b6 twong quan Pearson giita nhan t6 du bao GFDL-CM2pl—aer04 tir
thang 8 dén thang 11 tai ving bién Giita va Nam Bién Pong va phia nam ctia vinh Belgan c6
tuong quan khoang 0,2-0,3 v6i s6 luong bio do bd nam.

Bang 6. Xac suat du bao va chi sb goodness cua nhan t6 du bdo GFDL-CM2pl-aer04 vai yéu to
du b4o s lugng bao db bo.

Bio db b TBNN: 3,5

Nhan t du bdo  con (PLC: 1,9 con) X sudt Chi b Dinh gid ROC
ERSST5 S6 lwgng bio Thip Trung Cao Goodness Cao hon Thap hon
du bao hon binh hon

1-2-3/2021 2,6 55 24 21 -0,01 50% 40%
2-3-4/2021 1,9 64 20 16 -0,15 42% 40%
3-4-5/2021 15 69 18 13 -0,1 40% 42%
4-5-6/2021 43 19 15 56 0,02 55% 52%
5-6-7/2021 53 19 12 69 0,08 57% 53%
6-7-8/2021 4,0 37 12 51 0,12 59% 51%
7-8-9/2021 32 46 17 37 01 59% 55%
8-9-10/2021 53 19 26 55 0,16 59% 58%

9-10-11/2021 31 44 31 23 0,2 64% 61%

10-11-12/2021 55 13 12 75 0,23 78% 67&
1-2-3/2021 2,6 55 24 21 -0,01 50% 40%

Theo bang 6, voi nhan t6 du bao nhiét @6 SST trung binh trugt 3 thang tir thang 1 dén
thang 5/2021 c6 chi s6 goodness dat gid tri m, nhu vy cac nhan t6 trén khong thé sir dung dé
du bao. Bén canh d6 cac nhan t6 du bao nhiét d6 SST trung binh truot 3 thang tr thang 412
¢6 chi sb goodness dat gia tri duong tir 0,02-0,2 cac nhan td du bao trén c6 thé sir dung dugc
dé dy béo. Trong 7 trudng hop tién hanh dy bao chi c6 hai truong hop nhén t6 du bao SST tir
thang 7-9 va thang 9—11 du bao bdo d6 bo thap hon TBNN, con cac truong hop khac déu du
bao bio d6 bo cao hon TBNN véi ty I¢ du bao dung bao cao hon TBNN dao dong tir 55—78%.

4. Két luan
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Muia bdo nim 2021 trén khu vyc TBTBD bit ddu som vao khoang thang 2 tuy nhién
cling khong phai 13 thoi gian sém nhét, mua béo trén khu virc Bién Pong bt ddu mudn vao
thang 6 tuy nhién mua bdo bit dau vao thang niy chiém tin suat cao nhat so vdi cac thang con
lai. Mua béo trén TBTBD va Bién Pong két thiic mudn vao thang 12 nhung diéu nay kha
thudng xuyén xay ra. Bdo va ATND trén TBTBD va Bién Déng tap trung nhiéu tir thang 6
dén thang 10 va c6 sb luong thap dén xap xi so véi TBNNNang luong bio tich liy ACE nam
2021 thap hon so véi TBNN. Sé luong bdo dd bo truc tiép cao hon TBNN va phd bién d6 bd
vao khu vuc phia Bic. Vé thoi gian tdn tai bdo, con bao Surigae va con bao Chanthu tdn tai
lau nhét 11 ngdy, 5 con siéu bdo duy tri cip do siéu bio phd bién tir 3—7 ngay.

Sau khi thir nghiém du bao sb luong bio trén Bién DPong va bio d6 bd Viét Nam bing
phuong phap phan tich thanh phan chinh nhém tac gia dua ra mot s két luan nhu sau:

Véi yéu té dw bdo sé lwong bdo trén Bién Péng:

Véi nhan td du bao ERSST5: C6 7/11 truong hop du bao bao cao hon TBNN véi s6 con
bao trung binh nam du bao tir 9,5-11,7 con (TBNN: 9,4 con), ty I¢ du bdo ding bao cao hon
TBNN ctia phuong phap nay la 53-65%.

Véi nhan t6 du bao 1a SST trung binh trugt 3 thang cua 3 mo hinh s6 tri, duy nhét san
pham cta mo hinh GFDL-CM2pl-aer04 c6 thé tién hanh dy bao. C6 7/10 truong hop co thé
tién hanh dy bao déu du bao bio cao hon TBNN véi s6 con bdo dy bao trung binh nam tir
9,8-11 con (TBNN: 9,4 con), ty 1€ du bao dung ctia phuong phap nay la 51-59%.

Voi yéu 16 dw béo s6 lwong bao dé bé truc tié'p.'

Vi nhan t6 du bdao ERSST5: C6 5/7 trudng hop c6 thé tién hanh dy bao déu dy bao bao
cao hon TBNN vdi s6 luong con bao du béo dd bo tir 3,6-4,5 con (TBNN: 3,1 con), ty 1€ du
bao dung bao cao hon TBNN cua phuong phép nay 1a 51-58%.

Vi nhan t6 dy bao 1a SST trung binh truot 3 thang ctia 3 md hinh s tri, duy nhét san
pham ctia md hinh GFDL-CM2pl-aer04 c6 thé tién hanh dy bao. C6 5/7 truong hop co thé
tién hanh du bao déu du bio bio cao hon TBNN véi sd lwong con bio du bao do bo tir
3,8-4,5 con (TBNN: 3,1 con), ty 1€ du bao ding ctia phuong phap nay la 55-78%.

Nhu vay ca hai nhan t6 du bao trung binh thang ERSST5 va nhan t6 du bao SST trung
binh truot 3 thang cuia mo6 hinh GFDL- CM2pl-aer04 déu du bao xu hudng bao hoat dong
trén Bién Dong va dd bd truc tiép Vi¢t Nam cao hon TBNN. Do bao chiu tdc dong cua nhiéu
yéu t6 ma trong khuon kho bai bao méi chi xét dén nhiét do trung binh mit bién nén chi sd
danh gia cho phuong phap nay chua cao chi dudi 0,2 nhung ciing 1a mot trong nhirng ngudn
tham khao cho bai toan du bao sb lugng bao han nam.

Bai toan du bao, thong ké sé luong con bio db bo, anh hudng dén dat lién van ludn 1a
mot bai toan mang tinh thach thirc, tuy nhién c6 y nghia to 1én, c6 tinh thuc tién, tmg dung
cao giup co6 thé dua ra canh bao som, giam thiéu rui ro vé ngudi, tai san do loai hinh thién tai
nguy hiém bac nhat nay gay ra.

Dong gop cua tac gida: Xay dung y tuong nghién cou: MV.K., H.P.L.,, NV.H., T.N.V,,
H.T.M.; Lya chon phuong phap nghién ctru: M.V.K., H.P.L., N.V.H., T.N.V.; Xir Iy s6 liéu:
H.T.M., N.-T.H,, T.T.N,, T.Q.D.; Phan tich mau: T.N.V., HT.M,, NT.H.,, T.T.N,, T.Q.D,;
Lay miu: T.N.V., HT.M., N.T.H,, T.T.N,, N.Q.D.; Viét ban thao bai bao: N.V.H., T.N.V.,
H.T.M., N.T.H., T.T.N.; Chinh sua bai bao: N.V.H., TN.V.,, HT.M., N-T.H., T.T.N,, T.Q.b.

Loi cam on:Tap thé tac gia trin trong cam on Lanh dao Trung tim du bao khi twong thuy
van qudc gia da chi dao va hd trg nhom tac gia hoan thién bai bao nay.
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Loi cam doan: Tép thé tac gia cam doan bai bao nay 1 cong trinh nghién ciru cua tip thé tac
gia, chua duoc cong bd & dau, khong duoc sao chép tir nhitng nghién ctru trude dy; khong co
sy tranh chap loi ich trong nhom tac gia.

Tai liéu tham khao

1.

10.

11.

12.

13.

Osuri, K.K.; Mohanti, U.C.; Mohapatra, M.; Niyogi, D. Real-Time Track
Prediction of Tropical Cyclones over the North Indian Ocean Using the ARW
Model, Journal of Applied Meteorology and Climatology. Am. Soc. Agency 2000,
52(11), 2476-2492. https://doi.org/10.1175/JAMC-D-12-0313.1.

Benderl, M.A.; Ginis, I. Real-Case Simulations of Hurricane—Ocean Interaction
Using A High—Resolution Coupled Model: Effects on Hurricane Intensity, Monthly
Weather Review. Am. Meteorol. Soc. J. 2000, 128(4), 917-946.

Kim, S.H.; Moon, 1J.; Chu, P.S. Statistical-Dynamical Typhoon Intensity
Predictions in the Western North Pacific Using Track Pattern Clustering and Ocean
Coupling Predictors, Weather and Forecasting. Am. Meteorol. Soc. J. 2018, 33(1),
347-365. https://doi.org/10.1175/WAF-D-17-0082.1

Bryan, G.H.; Rotunno, R. The Maximum Intensity of Tropical Cyclones in
Axisymmetric Numerical Model Simulations, Monthly Weather Review. Am.
Meteorol. Soc. J. 20009, 137(6), 1770-1789.
https://doi.org/10.1175/2008MWR2709.1.

Ramsay, H.A. The Effects of Imposed Stratospheric Cooling on the Maximum
Intensity of Tropical Cyclones in Axisymmetric Radiative—Convective Equilibrium.
Meteorol. Soc. J. 2013, 26(24), 9977-9985.
https://doi.org/10.1175/JCLI-D-13-00195.1

Stowasser, M.; Wang, Y.; Hamiton, K. Tropical Cyclone Changes in the Western
North Pacific in a Global Warming Scenario. Meteorol. Soc. J. 2007, 20(11),
2378-2396. https://doi.org/10.1175/JCL14126.1.

Jae—Kyung, H.; Schemm, E.; Kumar, A.; Wang, W.; Long, L.; Chelliah, M.; Bell,
G.D.; Peng, P. A statisticcal Forecast Model for Atlantic Seasonal Hurricane
Activity Based on the NCEP Dynamical Seasonal Forecast. J. Clim. 2009, 22(17),
4481-4500.
http://kttvdb.net/917/du—bao—so—con-bao—do-bo-trong—nam-vao-viet-nam-va—k
hu—-vuc—dong—bac—tren—co—so—cac-thong-tin—enso.htm#.YedOcvIBzIW.

Dic diém khi twong thily van nam 1991 dén 2020. Nha xuét ban tai nguyén va moi
truong Viét Nam.

Evans, J.L. Sensitivity of Tropical Cyclone Intensity to Sea Surface Temperature. J.
Clim. 1993, 6(6), 1133-1140.

Yun, K.S.; Chan, J.C.L.; Ha, K.Y.J. Effects of SST magnitude and gradient on
typhoon tracks around East Asia: Acase study for Typhoon Maemi. Atmos. Res. J.
2003, 109-110, 36-51.

Baik, J.J.; Paek, J.S. A Climatology of Sea Surface Temperature and the Maximum
Intensity of Western North Pacific Tropical Cyclones. J. Meteorolog. Soc. Jpn. 1998,
76(1), 129-137. https://doi.org/10.2151/jmsj1965.76.1_129.

Kotal, S.D.; Kundu, P.K.; Roy Bhowmik, S.K.; Kotal, S.D.; Kundu, P.K.; roy
Bhowmik, S.K. An analysis of sea surface temperature and maximum potential


https://journals.ametsoc.org/search?f_0=author&q_0=M.+Mohapatra
https://journals.ametsoc.org/search?f_0=author&q_0=Dev+Niyogi
https://journals.ametsoc.org/search?f_0=author&q_0=Dev+Niyogi
https://journals.ametsoc.org/search?f_0=author&q_0=Morris+A.+Bender
https://journals.ametsoc.org/search?f_0=author&q_0=Morris+A.+Bender
https://journals.ametsoc.org/search?f_0=author&q_0=Isaac+Ginis
https://journals.ametsoc.org/view/journals/mwre/mwre-overview.xml
https://journals.ametsoc.org/view/journals/mwre/mwre-overview.xml
https://doi.org/10.1175/WAF-D-17-0082.1
https://doi.org/10.1175/JCLI-D-13-00195.1
https://doi.org/10.1175/JCLI4126.1
http://kttvdb.net/917/du-bao-so-con-bao-do-bo-trong-nam-vao-viet-nam-va-khu-vuc-dong-bac-tren-co-so-cac-thong-tin-enso.htm#.Yed0cvlBzIW
http://kttvdb.net/917/du-bao-so-con-bao-do-bo-trong-nam-vao-viet-nam-va-khu-vuc-dong-bac-tren-co-so-cac-thong-tin-enso.htm#.Yed0cvlBzIW
https://www.researchgate.net/profile/Kyung-Sook-Yun
https://www.researchgate.net/profile/Johnny-Chan
https://www.researchgate.net/profile/Kyung-Ja-Ha
https://www.researchgate.net/journal/Atmospheric-Research-0169-8095
https://www.jstage.jst.go.jp/search/global/_search/-char/en?item=8&word=Jong-Jin+Baik
https://www.jstage.jst.go.jp/search/global/_search/-char/en?item=8&word=Jong-Su+Paek
https://doi.org/10.2151/jmsj1965.76.1_129

Tap chi Khi twong Thiiy van 2022, 735, 84-100; doi:10.36335/VNJHM.2022(735).84-100 99

intensity of tropical cyclones over the Bay of Bengal between 1981 and 2000.
Meteorol. Appications 2009, 16(2), 169-177. https://doi.org/10.1002/met.96.

14. Webster, P.J. Changes in Tropical Cyclone Number, Duration, and Intensity in a
Warming Environment. Science 2006, 311(5768), 1713c-1713c.
https://doi.org/10.1126/science.1121564.

15. Boyin, H.; Thorne, P.W.; Banzon, V.F.; Tim, B.; Gennady, C.; Lawrimore, J.H.;
Menne, M.J.; Smith, T.M.; Vose, R.S.; Zhang, H.M. Extended Reconstructed Sea
Surface Temperature version 5 (ERSSTv5): Upgrades, Validations, and
Intercomparisons. J. Clim. 2017, JCLI-D-16-0836.1-.
https://doi.org/10.1175/JCLI-D-16-0836.1.

16. Mackiewicz, A.; Ratajczak, W. Principal components analysis (PCA). Principal
Components Analysis 1993, 19(3), 303-342.
https://doi.org/10.1016/0098-3004(93)90090-R.

17. Karamizadeh, S.; Abdullah, S.M.; Manaf, A.A.; Zamani, M.; Hooman, A. An
Overview of Principal Component Analysis. J. Signal Inf. Process. 2013, 4(3B),
173-175. https://doi.org/10.4236/jsip.2013.43B031.

18. Mason, S.J.; Mimmack, G.M. Comparison of some statistical methods of
probabilistic forecasting of ENSO. J. Clim. 2002, 5(1), 8-29.

19. Pic diém khi tuong thiy van tir nim 1991-2021. Nha xuat ban tai nguyén moi
truong va ban do Viét Nam.

20. Duong, T.H.; Cuong, H.D.; Kham, D.V. Phuong phap danh gia bao dua trén cac chi
s0 nang lugng. Tap chi khoa hoc va bién doi khi hdu 2018, 6, 9—15.

The activity of typhoon season 2021, the prediction of typhoons
season 2022 in Viet Nam
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Abstract: The article consists of 2 parts: the first part gives an overview of the typhoon
season showing that the number of tropical cyclones (TCs) operating in the Northwest
Pacific Ocean and the Bien Dong Sea (East Sea of Vietham) was at a below normal to
normal. The period of activity of TCs in the Northwest Pacific Ocean started early, but later
in the Bien Dong Sea. The ending time of TCs was late, in December, but quite common. In
the 2021 typhoon season, there were 05 storms and 02 tropical storms that directly affect our
country, more than normal. Typhoon No. 9 had the strongest intensity in recent 40 years.
The second part gives an experimental forecast of the TCs seasonal in Vietnam including
TCs operating in the Bien Dong Sea (East Sea of Vietnam) and making landfall in Vietnam
by principal component regression (PCR) method in CPT (Climate Prediction Tool). The
experimental results show that the trends of tropical cyclone activity in Vietnam is above
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than normal with the monthly average temperature predictor: ERSST5 and the SST
predictor (Sea surface temperature) of GFDL-CM2p1-aer04 model.

Keywords: Tropical depression; Tropical cyclone; East Sea; Landfall in Vietnam;
Predicting typhoon season.
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