I | A
\Wﬂi’l‘km'o.'.a]aiﬂﬂ[;MQ'%_ Administration LAY

i,



NG THO VAN

urnal of Hydr

Q. TONG BIEN TAP
TS. Bach Quang Diing

Thu ky - Bién tap
TS. Poan Quang Tri

Tri sw va Phat hanh
Ping Quéc Khanh

1. GS. TS. Tran Hong Théi
2.GS. TS. Tran Thuc

3. GS. TS. Mai Trong Nhuén
4.GS. TS. Phan Van Tan

5.GS. TS. Nguyén Ky Phuing

6. GS. TS. Phan Dinh Tuan
7.GS. TS. Nguyén Kim loi

8. PGS. TS. Nguyén Thanh Son
9. PGS. TS. Nguyén Vin Thing
10. PGS. TS. Duong Vin Kham
11. PGS. TS. Duong Hong Son
12. TS. Hoang Btrc Cuong

13. TS. Bach Quang Diing

14. TS. Boan Quang Tri

15. PGS. TS. Mai Van Khiém
16. PGS. TS. Nguyén Ba Thuy
17. TS. Téng Ngoc Thanh

18. TS. Binh Thai Hung

19. TS. Vo Van Hoa

20. TS. Nguyén Béc Dong
21. GS. TS. Kazuo Saito

22. GS. TS. Jun Matsumoto
23. GS. TS. Jaecheol Nam

24. TS. Keunyong Song

25. TS. Lars Robert Hole

26. TS. Sooyoul Kim

Gidy phép xuit ban
S6: 225/GP-BTTTT - Bo Thong tin Truyén
thong cap ngay 08/6/2015
Toa soan
S6 8 Phao Dai Lang, Dong Pa, Ha Noi
Dién thoai: 024.39364963
Email: Tapchikttv@gmail.com

Ché ban va In tai:
Cong ty TNHH Pau Tw Nong Nghiép
Viét Nam
bT: 0243.5624399

Anh bia: Tram Quan tric Khi twong bé mat Phii

Quic

Gi4 ban: 25.000 dong

17

29

39

49

60

72

80

TAP CHI KHI TUQONG THUY VAN
SO 725 - 05/2021

MUC LUC
Bai bao khoa hoc

Bui T4 Long, L.é Thi My Diép: M6 phong sy phu
thudc xam nhap min va cac yéu té thuy vin bang
MIKE 3 — Truong hgp cura song VE, Quang Ngai

Huynh Phu: Nghién ctru phan viing chat luong nudc
mit theo din bién phat trién cac ving kinh té cua
tinh Bac Liéu

Nguyén Viét Hung, Nguyén Quéc Cuwong, Bui
Viét Hung, Ping Quang Thanh: Xay dung ban d6
ngap lut phuc vu cong tac chéng ngap, quy hoach do
thi trén ban thanh phd H6 Chi Minh

Nguyén Ping Mau, Hoang Thi Huyén, Vii Qudc
Tuin: Phan tich co ché gdy mua lén tir ngiy
1/8/2019 dén 5/8/2019 tai Phi Qudc

Pham Lé Phwong, Lé Trung Hung, Manh Xuén
Huy, Triéu Vin Linh, Nguyén Xuin Hoai, Hai
Hong Phan, Vi Hai: DigiMeto: Cong cu tro giup
doc gian do ty ghi Khi tugng thiy van

Lé Hoai Nam, H6 Cong Toan, Nguyén Vin Tin,
Tran Tuin Hoang, Pham Thanh Long: Panh gia
tac dong cuia bién d6i khi hau dén linh vuc st dung
dat va mot sb giai phap thich tng véi bién dbi khi
hau tai tinh Binh Phudc

Giap Vin Vinh, Nguyén Nam Pirc, Nguyén Hong
Hai: Giai phap méi vé ban d6 dé hién thi thong tin
khi tugng thiy van

Hoang Trang Thu, Pham Thi Thao Nhi, Nguyén
Vian Thinh, Pao Nguyén Khoi: Danh gia hién trang
sir dung nudc va nang luong cho san xuat lua xa Tan
An, huyén Vinh Cuu, tinh Déng Nai



A TAP CHI ‘
KHI TUQNG THUY VAN

Bai bao khoa hoc
M6 phong su phu thugc xam nhiap man va cac yéu to thuy van bang
MIKE 3 — Truong hop cira song V&, Quang Ngai
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Tém tit: Trong nhiéu nam qua, van d& xdm nhap man dugc quan tdm bo1 anh hudng tiéu cyc
ctia né t6i phat trién kinh té—xa hoi, dic biét tai vung Pong Bang Séng Ctru Long. Nhiéu
chuong trinh, dé tai nghién ctiru cho khu vuc nay, trong d6 da sb cac nghién ctru duoc thuc
hién Gmg dyng m6 hinh MIKE 11 dé tinh toan mo phong. Cac két qua nhan dugc tap trung
lam 16 pham vi min duoc truyén vao, chua quan tam nhleu to1 co ché truyen man (theo be
mat hay day). Su phu thudc pham vi truyen min vao cac yéu to dong chay, ché do trleu chua
dugc quan tdm dung mirc. Bén canh do, s6 lugng nghién ctru vé xdm nhap min tai mién Trung
kha khiém tén din t6i nhiéu van dé khoa hoc, thyc tién tuy dugc dit ra nhung chua tim ra cau
tra 101. Nghién ctru nay, mé hinh MIKE 3 dugc st dung huong toi lam 16 co ché min duoc tir
bién vao song, cting nhu su phu thuc pham vi truyén man vao cic yéu tb dong chay (song),
ché d¢ triéu (bién) — chon song V¢, Quang Ngai lam khu vuce nghién ctru. Két qua md phong
dugc klem dinh dya trén chudi s6 liéu thuc do lién tuc trong 48 tiéng, da cho két qua mirc t6t
va rét tt tai mat cat MCO voi R? dat 0,825, Nash dat 0,798, PBIAS dat 6,919, RSR dat 0,524.
M hinh MIKE 3 sau budc kiém dinh, duoc ap dung mo phong sy phu thuoc muc d, pham
vi man phu thudc vao ché do thuy tridu, luu lvong dong chay. M hinh 3 chiéu cho phép lam
sang to su khac biét vé truyén man gitta mua kho va mua mua tai song V¢, dac biét 1a co ché
truyén man tai mat cat MCO0, ngay vung cira song.

Twr khoa: Mua—dong chay; SWAT; NAM; MIKE 3; song V¢.

1. Mé& dau

Xam nhédp man 1a hién tugng thuy van ty nhién & cac viung ven bién khi nudc min xam
nhap vao kénh song va hoa troén véi nude ngot. Pay 1a mot trong nhitng qua trinh chinh dan téi
suy giam ca chét lugng nudc mat va nude ngém, lam cho nudc khong dat muc tiéu st dung
cua con nguoi [1]. Xam nhap man lam tang ap luc cho h¢ théng czip nudce sinh hoat ¢ cac vung
dan cu ven bién noi c6 khoang 80% cac thanh phd lon nhét trén thé gidi [2-4]. X&m nhdp man
cling c6 thé 1am thay ddi da dang sinh hoc va cac quan xd thuy sinh do mat moi trudng song
thich hop cho ching [5-7]. Xam nhdp mén tac dong sau sdc dén nguon nude ngot, sinh ké cua
dan cu va sy phat trién xung quanh [8]. Hon nira, nuéc man co thé tao diéu kién thuan loi cho
qua trinh sut lin cia céac tram tich min, kich thich tich cuc sy hinh thanh vanh dai duc gan cac
ctra song noi 6 nhiém thi cip xay ra [9]. Chinh vi vdy, xAm nhdp min ludn 1 dbi twong nghién
ctru ctia nhidu tac gia ngoai nudc [1-7], ciing nhu trong nude [11-19]. Du di c6 nhiéu nghién
clru vé xam nhap méan nhung van con nhiing kién thirc co ché xam nhap man cho ddi tuong cu
thé van can dugc lam rd [2].
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Viét Nam hién c6 28 tinh, thanh c6 bién v6i 125 huyén ven bién, trai doc theo bd bién dai
hon 3.260 km, tr Quang Ninh dén Kién Giang, trong d6 co tinh Quang Ngai. Trong nhiéu nim
qua, xam nhap man 1a mot van de moi truong 16n ¢ nhiéu ving cta dit nudc, dic biét 1a ¢ cac
ctra séng vi nd lam xao tron ngudn cung cap nude dan cu, ndng nghiép, cong nghiép va de doa
su 6n dinh cta cac hé sinh thai ctra song [10]. Trong nhiéu nim qua, xAm nhép man ludn 1a d6i
twong nghién ctru cia nhiéu nhom cac tac gia [11-17]. Cac nghién ctru khac déu su dung mé
hinh toan 1D [14-19], 2D [20]. Han ché cua cac nghién ctru nay 1a chua 1am 13 co ché man
truyén tir bién va song theo bé mit hay theo day. Tir d6 nghién ctru nay da ap dung mo hinh
dién toan MIKE 3 dé mé phong dong chay, qua trinh truyén man ¢ khu vuc ctra song khu vire
nghién cuu.

Trong nghién ctru, md hinh 3D duoc ap dung dé mé phong truyén man tir bién vao séng
nham 1am rd lam 15 co ché truyén man tur bién vao song. Nghién ciru ciing hudng t6i [am rd su
phu thudc truyén man vao ché d triéu tir phia bién va luu luong dong chay tir phia song. Céc
module MIKE 3 HD, AD dugc hi¢u chinh, kiém dinh trudc khi duge sir dung dé mo phong
truyen man. Céc ti€u chi danh gia NSE, PBIAS va RSR dugc st dung dé 1am rd dd chinh xéc
két qua mo phong

2. Phwong phap va so liéu

2.1. Khu vuc nghién ciru

Séng Vé 1a song 16n thir hai nam trong bon hé théng séng 16n nhat thudc tinh Quang Ngii,
c6 dién tich 1263 km?, chiém 24,51% dién tich tw nhién cta tinh Quang Ngai [21]. Luu vuc
song V€ bao gdm: toan bo huyén Mo Dtrc; mot phan 16n huyén Ba To, huyén Nghia Hanh; mot
phan nho huyén birc Ph6 va huyén Tu Nghia ciia tinh Quang Ngai. Ranh gi6i luu vuc séng Vé
gdm: Phia Bic giap luu vuc séng Tra Khic tinh Quang Ngii; Phia Nam giap luu vuc song Tra
Cau tinh Quang Ngi; Phia Ty giap luu vuc song Tra Khic, Sé San; Phia Dong giap voi bién
Dong.

Xam nhap man tai ving ha du séng Vé, Quang Ngii 14 ddi tugng ctia mot sd nghién ctru
gan day [19-21]. Nghién ctru [19] tap trung vao xam nhap méan song Tra Khuc—song V¢, Trong
nghién ctru nay s dung mé hinh thuy dong luc hoc 1D két hop v6i mé hinh truyén tai khuéch
tan dé danh gia tinh hinh xAm nhap min & ha luu séng Tra Khuc-song Vé thudc tinh Quang
Ngai, du bdo xdm nhép man do anh hudng cua bién d6i khi hau va nudce bién dang. M6 hinh
duoc xay dung dua trén co s dir liéu ndm 2002 va 2013, dua ra ddnh gia mirc o xam nhap
man cling nhu dy bao du bao xam nhap man cho cac nam 2020 va 2030. Tuy nhién, nghién
ctru nay chi tip trung vao séng Tra Khuc, khong dé cap toi song Vé.

Trong nghién ctru [21], nhom tac gia bai bao nay da su dung SWAT/NAM/MIKE xay
dung bo thong sb thity vin va thay luc phuc vu cho tinh toan dong chay — truong hop song Ve,
Quang Ngai. ba x4c dinh dugc bd thong $6 thiy van cho khu vuc ha luu luu vuc song Vé,
gdm: Umax 12 luong nuéce tdi da trong bé chira mat (mm); Lmax 12 luong am 16n nhat trong bé
chira tang ré& cay (mm); CQOF la hé sb dong chay mit, khong thir nguyén, phan anh diéu kién
thAm; TOF la ngudng dudi cua dong chay tran; TIF la ngudng dudi cua dong chay sat mat; TG
la gid tri ngudng tang ré& cay; CKIF 12 hé sb thoi gian dong chay sat mét; CK12 la hang s thoi
gian chay truyén ctia dong chay mit; CKBF 12 hing sb thoi gian chay truyén cua dong chay
ngam. Trong nghién ctru dgc 1ap khac [21] da nhén dugc bd thong s6 thuy van cho luu vuc
Song Tra Khlic—Song V&, két qua so sanh giita 2 bo thong s trong [21] cho sai s6 khong dang
ké. Nghién ctru [20] str dung MIKE 21 dénh gid pham vi va mirc d truyén man ving cira song
Veé.
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Hinh 1. Vi tri, gigi han khu vyc nghién ctu véi luée D1 (nho), D2 (16n), 2 tram do thity van, 2 tram
do khi tugng dugc st dung.

2.2. M6 hinh MIKE 3

B6 phan mém MIKE 1a san phim cta Vién thuy luc Pan Mach (DHI Water &
Enwronment) v6i cac module nhu MIKE 11, MIKE 21, MIKE3 HD, AD, ST, MT, SW... dugc
st dung dé mo phong cac qua trinh thuy dong luc hoc hai chleu ba chiéu, su van chuyén va
khuéch tan ciia cac chat hoa tan va lo limg, bun cat; sy lan truyén cta séng blen tinh toan sa
bdi & ving ctra song va ven bién. Nghién ctru ing dung MIKE mé phong truyén min duoc
thuc hién trong nhiéu nghién ciru trong nudc [12-17, 22]; ciing nhu tai nudc ngoai [23-25].
Phén duéi ddy trinh bay nhirmg module chinh, gdm MIKE 3 HD, AD dugc sir dung trong nghién
ctru nay, tham khao tir [26-28].

2.2.1 MIKE 3 HD

Module MIKE 3 HD dugc xdy dung trén hé phuong trinh Navier—Stokes trung binh
Reynolds cho chat long khong nén duogc 2 hodc 3 chiéu két hop véi gia thiét Boussinesq va gia
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thiét ap suit thuy tinh, gém: phuong trinh lién tuc, dong luong, dugc khep kin boi so dd khép
kin rdi. Vi truong hop ba chiéu thi str dung xap xi chuyén d6i hé toa d6 sigma.
Phuong trinh lién tuc:

ou 8v ow _s 1)
X 6y o
Phuong trinh dong lugng theo phuong x va y tuong ung:
2
8_u+8u +8vu+awu fv— gan—i%—i 7a—p+Fu+£(vta—uj+usS 2)
ot ox oy oz OX p, OX  p,°% OX 0z
2
8V v auv+aWV=fu—ga77_i%_i 778—'0+Fv+i(vt@j+v38 (3)
ooy x| @ o POy Py oy
F, = 5(2Aa“j Olop M, Y @)
oX OX 6y oy oX
F, = YNGR A P Y\ ULl (5)
6y oy ax oy OX

Trong cac phuong trinh (1)-(5): t 1a thoi gian; x, y va z 13 toa do Dé cac; 1 1a dao dong
muyc nu6e ; u(x, y, z, t), v(X, y, z, t), WX, y, z, t) la 3 thanh phan vec to dong chay, d 1a do sau;
h=n+d la d6 sau téng cong; u, v va w la thanh phan van tc theo phuwong x, , y va z; f=2Q sin®
1a tham 5O Coriolis; g 1a gia toc trong truong; p la mat do nudc; vt la nhot rbi thang dung; pa la
ap sudt khi quyén; po 1a mat do chuan; S 13 luu lugong do cac nguon diém; (us ,Vs) 1a van toc caa
dong luu luong di vao mién tinh; Fy, Fy 13 cac sb hang tng suét theo phuong ngang; A 1a do
roi nhdt theo phuong ngang. B cong cu MIKE 3 HD cho phép hiéu chinh 2 tham s6 chinh la
d6 r6i nhét (eddy viscosity coefficient, v, m%/s) va chiéu cao do nham (roughness height, ks,
m) [30].

2.2.2. MIKE 3 AD

Module tai—khuéch tan (Advection Dispersion — AD) trong MIKE 3 giai phuong trinh tai—
khuéch tan cho chit bao toan hay hoa tan. Phuong trinh truyén man duoc xdy dung dua trén
dinh luat bao toan khdi luong luu ¥ t6i luong chat di vao—ra trong mot khoi thé tich. Phuong
trinh lan truyén cho man c6 dang [28]:

§+aus+avs+%:£([)h§)+g Dhas 6£D asj £5S ©)
ataxayazax ox) oz\ “oy) oL\ "0

Trong phuong trinh (6) Dv la hé so khuéch tan réi thang du:ng, D 13 hé s6 khuéch tan rdi
theo phuong ngang; S 1a s6 hang nguén; Ss 1a d6 min cta ngudn.

2.3. Dir liéu

2.3.1. Dia hinh

Dit liéu DEM duoc 1ay tir trang web http://gdex.cr.usgs.gov/gdex/ va sit dung phan mém
SWAT phan chia khu vuc nghién ctru thanh cac luu vuc, st dung ArcGIS s6 hoa doan song.
Két qua phan chia luu vuc 14 cac file tiéu luu vuc duge luu dudi dang shapefile [21]. Dir liéu
ban d6 va thudc tinh duoc sir dung trong nghién ctru nay nay gdm: ban do sb hoa d cao (DEM)
luu vuce song VE, ban dd thd nhudng, ban dd su dung dét, ban d6 tham phu thyc vat ung voi
hién trang rimng, ban d6 mang ludi song sudi va ludi tram do khi twong thay van.

Dr li¢u dia hinh chay MIKE 3 trong nghién ctru nay dugc chia ra lam 2 nhom. Nhom thur
nhat lién quan t&i ving ven bién duoc thu thap, xir Iy va chuyén vao phan mém MIKE 3 [29],
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nhom tht hai lién quan toi dat 1ién va cira song gom: s6 liéu thuc do 19 mit cit thuc do duoc
ké thra tir cong trinh [21]. Doan sdng V& dugc Xem Xét trong nghién ctru nay dugc gisi han tur
thuong ngudn séng dén cira Lo dai 21.47 km (Hinh 2).

Hinh 2. Dia hinh viing cira sng va céc vi tri do mat cit song Vé.

2.3.2. Yéu t6 triéu

S6ng Vé chiu anh hudng ctia bién Pong ché do ban nhat tridu v6i 4 thanh phan thuy triéu
chinh: M2, S2, N2, K2 duoc sir dung dé tinh toan mé phong thay luc [30]. B6 ‘thong s6 nay
dong vai tro quan trong trong module MIKE 3 HD va AD. Nghién ctru nay da ké thira két qua
nghién ctru kiém dinh tir d& tai cip nha nude theo s lidu thuc do lién tuc 24/24 cac thong sb
luu lugng, muc nudce tai 3 vi tri MCO, MC3, MC4 cho nam 2018 (Hinh 1).

Bang 1. Bang song didu hoa luu y t6i thuy triéu [30].

STT Tén séng Ky hiéu Chu ky
1 Mat trang chinh M2 20 gio
2 Mat trgi chinh S2 10 gio
3 Mat trang chinh 01 30 gio
4 Mat trang mat troi K1 30 gio

2.3.3. S6 liéu khi tuong

bpé chay mo hinh MIKE 3, s6 lidu vé gi6 cho khu vuc bién: mién D2, mién D1 dugc trich
xudt tir mo hinh WRF — sau khi budc hiéu chinh va kiém dinh. Két qua nay duoc thé hién trén
Hinh 3 cho thoi diém thang 7/2018, Hinh 4 cho thoi diém thang 12/2018. Nghién ctru [21] cho
thay vao thang 7/2018, luu luong trung binh ngay dong chay la be nhat, con thang 12/2018 co
luu lwong trung binh ngay lon nhit. Module MIKE 3 chay cho ving bién yéu cau sb liéu gi6
theo gio gobm van tdc va huéng gio. Trong nghién ctru nay, da su dung m6 hinh WRF dé trich
xuét theo gid, diéu ma cac tram quan tric hién c6 khong thé dam tmg dugc. Da thuc hién kiém
dinh mé hinh cho ca 2 truong hop, luu y va khong luu  toi gio, va két qua gio 1a yéu td quan
trong trong nghién clru nay.
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thang 7/2018, khu vuc bién; (b) Biéu db gio—van tdc, tan sudt thang 7/2018, khu vuc bién; (c) Hoa gid
cho thang 7/2018, khu vuc séng; (d) Biéu dd gié—van tdc, tn suat thang 7/2018, khu vuc song.
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Hinh 4. Dit liéu khi tuwong trong khu vue dugce sit dung trong tinh toan md phong: (a) Hoa gié cho
thang 12/2018, khu vuc bién; (b) Biéu dd gié—van tdc, tin suat thang 12/2018, khu vuc bién; (c) Hoa
gi6 cho thang 12/2018, khu vuc song; (d) Biéu d6 gio—van tdc, tan sut thang 12/2018, khu vuc song.
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2.3.4. S6 liéu man

Dé c6 sb liéu cho bai béo ndy, da thyuc hién do dac thuc dia véi cac thiét bi: may do luu
lwong nude tu dong ADCP (M§¥); may thuy chuin NA2 Leica, LEICA (TC805), may do siu
héi am HONDEX PS-7 (Nhat); may do d6 mén; mia dia hinh; may GPS cam tay; la ban. Cac
yéu tb thuy van dugc ghi nhéan tr Oh ngay 7-10 dén 23h ngay 8-10-2018 va do mit cat ngang
va dan noi d¢ cao tir ngay 9-10 dén 10-10-2018. Pong thoi vai viee do myc nude, yéu to do
min ciing duoc 14y mau va do theo ché d6 24/24 tir Oh ngay 7-10 dén 23h ngay 8-10-2018 tai
ca 3 mit cit: mat cit 0, mat cat 3 va mat cat 4 [20]. Po luu lugng nudc bang may do tu dong
ADCP (M¥) dugc thuc hién tai 3 mat cét theo ché d6 24/24 tir Oh ngay 7-10 dén 23h ngay 8-
10-2018 (ddng thoi voi do muc nude va do man). Trén Hinh 1 thé hién mién tinh toan gdm
lude D1 gém phan bién va phan song V&, bién min phia bién duogc ldy bang hang s 32,5%0
[32-33], bién man AD trén thuong ngudn lay bang hang sb 0,05%0 .

2.4. Chi tiéu danh gia
Chi s6 dénh gia mirc do twong quan giita két qua tinh toan va két qua do dac, duoc xac
dinh theo cac cong thirc sau:

i(Qisim _Qiobs )2 i(Qiobs -QSIm)xloo (7)
NSE = = 'PBIAS = =2

3 (o o) > (@)

i= i=1

N Qiobs _Qisim 2
RSR = RMSE _ \ i=1( ) (8)
STDEV,,, \/ n (ngs —5)2

Tiéu chuan danh gia (7) — (8) theo timg chi s6 trén duoc thé hién trong [21, 31].

3. Két qua va thao ludn

Trong khuon kho nghién ctru nay, mo phong thuy luc va truyen man cho mot nam 2018
duoc thyc hién nham ra mdi lién h¢ gitra pham vi truyén man véi yéu t6 tridu phia bién va luu
lwong nude phia thuong ngudn. Két qua nay duoc thuc hién trong nhimg nim gan day va ké
thira tir cac két qua trudce, dac biét 1a dua trén b thong sb thuy van duoc thiét lap [21] cho khu
vuc nghién ctru. M6 hinh NAM dugc ung dung tao ra bién luu lugng cho song Vé cho di mot
nam 2018. Tir chudi s lidu ndy di tim duoc thang véi luu lwong dong chay trung binh nho
nhat, 16n nhat. D3 chon ra 2 thang 1a 7, 12 dé phan tich twong quan gitta pham vi, mirc d6
truyén mén véi luu lugng va ché do triéu. MIKE 3 HD, AD duoc 4p dung chay thuy lyc va
man trong pham vi nghién ctru. Ttr két qua nay da thuc hién bién ludn méi quan hé giita pham
vi truyén man voi ché do tridu, luu lugng dong chay. Ly do chon thang 7 mang tinh dai dién
cho mua khé va thang 12 dai dién cho muia mua. Trong muc ndy, trude tién 1a trinh bay két qua
hiéu chinh kiém dinh cdc mé dun trong MIKE 3 duoc sir dung, sau do trinh bay két qua mo
phong dién bién man tai 2 mat cat MCO, MC3.

3.1. Hiéu chinh va kiém dinh

Viéc thiét 1ap mo6 hinh MIKE 3 la can thiét dé dam bao két qua mo phong theo kich ban.
Nghién ctru nay ké thira mot s6 két qua tir cac nghién ciru trude ciia nhom tac gia [20-21]. Cu
thé nhu sau, bd thong s thuy van, thay luc cho khu vue nghién ctru, dédc biét két qua tur [21]
cho phép str dung NAM tao bién luu lwong trén thuong ngudn nham dap tmg yéu cau MIKE 3
HD. Trong [21] d3 thuc hién budc hiéu chinh, kiém dinh bd thong sb thay luc cho MIKE 21
HD, con trong [20] da dwa vao két qua thuy lyc nay dé danh gia pham vi va mic d6 truyén min
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bang MIKE 21 AD. Trong muc nay, budc hiéu chinh, kiém dinh MIKE 3 HD, kiém dinh MIKE
3 AD dugc thue hién dua trén bo sb liéu thuc do duge trinh bay trong muc 2.3.3.

Két qua kiém dinh va hiéu chinh MIKE 3 HD nhu sau: két qua hiéu chinh tai mat cit MCO
cho R? = 0,754, Nash = 0,609, PBIAS = —2,607, RSR = 0,624; mit cit MC3 cho R? = 0,906,
Nash = 0,861, PBIAS = -2,688, RSR = 0,371; miat cat MC4 cho R? = 0,956, Nash = 0,814,
PBIAS = 6,476, RSR = 3,062. Két qua kiém dinh tai mit cit MCO cho R?= 0,963, Nash =
0,857, PBIAS = —12,275, RSR = 0,378; mit cat MC3 cho R? = 0,946, Nash = 0,823, PBIAS =
—5,351, RSR = 0,401; mit ciat MC4 cho R? = 0,949, Nash = 0,845, PBIAS = 0,431, RSR =
0,388. Budc hiéu chinh, kiém dinh MIKE 3 HD duogc thé hién trén hinh 3. Két qua ctia muc
nay la chon bd thong ) thuy lyc doan song V¢ cho MIKE 3 HD, trong pham vi nghién cuu:
hé sb nhét (eddy viscosity coefficient) bang 0,28 (m?%/s) va hé sb chiéu cao nham (roughness
height coefficient ks, m) 14 0, 1 (m). Két qua hiéu chinh va klem dinh thuy lyc trén dugc danh
gia trong pham vi tu tot t6i1 rat tot cho phep mo phong truyén man bang MIKE 3 AD, chi c6
duy nhét chi tiéu RSR tai mat cit sb 4 1a khong dat.

Két qua kiém dinh MIKE 3 AD duoc thuc hién véi bo sb liéu thuc do mén 48 gio lién tuc
cho 2 ngay 7-8/10/2018 tai 3 mit cit MC0, MC3, MC4 (muc 2.3.3) dugc thé hién trén Hinh 4.
Két qua dic biét phu hop tai mit cat MCO véi 4 chi tiéu R? = 0,825, Nash = 0,798, PBIAS =
6,919, RSR = 0,524. Tai 2 mat cit con lai, MC3 cho R? = 0,728, Nash = 0,704, PBIAS = —
1,125, MC4 cho R? =0, 752, Nash = 0,705, PBIAS = -0,265. Riéng chi tiéu RSR tai 2 mét cit
MC3, MC 4 cho két qua gin voi mue dat (twong tng 0,781, 0,711 so v6i mirc dat 14 0,7). Két
qua nay cho phép khing dinh MIKE 3 AD c6 thé ap dung dé mé phong buc tranh truyén min
cho nghién ctru nay.

(e) ()

Hinh 5. Biéu dd muc nudce lac hiéu chinh, kiém dinh MIKE 3 HD tai 3 vi tri mit c&t MCO, MC3, MC4
MIKE 3: (a), (c), (¢) Hiéu chinh; (b), (d), (f) Kiém dinh.
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MCO MC2

0.032 + —+—Sim salinity
0.031 ¢ —8—Olbs salinity

Hinh 6. So sanh d9 man gitra gia tri do va chay mé hinh MIKE 3 tai cac mat cit: (a) MCO, (b) MC3;
(c) MC4.

3.2. Su phu thuoc truyén man vao luu lwong

Luu luong dong chay vao mua kho rat nho, thang duoc chon 7/2018 c6 bién d6 dao dong
trong khoang tir 0-13,13 m®/s. Pay la thang c6 luu lwong trung binh nho nhit ciia nim 2018.
D3 thuc hién so sanh két qua mé phong min thdi diém Qmax VA Qmin ctia thang 7.

Thoi diém Qmin ¢6 luu lwong nho nhét trong thang 7/2018 1a 2,175 m%/s roi vao ngay 20/7.
Két qua tinh toan cho thiy d6 man trong thang 7 Gng véi Qmin dao dong trong khoang 30,5—
32,5%0 & MCO va 8,5-30%0 & MC3. Trong khoang thoi gian tir ngay 8—12/07/2018 d6 min
¢6 xu huéng giam dan, tuy khong déng ké, trong khoang 30%0 & MCO va 20%0 & MC3, do
luu lugng téng, tuy khong 16n. Co thé luu ¥ t6i bat thuong trong cic ngay 3-4/7/2018, du Qmin
c6 giam nhung néng do tai MC3 c6 tang c6 thé giai thich do tac dong phu cua yéu t6 triéu.

Thoi diém Qmax ¢ luu lwong 16n nhét trong thang 7/2018 1a 13,1338 m®/s. Két qua mo
phong cho d6 man nam trong khoang 30-32%00 &@ MCO va 5-29%00 & MC3, phd ¢6 thap hon so
v6i thoi diém Qmin. Vao khoang cac ngay tir 7 dén 13/07/2018 véi luu luong cao hon so véi
lwu Iugng trung binh, d6 min c¢6 xu hudng giam nhe nhung khong dang ké do Iuu luong ting
nhe, 6n dinh & khoang 32%0 & MCO va 17%y0 & MC3. C6 thé luu ¥ téi bat thudng trong céc
ngay 3-4/7/2018, di Qmax c6 giam nhung ndng do tai MCO, MC3 ¢6 ting 1a do tac dong phu
ctia yéu t6 triéu.

MOoi twong quan gitra luu lwgng nho nhét va d6 man thang 7 Mbi twong quan giita luu lugng 16n nhit va 6 mén thang 7
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25 10
%n 25
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Mbi twong quan gilta luu lugng va do mén thang 12 thoi Mbi twong quan gifra luu luong va d6 man thang 12 thoi
diém luu lugng nho nhat diém luu lugng 16n nhat
35 250 35 700
30 30 600
200 )

25 o 25 |- 500
= g =Y
E 20 150 2 ||z 20 400 &
< 5} g B =
2 E o 15 “| 300

15 003 | [& 3

10 10 200

50 1
5 00
0 0 0 = 0
S R P P P QD DL
S S @ LSOO S @ SO $ %QQ %BQ qf ,C,Q % © ,\;30 %\Q %u“ %QQ %BQ %QQ O %QQ ,\;30 %B‘-Q
AiarS \'\« ’ & la% q} ' »g; SR T S SRS
SIS I ﬂ/@ SN \;» \V\'\, b@ 5 \’» 5 \Q \«e“’ \’» ’»'\, o N q"o\’» S
,.»\’\/ \&", \‘G\’\/ '\}%\ Q\'\/ \\q} b@/ b\' %\’\/ ’\' ,\/\’\/ 0 \'\/ ,{/b\ ")Q\'\/ NN r\} r\} r\\ q/\\ q} r\> \q/\ ) r\, \"\, r\\ 0’\' Q}
\’ RGN '\> \W \'1> '\/\ '1> ’\/\ v '1> v {\> (C) (d)
MCO MC3 Qmin || e MCO MC3 Qmax

Hinh 7. Tuong quan luu lugng va d6 man, mua kho (a, b) thang 7/2018 mua mua (c, d) thang 12/2018.

Thoi diém Qmin ¢6 luu lwong nho nhét trong thang 12 1a 31,815 m%s. Do mian trong thang
12 thoi diém luu lwong nhoé nhit giao dong trong khoang 3—-32%00 & MCO va 0-17%0 & MC3.
Riéng vao cac ngay 7 dén 12/12/2018 vdi luu luong 1én dén gan 250 m%/s thi d6 man giam rd
rét con 20-25%0 & MCO va 0,02— 10/00 & MC3. C6 thé luu ¥ t6i bat thuong trong cac ngay 4-
5/12/2018, du Qmin c6 gidm nhung ndng d6 tai MCO, MC3 c6 ting 1a do tac dong phu cua yéu
t6 tridu.

Thoi diém Qmax ¢6 luu lugng 16n nhét trong thang 12 1a 596,002 m%/s. 6 man trong thoi
diém nay nam trong khoang 0,5-31%p0 & MCO va 0-20%0 & MC3. Két qua nay 13 nho hon so
v6i thoi diém Qmin ctia ciing trong thang 12 nhiéu. Vo cac ngay 7 dén 9/12/2018 luu luong 1én
dén gan 600 m®/s thi 46 min & MCO chi con khoang 0,02-0,5%00, MC3 chi con khoang 0,02%oo,
tirc 1a médn truyén vao MCO duoc khoang 500m thi bang 0. C6 thé luu v toi bit thuong trong
cac ngay 4-5/12/2018, du Qmax c6 giam nhung ndng d6 tai MCO, MC3 ¢6 ting 1a do tac dong
phu cua yeu t6 triéu.

C6 thé két luan rang, yéu t6 luu luong tac dong téi xAm nhap min ving cira séng Vé. Su
tang d6 man tai cira song MCO dién ra khi Q c6 xu thé giam va nguoc lai khi Q tang, d6 man
tai MCO ¢6 xu thé giam. Tuong tu nhu vay tai MC3, nhung c6 su khac bi¢t tai mdt so thoi diém
va bién do (Hinh 7).

3.3. Su phu thuoc pham vi truyén man vao ché dé triéu va luu lwong

Trong bién luan, d min dugc chon 1a mirc 1%0 va cot moc MCO dé bién luan. Theo dé
d6 man vuot muc 0,75 la khong phu hop vai cay trong va con ngudi. Két qua mo phong vao
ngay 20/7/2018 cho thay tir 0=3h, khi triéu xudng (Hinh 8a), Iuu luong phia thuong ngudn rat
nho, huéng dong chay van di tir bién vao song, co nghia 1a khong chiu tac dong cua luu luong.
Trong khoang thoi gian nay, d6 man ting dan khi di qua MCO va truyén vao phia song, lic Oh
man, muc 1% truyén t6i vi tri 2,9 km (Hinh 8b), dén 3h min truyén sau vao 3,1 km (Hinh 8
¢). Khoang thoi gian tiép theo, tir 4-8h tridu Ién, hudng dong chay co su doi hu:omg, truyén tir
song ra bién, pham vi truyen mdn giam, t6i 8h rut xuong vi tri 2,85 km (Hinh 8d). Khoang thoi
gian 8-14h, triéu tuy xudng, d6 min van truyén vao dat lién dén 14h da truyen duogc tu 2,85
km 1én 3,05 km (Hinh 8e, 8f). Thoi gian con lai trong ngay tr 14-23 la lc triéu lén, hudng
dong chay tir song ra bién, do man giam dan, man truyén vao 3,05 km lic 14h nhung dén 23h
chi con 2,95 km. Co thé thy rang, muc nudc khoang 14-23h cao hon muc nudce khoang 5—8h
nén man truyen sau hon thoi diém 5-8h, khoang 100 m. Nhu vy, vao ngay 20/07, min truyen
vao phia dat lién, dao dong trong khoang 2,9-3,1 km tinh tir ctra séng. Thoi diém man truyen
sau nhat vao lic 3h sang, dat moc 3,1 km, day 1a thoi diém tridu bat dau dang 1én 1an dau tién
trong ngay.
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Vao mua kho, huéng dong chay chu yeu chiu tac dong boi che db triéu, it chju anh huong
cta luu lugng, mén chi bi anh hudng chu yéu béi che d6 thuy triéu.

Lini lugmg v& murc nirdc ngiy 20/07/2018

.............

@

(b) (d)

LTI

Hinh 8. Sy phy thudc gitra hudéng dong chay, mtc d9, pham vi truyén min véi ché @6 tridu, luu lugng
dong chay vao mua kho (a) biéu d6 luu lvgng-muc nude; (b) Pham vi truyén man luc Oh dat 2,9 km;
(c) Pham vi truyén man lic 3h dat 3,1 km; (d) Pham vi, mirc do truyén man luc 4h, thoi diém dong
chay c6 su chuyén hudng tir song ra bién, pham vi dat mdc 3,08 km; (e) Pham vi truyén man Iic 5h,
thoi diém dong chay theo hudng tir song ra bién, dat dat 3,05 km; (f) Pham vi truyén man lac 15h, thoi
diém dong chay bét dau chuyén hudng, dat 3,05 km; (g) Pham vi ltic 16h, thoi diém dong chay huéng
tir bién vao song, dat 3,07 km.

Trong truong hop muia mua, trén Hinh 9a, cho thiy tir 0-15h, muc nude 1én dan, hay noi
cach khac triéu dang 1én, tuy nhién do luu luong dong chay 16n (300-596 m®/s), két qua chay
HD cho thay dong chay theo hudng tir song ra bién. Tir 0-15h, két qua chay AD cho thdy man
chua truyén vao MCO, tai ddy chi giit mic 0,01-0,1%0. Trong khoang 0-9h, min ting, giam
phtrc tap trong 0,007-0,04%00, d6 chénh léch nhau nam khoang 0,01 %qo. Pén 10-12h, min ¢6
xu huéng ting manh tai man cit MCO, dén 12h tiang 1én murc 0,2691%00. Tir 12—15h, min giam
dan dén 15h man tai MCO chi con 0,1%0. Tir 16-23h mén bat dau xam nhéap vé phia MCO, tuy
huéng dong chay van giit tir song ra bién: tir 16—19h min tai MCO ting nhanh do luu luong
dang giam dang ké, tir 300 m%/s giam con 254 m¥%s, ti 19h d6 man tai MCO dat cuc dai 1a
10%00 va truyén séu khoang 200 m (muc 1%00). Tir 20-23h, man giam dan, dén 23h, min tai
mit cat MCO giam con 3,22%0 va chi con truyén su 90m thi bang 1%0. C6 thé thdy mua mura,
min dong thoi chiu tic dong cua ché do tridu va luu luong thuong ngudn (Hinh 9b-9d).

D06 mén tai MCO giao dong tir 0,01 10%00, 6 min cao nhét trong ngay 09/12/2018 14 vao
19h v&i 10%00 va thip nhét 1a 0,0loloo lGc 7h. Po min & MCO tir 0—15h ludn giit nho hon 1 %0
va luu luong ddu ngudn ludn 16n hon 300 m¥/s. Pén 16-23h, d6 min & MCO ting manh, luén
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16n hon loloo va luu luong dau ngudn luc nay giam nho hon 300 m®/s. O truong hop nay, ta
nhan thay rat rd moi tu’orng quan gitra luu lu’orng, che do trleu va pham vi truyen man (Hlnh 9)
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Hinh 9. Su phu thudc gitra huéng dong chay, mirc d9, pham vi tmyén man véi ché do triéu, luu luwong
dong chay vao mua mua: (a) ché d6 tridu va luu lugng ngay 9/12/2018; (b) Pham vi, muc do truyén
man lac Oh. (mén van chua truyén vao MCO (mirc 10/00) d6 min 16n nhét thoi diém nay 1a 0,03750/00);
(c) Pham vi truyén man lac 15h, man van chua truyén téi MCO (mirc 10/00) nhung d6 min ting 1én
0,1650/00;(d) Pham vi truyén man lic 19h, man truyén vao 200m tinh tir MCO (mirc 10/00); (¢) Pham
vi truyén man lic 23h, mdn truyén vao 90 m tinh tir MCO (mic 10/00); (f) Biéu dd dién bién d6 min
tai MCO ngay 09/12/2018, truc tung 0/00.

3.4. Su bien doi bién do man tai ciea song—bién

Trong truong hop mua kho trén Hinh 10a, 10b, d6 man tai mat cit MCO giao dong trong
khoang (31-32,4%0), néng do giam (rét nho) chu yéu do man dugc triéu day vao phia sau, vai
tro cua luu lugng (thoi dlem nay) la rat bé. Do vay, co thé khang dinh vao mua khd, bién do
min tai MCO thay d6i rat bé va duoc ddy vao sdu dit lién do yéu td tridu. Vao mua mua trén
Hinh 10 c, 10d, bién d6 man tai MCO thay d6i 16n hon nhiéu (1-11%00). C6 thé thiy r& man tai
MCO tang trung voi thoi dlem triéu xudng va luu lugng ting. T6i khi luu lwong phia thuong
nguon giam dan cung vOi tridu dang, c6 mot khoang thoi gian dai, do mat tai MCO gan nhu
bién mat, sau do khi triéu d6 man tang dan do luu luong phia thugng nguon kha 16n. Do vay,
c6 thé két luan, vao mia mwa d6 man tai MCO chiu anh huéng phan 16n boi luu lugng, tuy
nhién yéu t6 tridu co vai tro diéu tiét nhat dinh.
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Liuu heomg va 6 min tai Mc0 ngay 20/07/2018 Do mian va mre nude ngay 20/07/2018
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Hinh 10. Sy phu thugc gitta 6 man tai 2 vi tri do MCO vao ché do tridu va luu lugng cho mua khd (a,
b) va mua mua (c, d).

4. Két ludn

Céc két qua dat dugc trong nghién ciru nay gom:

Thi nhét, d3 thuc hién hiéu chinh, kiém dinh mé hinh MIKE 3 HD. Két qua 1a lwa chon
duogc bo thong s thiy lyc: hé sé nhét bang 0,28 (m?/s) va hé sb chiéu cao nham 1 0.1 (m).
D3 thuc hién kiém dinh két qua mo phong min MIKE 3 AD tai cac mat cit MCO, MC3, MC4
v6i két qua dat yéu cau. Két qua muc nay thé hién trong 3.1.

Thit hai, dd tim ra méi tuong quan gitra d6 man tai cac vi tri MCO gan bién, MC3, cach d6
490 m vdi luu lugng thuong ngudn cho mua mua va mua khé. Sy tang d6 man tai vi tri MCO,
clra song MCO dién ra khi Q c6 xu thé giam va nguoc lai khi Q ting, d6 man tai MCO c6 xu
thé giam. Tuong tu nhu vdy tai MC3, nhung c6 su khac biét tai mot s6 thoi diém va bién do
16n hon tai MCO. Két qua nay duoc trlnh bay trong muc 3.2.

Tht ba, 1am rd su phu thude gitra pham vi truyén man vao ché do triéu va luu luong cho 2
muia mua va kho, d chi ra thoi diém man truyén vao sdu nhat. Cé thé thdy vao mua khd, xam
nhap man chiu chi phéi 16n hon boi ché do triéu, it chiu anh hudng cua luu luong. Vao mua
mua, min truyén vao  khong sau nhu mua kho, chi di duge quang duong bang 6% so voi mua
kho. Piéu nay cho thdy vao mua kho, pham vi truyén min duoc quyét dinh boi luu luong thip
va chi phdi boi ché d6 tridu. Két qua nay dugc trinh bay trong muc 3.3.

Tht tu, da chi ra tuong quan gitra o man véi luu luong va ché dd tridu. Cu thé, vao mua
kho, bién d§ mén tai MCO thay ddi rat bé va duge déy vao sau dat lién do yéu td tridu, vao mua
mua d0 man tai MCO nhd, chiu anh hudng phﬁn 16m boi luu lugng, tuy nhién yéu td triéu co
vai tro diéu tiét nhat dinh. Mt cit MC3 ciing c6 birc tranh tuong t, tuy c6 khac véi MCO &
thoi diém va bién do. Két qua nay duoc trinh bay trong muc 3.4.
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Nghién ctru nay ciing khong tranh khoi han ché, do sé liéu thuc do gi6i han boi chudi sb
liéu do 48 tiéng cho 2 ngay 7-8/10/2018 nén can tiép tuc thuc hién kiém dinh cac mé hinh thity
luc va truyén min duoc sir dung. Huéng nghién ctru tiép theo ctia nghién ctru 13 mo phong
truyén min cho kich ban bién doi khi hu, tim ra su phu thudc gitta pham vi truyén man voi
cac yéu t6 thity van va dong chay.

Dong gop cia tac gia: Xay dung y tuong nghién ctru; Vach ra so d,é viét ban nhép, chinh stra
ban thao: B.T.L.; Xt 1y s0 li€u, tham gia chay mo6 hinh MIKE 3, viét ban thao: L.T.M.D.

Loi cam on: Nghién ctru ndy dugc thuc hién nho gép y kién tir mot s6 nha khoa hoc tir Vién
Khoa hoc va Thuy lgi mién Nam. B0 s6 li¢u do dugc st dung trong nghién ctru dugc nhom tac
gia tu bo kinh phi di do trong thoi gian lam luan an.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tap thé tac
gia, chua dugce cong bo & dau, khong duoc sao chép tir nhiing nghién ctru trude day; khong co
su tranh chap loi ich trong nhom tac gia.
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Modelling the dependence between salinity intrusion and
hydrological factors using MIKE 3: a case study of Ve river, Quang
Ngai

Bui Ta Long®", Le Thi My Diep?
1 Ho Chi Minh City University of Technology; longbt62@hcmut.edu.vn
2 Southern Institute of Water Resources Research; diepmoitruongmdgquangngai@gmail.com

Abstract: Salt intrusion has received particular attention over the years due to its negative
impact on socio—economic development, especially in the Mekong Delta. There have been
many programs, research topics in this area, in which most of the research was carried out
using the MIKE 11 model to calculate the intrusion salt level. The results obtained were
focused on clarifying the range of salinity in relation to the distance from the estuary, with
little attention paid to the mechanism of salinity transfer (by the surface or bottom). The
dependence of the range of salinity transfer on hydrological and tidal regime has not received
due attention. In addition, the number of studies on salt intrusion in the central provinces is
much limited, which leads to many scientific and practical problems that have not yet been
discovered. In this study, the MIKE 3 model is used to elucidate the salinity mechanism
transfer from sea to river, as well as the salinity range dependence on flow factors (river), tidal
regime (sea) — choosing Ve river, Quang Ngai as an example. The simulation results were
verificated on the series of real data measured continuously for 48 hours, which gave good
and very good results in the cross section of MCO, where R? reached 0,825, Nash reached
0,798, PBIAS reached 6,919, RSR reached 0,524. The MIKE 3 model after the validation
phase is used to simulate the dependence of the salinity level and range depending on tidal
conditions and currents. The results show that the salt penetration rate is highly dependent on
both the tidal regime and the current. The 3D model makes it possible to clarify the difference
in salinity transfer between the dry season and the rainy season in the Ve estuary, especially
the salinity transfer mechanism at the estuary.

Keywords: Rainfall-Runnoff; SWAT; NAM; MIKE; Ve River.
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Bai bao khoa hoc
Nghlen ctiru phan Vung chat lwong nudce mit theo dién bién phat
trién cac vung kinh té ciia tinh Bac Liéu
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Ban Bién tdp nhan bai: 05/03/2021; Ngay phan bién xong: 11/4/2021; Ngay dang bai:
25/5/2021

Téom tat: Bai bao trinh bay nghién ctru phan ving chét lugng nude mat theo din bién phat
trién cac vung kinh té cta tinh Bac Liéu. Phat trién kinh té hidu qua ma nguon nudce la tu ligu
san xuét thlet yeu chét luong nudce quyét dinh su thanh cong hay thit bai, can phan tich tong
hop cac yéu to dic trung vé nguon nudc tai cac vung 1a sy to hop nhitng yéu té c6 tinh phan
bb khong gian, ché d6 ngap, chat luong nudc cho quy hoach nong lam ngu nghiép, du
lich.. Nghién ctru sir dung cac phuong phap, diéu tra khao sat, iy méu, phén tich cac chi
tiéu hoa ly (TSS, BODs, COD, N-NHa4, N-NO2, P-PO4, Coliform...), tinh toan chi s6 WQI;
So sanh voi QCVN 08-MT: 2015/BTNMT. Két qua di phan ving chat lugng nudéc: (i)
Vung phat trién kinh té& hiéu qua ving sinh thai phia Bic Qudc Lo 1A, ¢ dién tich tu nhién
157.224 ha va duogc chia thanh 02 Tiéu vung; (a) Tiéu vung gilt ngot on dinh (sinh thai
ngot), co dién tich ty nhién 75.720 ha; (b) Tiéu ving chuyen d01 san xuét sinh thai man lo
dan xen, trong d6 35.609 ha, dat tom-Ilta 23.134 ha, dat san xuat néng nghiép 12.274 ha; (ii)
Vung phat trién cac nganh vén tai va du lich bién, mé rong hop tac qubc té va bao vé an
ninh, quoc phong.

Tir khéa: Bac liéu; Nudc mat; Phan ving kinh té; Sinh thai man lg; Tiéu ving sinh thai.

1. Mé diu

Bac Liéu c6 hai nguon nuéc mat chinh, nguon nuéc man, 1o va ngudn nude ngot, moi
loai c6 nhimng dic diém riéng vé ngudn cung cap va tiém nang khai thac sir dyng. Tai nguyén
nudc man, lg phan 16n dia ban tinh Bac Liéu chiu anh huong truc tiép cua triéu bién Dbong va
bién Tay, c6 hé thong kénh rach chang chit, an théng v6i nhau nén ngudn nudc man rat doi
dao, c6 khuynh hudng 14n at ngudn nude ngot, tuy nhién do bién Pong va bién Tay vira 1a
ngudn cip nudc man, vira 13 noi nhan nudc tiéu thoat cho khu vuc PBSCL [1—4] Ngudn
nudc mén trén dia ban tinh Bac Li€u hién dang dugc khai thac st dung chu yéu cho nudi
trong thiy san nuoc man/lg, lam mudi va bao vé cac khu rung ngap man [5-6]. Tai nguyen
nudc ngot, ngudn nude chi yéu 1a nude mua tai chd, mot phan dugc bd sung tir ngudn nude
song Hau. Hién nay, lugng nu¢c mua du dap ung yéu cau san xuat cua tinh trong mua mua.
Riéng mua kho, nguén nude bd sung tir song Hau cho san xuét van con han ché, do tinh nam
& cudi ngudn va chi c6 mot tryuc cung cap nudc ngot duy 1 nhét 1a kénh Quan Lo—Phung Hiép.
Nguon nudce ngot phuc vu san xuit nong nghiép, nudi trong thuy san trong mua kho gip rat
nhiéu kho khan, dic biét 1a trong cac ndm han han, man xam nhap sau. Dudi tac dong cua sy
gia ting dan s va ting trudong kinh té, ngudn nude nodi chung, dic biét 1a ngudn nude mat
dang ngay cang bi lam dung. Qua trinh d6 thi hoa, hoat dong nong nghiép, cong nghiép gay
ap luc nang né 1én khéi lwong va chit lvong ngudn nude [7]. Hién nay, c6 rit nhiéu phuong
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phép danh gla chat luong nude (CLN) trén thé giéi tuy thudc vao tinh hinh cu thé mdi Quic
gia trén thé gigi. Mot s6 phuong phap danh gia CLN mit da ap dung trén thé giéi thong qua
mot sd nghién ctru da duge thyc hién. Nam 1983, nghién ctru [8] su dung cac chi so chat
luong nuéc dé phén loai va phan vung song Ganga. Nam 1987, [1] da thuc hién nghién ctu
4p dung chi sd chdt lwong nudc cho viéc phdn loai va phan ving kénh Al- jaysh,
Baghdad—Iraq. Nam 1990, nghién ctru chét lugng nude mit luu vuc thuong luu séng Illinois
¢ Illinois, Indiana va Wisconsin, Hoa ky Bd Noi Vu Hoa Ky va S¢ Khao Sat Bia Ly Hoa Ky
[2]. Nam 2004, [9] nghién ctru quy hoach chit lwong nudce song, mot nghién ciru vé hé thong
song Karoon va Dez. Nam 2011, cong trinh nghién ctru [6] chat lugng nuéc mit song Ting
Hoa, Cap Nhi Tén, tinh Hic Long Giang, Trung Qudc. Nam 2015, [10] nghién ctru phan
vung bao ton nudc ndng thon tai luu vue séng Ashihe, Trung Qudc. Dya trén toan dién khu
vue san xuat hoa chat & Trung Quoc chia thanh 3 viung Pong Monsoon Trung Quéc.

Nghién ciru phan vung chat lugng nudc theo WQI va danh gia kha nang sir dung cac
ngudn nudc séng, kénh rach ¢ ving Tp.HCM [11]. Nghién ctru da néu rd dién bién chat
lwong nude cac song rach chinh theo khong gian va thoi gian; thiét 1ap hé thdng WQI phu
hop cho TP. HCM (va ca luu vuc séng Dong Nai-Sai Gon) va tinh WQI cho 35 diém khao sat
vao thang 3 va thang 9/2007. Dua véo diém sé vé WQI chat lugng nudc tai cac diém da dugce
phan thanh 5 loai (I-V) [11-14]. Nghién ctru con phan vung CLN theo tung thong s6 dién
hinh (6 nhiém hitu co, axit hoa, nhiém min, 6 nhiém dinh dudng, vi sinh va phan ving CLN
theo WQI) két qua phan ving dd duogc thé hién trén cac ban d6 s6 hoa. Nghién ctru chi tap
trung vao viéc xdy dung chi s6 chat lugng nude 1am cong cu cho viée danh gia chét luong
nudce nén khong chu trong vao viée dé xut cac bién phap bao vé luu vire song. Nghién ciru
ctia Pai hoc Hué vé tmg dung chi s6 chat luong nude (WQI) va hé thong thong tin dia 1y dé
phan ving chat lugng nude nudi tdm & ddm pha xa Pha Thuan, huyén Phu Vang, tinh Thira
Thién Hué [15-16]. Trung tim Quan tric va Cong nghé Tai nguyén-Moi truong, An Giang
danh gia chat luong nudc mat boi chi sb chat luong nudc (WQI) tai rach Cai Sao, tinh An
Giang, Viét Nam [17], danh gia chit luong nude mit cta cac chi sé chit luong nude (WQI)
tai rach Cai Sao, tinh An Giang da dugc tién hanh dé cung cip mot co s dir liéu cho viée lap
ké hoach va giam sat chét luong nude ¢ khu vuc nay [18]. Ket qua chi s chit luong nudc
(WQI) pham vi 39-29 cho thay 6 nhiém nhe tai hai dia diém gan v&i su gia nhép cta cac kénh
v6i dong song, tang 6 nhidém nghiém trong ciing vi phan con lai ciia kénh.

O Viét Nam, phuong phap danh gia WQI da dugc cac nha khoa hoc nghién ciu va ap
dung cho mdt vai luu vue song. Trong nhirmg nam gan day phuong phap nay dugc nghién ctru
va cai tién dé ap dung cho hé thong lru vuce song, cu thé: Nghién ctru phén ving chat luong
nuée séng Huong theo chi sb chat luong nude (WQI) gop phan bao vé va khai thac nguon
nudc [19]. Nghién ctru da néu r6 thong qua danh gia CLN song Huong dua vao cac thong so
CLN riéng biét ¢ 3 tiéu ving tir 2003 dén 2008 di cho thiy nhirng lo ling vé CLN sdng
Huong bao gom: su 0 nhiém vi khuan, sy 6 nhiém hitu co danh gia qua COD, amoni, cac két
qua danh gia CLN tong quat (hay CLN cho da muc dich sir dung) theo chi s6 CLN (WQI) cho
thidy CLN séng Huong giam dan tir diu ngudn vé cudi ngudn va bién dong phtc tap theo
khong gian, thoi gian, trén co s¢ danh gida CLN qua WQI, da phan vung CLN song Huong
cho cac muc dich str dung theo tirng vung. Tuy nhién, nghién ctru chi tap trung vao viéc danh
gia va phan ving chit lugng nudc nén khong chi trong vao viéc dé xuat giai phap quan ly
chat luong nude trén dia ban nghién ctru [19].

Tai tinh Bac Li€u “Bdao c4o hién trang moi truong tinh Bac Li€u giai doan 2015-2020”
[14]. Hién trang moi truong 5 nam duoc thuc hién nham téng két cac s6 lidu vé quan tric chat
lwong méi truong tir d6 danh gia dién bién méi truong, su tac dong qua lai cta phat trién kinh
té—xa hoi va moi trudng cting nhu tinh hinh hoat dong bao v¢€ mdi truong cua dia phuong.
Bao cdo duara nhiing thay 601 cua mOI truong dé trén co s do dé Xuat cac chinh sach va bi¢n
phép dap tmg nham giai quyét cic van dé moi truong. Mic dau cac van d¢é lién quan dén phat
trién tai nguyén nude trén dia ban tinh Bac Liéu di duoc nhiéu co quan trong va ngodi nudce
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nghién ctru, nhung cac nghién ctru mang tinh don nganh va chu yéu tap trung vao khai thac
nguon nudc ma chua di sau vao quan ly tai nguyén nudc trén co sé bao v¢ mdi truong sinh
thai ddm bao phat trién bén viing.

2. Phuwong phap nghién ctiru

2.1. Khu vuc nghién cuu

Tinh Bac Liéu 13 mot trong nhitng tinh ven bién Pong bang séng Ctru Long, nam & phia
Pong ban dao Ca Mau. Tinh c6 dién tich tu nhién 14 266.900,08 ha va c6 toa do tir 900°0” dén
9038°9” vi d6 Béc va tir 105014°15” dén 105051°54” kinh d6 Pong. Phia Bic va Tay Béc
giap tinh Hau Giang va Kién Giang. Phia Dong va Pong Bic giap tinh Séc Trang. Phia Tay
va Tay Nam giap tinh Ca Mau. Phia Pong va Pong Nam giap bién Pong. Cac don vi hanh
chinh trén dia ban tinh bao gém thanh phé Bac Liéu, thi xa Gia Rai va 05 huyén: Héng Dan,
Phudc Long, Vinh Loi, Pong Hai va Hoa Binh voi téng cong 64 xa, phuong, thi trin [20]
(Hinh 1).
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Hinh 1. Ban dd hanh chinh tinh Bac Liéu.

2.2. Hién trang dién bién moi truwong nwoc mat tinh Bac Liéu

Tai nguyén nude ngot: Ngudn nude chi yéu 1a nude mua tai chd, mot phan duge b sung
tir ngudn nudc séng Hau. Hién nay, lugng nudc mua du dap tng yéu cau san xuat cua tinh
trong mua mua. Riéng mua kho, nguén nude bd sung tir song Hau cho san xuit van con han
ché, do tinh nam & cudi ngudn va chi c6 mot truc cung cap nudc ngot duy nhat 1a kénh Quan
L&—Phung Hiép. Nguon nuée ngot phuc vu san xudt nong nghiép va nudi trong thiy san
trong mua kho con gap rat nhiéu kho khan, dac biét 1a trong cac nam han han, man xam nhap
Sau.
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Tai nguyén man: Phan 16n dia ban tinh Bac Liéu chiu anh hudng truc tiép cua tridu bién
Poéng va bién Tay, Ving Bic QL1A, sau nam 2001 d3 diéu chinh cho phép diéu tiét nude
man tir bién Dong vao dé phuc vu nudi trong thily san, phﬁn con lai duoc bao vé, chdng xam
nhap min dé san xuét nong nghiép. Pay 1a mot yéu cau rat khat khe va hét strc kh6 khian nham
dam bao diéu tiét nude hop 1y cho cac t1eu vung, nguon nudc man trén dia ban tinh Bac Liéu
hién dang dugc khai thac stir dung chu yeu cho nuoi trong thiy san nudc man/lg, lam mudi va
bao vé cac khu rung ngép man [4-5].

2.3. Phwong phdp thu thdp, phdn tich va tong hop tai liéu

+ Thu thép cac tai lidu vé diéu kién ty nhién, KTXH, méi trudng ddc biét 1 cac tai liéu vé
diéu kién thuy van song, rach chinh trén dia ban tinh Bac Liéu;

+ Thu thap, thong ké va cap nhat cac dic trung ngudn nude thai, diac diém ngudn tiép
nhan tir qua trinh diéu tra, tir cac du an, nghién ctru nghién ctru lién quan, tir cac co quan
nghién clru, cac sO, nganh, huyén thi, cac co sé san xuét, kinh doanh, dich vu dang hoat dong
cua tinh Bac Liéu;

+ Tong hop, thong ke, xir Iy céc s6 li¢u, dit liéu vé& khi tuong, thity vén, kinh té x& hoi dya
trén phuong phap théng ké va phan tich [20];

+ Thong ké, xur ly, phan tich s li¢u vé cac nguon thai khac nhau xa vao cac luu vyuc sdng
diéu tra dé tinh toan WQI nham danh gia kha ning tiép nhan nudc thai csta ngudn nude.

2.4. Phirong phdp khdo sat thue dia, do dac thiy van, ldy mdu phan tich

Phuong phzip~ nay dugc thuc hién nham khao sat thuc dia, do dg}c thuy van, léy mau phan
tich nudc thai, mau nudc song phuc vu tinh toan WQI danh gid chat lugng nudc so sanh voi
QCVN 08-MT 2015/BTNMT [21].

2.5. Phdn viing chat lwong mede

2.5.1. Nguyén tic phan ving

Viéc phén vung tuén theo sy déng nhét tuong déi tinh dai dién cao, téng hop tir nhiéu
yéu t6 KTTV, tho nhudng, phat trién kinh té... Nhan té troi, mang tinh quyét dinh, toan ven
lanh thd, khép kin, khong lap lai trong khong gian. Phu hop v6i co c4u san xuat nong nghiép
hién nay cta tinh. Ranh giéi cac ving, tiéu ving chu yéu la cac song, kénh 16n hodc cac tuyen
ngan cach tao sy khac biét gitra cac vung. Ngoai ra, khi xét ranh gi6i cac vung cting chu y dén
ranh giéi hanh chinh dé tao diéu kién thuén loi trong viéc quan Iy dau tu nang cp hé théng
trong tuong lai.

2.5.2. Co s0 phan vung

Co so dé xuét phan ~vung sinh thai h¢ sinh thai moi truong nudce nham phuc vu phat trién
kinh té cho timg vung can dya vao sy phén tich tong hop cac yéu té dic trung v€ ngudn nude
nén cac ving dugc dé xuét sé 1a sy to hop nhitng yéu t6 c6 tinh phan bd khong gian sau day:

- Ché d6 ngap (do sau ngap, thoi gian ngap);

- Chét luong nudce (lg, man, ngot, (WQI), cac chi tiéu hoa 1y);

- Quy hoach timg ving kinh té (nong 14m, ngur nghiép thuy san).

2.5.3. Tiéu chi phan vung

Dua trén sy to hop cac nhom dic trung cho timg d6i twong san xudt, chi co cac yéu tb tao
ra sy phan nhom rd rang cua cac dbi twong méi duoc chon lam cac yéu td co so dé phan vung,
c6 ddi chleu cac yéu cau tdi thiéu cua ting vung san xuét két hop véi tinh kinh té va tap quan
san xudt cua ngudi dan, khac voi nhiéu noi, viée cap nude & Bac Liéu khong chi 14 cung cap
nudc ngot ma con la nude man, nude 1g.
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Do chiu anh hudng tryc tiép cua tridu Bién Dong va Bién Tay va ¢ hé thong kénh rach
chang chit, ngudn nudc man & tinh Bac Liéu doi dao va ludn c6 khuynh hudng l4n 4t ngudn
nude ngot. Hudng xam nhap min tir bién Dong qua cac kénh tryc; trong do tuyén song Ganh
Hao—kénh xang Ganh Hao dong vai tro quyét dinh. Ngoai ra, cac kénh cap I truc tiép thong ra
bién nhu: 30/4, Chua Phat, Cai Cung, Huyén K¢; cac kénh cap II vuot cap... Hudng xam
nhap mén tir Ca Mau qua cac cong Téc Van, Chiac Bing, Ong Huong, Thi Phung va Puong
Xuong va kinh Chéc Bing; trleu bién Tay theo song Cai Ldn tir hudng Kién Giang [5, 18, 20].
Ving ngot (Vung duge cung cip nudc ngot thudng xuyén va khong bi nudc min xam nhap).
Vung nudce lg (ving giap nude, man—ngot dan xen). B mén S = 2-4%., thoi gian nhiém min
< 6 thang. Vung nudc man (giap bién va nudc man xuat hién quanh nim). Do man S > 4%o,
thoi gian nhiém min > 6 thang.

3. Két qua nghién ciu
3.1. Phat trién cdc ving kinh té tinh Bac liéu

3.1.1. Phat trién nong nghiép

~ Giatrisan xuit nong nghiép theo gia hién hanh giai doan 2015-2019 tinh Bac Liéu duoc
thé hién trén hinh 2.

Gia tri san xudt ndng nghiép giai doan 2015 - 2019
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Hinh 2. Gia tri san xuét nong nghiép giai doan 2015 —2019.

Trong co cau san xuat ndng nghiép, trdng trot chiém ty trong cao (> 70% co ciu nganh),
hoat dong dich vu va cac hoat dong khac c6 su gia tang ty trong tu 5,6—-10,95% nam
2015-2016, tuy nhién giam xubng 10,6 nim 2017. Chin nudi c6 su suy giam tir 23,63% nim
2015 xudng con 16,55% nam 2016, nhung dang c6 dau hiéu phuc héi 1én 17,55% trong nim
2018 va tang lén 25,14 trong nam 2019.

San xuat laa: Tinh dén quy I nam 2020, toan tinh d3 xudng giéng 46.632 ha lua vu dong
xuan 2019-2020, udc tinh thu hoach 16.000ha, véi san luong 105.000 tan, dat 11,2% ké
hoach, bang 105% cung ky, ning suat 7-7,5 tan/ha, trong d6 cac giéng laa chat luong cao
chiém 83,23%; cac gidng lta chat luong thap chiém 12,03% dién tich gieo trong lia Dong
Xuan. Cac cay trong khac, rau dau thue pham ciing dugc ngudi dan tich cuc san xuét, do gia
ca dau ra 6n dinh, cho hiéu qua kinh té cao va bén viing trén cung don vi dién tich canh téc.
Trong quy, da xudng gidng 3.600 ha (mau trén rdy 3.200 ha, mau xudng rudng 400 ha), thu
hoach 2.000 ha.
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3.1.2. Phat trién thuy san

Dua theo s6 liéu tir nién giam théng ké cho thay dién tich NTTS niam 2015 13 126.266 ha
giam xudng con 123.741 ha nam 2016, ting 1én 127.883 ha niam 2017 va giam xudng
127.502 ha trong nam 2018, trong d6 dién tich nu6i tham canh 1a 10.727 ha, ban thdm canh la
5.084 ha, quang canh va quang canh cai tién 1 111.745 ha.

Bién dgng dién tich NTTS 2015 -2018
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Hinh 3. Bién dong dién tich NTTS giai doan 2015-2018.

_ Mic du dién tich NTTS c6 suy giam trong nam 2016 nhung téng san lugng thuy san nu6i
trong tang dan qua céac nam, tu 154.979 tan nam 2015 1€n 159.850 tan nam 2016, 170.436 tan
nam 2017 va 178.106 tan nam 2018.

3.1.3. Phat trién du lich

Dién bién cac hoat dong va ap luc cua nganh du lich, sb luong khéch du lich dén tinh Bac
Liéu nam 2019 14 399.705 luot khach, tang hon so nam 2018, trong d6 c6 khoang 17.320 du
khach nudc ngoai tang hon so voi ndm 2018. Téng doanh thu dich vu du lich khoang 4.720 ty
déng va tang 17,4% so voi nam 2018. Dy bao trong giai doan 2020-2025, tinh Bac Liéu thu
hat 02 triéu luot khac du lich, trong d6 khach quéc té c¢6 tir 30.000—35.000 luot; voi hé thong
co s& luu tri khoang 4.000 buéng, 40% khach san dat tiéu chuin tir 2 sao tro 1én, trong d6 co
it nhat 8% khach san dat chuén 3-5 sao; thu thap tur du lich dat 3.000 ty déng, chiém ty trong
3,89% GDP tinh. Pén nam 2020-2030 d6n hon 4 tridu lugt khach du lich, ting gép 2 1an so
véi giai doan 2020-2025; trong d6 khach nuéc ngoai dat gan 200.000 luot; véi hé thong co
sO luu tra khoang 20.000 budng, 50% dat tidu chuan tir 2 sao trd 1én, trong d6 it nhat 12%
khach san dat chuan tir 3 dén 5 sao; thu thap tir du lich dat 12.000 ty dong ting gip 4 1an so
v6i giai doan 2020-2025, chiém ty trong 4,69% GDP tinh.

Bang 1. Tong hop cac chi tidu phat trién ctua nganh du lich giai doan 2015-2019 [20].

STT Chi ticu PVT 2015 2016 2017 2018 2019

| Doanh thu cac co Trigu 965 1.212 1.500 1.807 1.897
so luu tra dong

1 Nha nuée Tri¢u 111 127 157 - -

dong

2 Ngoai nha nuéc Tricu 854 1.085 1.343 1.807 1.897
dong

- Tu nhan Trigu 606 748 793 959 1.007

ddng
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STT Chi tiéu PVT 2015 2016 2017 2018 2019

- Cé thé Tricu 359 464 707 848 890
dong
I 8o luqiilc‘ﬁa"h du Luot 100.375  133.220 166.718  380.645  399.705
1 Khach trong nude Luot 88.282  117.930  150.487  173.520  183.135
2 Khach quéc té Luot 12.093 15.290 16.231 16.250 17.320
g Songaykhachluutrh o 410985 134119 165535  190.875  199.250
phuc vu

3.1.4. Stc ép veé dan s6 va van dé di cu

Trong nhiing ndm gan day, qua trinh cong nghiép hoa hién dai hoa trén dia ban tinh dién
ra kha nhanh, két hop vé&i qua trinh dau tu xay dung va phat trién cac KCN/CCN d thu hut
dan cu lao dong & cac noi khac hodc dan cu ¢ ving nong thon di chuyén dén thé hién ¢ gia
tang dan s6 d6 thi tir 234.679 nguoi nam 2015 1én 241.796 ngudi nam 2019 (chiém 27,3%
dan sd toan tinh), trong d6 thanh phd Bac Liéu tap trung dan cu dong nhét (chiém 17,41%
dan s toan tinh) va c6 mat do dan sb 881 nguoi/km?. Qua trinh di dan gy ra su phan cuc vé
dan sb giita nong thon va do thi. Du bao dén nim 2020, dan sb tinh Bac liéu vao khoang
953.285 nguoi (tang binh quan 1%/nam), den nam 2025 vao khoang 988.069 nguoi (tang
binh quan 0,9%/nam). Véan d¢ gia ting dan s va di cu da gdy nhirng anh huong nhat dinh dén
chat luong moi truong cua tinh nhu sau: (1) Sy phét trién khéng dong bo giira ha ting k§
thut bao vé mdi trudng va qua trinh gia ting dan sd di gay anh huong chat lugng mot s6
kénh rach tai cac do thi tap trung; (2) Gia tang dan sb kéo theo gia ting lwong chit thai 1am
giam dién tich dat cho phat trlen néng nghiép, dat rimg, cay xanh,.. lam thay d6i diéu kién khi
hau khu vuc; (3) Nhu cau vé nguon tai nguyén ciing gia tang, dat bict la dbi véi tai nguyén
nudc mit tao ra nhitng ap luc doi v6i nguon tai nguyén nay.

3.1.5. Tac dong cua phat trién cong nghiép dbi voi méi trudng nude mat

Su hinh thanh va phat trién ctia cac KCN/CCN tap trung, cac CO SO san xuit TTCN trudc
het lam gia ting ap luc dbi voi tai nguyén nudce trong viée cung cap luong nude phuc VU san
xuat. Bén canh d6, nudc thai, khi thai, CTR va CTNH phat sinh tir qua trinh san xut néu
khong duoc xtr ly triét de s& gdy tac dong dén méi truong tlep nhan nhu khong khi, nudc mat,
dat. Cac co s¢ san xudt cong nghiép tinh Bac Liéu chii yéu tap trung 6 khu vyc phia Nam
QL1A, doc theo kénh Bac Liéu-Ca Mau cung voi viée tap trung dan s6 dang gay ap luc lon
dén moi truong nudce kénh Bac Liéu—Bac Liéu va ving Nam QLI1A. Cac két qua quan tric
giai doan 2016-2019 cho thay chit luong méi trudng tai cac khu vuc tap trung dong dan cu
nhu TP.Bac Liéu, thi trin Hoa Binh, thi xa Gia Rai, thi trin HO Phong dang bi 6 nhiém & mot
s6 thong s6. Phat trién cong nghiép, dic biét 1a cong nghiép ché bién thuc pham, thuy san
thuong di kém voi viée phat trién céc vung nguyén li¢u, ddc biét 1a nuoi tom ca. Tur do lam
gia ting téng luu lwong nude thai tir hoat dong NTTS voi ndng do cac chat dinh dudng, thude
khang sinh va vi khudn gy bénh cao giy 6 nhiém ngudn nudc.

3.1.6. Tac dong cua phat trién néng nghiép toi méi trudng

Trong san xuit nong nghiép, do lam dung cac loai thudc bao vé thuc vat cting nhu phan
bon hoa hoc ma trung binh 20-30% lugng thuoc va phan bon khong dugc cay trong hap thu
s& theo nudc mua va nude tudi chay vao ngudn nude mat, tich liy giy 6 nhiém ngudn nudc
mit. Cac loai CTNH nhu v6 bao bi chira cac loai hoa chat BVTV, trir ¢o,... déu bi nong dan
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virt bo ngay tai dong rudng, vuon ciy 1a ngudn gy tac dong tiém tang cho méi truong nudc.
Céc hoat dong chin nudi trén dia ban tinh Bac Liéu (Chu yéu 1a gia suc, gia cam) chil yéu
theo hinh thirc gia trai, ho gia dinh, hau hét chat thai (nudc thai, CTR) déu chua dwoc xi 1y,
thai thang ra moi truong nudce gay 6 nhiém cuc bd nguoén nudc. Lugng chat thai chin nudi co
chira nhiéu vi khuan, k¥ sinh gay bénh khi di vao ngudn nudc s& gdy ranguy co lan tran dich
bénh. Hoat dong NTTS nudc 1o phat thai mot lugng 10n nhét chét thai giy anh huéng rat 16n
dén chat lu(mg mdi truong nude. Nudi tom cong nghiép, ban cong nghiép phat thai khoang
13.500 m® nuéc thai/ha/vu. Pay 1a ngudn 6 nhidm 16n nhit trén dia ban tinh Bac Liéu. Nudc
thai sau vy nudi chira nhiéu vi sinh vat giy bénh nhu Vibrio, acromonas, Ecoli,.. cling nhleu
loai ndm va nguyén sinh dong vat khong duoc xu 1y triét dé thai thang ra ngudn nudc tiép
nhan gay 6 nhiém ngudn nudc, lan tran dich bénh va that mua.

3.1.7. Tac dong cta phat trién du lich t6i méi trudng

S6 lwong khach du lich dén tinh Bac Liéu ngay cang gia tang co tac dung thuc day phat
trién ctia cac nganh thuong mai, dich vy: nhu van tai hanh khach va hang hoa, dich vu luu trg,
mua ban hang hoa, an uéng,...1am anh hudng khong nho dén moi truong nudc mit cla tinh.
Thong thuong, lugng chat thai sinh hoat nhu nude thai, CTR sinh hoat khach du lich gap
2-2,5 nguoi dan sinh song tai dia ban. Do d6, phét trién du lich thuong di doi véi gia ting
luong chat thai gdy nhiéu ap luc 1én tai nguyén nudc mat.

3.2. Két qud phén ving chdt hrong nwée mdt theo cdc ving phdt trién kinh té

Nghién ctru d3 danh gia chit lugng nude theo cac chi tiéu hoa 1y, tinh toan chi sd chat
luong nudc WQI mét tinh Bac Liéu. Cac diém quan tric cac chi tiéu (TSS, BODs, COD,
N-NHa, N-NO, P-PO4, Coliform...), cho ting vung phat trién nong nghiép, nudi tréng thuy
san cho thay déu vuot quy chuén cho phép QCVN 08-MT: 2015/BTNMT [21-22] tir 0-10
lan. Két qua tinh toan chi s6 chét lugng nude WQI cho cac t1eu vung da s6 nam trong khoang
51-62 (Bang 2) (mtrc d6 6 nhidm thap) tai cac diém quan tric ngudn nude tai cac khu vuc nay
chu yéu sir dung cho muc dich tuéi tidu va cac muc dich twong duong khac (Hinh 4, Hinh 5).

Bang 2. Chi s6 WQI chét luong nudc mat tinh Bac Liéu mua kho 2014-2019.

STT Vi tri ldy miu WQI Mau Muc Dich Sit Dung

Cua Nha Mat, TP. Str dung cho muc dich tudi

1 Bac Liéu 54 Vang va cac muc dich twong duong
Cbng Hung Thanh, Str dung cho muc dich tudi

2 Huyén Vinh Loi 55 Vang va cac muc dich tuong duong
Céng Cai Cung, Str dung cho muc dich tudi

3 Huyén Hoa Binh 51 Vang va cac muc dich twong duong
Cbng Pau Bang, Thi xi Str dung cho muc dich tudi

4 Gia Rai 56 Vang va cac muc dich twong duwong
Nga tu Chu Chi, huyén Str dung cho muc dich tuéi

5 Phuéce Long 53 Vang va cac muc dich tuong duong
Ctra Ganh Hao, Str dung cho muc dich tudi

6 Huyén Dong Hai 59 Vang va cac muc dich tuong duong
Nga Tu Ninh Quéi, Str dung cho muc dich tudi

7 Huyén Hong Déan 61 Vang va cac muc dich tuong duong
Vinh Loc — Ba Pinh, Str dung cho muc dich tudi

8 Huyén Hong Déan 62 Vang va cac muc dich twong duong
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Bac Li€u c6 hai mua mua va mua kho rd rét, mua kho trén viung d4t Bac Liéu tir thang 12
dén thang 4 nam sau, voi 5 thang c6 gid nang nhiéu, luu luong nudce mit trén cac song, kénh
rach ¢ Bac Liéu giam di rat nhiéu, bén canh dé hoat dong x4 thai chét 6 nhiém van ct dién ra
hing ngay, hang gid. Chinh vi diéu d6 nhiéu con song, kénh rach & Bac Liéu 6 nhiém ning
vao mua kho (Bang 2).
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Tiéu chi phan ving 14 Chi s6 WQI chat lugng nudc mit tinh Bac Liéu muia kho giai doan
2014-2019, chat luong nudc mat cac song, kénh rach chinh ¢ Bac Liéu nam muc cudi theo
Quyét dinh 1460/QD-TCMT vé chét lwong nudc (mau vang) (Bang 3). Vao mua kho chat
luong nude 6 nhidm da phan trong muc chat lugng nude st dung cho muc dich tuéi tiéu va
cac muc dich tuong duong khéac. Do hoat dong x4 thai 16n trong khi luu lugng nude thap nén
chét luong nudc mat ¢ trén dia ban tinh ciing co rat nhiéu song, kénh rach dang bi 6 nhiém.

Bang 3. Chi s6 WQI chét lugng nuéc mit tinh Bac Liéu mua mua 2014-2019.

STT Vi tri 1dy méu wWQl Mau Muc Pich Sir Dung
. Ctra Nha Mat, TP. St dung cho muc dich tudi
Bac Liéu 51 Vang va cac muc dich twong duong
Cdng Hung Thanh, . Str dung cho muc dich tudi
2 ) 56 Vang
Huyén Vinh Loi va cac muc dich twong duong
Cdng Cai Cung, . Str dung cho muc dich tudi
3 51 Vang .
Huyén Hoa Binh va cac muc dich twong duong
Cdng Pau Bang, Thi . Str dung cho muc dich tudi
4 . 53 Vang
xa Gia Rai va cac muc dich twong duong
Ngd tr Cha Chi, huyén . Str dung cho muc dich tudi
5 52 Vang
Phudc Long va cac muc dich twong duong
6 Ctra Ganh Hao, Str dung cho muc dich tuéi
Huyén Bong Hai 52 Vang va cac muc dich twong duong
. Nga Tu Ninh Qudi, Str dung cho muc dich tudi
Huyén Hong Déan 61 Vang va cac muc dich twong duong
8 Vinh Loc-Ba Dinh, Huyén Str dung cho muc dich tuéi
Hong Dan 60 Vang tiéu va cac muc dich tuong

Tiéu chi phan vung 1a Chi sb WwaQl, chét luong nudc mat tinh Bac Li€u mua mua
2014-2019, c6 cai thién nhung co nhiéu khu vuc lai 6 nhiem so véi mua kho. Mua mua,
CLN chu yéu tinh trang (mau vang), nudc chi st dung duoc cho tudi tiéu, khong c6 khu vuc
6 chat luong nudce kha sach va sach cho hoat dong cung cép nudc cho sinh hoat. Méi trudong
nuée mit cua tinh Bac Liéu 2014-2019 da c6 dau hiéu 6 nhiém hitu co nhe biéu hién BODs,
COD, TSS va Coliform déu vuot quy chudn cho phép vai lan. Trén céc truc s6ng chinh va céc
kénh rach chi tiéu COD va BODs vuot tiéu chuan tir 1,0-3,0 lan. O nhiém nuéc do nuéc thai
sinh hoat, ché bién thay san va cac san phdm tir ndng nghiép, cc lang nghé 13 nhiing loai
nudc thai ¢ ndng do cac chat hitu co cao.

Két hop chat luong nuée dd dugce nghién ciru v6i ché do ngép, thoi gian ngdp va quy
hoach cac ving san xuét trén dia ban tinh, c6 dugc két qua phan ving:

Vung phat trién kinh t& hiéu qua vung sinh thai phia Bic Qudc 16 1A, c6 dién tich tu
nhién 157.224 ha va dugc chia thanh 02 Tiéu vung: (1) Tiéu ving gitr ngot 6n dinh (sinh thai
ngot), c6 dién tich tu nhién 75.720 ha, cac yéu t6 khi twong, thiy vin, dat dai, nguodn nuoce
tuong do1 thuan loi cho phat trién san xuat nong nghiép va thuy san; (2) Tiéu vung chuyén doi
san xudt sinh thai min lg dan xen, trong d6 dat chuyén nuéi trong thity san 35.609 ha, dat
tdm-Ilta 23.134 ha, dat SXNN 12.274 ha.

Qué trinh phat trién cac hinh thirc san xuat trén dia ban tinh c6 thé duoc chia tach thanh 3
vung rd rét: vung sinh thai nwéc man, vung sinh thai nuéc ngot va vung sinh thai anh huong
lo. Ving sinh thai phia Nam Quéc 16 1A (sinh thai man), dién tich 89.648,12 ha, vung dat ven
bién 10.221,96 ha ¢ kha ning phat trién néng nghiép toan dién, linh virc nudi trong thuy san
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theo hudng tham canh va lam mudi. Ving dic quyén kinh té bién rong 20.742 km? c6 trir
lwong tom, cua, ca kha ddi dao, khai thac thuy san quanh nam. Nhiéu ctra bién 16n nhu Ganh
Hao, Cai Cung va Nha Mat phat trién manh van tai va du lich, mé rong hop tac qubc té va an
ninh quéc phong.

4. Két luan

Chét luong nude mit trén dia ban tinh Bac Liéu giai doan 2014-2019 ¢6 dién bién phuc
tap, xu hudng tang dén ti 1¢ nudc mat bi 6 nhiém theo cac ving kinh té. Ti 1¢ nudc mit ving
canh tac va phat trién cac nganh kinh té bi 6 nhiém ning ting tir 20% 1én 50%; So lugng cac
diém 6 nhiém ting theo hang nam, ty 1¢ nudc phuc vu giao thong giam tir 10% xudng con 2%,
nudc phuc vu cho sinh hoat giam tur 50% xuong 10% tong lugng nudce toan tinh.

Tur két qua danh gia chat lugng, cung vo1 quy hoach phat trién kinh té trén toan tinh, trén
co s phat trién cac vung kinh té v6i cac tiéu chi cho tung vung. Két qua phan ving chit
luong nudce theo phat trién kinh té, lam co s¢ cho viée dé xuit cac giai phap khoa hoc phat
trién bén vimg ndéng nghiép, ngu nghiép phu hop voi dic trung cta timg ving trén dia ban
tinh Bac Liéu.

Loi cam on: Bai bdo dugc hoan thanh tir két qua thyc hién dé tai “Nghién ctru phan vung
chat lwong nuéc mat theo didn bién phat trién cac ving kinh té ctia tinh Bac Liéu”. Vién Phat
trién Cong nghé Mai truong va Tai nguyén nude Pha My, 2019.

Loi cam doan: Tac gia cam doan bai bao nay la cong trinh nghién ctru ma tac gia lam Chu
nhiém dé tai, chua cong bd & dau, khong sao chép; khong c6 su tranh chip loi ich trong nhém
tac gia.
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Study on zoning of surface water quality according to
developments in economic regions of Bac Lieu province

Phu Huynh'*
1 Ho Chi Minh City University of Technology (HUTECH); h.phu@hutech.edu.vn

Abstract: The paper presents research on zoning of surface water quality according to
developments in economic regions of Bac Lieu province. Effective economic development
with water source as an essential means of production, water quality determines success or
failure, need to analyze the characteristics of water in the regions as a combination of factors
with spatial distribution, inundation regime, water quality for the planning of agriculture,
forestry, fisheries, tourism, etc. Research using methods, surveying, water sampling,
analyzing indicators physical digestion (TSS, BODs, COD, N-NHs, N-NO2, P—PO4,
Coliform...), calculate WQI index; Comparison with QCVN 08-MT:2015/BTNMT. The
results have zoned water quality: (i) Economic development area in the north of National
Highway 1A, with a natural area of 157,224 ha; (a) The sub-region for stable freshness
(fresh ecology), with a natural area of 75,720 ha, with meteorological factors, hydrology,
soil, and water resources is relatively favorable for the development of agricultural and
aquatic production real; (b) The sub-region of mixed brackish ecological production, of
which land for aquaculture is 35,609 ha, rice-shrimp land 23,134 ha, agricultural
production land 12,274 ha; (ii) The region strongly develops sea transport and tourism,
expanding international cooperation and protecting security and defense.

Keywords: Bac Lieu; Brackish ecology; Ecological sub-region; Economic stratification;
Surface water.



@ TAP CHI ‘
KHi TUQNG THUY VAN

Bai bao khoa hoc
Xay dung ban do ngap lut phuc vu cong tac chong ngap, quy
hoach d6 thi trén ban thanh phé Ho6 Chi Minh

Nguyén Viét Hung!, Nguyén Quéc Cuong?, Bui Viét Hung®, Ping Quang Thanh?

! Trung tdm Quan ly Ha ting k¥ thuat thanh phd H6 Chi Minh;
nguyenviethungtv@gmail.com

286 Thong tin truyén thong thanh phé H6 Chi Minh; cuonglequoc@gmail.com

3 Truong Pai Hoc Khoa hoc Tu nhién thanh pho HO Chi Minh; buiviethung@gmail.com
4 Cong ty TNHH DHI Viét Nam; tqd@dhigroup.com

*Tac gia lién hé: nguyenviethungtv@gmail.com; Tel: +84-918445566.

Ban Bién tap nhan bai: 10/3/2021; Ngay phan bi¢n xong: 12/4/2021; Ngay dang bai:
25/5/2021

Tém tit: Bai bao nay trinh bay két qua nghién ciru xac dinh gia tri thiét hai do ngap lut
cho khu vuc d6 thi TP.HCM. Trong nghién ctru ndy, cac tac gia str dung sb liéu diéu tra
khao sat vé ngap lut va thiét hai do ngap lut tai toan bo cac diém thuong xuyén ngap lut
trén dia ban do thi thanh phé; str dung cong cu mo6 hinh toan MIKE 11 va MIKE FLOOD
dé mo phong nguy co ngép lut, sau d6 két hop v6i cong nghé ban dd (ArcGIS) xac dinh
gia tri thi€t hai do ngédp tuong tng. Trong do, mirc do thi¢t hai dugc phan chia theo ho
dan, h¢ kinh doanh va don vi san xuat theo don vi hanh chinh ctia thanh phé. Gia tri thiét
hai caa tirng vung nghién ctru tuong tng voi do sau ngap khac nhau da duoc chi ra trong
nghién ctru nay. Cac gia tri thiét hai nay s& dugc img dung trong quan ly rui ro do ngap
lut dong thoi duoc dung dé xac dinh qui mé hop 1y va tiéu chuan an toan cho cong trinh
chdng ngap cia timg viing nghién ciru theo phuong phéap phan tich rii ro.

Tw khéa: Ngap lut; Ban do ngap lut; Ban dd thiét hai nhap lut.

1. Mé dau

Ngap lut va thiét hai do ngap lut gay ra trén thé gidi ngay cang try 1én nghiém trong, nd
xay ra nhiéu noi trén thé giéi, va mic d6 anh huong cua ngap lut toi cu dan d6 thi la rat 1on.
Trugce thire trang nay, cac quan chire Lién hiép quoc khuyén céo cac qudc gia, to chirc va ca
nhan thay d6i hanh vi tng xtr dé c6 thé giam thiéu tac dong ctia cac vu thién tai. Kéu goi cac
chinh phti dau tu vao nhiing hé thong phong, chong 1ii lut va tudi tiéu; tranh xay dung tai
nhirng khu vuc c6 nguy co i lut cao; giam baot cac khu dinh cu ¢ vung duyén hai; &p dung
céc bién phap bao vé ngudn cung cap nudc sach va dién.

Trén thé gidi, cac nghién ctru vé& danh gia tac dong ngap lut do thi rit nhiéu va da dang
tiy thudc vao mirc do phat trién ciing nhu quy mé cta cac khu vuc nghién ctru—dé thi. Co
thé 1iét ké mot sd nghién cuu vé thiét hai kinh té do ngap lut gay ra trong d6 thi cia mot sb
nudc sau:

O Puc danh gia thiét hai dugc thuc hi¢n sau khi phong van va khao sat sau tran lut, két
hop véi cac dir liéu bao hiém va cac don xin bdi thudng thiét hai kinh té. Dir liéu nay c6 sin
trong hé thdng co so dit liéu goi lai HOWAS [1]. Co sé dit liéu nay 1a yéu t chinh trong viéc
phat trién cac mo hinh thiét hai ICPR, MURL va Thuy lgc. Cac md hinh thiét hai nay chi
duoc thuc hién cho cac toa nha. Cac duong cong do sau thi¢t hai & cdc mo hinh khac nhau
duoc st dung & buc [2].
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O Anh, MCM la cac huéng dan co ban dé dé danh gi thiét hai do ngap lut. Huéng dan
sir dung cung cap cac dudng cong thiét hai tuyét ddi cho phép dinh lwong nhiéu loai thiét hai
thanh tién [3]. M6 hinh MCM dura trén dit liéu tong hop duogc tao ra bang cach khao sat bang
bang hoi va kién thirc chuyén mon ciia cac chuyén gia [3].

O Cong hoa Séc, trong nghién ctru cac tiép can toan hoc cho danh gia thiét hai ngap dua
trén co sd sir dung dat trong d6 thi voi truong hop nghién ctru 1a thanh phd Prague nim 2006,
da thiét 1ap cong thire tinh tinh thiét hai kinh t& chung do ngap d6 thi gay ra [4]. Thiét hai do
ngdp lut phu thudc vao loai hinh str dung dét: L lut tao ra hau qua thi¢t hai nhiéu & cac khu
vue d6 thi hon & khu vuc nong thén. Cach phan loai dat sir dung dugc dua vao tinh toan thiét
hai do 1ii Iut, trong tmg vé&i cach phan loai dét sir dung theo chu giai MOLAND, giéng véi
co s¢ dit liéu cua Chau Au nhung véi mirc do st dung dat chi tiét hon.

Bén canh nhing nghién ctru trén, ta con thiy rat nhiéu nhiing cong trinh nghién ctru khac
lién quan nhu: [5] d4 sir dung hinh thtrc dang cAu trac va phi ciu triic dugc lua chon véi tinh
t6i nhiéu d6i twong khac nhau trong cong déng. Chuan hoéa danh gia thiét hai ciia ngudi dan
theo 16p bao hiém, mdi 16p c6 thiét hai riéng dua trén dudng cong theo kich thudc, loai cong
trinh va tan san [6-7] dd danh gia thiét hai 1i lut thong qua mot sb chi s6 vé GDP cta khu
vuc, gia tri thi truong bat dong san. [6] 1ap ban do che phu dat dé hd trg nguy co 1ii lut va
danh gia thiét hai do I lut. [8] x4y dung bo huéng dan va phuong thirc danh gia thiét hai 1
lut cho Malaysia. [9] nghién ciru thiét hai do ngap lut d6 thi dién bién theo md phong mo
hinh va phan tich rui ro 1ii lut va danh gia rui ro 1 lut.

Tai Viét Nam n6i chung va d6i véi Thanh phd Ho Chi Minh néi riéng, viéc nghién ctru
phuong phap danh gia thiét hai cling nhu xac dinh mtrc do thi¢t hai kinh té do ngap lut do thi
ctia nguoi dan di duoc quan tdm va thyc hién, nhung van & mirc rat han ché va con kha nhiéu
vén dé, linh vuc, thanh ph'?m thiét hai kinh té chua duoc nghién ctu. [10] thyc hién nghién
ctru danh gia rui ro va xéac dinh gia tri thiét hai do ngap lut cho khu vuc TP.HCM, é4p dung
cho dur 4n chéng ngap ung khu vuc TP.HCM giai doan 1. Theo nghién ctru [11] vé kha ning
phuc hoi cia d6 thi sau ngap lut, trong d6 nhan manh yéu t6 quy hoach d thi hop 1y cho viéc
giam ngdp va thiét hai do ngap gay ra. Nghién ctru cling da so sanh va lam rd sy khac nhau
gilta d6 thi c6 thé “dan h6i” hay “chdng choi”. Trong nghién ctru, tac gia chi ra kha ning tu
phuc hoi, qua muc do phuc hdi d6, xac dinh muac do thiét hai kinh té do ngap lut do thi cho
khu vyc d6. Trong nghién ctru [12], d4 nghién ciru hé thong quy trinh tinh thiét hai tiém nang
do ngép, nghién ctru vé dinh lwong cac thiét hai hiru hinh—thiét hai do ngap gdy ra tai cac khu
vuc cta Thanh phdé H6 Chi Minh. Tuy nhién, nghién ctru chi * ‘nhdn manh” tam quan trong
ctia viéc dinh luong thiét hai tiém nang do ngdp gay ra trong cac nghién ctru vé rai ro ngap.
Theo nghién ctru [13] nghién ciru vé co s¢ phuong phap lun cua viéc ude lugng gia tri kinh
té ctia phong 1 trong diéu kién kinh té thi trudng ciing nhu trong diéu kién phat trién bén
viing cua kinh té tai nguyén moi truong. Theo nghién ctru [14] nghién ctru vé co so phuong
phap luan cua viéc udc luong gia tri thiét hai ctua bién doi khi hau phuc vu qui hoach str dung
dat, giao thong, tai nguyén nudc va ha ting co s¢ cho TP. HCM” danh gia mot cach chi tiét
va khoa hoc anh hudng cia BDKH & cac dia phuong va cho céac linh vuc cu thé va cho thay
nhiing tac dong dén Can Gio.

Thanh phé HO Chi Minh hién nay dugc xem 1a mot do thi c6 tiém ning phat trién kinh
té trong khu vuc va dugce tién luong s& ngay cang thu hut ddu tu trong va ngoai nude. Qua
trinh dau tu phat trién s& dit ra nhu cau sau: cho nhirng budc didu chinh quy hoach, t6 chirc
lai khong gian d6 thi phul voi nhu cau ciu mé rong khong gian; xdy dung hé thong quan 1y
tinh hi¢u qua cua viéc khai thac khong gian d6 thi tai cac khu trung tam hién hiru nham han
ché su mo rong cuia do thi trén cac khu vuc khong thudn loi, dong thoi kiém soat chit ché su
phat trién ctia cac khu vue méi (nhat 13 cac khu cong nghiép, khu dan cu). Viée 1am nay can
phai dya trén céc tinh toan véi nguén s6 liéu tin cay vé nhiéu linh vuc khéac nhau, dic biét 1a
dit liéu vé hién trang ngdp lut va nhitng thi€t hai do ngap lut gay ra; dir li¢u dua trén phan
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tich tinh toan trén ban do ngap lut va ban do thiét hai do ngap lut gay ra, nham giam thiéu
nhiing rai ro thiét hai va phat trién bén Vfrng

Do do, dé xuat nhiém vu nghién ctru ‘ “Piéu tra khao sat va danh gia thiét hai do ngap lut
dén kinh té—x4 hoi; xay dung ban d0 thiét hai do ngap lut phuc vu cong tac chong ngap, quy
hoach d6 thi trén dia ban Thanh phé HO Chi Minh” dugc dé xuat thyuc hién dé danh gia nhiing
tac dong va thiét hai, rii ro ngép anh hudng dén kinh té, con nguoi va méi truong cia nguoi
dan trong khu vyc do thi thanh phd. Nghién ctru nay s& gitip ching ta ¢ cai nhin chi tiét va
rd rang vé hién trang ngdp va nhiimg anh huong, thiét hai do ngap lut géy ra, 1a co so de de
Xuat nhing giai phap giam ngép, nhiing yéu cau can giai quyét dé phuc vu phat trién kinh té—
xa hoi gan lién v6i bao vé moi truong va phat trién bén vimng. Bén canh d6,viéc thuc hién
nghién ctru ndy 14 co s¢ nghién ctru dé cac nha quan 1y dua ra cac bién phap quan 1y phu hop
v6i tinh hinh ngap lut hién nay, gop phan danh gia chirc nang clia cic cong trinh chéng ngap
da va dang dugc thuc hién trén dia ban Thanh phé HO Chi Minh. Muc tiéu tong quat cua
nghién ctru ndy 1a: Diéu tra khao sat va danh gia thiét hai do ngap lut dén kinh té—xa hoi trén
dia ban thanh phé H6 Chi Minh 1am co s& cho viéc xdy dung cac loai ban d6 ngap va ban do
thiét hai kinh té do ngép lut gay ra phuc vu cho cong tic diéu hanh chéng ngp ciing nhu
phuc vu cong tac quy hoach db thi va phat trién bén viing cta Thanh phd.

2. Phwong phap nghién ciru

2.1. Gioi thiéu khu viec nghién ciru

Pham vi viing nghién ctru bao gébm khu vuc d6 thi bi anh huéng thudng xuyén cia ngip
lut, cu thé 1a 22 quan huyén trén tong s6 24 quan huyén gdm: Quan 1; 3; 4; 5; 6; 8; 10; 11;
Phu Nhuén; Binh Thanh; Go Vép; Tan Binh; Tan Phq, 2; 7; 9; 12; Thu Duc, Binh Tan, huyén
Hoc Mon; Binh Chénh; Nha Bé. Hai huyén khong nam trong pham vi nghién ctru 1 huyén
Can Gio va Cu Chi (Hinh 1).

Q- BINHTAN

Hinh 1. Cic quan huyén Thanh phé H6 Chi Minh thudc ving nghién ctru.
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2.2. Phwong phdp thiét Idp ham thiét hai

D c6 rat nhidu nghién ciru lién quan tdi thiét hai do thién tai gay ra cho san xuét va doi
song nguoi dan, van dé xac dinh dang thiét hai kha da dang va luén mé rong pham vi theo
linh vuc danh gia thiét hai. Cac ndi dung nghién ctru cia dé tai lién quan t6i tic dong cling
cac loai hinh tac dong cua ngap lut dén cac dbi tugng nhu ho dan va doanh nghiép vira va
nho trén dia ban thanh phé, cac tac dong cua ngap lut dén hoat dong san xuét, kinh doanh va
cudc sdng hang ngay ciia ngudi dan da dugc xac dinh theo mot sb hinh thirc chinh, cac loai
hinh thi¢t hai do ngép s€ dugc danh gia trong dé tai da duoc xéac dinh va théng ké cu thé cho
cac dbi tuong gdm ho dan (ho gia dinh, ho budn ban) va doanh nghiép vira va nho. Cac loai
hinh thiét hai do ngap gay ra dugc thong ké tai bang 1.

Bang 1. Tong hop nhirng loai hinh thiét hai do ngap lut.

Loai Thiét hai truc tiép Thiét hai gian tiép
Hiru - Thiét hai vé mat cu tric nha/san/vuon.. - Un tat giao thong
hinh - Thiét hai tai san, hang hoa... - Gian doan kinh doanh
- Phuong tién giao thong - Giam thu nhap nguoi lao dong...
- Chi phi ké kich va don dep... - Nghi viéc hay dén noi 1am viéc mudn.....
Vo - Bénh lién quan t6i nudc nhu cam cim, bénh - Ciang thang va lo ling
hinh ngoai da.. - Phé v& cudc sdng hang ngay
- Dich bénh, bénh truyén nhiém.. - Mt co hi ting thu nhap/doanh thu. ..
- Tén hai khu vyc van hoa hodc di san - Giam gié tri dat
- Tén hai sinh thai - Suy yéu niém tin vao co quan cong quyén....

- Su bét tién cho con ngudi trong sinh hoat va
kinh doanh, san xuat...

Tinh toan tong thiét hai do ngap lut gy ra: Tir phéan tich cac loai hinh thiét hai do ngép
khac nhau, cach xac dinh muc d¢ thiét hai do ngap lut do thi trén co s phan tich cac dang
thiét hai do ngdp lut do thi gay ra cho ting débi tugng, muc do thiét hai dugc xac dinh cu thé
nhu sau:

Gia tri thiét hai sau 1 1an ngap lut = Gia tri thiét hai tryc tiép sau 1 1an ngap + Gi4 tri
thiét hai gian tiép sau 1 lan ngap

Gia tri thiét hai truc t1ep Tdng céc chi phi dé stra chita nha ctra, d6 dac, phuong tién,
may moc, dung cu.... sau 1 1an ngdp (don vi: VND) cua timg ddi tuong.

Gi4 tri thiét hai gian tiép = Chi phi cho don dep va sap xép lai d6 dac + Tién kham chira
bénh sau 1 1an ngdp + Thu nhdp cua nguoi lao dong bi mat do nghi 1am, ket xe, tré gio sau 1
1an ngap = (Thoi gian nghi 1am + thoi gian don dep + thoi gian ket xe + thoi gian tré gio) x
1 gio tién cong lao dong (don vi: VND).

Dé thiét 1ap ham thiét hai trong nghién ciru nay, nhém nghién ctru s& str dung ca hai
phuong phap xay dung ham thiét hai: phuong phap thir nhat 1a diéu tra khao sat sau d6
théng ké cac gia tri thiét hai; phuwong phap thir hai 1a str dung céc cong cu dé mo phong
ngap lut, sau d6 dwa vao quan hé giira gia tri str dung dat va mirc d6 ngap lut dé xac dinh
gia tri thiét hai do6. Cach xac dinh thiét hai theo phuong phap thir hai cho phep st dung
dugc nhirng tién bo vé hé thdng thong tin dia 1y, dong thoi van ¢o the tan dung dugc mot
sb két qua diéu tra hién co. Qua trinh xay dyng ham thiét hai dugc tién hanh theo cac budc
nhu sau: Phén loai thiét hai; Xac dinh gia tri thiét hai 16n nhét biang phuong phéap diéu tra xa
hoi, dinh gia va thdng ké; Xac dinh duong cong thiét hai, con goi 1a ham thiét hai bang cach
diéu tra xa hoi, phan tich co ché vat 1y hodc sinh 1y, thi nghiém... cho mdi loai thiét hai.

Dang phuong trinh thiét hai dugc lya chon: Cong thirc tinh todn thiét hai bao gém cac
loai hinh thiét hai hitu hinh/v6 hinh do ngap lut véi hai yéu t6 chinh lién quan t6i ngap 1a do
sdu cung thoi gian dién ra ngap c6 thé gay thiét hai.

Cong thuec thiét hai dang 1:

D=A0+AhH+ATT (1)
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Trong d6 D 1a thiét hai cho mot ho gia dinh trong 1 1an ngap (VND); H 1a chiéu sau ngip
trung binh (cm); T 1a thoi gian ngdp trung binh (phut).

A0, Ah, AT 1a cac thong sé duge xac dinh cho timg loai d6i twong chiu tic dong cua
ngap lut khac nhau va tmg voi mirc ngap gy thiét hai khac nhau. Nhu vay, bd cac thong s6
trén s& thay doi theo murc do sdu ngap va thoi gian tic dong khac nhau .voi don vi lan luot
a0 (VND), al (VND/ chiéu sdu—cm) va a2 (VNB/ thoi gian—phut).

Véi cong thire thiét hai dang (1), khi xac dinh dugc mirc 6 ngap trung binh gém céc
yéu td chiéu sau gay thiét hai, thoi gian ngap (tinh bang % thoi gian nude rit hoan toan) ciing
v6i thdng ké s6 hd nam trong pham vi ngap, chung ta c6 thé udc lugng duoc mirc do thiét
hai kinh té do lan ngdp do cho khu vyc. Nhu vy, cong thire thiét hai dang (1) kha phu hop
v6i cong tac quan 1y thién tai trong khu vuc d6 thi ciing nhu mirc d6 gian don dé cac cip
quan ly c6 thé thu thap, théng ké qua d6 nhanh chéng xac dinh dugc muc do thiét hai.

Cong thuc thiét hai dang (2):
D = BoxIn(Hqd) + B (2)

Trong do D 1a tong thiét hai trong ving nghién ctru ing véi 1 lan ngap (VND), Bo, B la
cac thong sb ngip phu thugc vao mirc ngép quy d6i khac nhau, Hqd 1a chiéu siu ngap quy
d6i duoc tinh tir chiéu sau ngap thuc (h cm) va thoi gian ngap thuc (T phit) va khong co don
Vi.

Nhu vay, bén canh viéc xac dinh ham thiét hai v&i chiéu su va thoi gian thuc, nghién
clru ciing xac dinh méi quan hé giita thoi gian ngap va muirc d6 ngap thong qua két qua khao
sat T = ft(h) tr d6 Hqd = f(h, ft(h)).

Thiét 1ap ham thiét hai do ngap: Tu két qua khao sat thi¢t hai ngdp lut cua hd dan nam
2016-2018, tién hanh loc cac chi tiéu/ loai hinh thiét hai lién quan t6i hang héa, ngung kinh
doanh,... ta s& c6 bang tong hop thiét hai cho ho gia dinh, doanh nghiép. Tiép theo, thiét 1ap
ham hoi quy (ham thiét hai) giira thiét hai voi cac yéu to ngap 1a chiéu sau va thoi gian cho
1 1an ngap cho 1 dbi twong, sau d6 tién hanh phan tich hdi qui nham thiét 1ap ham thiét hai
ngap. Pong thoi thiét 1ap ham quan hé giira chiéu sau ngap va thoi gian ngap 1am co s& cho
ham thiét hai dang 2. Két qua khao sat thiét hai ngap lut cua ho gia dinh nam 2019 duoc su
dung dé diéu chinh lai ham thiét hai dang 1 va thiét lap ham thiét hai dang 2.

2.3. Phwong phdp thiét Idp ban doé ngdp lut tir s6 liéu diéu tra khdo sat

Viéc xay dyung ban do ngip c6 thé dugc thuc hién bang nhiéu phuwong phép khac nhau,
trong d6 GIS 1a mdt trong nhitng phuong phéap théng dung va duoc sir dung trong nhiéu
nghién ctru. V61 phuong phap GIS can phai c6 mot so dit liéu quan trong can phai c6 bao
gom:

i) M6 hinh sé d6 cao khu vire: M6 hinh s d6 cao cung cép cao do dia hinh trén toan khu
vuc. Dir liéu d6 cao co thé ¢ dang 6 ludi vudng (grid) hay & dang da giac (TIN, vector).
Ngudn dir liéu dé xay dung mo hinh s6 do cao co thé 1a tir ban do dia hinh, tir cac anh vién
tham nhu tir anh vé tinh (SRTM, ASTER, SPOT), anh chup tir may bay (khong anh, Lidar),
hay tir s4 liéu cao d6 duoc thu thap tir phwong phap dan truyén cao do truyén thong hoic hién
dai (vi du: DGPS-Differential Global Positioning system).

ii) S6 liéu ngap trong khu vue, S6 liéu ngip dugc thu thip va diéu tra trong giai doan tir
nam 20162018 va khao sat nam 2019 da duoc thu thap tai 21 quan, huyén trén dia ban thanh
phé H6 Chi Minh. Tir d6 x4c dinh ving ngip bang phuwong phap ndi suy khong gian. Sau do,
két hop v6i cac s6 lidu tir md hinh s6 do cao dé xdy dung ban dd phan ving ngép lut.

2.4. Phuong phdp thiét lgp ban do thiét hai

Dé 1ap va hién thi ban d6 phan bd ngap ciing nhu phan bd céc sé liéu thiét hai khao sat
va tinh toan, dé tai da thuc hién xay dung cong cu véi ba chirc nang chinh sau:

—Ndi suy, phan tich khach quan tir s6 liéu khao sat va tinh toan dé chuyén vé sé liéu trén
cac nit ludi déu trong khong gian.
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— Thuce hién cac phép toan thé hién ban d6 phan bd bang dudng déng mirc va bang to
mau vung cung gia tri.

— Chong 16p v6i cac 10p ban do nén: giao thong, thity hé, nha ¢ dan cu, hién thi ban d6
phan ving 1én ban d6 nén GIS.

Lap ban d6 phan bd: Noi suy hay Phan tich khach quan 12 mot qua trinh bién d6i théng
tin tir nhitng vi tri tham sat dugc phan bd ngiu nhién trong khong gian thanh sb liéu trén
nhirng nit ludi diéu hoa trong khong gian. Ngoai kha ning tai tao, mot so d6 phan tich khach
quan con thuc hién ndi suy tron, phat hién va khu di s6 lidu x4u, va thuc hién phéan tich ndi
bo kién dinh.

Nghién ciru lya chon phuong phap Kriging dé tinh toan noi suy luoi s liéu ngap lut va
thiét hai do ngép lut. Phuong phéap ndi suy Kriging tinh toan gan ding cac gia tri chua biét
bang cong thiic ndi suy tuyén tinh c6 trong sO cua cac gia tri tham sat:

V= Zwv Zw =1 ?3)

Trong d6 Vv 1a gia tri chua biét, can tmh toan; W_] l1a ham trong s6; v i la gia tri tai céc
diém tham sat.

Sai s0 r; cua ham ndi suy tuyén tinh dugc xac dinh bang sai so gitra tinh todn va tham sat
tai cung mot diém:

Sai s0 trung binh dugc tinh toan theo cong thirc (4):

T, =V =V, 4)
Sai s6 trung binh duoc tinh toan theo cong thirc (5):
1 & 1 &-
m =—)T,=—) Vi—V, 5
OIS )

Khi d6 sai s0 khac biét la:

1 k 2 1 k _ 1 k _ 2
:E;(ri—mR) :EZ{Vi—Vi—E;(Vi—Vi)} (6)

i=1
3. Két qua va thio luin

3.1. Két qua Thiét Idp ham thiét hai do ngdp

Trén co so két qua thiét hai truc tiép va gian tiép thu duoc tir s6 lidu diéu tra khao sat,
ham thié€t hai do ngap lut tac dong to1 cac ddi tuong (ho gia dinh, ho kinh doanh va doanh
nghiép) trén dia ban cac quan huyén ciia Thanh phd c6 dang nhu sau:

Ham thiét hai dang 1: D = Ao + Ah h(cm) + At T(phut)

Ham thiét hai dang 2: D = Bo Ln( Hqd) + B v6i Hqd = (h x (a Ln(h) + b)1/2.

B6 thong s6 Ao, Ah va At thuoc ham thiét hai dang (1) va Bo, B thuoc ham thiét hai
dang (2) twong tmg cho timg quan huyén cho timg ddi tugng dugc tong hop trong cac Bang
2. Tur bo thong sb trong bang 1, chiing ta s& xay dung duoc dudng cong thiét hai c6 dang tiéu
biéu nhu hinh 1.

Bang 2. Tong hop thong sb cua cac ham thiét hai dang (1) va (2) theo cac mirc ngap cho dbi tuong Ho

gia dinh.
Doi twong: Gia Pinh  Ham thiét hai véi mic ngap 15-30 cm 30-45 cm 15-45 cm
T Tén Theo h(cm) va T(phut) Theo Hquy aéi Theo Hquy aéi Theo Hquy aéi
khu vire Ao Ah At Bo B Bo B Bo B
1 Quén 12 -1,192 0,046 0,020 1,558 4,586 2946 9,645 2,119 -6,416

2 Quéan Thu buc 0,273 0,023 0,014 1,321 -3,709 1,953 -6,120 1,610 4,739
3 Quin B.Thanh 1,743 0,102 0,005 1,858 5,341 3,928 12,988 2,707 8,181
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Poi twgng: Gia Pinh  Ham thiét hai véi mirc ngap 15-30 cm 3045 cm 15-45 cm
TT Tén Theo h(cm) va T(phut) Theo Hquy aéi Theo Hquy aéi Theo Hquy aéi
khu vyre Ao Ah At Bo B Bo B Bo B
4 Quén 2 -0,490 0,032 0,011 0,577 -1,206 1,790 -5,515 0,921 -2,160
5 Quan 4 -0,461 0,028 0,013 1,201 -3,362 1,876 5,820 1,508 —4,403
6 Quan 5 -1,029 0,045 0,016 1,402 —4,036 2,534 -8,087 1,881 —5,593
7 Quéan 9 -1,527 0,052 0,034 2,606 -7,802 4,365 -14,316 3,356 -10,327
8 Quén 6 -1,151 0,055 0,010 1,349 -3988 2,561 -8,383 1,862 5,683
9 Quan 7 -1,373 0,065 0,009 1,390 4,155 2,873 -9,639 1,987 -6,136
10 Quan38 -0,290 0,023 0,016 1,126 2955 1,903 5804 1,456 —4,051
11  HuyénNhaBe -0,375 0,000 0,023 1,386 4,160 1971 -6,363 1,646 5,054
12 Quan Tan Pha  —-0,478 0,034 0,014 1,392 3,880 2,181 -6,796 1,752 5,119
13 HuyénHMo6n  -0,514 0,032 0,013 1,220 -3,399 2,025 -6,365 1,575 —4,602
14  Quén B.Tan -1,075 0,032 0,034 2,100 -6,176 3,302 -10,552 2,625 -7,922
15  Quéan 1&3 -0,227 0,033 0,010 0,878 2,006 1,770 -5,239 1,231 -3,146
16  Quan 11 -0,933 0,051 0,021 1,711 —-4,690 3,139 -9,884 2,303 —6,633
17  Quén T.Binh 0,146 0,010 0,022 1,151 -2985 1,764 5202 1,418 -3,861
18 Quan Go Vép -1,197 0,033 0,037 2,334 6,926 3,488 -—11,145 2,852 8,671
19  Quéan P.Nhuin -1,620 0,078 0,022 2422 -7,072 4311 -13,937 3,230 -9,752
20  H.B.Chanh —0,568 0,029 0,020 1,392 3,818 2370 -7,380 1,806 5,183
® h » Theoi Thiéthai ---- Ln(h(cm)) ---- Ln(Thoi_gian) Ln(TH)
35 (cm) gian...
3.0 y = 2.3028In(x) - 6.6325
= R? = 0.9693 l
'S 2.5 f | :’ /‘ ‘®
(= @ ;
g, 2.0 . .‘g Yo
£15 -
oo
S 1.0
0.5
0.0
10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0
Do sau ngap h(cm) / Thei gian ngap (phat)/Hqd

Hinh 2. Buong thiét hai ngap ing voi mac ngdp h = 15-45 cm.

3.2. Ban do thiét hai do ngdp lut trén dia ban TP.HCM

Dé hién thi ban dd phan bd ngap lut va thiét hai do ngp lut trén ban d6 nén GIS, dé tai
da thuc hién thiét ké cong cu gdm céac budce sau:
Thuc hién truy vén thong tin bang cac cong cu nhu trinh bay & phan 2.
— Chon ¢t thong tin can hién thi noi dung trén ban dd;
— Cong cu s& tu dong ndi suy tir s6 lidu diéu tra khao sat vira duoc truy van;
— Thuc hién phuong phap thé hién phan bb bang dudng dong mirc;
— Thyc hién chong 16p va hién thi phan b trén nén ban do GIS.
Nghién ctru da xu ly, tinh toan, thiét 1ap duoc:

— 21 ban d6 thiét hai do ngap cta ho dan cho 21 quan—huyén va 01 ban d thiét hai cho
toan thanh phd giai doan 2016-2018;
— 21 ban d6 thiét hai do ngap ctia doanh nghiép cho 21 quan—huyén va 01 ban do thiét
hai cho toan thanh phé giai doan 2016-2018;
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— 21 ban dd thiét hai do ngdp cua hd dan cho 21 quan—huyén va 01 ban dd thiét hai cho
toan thanh phd diéu tra khao sat nam 2019;

— 21 ban db thiét hai do ngép ctuia doanh nghiép cho 21 quan—huyén va 01 ban dd thiét
hai cho toan thanh phd diéu tra khao sat nim 2019.

Minh hoa 02 ban d6 thiét hai do ngép ddi voi ho dan (hinh 2) va doanh nghiép (hinh 3)
trén dia ban Quan 11 giai doan 2016-2018.

Quan 6
e 1 (treu aéna) | phan bé tdng thiét hai do ngap lut N
NJN\ Ranh quan-huyén — A dbi v&i hdé dan khu vec Quan 11 A
B 2 - 25 (S6 ligu diéu tra khao sat 2016-2018)
Séng, rach - Hé toa do: VN-2000
Pusn theng Flar-3s Sir dyng ban db GIS ty 16 1:10.000
wong giao -
B 35 - 40 25 ta: 01 tra knao sat va dann gid i nal do nadp it o 015 03 o6
=) 0oe - -0 e vi cong tée e hoab, duy Hosen do 1 wen dia ban TEHOM "

Hinh 3. Ban d6 thiét hai do ngép lut cua hd dan trén dia ban quan 11 (2016-2018).
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Hinh 4. Ban db thiét hai do ngdp lut cua doanh nghiép trén dia ban quan 5 (2016-2018).
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4. Két luan

Két qua nghién ctru lam co s khoa hoc xac dinh cac dang thiét hai kinh té cu thé va co
“kha thi” tinh todn do tac dong bét loi ctua ngdp lut trén dia ban Thanh phé cling nhu thiét lap
cac cong thuc tinh toan dugc céc loai thiét hai kinh té d6; 1am co sé cho xay dung mot phén
bo cong cy hd tro ra quyét dinh cho co quan va nha quan L.

Nghién ctru bude dau sé xac lap hé thong thu thap s6 liéu thiét hai cling nhu muc do
ngdp lut trén dia ban thanh pho tur cac don vi cap phuong xd, quan huyén, lam co s tinh toan
danh gia muc do thi€t hai (téng s6, binh quan hay mirc giao dong) ctia nguoi dan chiu tac
dong va thé hién két qua tinh toan, danh gia trén cac cong cu quan 1y (ban dd, co so dir lidu,
cong cu phan tich danh gia) cho don vi quan 1y lién quan.

Vi két qua thu duoc ctia nhiém vu nghién ciru ndy, c6 thé khang dinh day s& 1a cac dir
lidu rat quan trong trong cong tac quy hoach d6 thi va phat trién cac linh vuc kinh té—x3 hoi
va bao vé moi truong trén dia ban Thanh phd H6 Chi Minh.

Ung dung cac phuong phap nghién ctru vé diéu tra khao sat, phuong phap phan tich thiét
ké, phuong phép phan tich khach quan va phuong phap GIS, dé tai di xay dung dugc bo ban
dd thiét hai do ngap lut cho 21 quan huyén trén dia ban TPHCM.

Céc ban d6 dugc 1ap dua trén nén cac 16p ban d6 GIS ctia khu vec TPHCM ty 16 1:10,000
va thé hién phan bd thiét hai trén 16p nha & dan cu, Do vay nhu cau cap nhat s6 liéu vé 16p
nha & dan cu can phai thuong xuyén, can cur vao tde do xay dung nha ¢, d6 thi héa cua
TP.HCM.

Dong goép caa tic gia: Xay dung y tudng nghién ctru: N.V.H., B.V.H.; Lua chon phuong
phap nghién ctu: N.V.H., B.V.H., B.Q.T.; Xu ly sb liéu: N.V.H., N.Q.C.; Tinh toan: N.V.H.,
B.V.H., B.Q.T.; Phan tich két qua: N.V.H., B.V.H.; Viét ban thao bai bao: N.V.H.; Chinh
stra bai bao: N.Q.C.

Loi cam on: Nghién ctru ndy dugc thuc hién dudi sy tai trg cua nhiém vu nghién ctru khoa
hoc va cong nghé cap Thanh phd: “Diéu tra khao sat va danh gia thiét hai do ngap lut dén
kinh té—x4 hoi; xay dung ban db thiét hai do ngép lut phuc vu cong tac chéng ngap, quy hoach
d6 thi trén dia ban Thanh phé H5 Chi Minh”.

Loi cam doan: Tap thé tac gia cam doan bai bdo niy 1a cong trinh nghién ctru cua tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctru trude day;
khong c6 sy tranh chip lgi ich trong nhom tac gia.
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Abstract: This paper presents the results of the inundation damage determination study
for the urban area of Ho Chi Minh City. In this study, the authors use survey data on
inundation and damage due to inundation at all the frequently flooded sites in the city
urban area; using mathematical modeling tools MIKE 11 and MIKE FLOOD to simulate
flood risk, then combined with map technology (ArcGIS) to determine the value of
damage due to flooding respectively. In which, the level of damage is divided by
households, business households and production units according to the administrative unit
of the city. The value of damage of each study area corresponding to different inundation
depth was indicated in this study. These values of damage will be applied in flood risk
management and also used to determine the reasonable scale and safety standards of the
flood protection works of each study area according to the risk analysis method.
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Tém tit: Trong nghién ctru nay, co che gy mua l6n tai Phu Quoc tur 1/8-5/8/2019 duoc
phan tich dya trén s6 liéu mua quan trac s liéu mua vé tinh va s6 liéu FNL. Két qua nghién
ctru cho thay, mua 16n tai Pha Qudc gin lién voi sy ting cudng manh mé ciia gié mia mua
hé Chau A, c6 mbi lién hé chat ché véi chi sé VSMI. Sy ting cudng clia gié miia mua hé
nay nam trong pha hoat dong manh ciia BSISO véi chu ki khoang 30 ngay. Su hoat dong
ctia dao dong ndi mua khién cho ap thip & An P9 va Tay Thai Binh Duong khoi sau, tao
nén khu vuc hoi tu gié manh tai Phu Quéc va giy ra mua Ién cho khu vuc nay.

T khoa: Mua 16n; Dao dong ndi mua; Hoan luu quy mo 16n.

1. Mé dau

Mua I6n xuét hién thuong xuyén ¢ Viét Nam tir thang Tu dén thang Muoi Mot va gay
ra nhimg hdu qua nghiém trong nhu 1a quet va sat 16 dat [1-8], do do, rat nhiéu nghién ctru
da duoc thyc hién nham tim hiéu co ché gay mua 16n @ ¢ Viét Nam. Mua 16n ¢ Bic B thuong
dugc gay ra boi sy két hop cua nhiéu hinh thé thoi tiét khac nhau nhu xody thuan nhiét doi
két hop véi gié dong nam, xody thuan nhiét d6i két hop voi khong khi lanh, khong khi lanh
két hop v6i hoi tu gi6 tin phong, ranh thip nong phia tay két hop véi khong khi lanh...[2-3].
O Trung B, mua 16n thuong gy ra boi bio, ap thp nhiét d6i, dai hoi tu nhiét d6i két hop
vo1 khong khi lanh hodc két hop véi sy hoat dong manh cua ria ludi 4p cao can nhiét Thai
Binh Duong. Déc biét, day Truong Son c6 vai tro nhu mdt bire tuong chin, chin cac dong
muc thap, khién cho mua & Trung Bo thuong co cuong do 16n va gay 1a lut trén pham vi rong
[4-8]. O Nam B6, mua chil yéu gy ra béi gié mua tdy nam va mua thuong tang khi c6 su
hoat dong manh cta gié mua tdy nam [9-—12]. Cac nghién ctru cho thdy trong thoi ki hoat
dong cua gidé mua tdy nam, lwong mwa c6 mdi lién hé kha rd rang véi chi s6 dao dong nam
[12].

Céc nghién ctru gan day cho thiy mua 16n dién rong & Nam B thuong lién quan dén sy
phat trién cta cac dao dong ndi mua [10, 13, 14] chi ra rang MJO, song Kelvin, song Rossby
xich dao va sy twong tac giita cac song ndy c6 tac dong 16n t6i su bién déi cua truong mua
tai Nam B9. Trong khi MJO c6 anh hudng lon nhét ca vé luong mua va di€n mua, séng
Rossby xich dao c6 tac dong nho hon va c6 anh huong manh tai khu vie phia bac ctia Nam
Bo. Anh huong cua song Kelvin xép thir ba va chi rd rang & khu vuc phia nam cua 12°N. Cac
tac gia chi ra rang mua 16n & Nam B c6 xu hudng tang trong cac pha am cua MJO va cac
song xich dao két hop d6i lwu. Trong khi MJO tac dong toi do day cua dong gio tdy am va
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do dut gio, song Rossby xich dao lai tac dong t61 hoi tu am & cac myc thap ting dbi luu, dan
den su phat trién cta ddi luu sdu gy mua 16n. Tuy nhién, su thay doi cua profile gié va do
am trong viéc gay ra mua 10n tai Nam B0 lai khong that rd trong cac pha 4m cia song Kelvin
xich dao.

Thong ké trong 29 nim (1981-2009), nghién ctru [1] cho thidy mua 16n & Nam B c6
lién quan chat che dén sy phat trién ctia dao dong ndi mua. Mua 16n & khu vire khi hau nay
thuong xuét hién vao thang Tam va thang Mudi, trung véi hai cuc dai cua dao dong ndi mua
trong giai doan ndy. Nghién ctru ciing cho thay, trong pha hoat dong ctia dao dong ndi mua,
cac song dang nhidu dong nhiét d6i tir TAy Bac Thai Binh Dwong phat trién manh vé phia tay
béc, t6i ban dao boéng Duong, tao nén khu vue dbi Ivu manh di chuyen sang phia tay, la
nguyén nhén chinh dan dén sy xuit hién mua 16n. Nghién ctru ciing nhin manh vai trd cia
hé théng séng ngoai nhiét d6i, 1am ting cudng hoan luu cua séng dang nhidu dong nhiét doi
gdy mua lén & Nam Bo.

Pht Qudc nim & phia tdy nam cua ving Nam B0, 13 ctra ngd don gié mua mua he. Tur
ngdy 1/8/2019 dén 5/8/2019, tai Nam B6 va dic biét 1a Phti Qudc xuét hién dot mua 16n ki
luc voi tong lugng mua dat trén 1000 mm, dang ké nhat 1a ngay 2/8 va 5/8 lugng mua tai Phu
Qudc dat 1an luot 168 mm va 265 mm. Pay 1a dot mua 16n di thuong, da giy ra rat nhiéu
thiét hai vé kinh té xa hoi cho khu vuc nay. Mac du la dot mua 16n gay hau qua nghiém trong,
kha ning du bao ctia mé hinh s trong dot mua 16n ndy con rat han ché. Nghién ciru hudng
dén phan tich co ché gdy mua 16n nay, nhiam ting cudng su hiéu biét vé cac nguyén nhan giy
mua 16n & Pha Qudc.

2. S6 liéu va phwong phap nghién ciru

2.1. 86 liéu thu thdp

S6 liéu mua quan tric tai 10 tram: Pha Quéc, Bac Liéu, Can Tho, Con Dao, Déng Phu,
Rach Gi4, Vi Thanh, Ta Lai tir 1/7/2019 dén 15/8/2019 dugc cung cap boi Tong cuc Khi
tugng Thiy vin dung dé dé xac dinh nhitng ngay mua 16n dién rong & Nam Bo va Phi Quéc.
S liéu mua vé tinh PERSIANN [15] duoc st dung dé thé hién phan bd mua trén khu vuc
nghién ctru, day 1a b s6 liéu mua duge uée luong tir v¢ tinh dia tinh st dung mang than kinh
nhén tao va 1a bd sd liéu mua duoc s dung rat phé bién cho nghién ciru mua vung nhiét doi
& thoi diém hién tai. Bo sb liéu dugc cho trén d6 phan giai 0.25°x0.25° kinh vi va dugc phat
trién béi dai hoc California.

Dé nghién ctru sy phat trién cta hoan luu quy mé 16m, s6 liéu ENL [16-17] dugc cung
cap bai NOAA dugce st dung. Bo s6 lidu nay dugc d6ng hoa boi mé hinh toan cau (GFS) va
dugc cho trén do phan giai 1°x1° kinh vi. S6 liéu | ngay dugc lay trung binh tir 4 obs phén tich:
0000, 0006, 0012, 0018. Pong thoi, dé biéu dién su phat trién ctia ddi luu, sé lidu phat xa
song dai (OLR) v6i d6 phan giai 2.5°x2.5° kinh vi dugc sir dung [18]. Cac nghién clru trude
day da cho thay s liéu OLR 1a mot chi s rat tot dé chi thi cho sy phat trién ctia d6i luu sau
vung nhi¢t doi.

2.2. Phuong phap nghién curu

Dé phan tich sy phat trién ciia gié mua mua hé trén khu vuc Viét Nam, chi s gio mua
mua hé VSMI [9, 19] duge sir dung. Chi sé gié mua dugce tinh toan dya trén trung binh gi6
vi hudng trong khu vuc 5°N—15°N; 100°E-110°E v6i cong thirc VSMI = U850hPa (5°N—
15°N; 100°E—110°E). Két qua nghién ctru dya trén s liéu tai phan tich trong vong 30 nim
clia cac tac gia ndy di cho thdy VSMI phan anh rat tot su phat trién ctia hoan luu quy mo 16n
cua giéo mua mua he, déng thoi cho méi lién hé chit chd vai su thay ddi lugng mua ¢ Viét
Nam.

Nghién ctru st dung céc chi s6 dao dong ndi mua PCI1, PC2 cua MJO va BSISO [20],
cac chi s nay duoc xay dung dua trén cic gia tri ctia thanh phan chinh khi ap dung phuong
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phap ham truc giao mo rong (Extended EOF) [21] Ién gia tri di thuong cua OLR trong giai
doan 1979-2019. D€ xay dung chi s6 dao dong ndi mua cho thoi gian thuc (real-time), gia
tri di thuong cia OLR dugc chiéu 1én cac EOF nay.

3. Két qua va théo ludn

3.1. Cac dac trung muwa va hoan luu quy mé lon lién quan

Ti 1/7 dén 15/8, & khu vuc Nam Bo xuét hién 3 dot mua chinh. Dot 1 tir 1/7 dén
7/7/2019, dot 2 tir 16/7 dén 20/7/2019 va dot 3 tir 1/8 dén 5/8/2019 (Hinh 1). Trong do, dot
mua thtr 3 c6 cuong do lon nhét, véi luong mua phé bién tir 30 dén 50 mm/ngay, dac bi¢t &
Phu Quéc, lwong mua dat duoc tir 100 dén trén 250 mm/ngay. Mic du luong mwa phan b
khong déng déu giita cac tram, tuy nhién c6 thé thiy mot xu thé chung, lwong mua tai cac
tram ting dan trong cac giai doan tang cua chi s6 gidé mua VSML Gia tri cia VSMI cang 16m,
lwong mua quan tric duoc cang cao, diéu nay cho thay mbi lién h¢ chat ché gitra chi so gio
mua mua hé va mua & Nam B va dic biét 1a Pht Quéc. Tai mot sb tram, mua c6 xu thé xuat
hién tré hon so véi cuc dai VSMI khoang 1-2 ngay. Tuy nhién, c6 thé khang dinh, su xuét
hién ctia mua 16n tai giai doan nay lién quan dén sy manh 1én cta hoan luu gié mia mua hé
¢ khu vye giéo mua Nam A.

Sy phat trién ctia mwa vé tinh va hoan luu quy mé 16n trong giai doan mua tir 29/7 dén
5/8/2019 dugc thé hién trong Hinh 2. Tuong dong v6i két qua thé hién tir mua quan tric, mua
16n chu yéu tap trung tai Phii Qudc va mot sb tram ¢ phia nam ctia Nam B6. Mua bat dau
xudt hién tir 29/7 duéi dang mot dai mwa hep tir Malaysia tGi phia nam Bién Pong va lién tuc
duy tri trong cac ngay con lai. Luong mua tang dan trong cac ngay 1/8-5/8 va c6 xu hudng
di chuyen sang phia dong. Co thé thay, su ting cuong ctia mua tai Nam B trong giai doan
nay xuét hién dong thoi véi sy ting cuong ctia mua tai khu vuce gié miia mia hé An Do va
gi6 mua mua hé Ty Bic Thai Binh Duong. Do d6, nguyén nhan giy mua & Pht Quéc trong
giai doan nay khong chi don thuan gdy ra boi cac qua trinh quy mo dia phuong, ma lién quan
dén sy phat trién ctia toan bo hé thong gié mua mua he Chau A.

Dé khiang dinh cho nhan dinh nay, sy phat trlen cta hoan luu quy mo lon trong giai doan
mua lon nay duge the hién trong Hinh 2. Trong sudt giai doan nay, gio tdy nam c6 cuong do
manh d4 phat trién rat nhanh, tao thanh mot dai 16n tir bién A rap, qua An D9, ban dao Dong
Duong va mo rong té1 Tay Thai Binh Duong. Cac dong vuot xich dao tir nam ban cau 1én
béc ban cau, dic biét tir Chau Uc, qua Maritime Continent t&i ban dao Dong Duong ciing ¢
su ting cudng 1d rét. Co thé thiy tai khu vuc gié mia mua hé An P9, sy ting cuong cia gio
mua tdy nam da van chuyén mot lugng 4m 16n tr vinh Bengal, gdy mua 16n tai khu vuc
Bangladesh va phia tay ciia Myanmar. Dy nai Dawna chay doc dat nuéc Myanmar dong vai
trd nhu mot buce tuong chin, chin cac dong gié tdy nam muyc thip, gy nén mua 16n & suon
phia tay cua day nui nay. Tai khu vuc gi6 mua Tay Bic Thai Binh Dwong, mua tap trung chi
yéu tai cac xody thudn nhiét d6i ¢ phia dong va phia bac Philippines. Mua 16n & Phu Qudc
nam & khu vuc chuyén giao ctia hai hé théng nay.

Dé tim hiéu nguyén nhén cua sy tang cudng cua gié mua tdy nam trong giai doan nay,
gia tri 4p suét mure bién dugc vé trong Hinh 3. Co thé thiy, trong ngay 28/8/2019, gi6 tay
nam tuong d01 yéu va chi gi61 han ¢ khu vyc An D6 Duong va phia nam Bién Dong, do su
phat trién yeu clia ving ap thap tai khu vuc phia bac An 6. Tuy nhién, sang ngay 30/8/2019,
vung ap thip & An Do khoi sau rat nhanh lam ting cuong gio tdy nam ¢ phia nam khu virc
ap thap nay. Pong thoi v6i d6 1a sy mé rong cua khu vie ap thp tai Tay Thai Binh Duong,
bao phit mot khu vuce rong 16n tir Bién Dong t6i gan trung tim Thai Binh Dwong. Mot mit,
su mo rong cia khu vuc ap thap tai Ty Thai Binh Duong 1am ting cudng gié tay tai Bién
bong, mat khéc, sy giam 4p nay tao diéu kién thuan loi dé hinh thanh nén cac ap thép va bao
nhiét d6i. Vi nhiét d6 mat nudce bién dugc duy tri cao, két hop voi do dat gio 1on trong nira
dau thang Tam (Hinh 4), trong giai doan nay ddi luu sau d lién tuc phat trién manh. Cac
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ngay tiép theo, viing ap thip tai Tay Thai Binh Duong tiép tuc khoi sau, két hop véi ving ap
thap tai An Do, hinh thanh nén dai gi6 tiy nhiét déi manh tir An D6 Duong t6i Tay Thai Binh
Duong. Voi nguén am ddi dao duoc cung cép tai cac khu vuc bién c6 nhiét dd bé mit cao
nay, su hoi tu ctia d6i gio tdy nam dé dang tao nén cac to chic ddi luu sau va gy mua 16n.
Khu vic Pha Quéc luc nay nim & khu vye hoi tu ciia 3 d6i gié chinh: gi6 tay tir vinh Bengal,
dong gi6 vuot xich dao tir Chau Uc 1én bic ban cau va dong gié tay bac & Bién Pong. Sy hoi
tu manh cua cac doi gio da din dén sy xuét hién ctia mua lén & khu vue trong giai doan nay.
Do gio6i han cua khu vuc hdi tu chi & Pha Quéc va mét sd khu vuc phia nam ctia Nam B9,
diéu nay ciing giai thich tai sao mua 16n chi tap trung & khu vic ndy ma khéng mé rong 1én
toan bd Nam Bo. Khu vuc 4p thap tai Tay Thai Binh Duong tiép tuc khoi sau va duy tri dén
ngay 15/8/2019. Cac ngay sau do, gi6 tdy nam suy yéu va chi dugc gioi han thanh mot dai
hep tir Bengal t&i phia nam Trung Quoc Sy suy yéu cua gié mua ty nam ciing dong thoi véi
su giam cua cuong do mua tai Pha Quoc.
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3.2. Vai tro cua dao dong noi mua

Su mé rong va khoi sdu ctia khu vuc ap thap tai An D6 va Tay Thai Binh Duong tir 29/7
dén 15/8 cho théy su hoat dong ctia dao dong ndi mua ciia gié mua mua hé Chau A véi chu
ki khoang hon 30 ngay. Su hoat dong cua dao dong ndi mua nay duoc nhan thdy rd nét hon
trong Hinh 5. C6 thé thay, trong giai doan mua 16n & Phii Qudc, c6 mot su di chuyén rat on
dinh tir phia tay sang phia dong ctia hé théng d6i luu sau. Téc d6 di chuyén sang phia déng
ctia hé thdng ddi luu nay vao khoang xap xi 6 m/s, twong duong véi toc do di chuyén thuong
thdy ctia dao dong Madden Julian (MJO) va dao dong mua hé bic ban cau (BSISO). Déi luu
sdu xudt phat tir khoang 60°E, phat trién rat manh & khu vuc An D6 Duong. Khi dén Maritime
Continent, ddi luu suy yéu do dja hinh nhung van tiép tuc di chuyén sang phia dong véi tc
d6 khong ddi. Sau khi vuot qua Maritime Continent téi khu vuc Tay Thai Binh Duong, ddi
Iru ¢6 dau hiéu manh trd lai va tiép tuc di chuyén tiép sang phia dong. Do do, co thé khing
dinh, mua 16n & Phu Quéc trong giai doan nay co lién quan dén su hoat dong cua dao dong
ndi mua cua gié mua mua hé Chau A véi chu ki uée luong khoang hon 30 ngay. Diéu nay
ciing giai thich sy khoi siu ddng thoi cta hé thong ap thip tai An D6 va Tay Thai Binh Duong

tr ngay 29/7-15/8/2019.
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Hinh 5. Biéu d6 di thuong OLR tir ngay 1/7 dén 16/8.

Dé nhan dién dao dong ndi mua trong giai doan nay, chi s6 dao dong ndi mua [20] dugce
biéu dién trong Hinh 6. C6 thé thay, gia tri PC1 va PC2 ung v6i dao dong MJO trong giai
doan nay rat yéu (nhé hon 1 d6 1éch chuan), do @0, su di chuyén sang phia déng cuia ddi luu
sdu trong giai doan nay khong lién quan dén su phat trién cia MJO. Tuy nhién, c6 thé thay
tir 30/7 dén 15/8/2019, PC1 va PC2 ctia BSISO dat gia tri rat 16n, x4p xi 2 d6 1éch chuan, cho
thdy sy hoat dong manh ctia BSISO trong giai doan nay. Pic biét tir khoang 1/8 dén 16/8,
cac gia tri PC1 va PC2 déu dat cuc tri, trung voi giai doan xuat hién mua lén tai Phi Quéc.
Do d6, c6 thé khang dinh, mua 16n tai Phu Qudc trong giai doan nay giy ra boi dao dong
BSISO cua gié mua mua hé Chau A, véi chu ki khoang hon 30 ngay.

Ning lugng ddi Iuu tiém tang (CAPE) 1a tich phan ctia ning luong ciia mot phan tir trong
qué trinh di chuyén thang dtmg khi d6i luu dugc giai phong. CAPE cang 16n cho thay ning
luong tiém tang cang 16n, c6 thé gay 1én dong thing rat manh, 1a méi truong thuan loi dé
xuét hién cac hién tuong cuc doan nhu gi6 giat, mua lon, mua dé... Trong nghién clru nay,
gia tri CAPE bé mit dugc phan tich dé nhan dinh co ché gdy mwa 16n tai Pha Qudc (Hinh 7).
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C6 thé thiy trong sudt giai doan mua 16n, khu vye Phit Qudc nam trong ving c6 gia tri CAPE
16n (> 1200 J/kg). Gia tri CAPE 16n nay 1a mot phan cua dai CAPE 16n tir An Do Duong t6i
Tay Thai Binh Dwong. Gia tri CAPE 16n nay giai thich cho sy hinh thanh cua cac vung doi
luu 16m, gay mua 16n tai Phu Quéc. Su hoat dong ctia BSISO da tao nén cac khu vuc héi tu
am muyc thap 16n, cung cap ngudn am ddi dio trong 16p bién, khién khi quyén & trong trang
thai bat on dinh c6 diéu kién 1én. Twong tu nhu cac phan tich trude, gia tri CAPE 16n chi
dugc quan sat théy & Phu Quéc va khu vuc phia nam Nam B9, do d6, mua 16n chi phé bién
& Phtt Qudc ma khong phat trién 1én cac khu vuce khac cia Nam Bo va Tay Nguyén.

: PCT PCZ MJO |

' I
-1 filtered | real time
-8 —

real itime

Sfiltered

1205'%! (APR 16APR TMAY 18MAY 1JUN (6JUN tJUL f18IUL 1AUC 16AUC 1SEP

Hinh 6. Céc chi s6 MJO va BSISO trong cung giai doan [22].
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Hinh 7. Gia tri CAPE bé mit tir ngay 1/8 dén 6/8/2019.



Tap chi Khi twong Thiy van 2021, 725, 39-48; doi:10.36335/VNJHM.2021(725).39-48 47

4. Két luan

Nghién ctru tim hiéu co ché gay mua 1on tai Nam B tir ngay 1/8 dén ngay 5/8/2019, sir
dung s6 liéu mwa quan trac, mua vé tinh va sb liéu FNL, mot s6 két qua chinh thu dugc nhu
sau: (1) Mua 16n xuét hién dong thoi véi su ting cudng cta gié mua mua heé tai khu vuc Viét
Nam, duoc biéu dién thong qua cta chi s6 VSMI; (2) Sy tang cudng cua gié mua mua hé
trong giai doan nay lién quan chat ché den su phat trién cta dao dong ndi mua cua gi6 mua
mua hé Chau A (BSISO); (3) Su phat trién ctia dao dong ndi mua khién cho khi 4p tai An Do
va Tay Thai Binh Duong giam manh, ting cudong gid tdy nam va dong vuot xich dao, hoi tu
va gdy mua 16n tai Nam BJ.

DPong gop cua tac gia: Xay dung nghién ciru: N.D.M.; Lya chon phuong phap nghién ctru:
N.D.M., HT.H,, V.Q.T.; Xt 1y s0 li¢u: H.T.H., V.Q.T.; Vi€t ban thdo bai bdo: N.D.M.,
V.Q.T., H.T.H.; Chinh stra bai bao: N.D.M.

Loi cdm on: Nhém nghién ctru xin chan thanh cam on sy hd trg cta dé tai khoa hoc cong
nghé cip B6 TNMT “Nghién ctru hoat déng cua tin phong (Trade wind) va anh huéng dén
thoi tiét, khi hau & Viét Nam”, ma sb: TNMT.2021.562.05 trong viéc thuc hién va cong bd
nghién ctru nay.

Loi cam doan: Tap thé tic gia cam doan bai bdo niy 13 cong trinh nghién ciru cta tap thé
tac gia, chua duoc cong bd & dau, khong duoc sao chép tir nhitng nghién ctu trude day;
khong c6 sy tranh chip lgi ich trong nhom tac gia.
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Mechanism causing extreme heavy rainfall during 1-5 August
2009 at Phu Quoc island

Nguyen Dang Mau'*, Hoang Thi Huyen!, Vu Quoc Tuan?

! Vietnam Institute of Meteorology, Hydrology and Climate Change;
mau.imhen@gmail.com; huyenht.imh@gmail.com
2 National Center for Hydro—Meteorological Forecasting; vuquoctuan5895@gmail.com

Abstract: In this study, the mechanism of heavy rainfall in PhuQuoc from 1/8-5/8/2019 is
analysed based on the observation rainfall, satellite rainfall and FNL data. The results show
that heavy rainfall in PhuQuoc is associated with the enhancement of westerly monsoon
which can be defined by VSMI. This westerly enhancement is closely related to the
activation of intraseasonal oscillation with the cycle of about 30 days over Indian Ocean
and North Western Pacific. The results also show that the deeping of monsoon trough over
the two regions lead to the strong moisture convergence over PhuQuoc and induce heavy
rainfall in this island.

Keywords: Heavy rainfall; Intraseasonal oscillation; Large—scale circulation.
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Tém tit: Bai bao trinh bay phan mém DigiMeto (Digitizing Metontological Graph) hd trg
tu dong doc mot sd gian dd tu ghi khi twong thuy vin (KTTV) nhu gian dd mua, 4m, nhiét
d6 va nuge. Dé xay dung cong cy, cac k¥ thuat xu 1y anh va nhan dang da dugc ap dung dé
c6 thé tr dong tach duong ghi dir liéu ra khoi gian d6. Dua vao thong tin d biét vé cdu hinh
0 luoi va khoang thoi gian, gia tri tuong ung tai mdi thoi diém s& duge xac dinh. DigiMeto
cho phép nguoi dung hi¢u chinh cac s6 tham s mot khi két - qua ty dong co sai xOt. Ket qua
1a cong cu co thé tw dong xuat gia tri clia gian do trong moOi ngay voi muc do chi tiét dén
ting phat. Trong cac danh gia cho thiy cong cu chi yéu cau thoi gian dudi 3 phut cho toan
bo cac thao tac trén moi gian dd. Do chinh xac dat duoc & cac gian dd am, nhiét trung binh
c6 sai s6 dudi 2% so véi gi tri do do ngudi thuc hién. Vi cac gian d6 phuc tap ghi gia tri do
nhiéu hon mét ngay thudng co sai s6 16n hon. Mot s6 hudng phat trién di duoc thao luan va
dé xuat dé cong cu c6 thé dugc tu dong hoa hoan toan, gitp giam thiéu hon nira cac thao tac
ngudi ding cudi.

Tir khéa: Giao dién d6 hoa (GUI); Gian d6 tu ghi; Xir Iy Anh; Téch bién.

1. M& dau

Dit liéu KTTV cua Viét Nam dé c6 lich st trén 100 ndm. Viéc quan tric KTTV da dugc
t1en hanh tir thoi nha Nguyen (dau thé ky 18). Pén thoi Phap thudc da co mot sb tram quan
tric ma sb liéu con luu trit dén ngay nay tai Tong cuc KTTV. Sau ndm 1954, cong tac diéu tra
co ban KTTV cua Viét Nam dugc phat trién mot cach h¢ thong. Trong sb cac tai liéu quan
tric tai cac tram KTTV, cac loai gian do chiém sb lwong 16n nhu gian d6 mua, am, nhiét,
nude. Gian do hién nay chiém khoang 1/3 khdi luong tai liéu luu trlr, bao quan tai Trung tim
Thong tin va Dir liéu khi tuong thuy van. Nhu cau so héa cac loai gian do nay ngay cang tro
nén cip bach. Mot mat, viée to chirc luu trit thi cong nhu hién nay rat kho kiém soat va gay
kho khan trong viéc tim kiém tai liéu. Mit khac, viée 5O hoa tai liéu luu trir gitip bao vé tai
liéu luu trir goc khoi bi huy hoai do tac dong cua cac yéu t6 1y hoa. Dong thoi viée sd hoa giup
ting cuong kha ning tiép can tai liéu cua cong chung; 1am cho qua trinh khai thac s6 licu
KTTV hi€u qua hon. Day la nhitng dong lyc chinh dé chung t6i phat trién mot céng cu phan
mém tng dung cac ky thuat xu Iy anh va nhén dang tién tién dé budc dau thyuc hién viée sd
hoa mot s6 loai gian dd ph bién dang dwoc luu trit tai Trung tim thong tin va dit lieu KTTV

Tap chi Khi twong Thuy van 2021, 725, 49-59; doi:10.36335/VNJHM.2021(725).49-59  http://tapchikttv.vn/
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Qudc gia. Viéc xdy dung cong cu ndy nham dua ra hudng giai quyét kha thi, phu hop voi
nhiéu loai gian dd, chat lvong gian d6 va ngudn nhan lyc ciing nhu quy trinh bao quan tai liéu
sO hoa cac loai gian d6 KTTV ty ghi tai Viét Nam.

Vén dé s6 hoa mot s6 loai gian d khi twong thuy van da duoc mot sé nhém nghién ctiru
trén thé 2161 quan tam va phat trién cac cong cu co giao dién d6 hoa hd tro. Nghién ciru [1, 2]
phat trién cong cu co tén 1a Pluviograph, PluvioReader tu dong doc cac loai gian dd nudc.
Trong cac nghién ciru nay da trinh bay cac k¥ thuat tién xir ly, xac dinh ving quan tim trén
gian dd, ky thuat phan tach, k¥ thuat hau xu 1y va xuét két qua doc. Cong cy hd tro cac ché 4o
ty dong toan bo va ty dong ting phan. Trén Pluviograph, két qua do chinh x4c trén mot sb dir
liéu thur nghiém dat sai léch 0,1778 mm (0,0152) voi ché do tu dong va 0,1600 mm (0, 0136)
VOl ché d6 co tuong tac nguoi dung cudi. Cong cu NUNIEAU trong [3. 4] dugc phat trién dé
s6 hoa gian d6 mua mot sb tram khi twong tai Phap. Ngoai viéc hd tro cac module xur 1y anh
va scan thong thudng, cong cu NUNIEAU hd tro cac gian d6 tham chiéu, dé c6 thé so sanh,
danh gia tir két qua s6 hoa gian dd. Thay vi doc cac gia tri truc tiép trén gian do, NUNIEAU
hd tro cac cach quan sat khac nhau dé so sanh dix liéu hién thoi véi cac gian dd tham chiéu dé
danh gi sy sai khac. Cong cu NUNIEAU ciing cho thiy céc tac gia dd quan tdm dén cac gian
d6 véi dac diém vé kich thudc, 6 ludi khac nhau vi diéu kién ghi tai mdi tram KTTV 1a khac
nhau. Ngoai ra, gan ddy san pham GScanth 13 céng cu cho phép s6 hoa cac gian do nhiét 1a
két qua ciia nghién ctru s [5, 6]. Cong cu nay hd trg cac bude chinh nhu scan gian d, tién xir
1y dir liéu anh va kiém tra dit liéu doc ty dong. Tuy nhién, ciing giéng Pluviograph, Gscanth
chi 1am viéc véi cac loai gian d6 co 1 duong line, cau hinh ludi thang, va cac két qua danh gia
voi s6 luong anh han ché.

Tai Viét Nam, viéc ung dung cac ky thut xur ly anh va tri tu¢ nhén tao trong nganh
KTTV dé duge quan tam trong thoi gian gan day. Trong nghién ctru [7, 8] cac tac gia trich
xuét thong tin vé duong bo bién va du doan bién dong duong bo bién tu dong tir anh vé tinh
SENTINEL-1A sir dung cac k¥ thuat xtr Iy anh truyén thong. Anh radar SENTINEL-1A
ciing duoc sir dung trong nghién ctru s6 [9] dé xdy dung dic tinh hd chira. Ngoai ra, viéc sir
dung anh radar, anh v¢ tinh Himawari—8 trong dy bao thoi tiét hodc canh bao mua 16n duogc
trinh bay trong nghién ctru [10-12]. Trong linh vuc tai nguyén moi trudng, céc tac gia trong
nghién ctru [13] str dung dich vu GoogleEarth dé danh gia bién dbi tham thuc vat theo ca
khong gian va thoi gian. Viéce trich xuat thong tin tir hinh anh két hop vdi cac moé hinh hoc
may cho thay tiém nang rat 16n trong viéc khai thac dit liéu khi tuong thury van. Tuy nhién,
viée s6 hoa cac gian d6 tu ghi KTTV hién nay méi chi dimg lai & muc sir dung phan mém.
Vi¢c lam chu cong nghé 161, tir qua trinh thu nhén anh dén qué trinh x1r Iy, nhan dang va doc
dit lidu tir gidn d6 s& cho phép tiy bién va tbi wu theo déic thu cac loai gian dd KTTV cua Viét
Nam. Thong qua nghién ciru nay, ching toi s& tiép can theo hudng tmg dung cac ky thuat tién
tién cta xur Iy anh va hoc may dé téi uu cho khong chi mot loai gian d6 ma thich nghi véi
nhiéu loai gian db va phu hop véi dic thu dit liéu gian do ciia Viét Nam.

Trong linh vyec tri tu¢ nhén tao tai Viét Nam, mdc du ky thuat nhén dang, so hoa trong
vin ban da dugc phat trién tir som [14-16], dén nay van chua ¢ cong cu hd trg sd hoa gian db
khi tuong thity van. Ddi véi s6 hoa tai lidu, co thé ké dén san pham phan mém VnDOCR 4.0
Professional 1 chuong trinh nhan dang chit Viét in, dugc phat trién béi nhom chuyén gia
phat trién phan mém tai Vién Cong ngh¢ thong tin—Vién Khoa hoc va Cong ngh¢ Viét Nam.
Vé ky thudt, cac phan mém sd hoa tai liéu tiéng Viét chi yéu phat trién dua trén nén tang ma
nguon mé Tesseract, voi cong nghé Java/.NET, hd tro nhan dang cho cic dang anh PDF,
TIFF, JPEG, GIF, PNG, va BMP [17]. Kha ndng nhan dang (vi du VietOCR) c6 thé dat tGi
95% @6i v6i file anh co chét lugng tot. Tai Trung tim thong tin KTTV Qudc gia, ¢6 sir dung
dung phan mém chuyén nganh HYDSTRA (Uc) xt Iy, luu trit s6 liéu thity vin va mot thiét bi
kém theo CalComp Digitizer dé s6 hoa gian d6 muyc nudce. Viée phat trién mot cong cu s6 hoa
gian d6 tu ghi KTTV trong nudc 1a hét sirc can thiét vi vira dam bao lam chu cong nghé vira
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c6 kha ning thich nghi, tly bién voi méi truong va diéu kién dic thu cia cac loai gian do
KTTV ghi tai Viét Nam.

Ngay nay, v6i su phat trién manh mé cua cich mang cong nghiép 4.0, trong d6 cac ki
thuat nhan dang va xu Iy anh dé phat trién cac img dung sé hoa tai liu/ van ban da c6 nhiing
bude tlen vuot bac. Viée xay dung cong cu DigiMeto ciing khong nam ngoai sy phat trién do.
Huéng tiép can chinh khi xay dung cong cu 1a st dung cac két qua cta qua trinh phén tich anh
va nhan dang tw dong trong viéc tach cac duong line ghi trong gian do. Ket qua cua qua trinh
nay dugc hién thi trén giao dién do hoa ngudi dung cudi. Nguoi dung cudi s& thyc hién mot
s0 thao tac hi¢u chinh hoac tuy bién céc tham sb khi doc s6 liéu tir mot trong s6 cac loai gian
dd ma congeu hd trg. V&i phién ban hién thoi, cong cu hd tro doc cac loai gian dd tu ghi
thong dung nhu gian dd mua, nhiét, ém, ap va luong nudc. DigiMeto hoat dong véi kha nang
tinh toan thoi gian thuc, giao dién dd hoa than thién véi nguoi dung cudi. Cong cu c6 thé xur
Iy quy trinh doc, sé hoa thong tin hoan chinh dau—cubi véi dit liéu dau vao 1a anh scan cia
mot loai gian d6 va dau ra 1a cac file csv luu két qua doc theo khoang thoi gian di duoc ngudi
ding dinh nghia trudc. Cong cu hudng toi muc tiéu rat ngan dang ké thoi gian doc thi cong
hién nay. Viéc xay dung cong cu da mo ra hudng giai quyét kha thi cho cac loai tai liéu
KTTV dang luu trit tai Trung tim KTTV qudc gia nhu cac loai s6 ghi.

2. Phuwong phap nghién ciru

2.1. Dit liéu nghién curu

Dit liéu dugc st dung trong nghién ctru bao gdm cac loai gian d6 KTTV tu ghi duoc luu
trir tai Trung tdm thong tin va Dt 1i€éu KTTV nhu: gidn dd mua, am, ap va nhiét. Céc loai gian
d6 nay déu co6 dic diém trung 1a dit liéu thu thap ctia cac tram khi twong do cling véi thoi gian
tram dugc thanh 1ap tir nhitng nam 1950 cho dén nay. Theo thoi gian, s6 lidu gian d6 bi gian
doan do thiét bi hong hodc may bi truc trac. Tuy thudc vao giai doan, cac loai gidn dd o cac
hinh thirc va thiét ké khong khong hoan toan gidng nhau. Vi du trén cac gian dd mua, cac
dong ké mau xanh trong giai doan nam 1960 dén nam 1970. Trong céc giai doan sau, gian db
mua ¢ mau cam, d6 phan giai cac 6 ludi cling & mtc chi tiét hon. Mot s6 loai gian do c6 kich
thudc khac nhau qua céc giai doan, hodc c6 ti 18 thang chia c6 khac nhau. Vi dy, gian do ém
c6 loai thang chia la 5% (do Viét Nam san xudt) hodc 2% (do Lién x6 cii san xuat). Mau sic
cac gian dd ciing c6 sy khac biét, c6 loai ¢ cic mau co ban nhu gian dd6 mau xanh dam va
xanh nhat; c6 loai den dam va den nhat; c6 loai mau nau dam.

Trai qua thoi gian, cac gian do tir trudc nam 70 c6 tinh trang vat Iy kém, nhiéu to gian d6
bi thuing, bi rach va con ¢6 nhiing t& gian d6 bi oxy hoa gy ra mat thong tin. Trong khi do,
giai doan sau nay, gian dd mong, 13 nguyén nhan cac gian d6 d& bi nhoe khi gap d6 am  khong
khi cao va cling rat d& bi nhan, cong trong qua trinh vén chuyen Chat lugng vt 1y nhiéu gian
dd 4m co nhimng vét den trén gidy do vét oxy hoa. Rat nhiéu gian d6 bi hién twong thay gidy in
gap luc troi dang mua, do do rat co thé bi w6t sinh ra nét myc bi nhoe nét. Nét in trén gian do
cling c6 thé bi nhoe do bt muc cua thiét bj d6 muc khong déu, hoac trong qua trinh bado quan
cling co thé so v lam gian dd bi 4m sinh nhoe nét. Hinh 1 minh hoa mot sb hién tuong vat ly
lam suy giam chét luong ctia gian do. Nhitng van dé trén gay kho khin dbi véi cac thuat toan
nhan dang va xir Iy anh 1am suy giam tinh xac ctia qua trinh doc tu dong. Do d6, hudng tiép
can cua cong cu DigiMeto 1a thyc hién ty dong mot ph?ln. Két qua cua thuat toan tu dong
dugc quan sat va hi¢u chinh dya trén giao dién GUI. Viéc xay dung cong cu DigiMeto dugc
mo ta chi tiét nhu sau.
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Hinh 1. Chat luong céac gian do bi suy giam do thoi gian. Trai: nét muc in bi nhoe; Phai: duong line
ghi dir liéu bi mo.

2.2. Phuwong phap nghién ciru

Nghién clru nay tép trung phat trién Ung dung dd hoa nguoi dung cudi (Graphic User
Interface) trong mot so dd tong thé qua trinh sé hoa gian dd tu ghi nhu minh hoa trong Hinh
2. Cong cu DigiMeto nham muc dich truc quan hoa két qua ty dong phan tich va nhan dang
dd thi qua cac ky thuat xtr Iy anh. Cong cu DigiMeto ddng thoi hd tro cac thao tac tinh chinh
ctia nguoi doc db thi, dé dam bao két qua doc 1a chinh xac va theo yéu cau thyc té vé viéc sb
hoa cac loai gian dd. Nhu phan 2.1 da trinh bay, chat luong cac loai gian dd theo thoi gian ¢6
nhiéu loai da xuong cap; viéc ap dung cac cong cu ty dong thuong khong dat dugce két qua
nhu mong muén. Do do, huong tlep can chinh trong nghién ctru 1a thong qua cac thao tac tinh
chinh cta nguoi dung cudi, hé thong s& c6 kha ning diéu chinh va khic phuc nhiing han
ché/ton tai két qua sinh tur ky thuat ty dong. Ching t61 nhan thay day la cach tlep can phu hop
v6i didu kién thuc té khi trién khai ung dung. Cong cu duge xay dung trén nén ting may tinh
chay h¢ diéu hanh Window 10; Viét bang ngdn ngit 1ap trinh C++, str dung mot s bo thu vién
hd trg dd hoa 1a Qt 5.15, bd thu vién hd tro xir Iy anh OpenCV 4.5.1. Cong cu duogc dich va
dong goi cho phep cai dat nhu mot ing dung doc 1ap trén cac may tinh Windows PC bat ky
v6i cau hinh t6i thiéu 1a Intel Core i5; 8GB RAM; 500 GB HDD, hé diéu hanh Windows 10.

Phan tich cau truc Phét hién lwé1 v Phat hien line va cac

trang A doi tugng # trong
hinh S
(Block Detection) il giando

Hinh 2. C4c khbi module chinh cua tmg dung DigiMeto.

Trong nghién ciru nay tap trung phat trién giao dién giao dién ngudi ding cudi (GUT). Vé
mit chirc ning, cong cu xdy dung gdbm c6 3 muc chirc ning chinh nhu trinh bay trong Hinh 3
vé Biéu dd phan cip chirc nang. Chic ning Hién thi gdm cac thao tac lién quan dén viéc chon
thu muc, chon gian dd hién thi trong man hinh chinh; tinh chinh cac tham s6 hinh hoc vé viéc
hién thi biéu do (nhu thu phong anh, xoay, cit anh dé phu hop voéi loai gian db thi). Cac chirc
nang nay ciing duoc thé hién thong qua thanh toolbar nhu trén giao dién GUI chinh ctia cong
cu. Chirc nang tinh chinh tham s cho phép ngudi dung cubi diéu chinh khoang cach gitra cac
moc thoi gian, thoi diém bat dau ghi dir liéu. Tinh chinh tham sb ctia dudng ludi d6 thi trong
truong hop duong luéi c6 dang cong (hinh parabol). Chirc ning tao bao cdo dé ghi lai théng
tin bio céo theo mau; xut két qua ra file csv; nhap cac thong tin khac lién quan dén do thi
dang doc nhu tén tram, ngay thang do. Cac module ctia chuong trinh ciing duoc thiét ké thuc
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hién theo cac chtc ning nay. Trong phan tiép theo, mot sé module chinh s& duoc trinh bay
trén hinh 3.

Cong cu ho tro doc
gian do KTTV

Hién thi

Chon thw muc.

Thu phéng, xoay, cat
anh dé khép dd thi.

Tinh chinh tham s&

Chinh stra mitc dau
cudi, khoang céch
gitra cac méc.

Chinh slra thoi gian
12U CUdi, khoang cach
1ay mau.

Chon diém dau, cudi
o CU3a d0 thi, tim tham
s6 cla parabol.

Tuong tac voi phan
mém

Nh&n dé sir dung cac

chirc nang.

Click chuot dé trich
= chon cac diém quan
trong.

Két hop vdi anh mask
e (€ trich mau theo thoi
gian.

Tao béo cdo

Ty dong ghNi lai thong
= tin trich mau ra bang
théng ké.

Chinh sira théng s&
sau bdo cdo.

Xuat ra file CSV, bao

gdm cac thong tin vé
thoi gian, murc va dia
diém.

Hinh 3. Biéu do phan cép chirc ning cia tmg dung.

2.3. Céc ky thudt xir Iy anh dp dung trén gian do

Do dic diém cac gian do co thé dugc sip dit va quét (scan) vao chung 1 file anh. Do d6
can c6 qua trinh tach timg gian do theo mdi ngay ra khéi file anh ban dau. Qua trinh xir Iy nay
s& 4p dung cac k¥ thuat xtr Iy anh truyén thong dé tach mdi gian do ra thanh cac ddi tuong
riéng biét tir hinh anh scan c6 thé chira nhiéu biéu dd trong mot file anh. Nhu minh hoa trong
Hinh 4, 1 file scan anh c6 thé chira 03 gian do twong Gng voi 03 ngay ghi dit liéu. Két qua sau
bude tach gian d6 1a cac khdi gian d6 1a vang khoanh mau do di dugc x4c dinh. Trong budc
nay, mat do cac diém dic trung str dung thuat toan Harris Corner [ 18] da duoc ap dung dé xac
dinh ving d thi quan tdm trong anh. Sau khi tach xong, cac k¥ thut nin va xoay do thi da
duogc ép dung dé dua anh hién thi trong mot hé toa do chuén thong qua tim cac tham s6 bién
dbi Affine [19] (Hinh 5). Tach dudng line dé thuc hién qua trinh s6 hoa d6 thi (Hinh 6). Cac
qua trinh trén dugc thuc hién ty ddng hoan toan dya trén céac thuat todn co ban cia xur Iy anh
nhu k¥ thuat Canny dé tach bién [20]; Cac budce nay duoc thuc hién bang ngdn ngit Python va

st dung thu vién hd tro xir Iy anh OpenCV [4].

T G

il

Hinh 4. Két qua xac dinh cac ddi twong 13 biéu dd (khoanh ving mau do) tir hinh anh gdc.
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Hinh 5. Két qua can chinh (xoay) biéu db vé mot hé toa do truc chudn (vién den & goc trén bén phai
va goc dudi bén trai minh hoa két qua cuia phép xoay dé dd thi dugc hién thi vudng goc).

Hinh 6. Két qua tach duong line trong 1 biéu d6 am.

2.4. Xdy dung giao dién GUI

54

Sau khi da thyc hién qua trinh tién xir 1y, két qua tach duong line va anh gbc duoc luu
vao trong 1 thu muc. Nguoi dung thuc hi¢n chirc nang load anh tir mot thu muc. Giao dién
GUI cuia Digimeto dugc minh hoa trong Hinh 7. Nhu minh hoa, thanh toolbar thé hién cac
chtre nang chinh cua ing dung DigiMeto. Giao dién dugc chia lam 3 vung chinh: (1) Vung
hién thi anh trong thu muc; ving hién thi anh gian do dang lam viéc, voi cac gia tri do tuong
ung; Vung hién thi két qua doc trén toan bo gian dd. Mot sd chuc nang bd tro nhu duyét gian

dd theo ngay, thong tin vé tram, tao 1ap bao cdo luu két qua cling dugc ho tro.

Load céc anh Céc chirc nang Chon danh muc Théng tin vé
trong mot thu mucthao tac véi do thi céc do6 thi ho tro thai gian doc dit liéu

8 P1an mim 56 hoa 0D thy ki tuong thiy vin

SR Q& /&2 O conloaibiduds: (906 m Ths gian: 00:00->00:00+24h 60 phit(24) || D &m: 0->100 2 mi(s0) yvd>
am_0_0jpg
am_10_0jpg Vung
4 b hién thi
am_10.1jpg i 5 : sE2ks két qua
10.2 Lﬁ¥\’ ~\//lrl dQC dcl’
am_10_2jpg -
’ M lieu
am_1.0jpg
Vvung e
hién thi ;/-Ni gian ;/;qug .
danh < : i 3 — Dt chinh .
e Vung hién thjanh cta do thj M8 631180 [am_10_0.jpg
sach cac Ngay thing 0
2 \ ) Téntram | Dk Mil
anh trong : | =
thu muc Nody tride | Ngdy sac,

R Tao bio cio
Luu két qua
Da chon xong thu muc, nhan vao 1 anh dé thao tac

Hinh 7. Giao di¢n chinh cua ung dung DigiMeto.
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D6i véi mot sb loai gian d0, két qua phat hién diém dau (mdc thoi gian) bat dau doc dir
liéu con chua chinh xac; hogc xac dinh khoang thoi gian 1dy méu (thay vi mac dinh la 15 phut
hodc 1h, c6 thé dat gia tri tuy chinh); hodc diém gbc toa do bat dau doc dir lidu; k¥ thuat vién
c6 thé tinh chinh nhimg tham sb nay qua giao dién nhu Hinh 8.

SR @ % 8Z © cronloaibidudd: @ Luong Mua - [Théi gian: 00:00->00:00+24h 60 phit(24) || Chénh léch mua: -5->105 1 mi(110) Tyivd>

mua_4_0jpg Gophit  Chéshiechmua
mua_4_1jpg
mua_5_0jpg
mua_S_1jpg ) Cninh sia thdng 56 7 X
Thdi gian bat dau Ludng mua bit dau
0:00 <1-5.00
mua_6.0jpg Thai gian két thic + s6 ngdy  Lugng mua két thic
23:00 2o 2 1105.00
Thai gian 18y m3u (pht) Luigng mua/1 déng ké
mua_6_1jpg 10.00 :11.00
[ Gii tham s3 parabol ] Giil giéi han dau cusi
| Ap dung
mua_7_0jpg '/ thiigian +/-lugng
210,00
Diéu chinh
mua_7_1jpg M3 tai liéu | mua_7_0.jpg
Ngay théng 0
Téntram Dk Mil
mua_8_0jpg Matram 48882
Ngay trudc Ngay sau
Tao bao cdo
mua 8_1jpg Luu két qua

Hinh 8. Thao tac lya chon khoang thoi gian doc (thoi gian 14y mAu tin hiéu) trén cong cu.
3. Két qua va thio luin

3.1. Tdap dir lieu danh gia va do do

Trong cac danh gia budc dau nay, ching toi chi lya chon mét tap nho cac anh tir cac hinh
anh gian dd da duoc scan tai trung tam KTTV. Méi loai dit liéu lua chon 05 gian dd; véi cac
dic diém vé d6 kho va chat lwong gian d6 khac nhau. Vi dy, Hinh 9 minh hoa do phtc tap khi
doc gian d6 mua. Trong d6, Hinh 9a 13 mot gian d6 mua don gian thudng gip; gian dd Hinh
9b 14 mot gian mua phirc tap trong d6 c6 nhiéu duong line sat nhau c6 thé 1am anh huéng t6i
két qua doc bang phan mém DigiMeto.

[a)= MGt gian mwa dom gian thudng gap

(b)— Mt gidin mura phire tap vii lugng mua 16m & thén gian sauw 2h sdng

Hinh 9. Minh hoa d6 kho cia mét loai gian dd mua dugc lua chon trong tap dir liéu danh gia.
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Do do duoc stir dung 1a sai léch trung binh (MAE—Mean Absoluted Error) gitra gia tri do
bang phan mém DigiMeto va gia tri thuc té do k¥ thudt vién ghi trén ban d6. Vi mdi loai gian
d6 c6 don vi do khac nhau, chiing t6i tinh toan gia tri twong ddi (%) thay vi gia tri tuyét doi
nhu trong cong thitc MAE thong thuong. Cong thirc tinh MAE theo % duoc dinh nghia nhu
sau:

lr-f@)|

f@ M

Trong do, /1a téng s6 mau (diém) 1dy dit lidu; £ (i) 1a gia tri cia k¥ thudt vién, f(i)la gia

tri do bang phan mém. Hinh 10 minh hoa cich xac dinh gia tri f(i) va, £ (i) d6i voi mot anh

gian d trong tap dir liéu danh gia. Ngoai ra, sai 1éch vé thoi gian tai diém do ciling dugc danh
gia trong tu nhung sir dung gia tri tuyét ddi (theo don vi 1a phat).

MAE— Ly

) i ke 5400 85

- o
St Q 3 {'ﬂfu Coonlonibfudd: (105 An  [Thit gan: 00:00-00:00+24h 15 phia(96) || D e 0->100 2 m(s0) | >

Cac gia tri dw doan tlr
_phan tach duong line s s

Zoom 10 nhd bing con n chudt.
Hinh 10. Két qua doc tai mot thoi gian tir 17h dén 21h cua dd thi trong Hinh 1.

3.2. Két qua danh gid

Két qua danh gia mot sé dir dit liéu gian do am, mua, ap va nhiét dugc thong ké trong
Bang 1 dén Bang 4 twong tmg. Két qua gia tri thong ké cho thay, vé mit gia tri do, sai 1éch voi
cac gian do nhiét, am va ap 1a khong qua 2%. Trong khi d6, gian d6 mua c6 sai 1éch 16n hon.
Ngoai gia tri trung binh, cac gia tri thong ké khac nhu trung vi, sai s6 10n nhat ciing cho thay
d6 6n dinh cia két qua. Dic biét truong hop Hinh 9b khi gian do mua phuc tap, lugng mua
16n nén doan tir 7h ¢6 gia tri sai s6 lon. Mot 5O huong giai quyet trong trudng hop nay bao
gdm cac cong cu tinh chinh lwa chon dudng va gia tri gbc cia mdi duong cé thé tro gitp hiéu
chinh cac gia tri do. V& sai 1éch thoi gian do, trong cac bang thong ké cho thay sai 1éch khong
qua 5 phut. Tuy nhién, mot sd gian do yéu cau thoi gian tinh chinh nhu xac dinh thoi diém bat
dau, thoi diém két thuc; danh ddu mdc trén ludi. Nhimg thao tic ndy yéu cau thoi gian thuc
hién cta k¥ thuat vién. Trung binh thoi gian thuc hién cho mdi gian do 1a 3 phut. Ngoai gia tri
trung binh, cac gia tri thong ké khac nhu trung vi, sai s6 16n nhat ciing cho thdy d6 6n dinh
cta két qua.
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Bang 1. Két qua danh gia sai léch v6i cac gian d6 Am.

57

Anh Panh gia sai Iénh Gid tri thong ke - -
Trung binh = STD Trung vi Sai s0 16n nhat
am_2 1l.png Gia tri doc (%) 0,79+ 1 1,08 2,33
Thoi gian (phat) 0:05 0:04 0:15
am_1 1.png Gia tri doc (%) 0,771 1,06 2,27
Thoi gian (phat) 0:07 0:02 0:20
am_10 l.png Gia tri doc (%) 0,55+1 0,00 3,16
Thoi gian (phut) 0:03 0:02 0:14
Bang 2. Két qua danh gia sai léch véi cac gian d6 Mua.
. Gi4 trj thong ké
Anh Danh gia sai 1énh N -
Trung binh = STD Trung vi Sai s0 16n nhat
mua 5 0.png Gia tri doc (%) 0.04+0 0 1.00
Thoi gian (phtit) 0:00:31 0:00 0:01
mua 6 0.png Gia tri doc (%) 0.04+0 0 1.00
Thoi gian (phit) 0:00:29 0:00 0:01
mua 7 0.png Gia tri doc (%) 12.40 + 46 0 59
Thoi gian (phit) 0:00:31 0:00 1:00
Bang 3. Két qua danh gia sai léch véi cac gian d6 Nhiét.
Anh Panh gia sai 1énh Gid tri thong ké - -
Trung binh = STD Trung vi Sai s0 16m nhat
nhiet 2 1 Gia tri doc (%) 1.75+5 0.55 24,81%
Thoi gian (phut) 0:00:20 0:00 0:01
nhiet 10 1 Gia tri doc (%) 1.19+1 1.13 2,45%
Thoi gian (phtt) 0:00:37 0:01 0:01
nhiet 0 0 Gia tri doc (%) 245+ 1 2.49 6,07%
Thoi gian (phut) 0:00:29 0:00 0:01
Bang 4. Két qua danh gia sai 1éch véi cac gian d6 Nudc.
Anh Pinh gia sai Iénh GiA trj thong k¢ - -
Trung binh = STD Trung vi Sai s0 16m nhat
nuoc 0 Gia tri doc (%) 0.09+0 0,10 0,10
Thoi gian (phut) 0:00:26 0:00 0:01
nuoc_1 Gia tri doc (%) 0.13+0 0,13 0,14
Thoi gian (phtit) 0:00:29 0:00 0:01
nuoc_3 Gia tri doc (%) 0.15+0 0,15 0,15
Thoi gian (pht) 0:00:31 0:00 0:01
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4. Két luan
Trong nghién ctru di dé xuit cac k¥ thuat dé phat trién tng dung DigiMeto thuc hién sd
hoa mot s loai gian do ty ghi nganh KTTV. Phan mém sir dung cac két qua tir cac thuat toan
xur ly anh va nhan dang. Hién nay phan mém DigiMeto ho tro 4 loai gian dd chinh 13 Mua,
Am, Nhiét, Ap Qua danh gia budc dau voi mot so gian do cho thiy sai s0 trong qua trinh doc
bang phan mém 1a dudi 2% véi cac gian dd co chat luong tot. Mot sb tinh chinh do nguoi
ding cudi thyc hién trong phin mém da giup cho viée doc dit liéu trén cac gian dd duoc chinh
xac va tiy bién. Két qua budc dau nay minh chimng tinh kha thi khi sir dung cac cong cu cua
xu ly anh va hoc may trong giai quyét bai toan sb hoa tai liéu nganh KTTV. Trong thoi gian
t61, chiing t6i s& tiép tuc t6i wu qua trinh xur Iy dé dam bao giam th1eu thoi gian va su tuong
tac cua ngudi ding cudi. Dic biét, chung t6i s& tip trung giai quyét nhimg han ché cua tng
dung ddi véi cac gian do co chat lugng kém do da luu trir qua thoi gian dai.
DPong gop cua tac gia: Xay dung y tudng nghién ctru: P.L.P., HH.P., H.V.; Lua chon
phuong phap nghién ctu: P.L.P., HH.P., H.V.; Xt 1y s6 liéu: L.T.H., M.X.H., T.V.L.; Phan
tich mau: HH.P., H.V.,, M.X.H., T.V.L.; Ly mau: L.T.H.; Viét ban thao bai bao: P.L.P.,
H.H.P., H.V.; Chinh sua bai bao: P.L.P., H.H.P., H.V.
Loi cam doan: Tép thé tac gia cam doan bai bio nay 1a cong trinh nghién ctru cua tap thé tac
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Abstract: In this paper, a software tool named DigiMeto (Digitizing Metontological Graph)
is presented. This tool aims to support automatically reading hydro—meteorological graphs
such as rainfall, pressure, humidity, temperature. To build this tool, recognition algorithms
and image processing techniques are applied. First, the region—of—interest for each graph is
cropped from the scanned image; Lines (containing data) and grid data of each type of the
graph are separated from the background. Based on the pre—defined parameters of the grid
configuration and a parameter of interval time, the corresponding values at points are
determined. DigiMeto is built with a Graphic User Interface (GUI). A number of supporting
functions built in DigiMeto allow users to update the outputs once the automatical results
are incorrect. The experimental results confirmed that this tool can help reduce reading time
comparing with conventional way with manual procedures. Accuracy rate of the humidity,
pressure and thermohygrographs is averagely less than 2% error compared with the
measurements by technical staff. This tool requires only 3 minutes for all operations to
obtain the final results. With more complex graphs (e.g., the graphs are measured more than
one day), there is usually a greater error. Future research directions are discussed and
suggested so that this tool can be fully automated and minimal end—user’s operations.
Keywords: Digitizing Metontological Graphs; Pluviograph; Computer vision; Image
Processing; Graphic User Interface.
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Tém tit: Nghién cru dua ra két qua phén tich, danh gia tac dong ciia bién ddi khi hau
(BDKH) dén linh vuc str dung dit ¢ tinh Binh Phudc dua trén bo chi sé danh gia theo céc
két qua mo hinh khi hau, mé hinh ngap. Trén co s¢ d6, nghién ciru da dua ra nhimg két qua
vé mirc d6 tac dong va danh gia anh huong cua ching dén stir dung dit (SDD) ¢ tinh Binh
Phudc, cu thé: dat dai thanh phé DPong Xoai (TP. Pdong Xoai) chiu mure d6 tac dong thap
nhét tir 0,54— 0,55; huyén Bu DPép chiu tac dong do BDKH dén linh vuc st dung dat & muc
cao, v6i chi s tac dong tir 0,60-0,66 theo mot sd kich ban. Nhing huyén thi khac cua tinh
Binh Phudc c6 pham vi SDD bi tac dong vira téi mue cao voi chi so tac dong tur 0,54-0,60.
Dong thoi, bai bdo dé xuit mot s6 giai phap thich ung voi BDKH, nhiing két qua nghién
clru ndy s& gdp phan cung cap thong tin cho tinh Binh Phudc, phuc vu quy hoach lai SDP
mat cach hop 1y trong bdi canh BDKH.

Tir khéa: Mirc do tac dong; Bién ddi khi hau; Sir dung dét, Thich tng.

1. Mé& dau

Bién d6i khi hau trong giai doan hién tai 1a do cac hoat dong cong nghi€p, xa hoi lam
phat thai qua murc cac khi nha kinh vao bau khi quyén [1]. R4t nhiéu nghién ciu vé BDKH
da duogc trién khai theo 3 hudng chinh d6 14 [2]: (i) Nghién ciru ban chat nguyén nhén, co
ché vat Iy cia BDKH [1-3]; (ii) Panh gia tac dong cia BDKH, tinh d& bi ton thuong (DBTT)
do BDKH [4-8]; (iii) Giéi phap chién luoc va ké hoach hanh dong nham giam thiéu BDKH
[9-11].

Danh gia tac dong do BDKH la nghién ctru xac dinh c&c anh huong cia BDKH 1én moi
truong va cac hoat dong kinh té x4 hoi cua dja phuong. Ngoai anh huong bét loi, BPKH con
cd thé mang lai nhitng anh huong c6 loi. Panh gia tic dong cuia BPKH ciing bao gdm viéc
xdc dinh va danh gia cac giai phap thich ung voéi BDKH [4]. Hién nay c6 nhiéu cach tiép can
trong danh gia tac dong cua BDKH. Theo IPCC, c6 3 cach: Tiép can tac dong (impact—
approach), t1ep cén tuong tac (interaction-approach) va t1ep can téng hop (integrated—
approach). M01 cach tiép can c6 nhimng diém manh va han ché riéng, theo do, tuy thudc vao
nhiéu yéu t6 khac nhau (yéu cau danh gia, pham vi, khung thoi gian va ngudn lyc...) dé lra
chon [4]. BDKH v6i nhiing biéu hién nhu ndng 1én toan cau, bién ddi luong mua, nude bién
dang, cac hién tugng thoi tiét cuc doan s& tac dong dén hau hét moi linh vuc nhu nong nghi¢p,
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cong nghiép, du lich hay tai nguyén dt, tai nguyén nudc va dén ca doi séng con ngudi [1].
Trong d6 tai nguyén dat vai linh vuc quan trong la SDD, mot trong nhing dbi twong chiu tac
dong manh mé cuia BDKH Va cac van dé ' ngdp ung, han han, sa mac hoa, x61 mon, sat 19, .
ngay cang nang ne s& anh hudng truc tiép dén su phat trlen kinh té-xa hoi. D3 c6 khong 1t
cac nghién ciru vé danh gia tac dong cua BDKH va dé xuét giai phap thich tmg lién quan dén
van dé SDD, tai nguyén dat & Viét Nam nhu: Nam 2019, Tuén va cong su [13] da thuc hién
nghién ctru tic dong cia BPKH dén nong nghiép va sang kién thich img véi BDKH tai huyén
Van Ban, tinh Lao Cai [13]; Nam 2018, Ngoc va cong su [14] da danh gia cac loai hinh sur
dung dit néng nghiép thich ing véi BDKH ¢ huyén Quang Dién, tinh Thira Thién Hué.
Trong khi d6, Vi va cong su [15] da danh gia tac dong cua man va ngap theo kich ban BDKH
dén tiém nang thich nghi dit dai vung ven bién ddng bang song Ciru Long hay nghién ctru
b tri SDD cua tinh Nam Dinh dé thich tmg voi BDKH [16].

Nam & vung Dong Nam B9, tinh Binh Phudc dugc du bao dén gitra thé ky nhiét d6 tang
1,40°C, lwgng mua nam c6 mirc bién d6i tir 9,20-9,90% [12]; Vao cudi thé ky, muc tang
nhiét 6 dugc du bao khoang 1,90°C, d6i v6i lugng mwa mure bién ddi khoang 14,50-16,60%
theo kich ban phat thai trung binh (RCP4.5) [12] BDKH nhimng thay 601 vé€ hinh thai trong
chu trinh nuéc: mua—nude boc hoi... déu din dén sy thay d01 co ché am trong dét, luong
nudc ngdm va cac dong chay. Nguy co nong va dét dai kho can s& din dén gia tang dién tich
dat bi thodi hoa ¢ Binh Phudce. Ngugc lai, viée sir dung dat dai ciing c6 anh hudng d6i véi sy
thay ddi cac yéu t6 khi hau. Luong phat thai khi nha kinh do str dung dit, chat pha dan dén
suy thoai rimg... la nhimg nguyén nhén tac dong dén sy nong Ién cua toan cau. Ngap giy
anh huong dén ket cAu dat dai, chat luong tai nguyen dat va nhu cau sir dung dat & cac khu
vue xdy ra hién tuong nay. Ngap do 1t anh huong dén céac loai dat nhu: dat rimg, dat trong
cay cong nghiép, dat song ho, dit giao thong tap trung & cac huyén Bu Gia Mép, Bu Ding,
Bu Dép va mot phén thi xa Phude Long.

Trudc cac suc ép vé toc do phat trién kinh té—x4 hoi trén dia ban tinh Binh Phudc két
hop nhitng bién d6i cua khi hau dang ngdy cang nghiém trong thi nghién ctru danh gia tac
dong ciia BPKH dén linh vuc SDP va dé xuit mot s giai phap thich Gmg duoc tién hanh.
Nhom téc gia da sir dung phuong phap bo chi s danh gia dwa trén nhitng két qua kich ban
ctia md hinh khi hau va mé hinh ngap. Véi muc tiéu danh giac tac dong cia BDKH dén linh
vic SDD theo céc cap thang do trong bo chi s6 cho tinh Binh Phudc.

2. Phuwong phap nghién ciru

2.1 Gioi thiéu khu viec nghién curu

Nghién ctru dugc thuc hién trén khu vuc tinh Binh Phudc, 1a mét tinh thudc mién Pong
Nam B9, c6 duong bién gioi tiép giap voi Campuchia dai 260,433 km (Hinh 1). Khu vye
nghién ctru ¢6 dia ban trung chuyén giita Nam Tay Nguyén va mién bong Nam B9, nén tinh
c6 dia hinh rat da dang, gdm ca dia hinh cao nguyén, d6i ntii va dong bang. Nam trong vung
kinh té trong diém phia Nam, c¢6 vi tri khéng xa Thanh phé HO Chi Minh—trung tim kinh té
16n nhét ctia ca nudce—lai c6 cira khau thong thuong v6i Campuchia, Binh Phudc 6 rt nhiéu
co hoi dé phat trién thwong mai, du lich va xuét khéu, ... Binh Phudc ¢6 dia hinh twong ddi
bang phang hon so voi cac tinh mién nai khéc trong ca nude. Pat c6 do dbc trén 250 chi
chiém 11,27% dién tich ty nhién (DTTN) cta tinh. Dat c6 chat luong trung binh tré 1én chiém
74,43% DTTN, trong d6 dit c6 chat lwong cao nhit chiém 60,69% tong DTTN. Theo Nién
giam thng ké tinh Binh Phudc ndm 2016, toan tinh ¢6 6 nhém dat chinh gdm: nhom dat x6i
mon, tro so6i da (chiém 0,03%), nhom dat den (chiém 0,09%), nhom dat dbc tu (chiém 3,50%)
nhom dat phu sa (chiém 0,13%), nhom dat xam (chiém 13,61%) va nhom dat nau, d6 vang
(chiém 78,55%) trong co cdu nhom dat ciia Tinh. Trong co ciu SDD thi dt rimg dic dung,
rimg phong ho ty nhién c6 dién tich nhiéu nhét.
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Hinh 1. Ban dd hanh chinh tinh Binh Phudc.

2.2. Phwong phdp danh gid tac dong ciia BDKH bang chi sé (két hop GIS)

Chi s6 nhimg tac dong cua BDKH duoc Xac 13p trong méi quan h¢ cua 03 yéu té (Hinh
2): muc d6 phoi nhiem (E), mic do nhay cam (S) [4,10]. Cac thuat ngtr nay c6 thé thay doi
trong cac nghién ctru khéc nhau.

Exposure Sensitivity
(Phoi nhiém) (Nhay cim)

Hinh 2. M6 hinh ¥ niém danh gia tinh DBTT do BDKH [4].

Ap dung phuong phép chi s dé danh gia tac dong tiém an va tinh dé bi ton thuong
(DBTT) di véi bién doi khi hau theo quy trinh nhu sau:

Budce 1: Xac dinh b chi thi (BCT)

BCT va trong sb tuong tng phuc vu danh gia tac dong cuia BDKH bao gdom cac chi thi
thé hién kha niang phoi nhiém E, tinh nhay cam S (tir d6 danh gia duoc tac dong I). Phuong
phap tong quan tai liéu va tham van chuyén gia ciing ddng thoi duoc sir dung ¢ ndi dung nay.

Can cu vai tro cua cac chi thi trong mdi nhém, céc trong s dugc xac dinh nhu sau:

+ Kha ning phoi nhiém duoc danh gia thong qua cac tac nhan/hién tuong Vvéi trong sb
khong gidng nhau. Trén co s¢ dic diém cua mdi tac nhan trong m0| guan hé (tac dong) truc
tiép d6i voi BDKH cung véi y kién caa cac chuyen gia, trong sb cua cac tac nhan dugc Xac
dinh (goi 1a trong sb tac nhan). Tuong tu dbi Vo tlnh nhay cam va kha ning thich tng, lan
luot xac dinh duoc trong s6 dac diém va trong sb6 nguon lyc.

+ Trong s cua céc chi thi thanh phan trong cing mét nhém (khia canh) dugc xac dinh
dira trén vai tro d6i v6i khia canh ma chung dai dién (goi 12 trong sé riéng).
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+ Trong s cua tirng chi thi xét trong ca bo chi thi dugc tinh bang tich sb gitra trong sé
riéng va trong sb tac nhan/dic diém/ngudn luc (goi 1 trong s wu tién).

Budc 2: Chudn héa cac s6 liéu thuce (chi thi) theo thang diém 0-1

Cac chi thi co don vi va ty & khac nhau, vi thé can chuan bang cach ddng nhat gia tri tir
0-1.

— Dbi véi céc chi thi ti 18 (%): néu ti 1é dugc xét trong ciing mot hé thdng (toan ving
nghién ciru), chi thi dugc chuan hoa bang cach giir nguyén gia tri va bo don vi %.

— Déi vai hau hét cac chi thi E (nhu nhiét do, luong mua, bio), S va AC: chuan hda theo
cong thirc sau:

+ Quan hé thudn véi cdu phan dang xét:

L. (Gia tri thwc — Gia tri nhé nhat)
Chisd =

(GiA tri lén nhit — Gia tri nhé nhit) )
+ Quan hé nghich véi cAu phan dang xét:
(Gia tri 1é6m nhat — Gia tri thwe)
(Gia tri 16m nhat — Gia tri nhé nhat) (2)

Chisé =

Budc 3: Tinh toan chi s tong hop

Chi so tong hop cua tung cau phan (E, S) dugc tinh toan dua trén gia tri chuan hoa cua
chi thi i va trong so6 uu tién wi theo cac céng thie dudi day. Chi so | 1a ham s6 caa nhom chi
SGEvas.

E =Y, E; « WE; (3) S= X SixWS; (4)

I=E*S (5)

Trong d6 I 1a tdc dong cua thién tai; E 1a nguy co hung chiu thién tai; S mic do nhay
cam voi nguy co thién tai; Ei, Si 1an luot 1a gia tri chuan hoa cua chi thi thir i trong cau phan
E, S; Wei, Wsi lan luot Ia trong s6 uu tién caa chi thi tha i trong cau phan E, S; n 1a s6 luong
cac chi thi thanh phén (ctia moi cAu phén E, S, AC).

Su tac dong cua thién tai dugc xac dinh la: I=E * S.

Tac dong cia BDKH thong qua sur gia tang cac loai hinh thién tai 1 bdo, xam nhap man,
mua 16n, ngdp lut, ndng néng va han han két hop v6i mirc d6 nhay cam thién tai;

Mtrc d§ himng chiu thién tai tai mot vung 1a 16n va mare d§ nhay cam véi thién tai cling
16n — tac dong manh;

Nguoc lai, mot vung hirng chiu nhiéu thién tai, nhung céc yéu td nhu dan cu, san xuét
néng nghiép, co so ha tang... it hay hodc khong co — it bi tac dong;

Hoac, nhay cam voi thién tai cao, nhung thién tai it xay ra thién tai khong xay ra hodc
xay ra rat it va nhe — it tac dong;

Su tac dong cua thién tai dugc xac dinh 1a sy Kkét hop ctia mirc d¢ hung chiu thién tai véi
muc d§ nhay cdm véi thién tai.

Téac dong dugc diénta: I=E*S

+ I: tdc dong cua thién tai;

+ E: nguy co hting chiu thién tai;

+S: cac ton that dbi voi thién tai (mirc d6 nhay cam véi nguy co thién tai).

+ Chi s6 dé bi t6n thwong dién ta mirc d6 tac dong dugc lam giam di nho vao kha nang
g pho t6t hay thich tng cao voi nhiing tac dong cia thién tai;

+ Téc dong cia BDKH manh, thich ing — tmg phé t6t — ton thuong thap;

+ Ngugc lai, tac dong cia BDKH nho, nhung dia phuong khong tmg pho hodc thich img
kém — bi ton thuong rat cao.

Budc 4: Thanh 1ap bo chi s6 va danh gia
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Bang 1. Bo chi thi nguy co hung chiu thién tai (E) trén dia ban tinh Binh Phudc.

Hién twong (1) Chi thi (2) Ky hiéu Quan hé

Nhiét do Mtrc 46 gia tang nhi¢t do tbi cao so v6i giai E1l.1 +
doan 1986 — 2005 (°C)

Lwong mua Mtrc 36 gia ting lugng mua nadm so véi giai E.1.2 +
doan 1986 — 2005 (%)

Bio, ATND, S6 lwong con bio, 4p thap nhiét d¢i, gdy anh E.1.3 +
hudng trong 10 nam (con)

Han han Chi s6 kho han va mirc d6 bién d6i trong 20 E.1.6 +
nam

Ngap lii Pham vi ngap 16n nhat (>0.1 m) (ha) E.1.7 +
Do sdu ngap 16n nhat (m) E.1.8 +

Bang 2. B) chi thi mirc 46 nhay cam vdi nguy co thién tai (S) trén dia ban tinh Binh Phudc.

Khia canh (1) Chi thi (2) Ky hi¢gu  Mbi quan h¢
Tai nguyén Dién tich rimg phong ho (ha) S111 -
rung Dién tich rirng dac dung (ha) S.112 -
Dién tich rimg san xuat (ha) S.1.13 -
St dung dét Dat san xuét nong nghiép: Dt trong cay hang nim, dat trong laa, 5121 N

dat co dung vao chan nudi, dét trong ciy hang niam khéac (ha)

Dat 1am nghiép: ¢6 ring (rimg san xuét rimg phong ho, rimg dic

dung) (ha) S.1.2.2 -
Dét chuyén dung: Dét tru s& co quan, cong trinh su nghiép, dét
qudc phong — an ninh, dat san xuat, kinh doanh phi nong nghiép, S.1.2.3 +
dat c6 myc dich cong cong (ha)
Dat ¢: Dat ¢ do thi, dat & nong thon (ha) S.1.2.4 +
Tai nguyén Téng dién tich khoang san theo timg huyén/thi (ha) S.1.3.1 -
khoang san
Tai nguyén Nhu cau st dung nuée dudi dat (m3/ngay) S.1.4.1 -
nudc Nhu ciu st dung nude sinh hoat tai cac ving d6 thi (m¥ngay) S.1.4.2 -
Nhu ciu sir dung nude sinh hoat tai cac ving nong thon 5143 ~

(m3/ngay)

2.3. Phwong phdp ldp ban dé

Céc ban dd phan b SDP va ban db chi sb tac dong dé tai duoc xay dung bang k¥ thuat
tich hop thong tin, chdng ghép cac 16p thong tin ¢6 trong s6, tong hop, tinh toan cho cac chi
sO chinh va chi s6 phu... thdng qua phan mém ArcGIS 10.1 trén ban do nén ty 18 1: 50.000,
hé toa d6 VN 2000.

2.4. 86 lidu

Céc tai liéu, so liéu lién quan dén hién trang va quy hoach SDD, tinh hinh BBDKH, sb
liéu hanh chinh dugc thu thap va phan tich. Bén canh do, két qua tinh todn kich ban nhiét do,
lwong mua [12], nguy co ngap, dit lidu bio dugc ké thira tir dé tai “Panh gia anh huong cua
BDKH dén bién dong dién tich va co ciu st dung dat, tiém nang phat trién kinh té xa hoi,
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tiém nang khai thac cac loai tai nguyén khoang san trén dia ban tinh Binh Phudc” [12] 1am
co s¢ dé xay dung ban do tac dong khoanh vung cac khu vuc dang quan tam, phuc vu phan
tich, danh gia va dé xuat mot s6 giai phap thich tng.

BAN B0 HIEN TRANG SU DUNG BAT TINH BINH PHUGC NAM 2015
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Hinh 4. Ban d hién trang SDP nam 2015 (a) va quy hoach SDB dén nam 2020 (b) tinh Binh Phudc.
3. Két qua va thio luin

3.1 Bdnh gid tdc ddng ciia BPKH dén sir dung ddt tinh Binh Phudc

Duya trén ban d6 hién trang SDD nidm 2015 va quy hoach SDD dén nam 2020 két hop
v6i bd chi sé himg chiu (E) va bo chi sb nhay cam (S) trinh bay ¢ muc 2.2 trong Bang 1 va
Bang 2. Tur d6 nhém nghién ctru thye hién tinh todn dy bdo mirc d¢ tac dong cia BDKH dén
linh vuc SDD tinh Binh Phudc (Bang 3).
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Bang 3. Két qua tinh toan chi s6 tac dong cia BDKH dén SDP tinh Binh Phudc.

Huyén Chi  Chi  145- 145~ 145- 145~ 185 185 185  185-
thanh s6E s6S 2025 2030 2050 2100 2025 2030 2050 2100
Ddng 033 021 0,54 0,55 0,54 0,55 0,55 0,55 0,56 0,56

Xoai

Phudc 037 0,24 0,60 0,63 0,62 0,64 0,58 0,59 0,64 0,64
Long

Binh 037 0,24 0,61 0,60 0,60 0,61 0,61 0,59 0,60 0,59
Long

Chon 035 0,25 0,60 0,60 0,60 0,60 0,60 0,60 0,60 0,59
Thanh

Hon 037 025 0,62 0,61 0,60 0,61 0,62 0,61 0,60 0,59
Quan

Ddng 032 0,26 0,58 0,61 0,59 0,60 0,59 0,62 0,60 0,61
Phi

LocNinh 0,38 0,19 0,57 0,56 0,56 0,57 0,55 0,55 0,56 0,55
Phi 036 0,25 0,61 0,63 0,62 0,64 0,59 0,60 0,62 0,61
Riéng

Bu Bing 0,36 0,21 0,57 0,57 0,57 0,57 0,58 0,56 0,58 0,59
Bu Dép 0,41 0,23 0,64 0,63 0,64 0,66 0,62 0,61 0,65 0,63
Bu Gia 0,43 0,17 0,60 0,61 0,59 0,60 0,56 0,57 0,61 0,59
Mip

Két qua chi s6 tac dong (I) trinh bay trong Bang 3 cho thay, mic d6 tac dong do BDKH
dén linh vuc SDD 13 ¢ mic vira va cao, cao nhat 1a 0,66, dao dong tir 0,54-0,60, tic 13 &
thang thir 3 (mau cam) va thir 4 (mau d6) trong thang muc d6 tac dong. Cu thé:

— Theo kich ban RCP4.5:

+ Vao ndm 2025 (Hinh 5a): Cac huyén Bu Dép, Hon Quan chiu sy tac dong cao nhét va
ké dén 1a huyén Bu Gia Map, TX. Phudc Long, Binh Long, huyén Pht Riéng va Chon Thanh
v6i muc tac dong (I) déu trén 0,62. Pay 1a nhimng huyén thi xa chiu sy phoi nhiém timg yéu
t6 nhu ngdp, mua, nhiét do 10, hay chiu sy phoi nhiém cua ca ba yéu t6 16n. Bén canh do,
nhimng huyén thi nay, cac loai dat nhay cam voi thién tai chiém phan 16n nhu: dat rimg, dat
ndéng nghiép, dét trong cay coéng nghiép, dat nuong ray, dat song ho, dat xur ly rac thai, dat
cac cong trinh nang lwong. Trong khi d6, TP. Pong Xoai chiu su tac dong thip nhat trong
cac huyén thanh, tuy nhién theo thang danh gia tac dong (I) thi vin & muc tac dong vira, bang
0,54.

+ Vao nam 2030 (Hinh 5b): mirc do tac dong cao do BDKH dén sir dung dat tinh Binh
Phudéc da mo rong thém huyén Déng Pht véi chi sd tac dong 1a 0,61, huyén Phu Riéng, Bu
DPbp va TX. Phudc Long chiu su tac dong cuia BDKH cao nhat, chi s6 I 14 0,63. Cac huyén
Bu Pang, Loc Ninh chiu mtc d6 tac dong vira 0,57 va TP. Déng Xoai chiu muc do tac dong
do BPKH thip nhit 13 0,55. Twong tw, vao nim 2050 (Hinh 5¢), chi s6 tac dong gidng voi
nam 2030

+ Dén cudi thé ky (nam 2100): muc do tac dong do BPKH dbi voi co ciu sir dung dat ¢
hau hét cac huyén, thi nhu Binh Long, Hon Quan, DPong Pha, Bu Gia Map, Chon Thanh la
khong d6i. Cac huyén Bu DPbp, TX. Phuéc Long va huyén Pha Riéng, chiu su tic dong rat
dang quan tdm & tat ca kich ban, véi chi sb tac dong cao nhat 1a 0,66. TP. Pong Xoai chiu
muirc d6 tac dong thip nhat (Hinh 5d).
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+ O kich ban nay, khu vuc Bic, trung tam va Tay Nam qﬁa Tinh chiu tac dong gﬁa BbKH
cao hon so véi cac khu vuc khac, trong d6 c6 huyén Bu Bop, Hon Quén, Pht Riéng va TX.
Phudc Long.

BAN DO CHI SO TAC DONG DO BIEN DOTKIE HAU TINH RINH PHUGC THEO KICH RAN RC4S NAM 2025 BAN DO CHI SO TAC DONG DO BIEN DOTKIE HAU TINH RINH PHUGC THEO KICH RAN RC4S NAM 2025
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Hinh 5. Ban d0 chi s6 tac dong do BDKH dén SDP tinh Binh Phudc theo kich ban RCP4.5: (a) Nam
2025; (b) Nam 2030; (c) Nam 2050; (d) Nam 2100.

- Theo tung kich ban RCP8.5:

+ Vao ndm 2025 va nam 2030 (Hinh 6a, 6b), chi s6 I & mirc tir 0,55-0,62, chénh léch
gitta hai mc thoi gian 1a khong nhiéu. Tuy nhién cac khu vuc khai thac khoang san bi tac
dong cao di thay doi, Pong Pha ¢ gitta thé ky chiu mirc tac dong vira. Vao nam 2050, chi s6
tac dong & murc cao nhat toi 0,602, dao dong trong khoang tir 0,37-0,60. 4/11 huyén thi &
mirc vira 1a Bu Gia Map, Bu Dép, Phu Riéng, Hon Quan. Khu vyc khong thay doi nhiéu so
vo1 nam 2025 va 2030 nhung mure tac dong cao hon.

+Bén nam 2050 (Hinh 6¢), pham vi tac dong thay d6i, va mirc d6 tac dong tir 0,56-0,65.
Co0 8/11 huyén thi chiu murc do tac dong cao la Phudc Long, Binh Long, Chon Thanh, Bu
Dép, Phu Riéng, Hén Quan. Bong Phu, Bu Dép va Bu Gia Map, véi chi sb tac dong tir 0,60—
0,62, cao nhit 1 0,65 tac dong 1én huyén Bu Dép.

+ Pén cudi thé ky (ndm 2100): muc do tac dong do BDKH d6i v6i co ciu st dung dét ¢
hau hét cac huyén, thi nhu Binh Long, Hon Quan, Pong Pha, Bu Gia Map, Chon Thanh 1a
khong ddi. Cac huyén Bu Bép, TX. Phuéc Long va huyén Phu Riéng, chiu sy tac dong rat
dang quan tam, v6i chi sé tac dong cao nhét 1a 0,63. TP. Pdng Xoai chju mirc d6 tac dong
thap nhit. Pong thoi ¢ kich ban nay pham vi tic dong cao do BDKH bi thu hep hon so véi &
kich ban nam 2025 va nam 2030. Con so v&i kich ban RCP4.5 nam 2100 thi chi tac dong &
kich ban nay nho hon nhung khéng dang ké (Hinh 6d).

+ Péi voi kich ban RCP8.5, khu vuc phia Bic, trung tim, Nam va Tay Nam cua Tinh
chiu tac dong ciia BDKH cao hon so véi cac khu vuc khac. Pham vi chiu tdc dong BDKH
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m& rong hon so véi kich ban RCP4.5, trong d6 c6 huyén Chon Thanh, Pong Phu, Bu Dp,

Hén Quan, Phu Riéng va TX. Phudéc Long.

BAN B0 CHI 50 TAC BONG DO BIEN BOT KHI HAU TINH RINH PHUGC THEQ KICH RAN RCES NAM 2028
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Hinh 6. Ban d0 chi s6 tac dong do BDKH dén SDP tinh Binh Phudc theo kich ban RCP8.5: (a) Nam
2025; (b) Nam 2030; () Nam 2050; (d) Nam 2100.

3.2 Mt s6 gidi phdp thich vmg véi BDKH lién quan dén sir dung dat tinh Binh Phuéce

Gidi phdp chinh sach: Tich hop yéu té BPKH vao céc chién lugc, quy hoach va ké hoach
su dung dat: 13 hoat dong ra soat, diéu chinh, bd sung cho céc chién luoc, quy hoach va Kké
hoach do6, bao gém chu truong, chinh sach, co ché, t6 chuc co lién quan dén viéc thuc hién
chién luoc, quy hoach va ké hoach, cac nhiém vu va san phém cling nhu céc phuong ti¢n,
diéu kién thuc hién cho phu hop vai xu thé BDKH, céc hién tuong khi hau cuc doan va nhiing
tac dong trudc mat va 1au dai ciia chung d6i véi tai nguyén dat.

Gidi phdp khoa hoc cong nghé: Cac két luan khoa hoc chinh 13 co sé cho viéc hoach
dinh cac quy hoach, chién lugc va chinh sach vé dat dai cho sy phat trién bén viing. Nha nudc
can dau tu thich dang cho cac chuong trinh nghién ctru nham giam nhe va thich tmg véi
nhing tac dong cia BDKH dén tai nguyén dat, cac chuong trinh nghién ctru va danh gia tinh
ton thuong cta cac loai hinh st dung dat.

Giai phdp tuyén truyén: Nang cao ning luc, gido duc va truyén thong: Bién phap quan
trong khac nita 1a can nang cao nhén thurc cua cong dong, nang luc cho cac nha quan 1y, cac
nha hoach dinh chinh sach... vé khi hau va BPKH dén tai nguyén dit.

Giai phap thich ung:

- Dbi v6i dit dai chiu anh hudng hodc co nguy co chiu anh hudng cia BPKH, viée sir
dung dt s& han ché va phai dugc quan 1y chat ché. Pé lam duoc diéu d6, can phai danh gia
mirc d bi anh hudng, kha nang chiu anh huong, tinh hinh sir dung dat hién tai, tinh tuan
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hoan ctia viéc st dung dat. Trong d6 nén tdp trung vao cac huyén thi chiu tdc dong cia BDKH
16n nhu: Bu Bép, Chon Thanh, Pong Phti, Hon Quan, Phu Riéng va TX. Phuéc Long. Hay
khu vyc phia Bac, trung tdm, Nam va Tay Nam.

- Phai xac dinh tinh Binh Phuéc ndm & ving thudng xuyén chiu tic dong cua nhiing
hién tugng khi hau nhu: mua 16n, 18, ngdp, han han, kho néng. Hién tugng nay cang cé xu
hudng xay ra manh m& hon do anh huéng cua BDKH. Do vay, dinh hudng sir dung dit cta
tinh cAn chu trong diy manh tham canh ¢ O nhimg noi c6 kha nang tudi, tiéu; Tang cuong néng
1am két hop, khai thac hop ly nhat ngudn tai nguyén dat theo hudng san xuét hang hoa; Bao
vé duy tri va phat trién tham thyc vat & khu vuc dau ngudn, khu vuc nui cao, khu vuc ¢6 tinh
phong ho.

- Béo vé, bao ton dién tich dat 1am nghi¢p hién co6, mé rong dién tich dat tréng rung...
nham thuc day thuc hién cac chuong trinh dé bao t6n va tang cuong bé hap thy khi nha kinh.

- Xay dung chuong trinh sir dung c6 hi€u qua dién tich dat tréng, ddi nii troc tao viée
lam cho nguoi lao dong, x6a do6i gidm ngheo.

- Rasoat quy hoach, dic biét 1a cac huyén va thi chiu anh huéng manh ciia BDKH: Uu
tién dét thiry loi dé xay dung cac cong trinh tiéu ung; Dat giao thong dé xay dung co s ha
tﬁng phong chéng lut bdo; Dat & phuc vu cho viéc tai dinh cu, di dan. Quy hoach sur dung dat
hop 1y tao diéu kién cho viéc dinh canh, dinh cu.

4. Két ludn

Bién d6i khi hau & Binh Phu6c dién bién nhanh, dan dén dién tich dat bi ngap, kho cin
hay thoai hoa s& ting cao lam anh huéng dén san xuat kinh té va doi séng nhan dan.

Bai bao di danh gia muc do tac dong cua BDKH dén sir dung dt tinh Binh Phudc:

— Cac huyén Bu Gia Map, Bu Bdp, TX. Phuéc Long, Phu Riéng, TX. Binh Long, huyén
Hoén Quan, Chon Thanh, Déng Phu chiu sy tac dong do BDKH 16n, dac biét 1a huyén Hén
Quan va TX. Phuéc Long.

— Qua trinh bay tac dong do BDKH d6i véi tinh Binh Phuéc nhan thiy, cac huyén, thi
c6 co cau dat nong nghiép, dat rimg, dat khoang san, dét trong cay an trai, cong nghiép lau
nam, dit song ho dat khu xir 1y rac thai chiu sy tac dong cao. Con cac loai dat giao thong,
cong trinh, quc phong — an ninh, nha &, tru s& uy ban, cong ty chiu su tac dong vira do
BDKH. Diéu trén thé hién qua két qua ban d6 chi s6 tac dong do bién d6i khi hau thiét 1ap
dua trén ban d6 hién trang va quy hoach st dung dat, bo chi sb nhay cam, ton that (S) vabo
chi s phoi nhiém, himg chiu (E).

Tuy nhién, d4t ¢ tinh Binh Phudc duoc st dung cho nhiéu muc dich khac nhau, trong d6
phan 16n dat phuc vu hoat dong ndng nghiép, trong cdy nén d& chuyén ddi muc dich khac
trong cung linh vuc. Nhung dat rung, ndng nghiép Van c6 muc do nhay cam véi BDKH tang,
kha ning phoi nhidm cua loai dat nay véi BDKH la rét cao.

Tuy vay, BDKH lam thay d6i nhit dinh dén co cdu va quy hoach SDP, thé nén c6 thé
thir nhiém nhiéu loai cdy trong cho hiéu qua kinh té cao hon. Cha dong cai tao dat dai vao
cac thoi diém c6 mua, dic biét 1a mua trai mua. Luong mua dién bién tht thuong, do d6 c6
the chi dong str dung dét ndng nghiép vao céc hinh thirc canh tac khac nhau. Nhung co ciu
st dung dat trong tuong lai cua tinh cling phai dbi mat nhiéu thach thac d6 1a: Nhiét do ngay
cang cao, sé luong ngay nang ndng trén 35°C ngay cang nhiéu; Ngap tap trung & cac huyén
thi & hd Thac Mo va Can Pon, noi co ty 1& dat ndng nghiép, ring kha cao. Luong mua mua
mua ngay cang tang, dac biét dac biét 1a phia Bong cua Tinh.

Pong gop cia tac gia: Xay dung y tuong nghién ctru: L.H.N., P.T.L.; Lva chon phuong
phap nghién ctru: L.H.N., P.T.L., T.T.H.; Xir 1y s6 liéu: N.V.T., H.C.T.; Tinh toan: N.V.T.,
H.C.T.; Phan tich két qua: L.HN., N.V.T., H.C.T.; Viét ban thao bai bao: L.H.N., N.V.T.,
H.C.T.; Chinh stra bai bao: H.C.T.
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Loi cam on: Nghién ctru ndy dugc thyc hién dudi sy tai tro cua dé tai nghién ciru khoa hoc
cap Tinh la dé tai: “Panh gia anh huong cua BDKH dén bién dong dién tich va co ciu st
dung d4t, tiém nang phat trién kinh té xa hoi, tiém nang khai thac cac loai tai nguyén khoang
san trén dia ban tinh Binh Phudc”.

Loi cam doan: Tap thé tac gia cam doan bai bao niy 1a cong trinh nghién ctru cua tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhiing nghién cuu trudc day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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Assessment of climate change impacts on land use and some
climate change adaptation measures in Binh Phuoc province
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Abstract: The study gives the results of analysis and assessment of the impact of climate
change (CC) on the land use sector in Binh Phuoc province based on the evaluation indexes
according to the results of the climate model, the flooding model. On that basis, the study
gave results on the level of impacts and their impact assessment on land use (land use) in
Binh Phuoc province, specifically: land use in Dong Xoai city suffered the lowest impact
level from 0.54-0.55; Bu Dop district is affected by climate change on a high level of land
use, with impact indexes from 0.60-0.66 under some scenarios. Other districts and towns
in Binh Phuoc province have medium to high impact range with impact indexes of 0.54—
0.60. The article has outlined the impact of climate change, at the same time proposing some
solutions to adapt to climate change, these research results will contribute to providing
information for Binh Phuoc province, serving the re—planning of malnutrition. reasonable
way in the context of climate change.

Keywords: Impact; Climate change; Land use; Adaptation.



< TAP CHi
@ J KHI TUQNG THUY VAN

Bai bao khoa hoc . o
Giai phap méi vé ban do dé hién thi thong tin khi twgng thiy van

Giap Vin Vinh'*, Nguyén Nam Pirc?, Nguyén Hong Hai?

' Lién doan Khao sat Khi twgng Thuy vén; giapvanvinh@yahoo.com
2 Pai Khi twgng Thuy van khu vuc Nam B9; ngnamduc@gmail.com;
haikstv@yahoo.com

*Tac gia lién hé: giapvanvinh@yahoo.com; Tel.: +84-913998640

Ban Bién tdp nhan bai: 23/3/2021; Ngay phan bién xong: 28/4/2021; Ngay dang bai:
25/5/2021

Tém tat: Hién thi thong tin khi tugng thiy van (KTTV) trén ban d6 1a mot phuong thirc
thong dung trong cong tac quan ly mang ludi tram va du bao KTTV. Tuy nhién, hau hét cac
phan mém may tinh c6 sir dung ban do hién nay dugc thiét ké chay trén nén tang cac cong
cu ban d6 chuyén dung nhu WebGis, Maplnfor, ArcGis ... v6i chi phi ban quyén cao. Do
vdy, giai phap vé ban d6 dé hién thi thong tin KTTV dua trén céc file hinh dnh ban d6 nén
dinh dang JPEG dé dugc nghién ctru, 6 kha nang chay doc 1ap, khong phu thude vao cac
cong vu hd tro ban dd chuyén dung. Két qua ap dung trén cac phan mém img dung 6 Nam
Bo cho thay giai phap méi khong nhiing c6 ddy du cac chiic ning co ban vé ban d nhu
phong to, thu nhd, di chuyén, hién thi thong tin tram, toa dJ con trd trén ban dd ... ma con
co chuc nang nang cao nhu hién thi thong tin duéi dang bang thdng ke, biéu d6, dudng dong
mirc ... Nghién ctru ciing cho thiy tinh thyc tién ctia giai phap méi vé ban d6 trong lap trinh
thay cho cac cong cu ban dd chuyén dung khi xay dung cac phan mém chuyén mon vé
KTTV, dic biét d6i v6i phan mém co6 nhiéu ngudi st dung nham tiét kiém phi ban quyén.

Tir khéa: Ban d6; Khi tuong thuy vin; Hién thi thong tin trén ban do.

1. Mé dau

Ung dung cong nghé tin hoc dé hién thi thong tin trén ban do 1a mot phuong thire théng
dung va duoc phat trién nhanh trong nhiéu linh vyc khac nhau, trong d6 ¢6 nganh khi tuong
thuy van (KTTV). Hau hét cac phan mém Ung dung c6 str dung ban dd hién nay thuong duoc
1ap trinh trén cac nén cong cu hd trg ban dd6 WebGIS, Maplnfor, ArcGis. .

Trén thé gi6i hién nay, cong nghé WebGis duogc sir dung kha phd blen, dién hinh nhu
trang web cua Uy hoi séng Mé Cong c6 thé hién thi sb liéu thiy vin trong thoi gian thuc
quan tric duoc tir mang luoi tram KTTV tu dong ¢ Uy hoi song Mé Cong (MRC); ngoai ra
con ¢co nhiéu phin mém chuyén moén nhu: (1) phan mém HYMOS [1] dé quan ly tong hop
s6 liu KTTV, duge st dung nhiéu @ MRC va 1ap trinh trén nén cong cu hd tro MaplInfor; (2)
phin mém Map & View [2] dugc chuyén giao tir du an WB4 dé tong hop s6 lidu tram tu
dong & Nam B9, sir dung cong cu hd trg ArcGis; (3) phan mém Hydras3 [3] dé diéu khién,
xu ly s6 lidu tram tur dong co thiét bi cua hang OTT, sir dung hinh anh ban dd tinh voi mang
ludi tram 1ap san.

O trong nudc, cong nghé WebGis dang duoc ting dung, dién hinh 1a trang web ciia h¢
thong tram do mua chuyén dung Vrain va cac nghién ctru vé quan 1y dir liéu [4]; ngoai ra, co
nhiéu phan mém chuyén mén dugc 1ap trinh trén nén cong cu hd trg ArcGIS dién hinh nhu:
(1) phan mém HydroGis [5], (2) phin mém tich hop thong tin tro gitp nghiép vu du béo khi
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tuong va hai vin cho cac Pai KTTV khu vyc phia Nam [6], (3) hé thong tich hop théng tin
thuy van va luu vuc song, tro giap nghi¢p vu du bao thuy van va quan ly cac luu vuc song
cua Bai KTTV khu vyc Nam B¢ [7], va (4) bd cong cu du bdo, canh bao sém mura, 1{i, dong
khu vue dong bang song Ciru Long [8].

Céc ng dung c6 ban d6 dugc lap trinh v6i WebGis can c6 internet dé két ndi voi may
chu, trong khi cac phan mém chuyén mén co st dung cong cu hd tro ban d6 MaplInfor hay
ArcGis . can dugc cai dat cong cu cung voi phan mém vao may tinh. Noi cach khac, cac
tinh néng vé ban do clia cac phan mém dang nay phu thudc vao cic cong cu hd tro ban dd
chuyén dung va thuong phai tra phi ban quyén, dic biét 1a ddi vai cong cu ArcGis. Mit khac,
cac tinh nang cong cu ban dd nay thuong dugc dinh sin nén d6i khi khong thé 1ap trinh theo
yéu ciu riéng.

Dé han ché duoc cac kho khan trén, giai phap méi vé ban dd dé hién thi thong tin da
duogc nghién ctru. Noi dung cta giai phap méi nay 1a nghién ctru, xay dung mot Gng dung vé
ban dd dua trén cac file hinh anh ban db nén cua khu vuc, , tung tinh theo dinh dang JPEG, c6
kha nang chay doc lap va co the tich hop vao cac phan mém chuyén mén. Vi giai phap nay,
ngoai cac chirc ning co ban vé ban dd (nhu phéng to, thu nho, di chuyén, hién thi thong tin
toa do con tro chudt, thong tin Ve tram do ...) con ¢6 mot sd chtre nang nang cao duoc lap
trinh bd sung (nhu hién thi bang s6 liéu, vé bleu dd, duong dong muc ...). Ngoai ra, giai phap
ciing giup cho viéc cai dit phan mém c6 sir dung ban do trd nén don gian va khong phai tra
phi ban quyén cho cac cong cu hd trg ban dd chuyén dung.

2. Phuong phap nghién ciru

2.1. Gioi thiéu pham vi khu viec nghién curu

Khu vuc nghién ctru thugc pham vi quan ly cia Bai KTTV khu vge Nam B véi 19 tinh
thanh (Hinh 1). Hién c6 nhiéu mang ludi tram KTTV ¢ Nam B¢ bao gom 80 tram truyén
thong va 322 tram tu dong vdi nhi€u yéu to quan trac [9].
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Hinh 1. So d6 khu vuc nghién ciru.

Thong tin duge st dung dé nghién ciru cho hién thi trén ban d 1a cac tram KTTV va sb
liéu quan trac tur cac tram do.

2.2. Phuong phap nghién curu

Phuong phap 1ap trinh may vi tinh dugc s dung dé nghién ctru, xdy dung giai phap yé
ban d6 d¢ hién thi thong tin KTTV. V61 ngdn ngir 1ap trinh Visual Basic 6.0 [10], cac diéu
khién (control), phuong thurc (method) va ham (function) co ban dugc st dung la:
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- Céac diéu khién: Picturebox (dé v& hinh anh, biéu d0) va VSFlexGrid (dé 1ap bang
thong ké sd licu).
- Céc phuong thirc va ham
+ LoadPicture ([Filename], [Size], [ColorDepth], [X], [Y] As IpictureDisp);
+ PaintPicture (Picture As StdPicture, X1 As Single, Y1 As Single, [Width1],
[Heightl], [X2], [Y2], [Width2], [Height2], [Opcode];
+ MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single);
+ MouseMove(Button As Integer, Shift As Integer, X As Single, Y As Single);
+ MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single).
C6 nhiéu loai dinh dang file hinh anh khac nhau nhu Bitmap, JPEG, GIF, PNG, TIIFT
..., mdi loai thich hop cho yéu cau riéng [11]. Giai phap vé ban dd trong nghién ciru nay chon
loai hinh anh c6 dinh dang JPEG.

2.2. Giai phap thyc hién

Giai phap hién thi thong tin trén ban dd dya trén file hinh anh ban d6 nén duoc thuc hién
theo cac budc sau day:

Budc 1: Bién tap céc file hinh anh ban dd nén cua khu vuc, tinh, huyén voi1 dinh dang
anh JPEG.

- Sir dung phan mém ban db chuyén dung Maplnfor dé bién tip cac hinh anh ban do
trén co s& cac 16p ban dd: bién gidi qudc gia, ranh gidi hanh chinh (tinh, huyén), song ngoi,
kénh rach, duong giao thong;

- Trich xuat ra céc file dinh dang hinh anh .jpg, theo ti 1& 4 x 3 (rdng x cao) vdi kich
thude 4000 x 3000 pixcel va luu trir cac file hinh ban d6 nén theo s thir ty hodc theo tén khu
vuc, tinh, huyén;

- Xac dinh toa do cua 3 goc cua ting hinh ban d6 (riéng toa do goc thir 4 con lai duogc
xac dinh theo ndi suy hinh chit nhat) va luu trit cic thong s toa do twong tmg voi tén file
hinh ban d6 vao file cau hinh.

Budc 2: Lap trinh tmg dung vé ban db véi cac tinh ning co ban nhu Bang 1.

Béng 1. Céc tinh nang co ban va giai phap 1ap trinh.

Giai phap 1ap trinh va cac diéu khién, phwong thirc, ham

TT Tinh niing trén ban do .
dwgc sir dung
1 Hién thi ban d6 — Picturebox
— LoadPicture
2 Xac dinh toa dd cua chudttrén ban —MouseMove (dé xac dinh vi tri turong dbi theo phﬁn tram chiéu
do ngang, chiéu cao ctia khung ban dd)

— Thong s6 toa do cac goc clia ban dd nén
— Hé s6 phong dai
3 Hién thi hoic phong to mot khu — PainPicture
vuc ¢6 toa do xac dinh trén ban dd  — Cac thong s6 toa do cac gbc cua ban dd nén va cua khu vuc
can hién thi hogc phéng to
4 Phong to, thu nho, di chuyén ban - PainPicture
6 trén khung ban dd — MouseMove, MouseUp, MouseDown
— Céc thong sb toa do cac goc cua ban dd nén
— Hé s6 phong dai
5 Hi_én thi bang thong tin s liéu, vé — VSFlexGrid
biéu dd trén ban do tai toa do cho  — Picturebox
trudce. — MouseMove
— Céc thong sb toa do cac goc cua ban dd nén
— Hé sb phéng dai
6  Lién két voi cac chiic niang khic — MouseMove
clia phan mém thong qua thong s6  — Thong s toa dd cac goc cia ban do nén
trén ban dd nhu tram, yéu td. —Heé sb phong dai
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3. Két qua va thao ludn

Giai phap vé ban d6 dya trén cac file hinh anh nen da dugc 1ap trinh va tich hop mot sb
phan mém dang duogc sir dung, dién hinh nhu phan mém ManuSys [12] dé chia s¢ thong tin
vé myc nudc va mua 6 cac nuoe thuoc MRC dé phuc vu du bao [13], phan mém TeleSys
[14] dé quan ly, khai thac s6 liéu tur mang ludi tram thiy van ty dong thuoc MRC, phan meém
ManOnline [15] dé téng hop s6 liéu do min & Nam B6 va bo cong cu téng hop s6 lieu KTTV
& khu vie Nam Bo [16]. Sau day 1a mot sb chuc ning cia giai phap vé ban d6 di duogc thuc
hién cho khu vuc Nam Bo.

3.1. Cac chirc nang co ban cua cong cu ban do

Giai phap méi vé ban d6 co dy du cac chirc ning co ban twong ty nhur cac cong cu ban
do chuyén dung, gom: phéng to, thu nho, di chuyén, hién thi toa do cua con tré chudt trén
ban dod, hién thi tram do v&i1 ky hi€u, hién thi tén tram ... (Hinh 2).

Hinh 2. Céc tinh nang co ban trén ban do.

Trén Hinh 2, ban d0 c¢6 cac biéu twgng tram cing voi tén tram, ¢ hop cong cu & goc
dudi bén phai va khung toa d§ ¢ goc dudi bén trai. Tén tram dugc thé hién véi cac tuy chon
khéc nhau. Toa dd con tré chudt trén ban dd duge thé hién theo don vi do, phut, giay (kinh
vi d9) hoac mét (UTM).

3.2. Churc nang thé hién sé liéu trén ban dé

S6 liéu cta tram do KTTV ¢6 thé dugc thé hién trén ban dd nhu Hinh 3.
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Theo do, két qua théng ké tong lwong mua tir ddu nim dén hét ngay 25/4/2021 & Nam
B6 duoc thé hién trén ban do tai cac vi tri tram tuwong ing.

3.3. Chikc néng thé hién cdc biéu tiong trén ban do

Céc loai biéu tuong theo chu dé c6 thé duogc thé hién trén ban d6 nhu Hinh 4.

TINH HINH KHI TUQNG THUY VAN O NAM BQ N\ TUOQNG THUY VAN O NAM BO
My nuoc (cm) Mye nude (cm)
201042021 07:00 201042021 07:00
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Hinh 4. Tinh hinh s6 liéu tir mang ludi tram thiy van & Nam B ngay 20/4/2021.

Theo d6, tinh hinh s liéu thu nhan duogc & cac tram c6 thé duoc thé hién b?mg céc biéu
tugng hinh tron v6i cic mau sic khac nhau; tir d6 cho biét duogc tinh trang hoat dong cua tram
do. Hinh 4 ciing cho thiy cach thirc phong to nhanh tinh An Giang nhd c6 tinh ning khi di
chuyén chudt 1én tinh ndo trén ban d thi bén phai chudt co dong chir thé hién tén tinh do
(can ctr vao vj tri twong ddi ctia vi tri con tré chudt so v6i ranh gidi khép kin cia timg tinh)
va khi nhip d6i chudt tai vi tri phia trong tinh ndo thi ban d9 tai tinh d6 s& dugc phong to
theo cac thong sb toa d6 da dinh trude.

3.4. Chitc néng thé hién bang sé liéu va biéu do trén ban do
Bang thong ké s6 liéu va biéu do c6 thé hién thi trén ban do nhu Hinh 5.
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Hinh 5. Bang théng ké va biéu dd cua mang ludi tram khi tugng ty dong & Nam BO.

Hinh 5 cho thay cach thirc thé hién bang thdng ké va biéu do cac yéu té quan trac khi
tuong ty dong. Theo d6, khi di chuyén chudt 1én trén biéu twong tram (hinh tron d6 vién
vang) thi bang théng ké sb liéu cia cac yéu td quan tric hién ra véi s6 liéu méi nhét; khi di
chuyén con tré chudt trén cac dong tén yéu t ctia bang thong ké thi biéu do cua yéu té quan
tric xudt hién voi sb liéu trong thoi doan 10 ngay qua.
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3.5. Chirc ning vé dwong dong mirc

Puong dong mirc cua cac yéu to co thé dugc ve bo sung trén ban d6 nhu Hinh 6.

DO MAN LON NHAT Smax (%) .~
(01/01 - :u/wzon)

Hinh 6. Puong dong mirc vé d6 man 16n nhét nim 2020 & Nam B9.

Hinh 6 thé hién s6 liéu xAm nhap man 16n nhat nam 2020 & Nam Bg. Véi s6 liéu nay va
thong tin toa do cua céac tram, duong dong muc dd man dugc vé khi dugc lién két voi phan
mém vé dong mirc chuyén dung Suffer [17].

3.6. Chirc néng lién két véi cdc thanh phan khdc trong phan mém

Céc thao tac trén ban d6 c6 kha ning lién két v6i cac thanh phan khac trong phan mém
nhu minh hoa ¢ Hinh 7.

— 901001 - Tan Chau @ Titcatramviyéutd ¢ Mottramvanhiuyéutd ¢ Tt c tram vi m¢
w2 o | 1 Mycnwéc 92 H(cm)
| 2 Mva(24i%) 0.0 Rmm) [ _ Tram 2.M§ Thuén o
3 Ngudn dién 13.2 V(v) Tan Chau 901003
A 901001 To) | Hem | Reom) | i)
=N 17/04/202102:30| 25 | 12
17/04/2021 | 0245 21 | -116
126 | 325 | -118 106 | i
17/04/2021 | 03:15 | 13 | 119 1
17/04/2021]03:30| 9 18
| 1770412021 [ 0345 | 5 09 | -
amKénh| 47/04/2021 | 04:00| 1 126 | 322 | 91 106
17/04/2021 [ 04:15 | 2 65
17/04/202104:30 | -6 -38
17/04/2021 | 04:45 | -9 [ 7 -
Q) F——| g
Muec nueée - H(em) (17/0403:00; 17)
100
50
0
1504721 16/04721 16704721 17704721 18704,
08:00 0200 2000 1400 0801

Hinh 7. Méi lién két giita ban d6 v6i cac thanh phin khac trong phan mém.

Theo do, gitra ban dd va cac thanh phan khac trong phan mém (nhu bang thong ke, biéu
..) co mdi lien két, tac dong qua lai v6i nhau dé cung thyc thi khi ¢ cac thay d6i vé mang
11101 tram, té€n tram do, yeu tb quan trac
Tom lai, giai phap vé ban d6 dya tren céc file hinh ban db nén da nghién ciru va p dung
thanh cong cho cac chirc ning c6 lién quan dén ban do clia phan mém ung dung nhu da trinh
bay. Tuy vy, giai phap vé ban d6 nay ciling c6 vai han ché nhu: kha ning phong to phy thudc
vao do phan giai cua file hinh ban d6 nén, khong thé hién duoc hinh anh dang chit nhu tén
song, tén dudng ... (do chit ciing duge phong to ciing voi hinh anh) va cé sai 1éch nho vé toa
d6 so voi thuc té. Két qua thir nghiém cho thiy cac han ché nay khong dang ké so voi hiéu
qué tlr giai phap ban do nay.
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4. Két luan

Giai phap vé ban d6 dé hién thi thong tin KTTV duya trén hinh anh ban db nén c6 nhiéu
tinh nang co ban nhu cong cu ban dd chuyén dung nhu: hién thi tén tram, biéu tuong tai vi
tri tram, phong to, thu nho, di chuyén, toa do con tro chuét ... ; ngoai ra, giai phap co thé lap
trinh c4c tinh ning nang cao nhu: phong to nhanh timg tinh, hién thi bang thong liéu s6 lidu,
vé& biéu dd, v& dudng dong mirc, c6 mdi lién két vai cac thanh phan khac trong phan mém. ..
Mit khac, cac chirc ning ban d6 cta giai phap nay c6 kha nang chay doc 1ap, nhanh chéng,
khong con phu thudc vao cac cong cu hd tro ban dd chuyén dung nén cong viéc cai dat dugc
don gian va khong con lo chi phi ban quyén cta cic cong cu niy.

Két qua nghién ctru cho thdy giai phap méi vé ban d6 dé hién thi théng tin KTTV dua
trén cac file hinh anh ban d6 nén c6 kha nang ung dung cao trong thuc tién, dic biét ddi cac
cac phan mém chuyén mén c6 nhiéu ngudi st dung nham tiét kiém chi phi ban quyén cua
cac cong cu hd trg ban d6 chuyén dung.

Pong gop ciia tac gia: Xy dung ¥ tuong nghién ciru: G.V.V., N.N.D.; Viét ban thao bai
bao: G.V.V.; Chinh stra bai bao: N.N.D., N.H.H.

Loi cam on: Nghién ctru ndy mot phan két qua ctia dé tai nghién ctru khoa hoc cap Bo Tai
nguyén va Moi truong: “Nghién ctru, xay dung hé thong ting cuong ning lyc thong tin khi
tuong thuy van phuc vu cong tac du bao, phong chéng thién tai & khu vuc Nam Bo”, ma sb
TNMT.2018.05.15.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tip thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong ¢o6 su tranh chap loi ich trong nhom tac gia.

Tai liéu tham khao

1. Delft Hydraulics. HYMOS Manual version 4.02, 2001.

2. OTT. Hydras3 Software version 2.91.0, 2008.

3. CAE S.P.A. Huéng dan st dung phin mém Map & View, 2012.

4. Thanh, L.Q; Quang, T.C.; Minh, V.Q.; L&, Q. Ung dung cong nghé WebGIS quan Iy
dir liéu thuy loi tai thanh phd Céan Tho. Tap chi Khoa hoc truong Pai hoc Can Tho
2014, 39-47.

5. Nhén, N.H. Phan mém HydroGis. Dy an ky thuat tién bd cua Téng cuc Khi tuong
Thuy van nam 1999-2002.

6. Cong, T.T. Phan mém tich hop thong tin trg gitp nghiép vu du bao khi twong va hai
van cho cac Pai KTTV khu vuc phia Nam, 2012.

7. Giam, N.M. Hé thong tich hop thong tin thily vin va luu vuc sdng, trg giup nghiép
vu du bdo thuy van va quan 1y cac luu vye song ctia Pai KTTV khu vuc Nam B9,
2014.

8. Quyén, L.N. va cs. B) cong cu du bdo, canh bdo sém mua, i, dong khu vuc déng
bang séng Ctru Long. Dé tai cip bd, ma s6 TNMT.2017.05.03, 2017-2020.

9. Pai Khi twong Thuy vin khu vic Nam Bg. Thuyét minh dé tai cap Bo “Nghién ciru,
xay dung hé thong ting cudng ning luc thong tin khi twong thay vin phuc vu cong
tac du bao, phong chong thién tai & khu vuc Nam B¢”, 2018.

10. Tién, N.; Huong, B.X.; Hoai, N.V.; Van, T.N. Ky nang 13ap trinh Visual Basic. Nha
xuét ban gido duc, 1997.

11. Tuong, V.M.; buc, D.A. Gido trinh nhap mon dd hoa va xur Iy anh. Khoa tin hoc,
Dai hoc M& — Ban cong Tp. HO Chi Minh, 1995,

12. Vinh, G.V. ManuSys software User Guide, 2006.

13. Vinh, G.V. Phian mém quéan ly, trao ddi, chia sé sb liéu khi tuong thily van phuc vu
du bdo lii ¢ ha luu song Mé Cong. Tap chi Khi twong Thuy van 2010, 593, 12—16.

14. Vinh, G.V. TeleSys software User Guide, 2008.



Tap chi Khi twong Thiy van 2021, 725, 72-79; doi:10.36335/VNJHM.2021(725).72-79 79

15. Vinh, G.V. Hudng dan str dung phin mém tmg dung HydMet—-ManOnline, 2016.

16. Pai Khi trong Thuy van khu vire Nam Bo. B6 cong cu tong hop s6 liéu KTTV ¢ khu
vuc Nam Bo. Pé tai cap bo, ma s TNMT.2018.05.15, 2018-2021.

17. Trac, H.V.; Huéng dan st dung phan mém Suffer v9, 2015.
https://vdocuments.site/huong—dan—dung—phan—-mem-—surfer—v9.html

A new solution to show hydro—meteorological information on
map

Giap Van Vinh!", Nguyen Nam Duc?, Nguyen Hong Hai?

' Hydro—Meteorological Detachment; giapvanvinh@yahoo.com
2 Southern Regional Hydro—Meteorological Center; ngnamduc@gmail.com;
haikstv(@yahoo.com

Abstract: Showing information on map is a common way for hydro—meteorological
network management and forecasting softwares. However, most of these softwares are
designed on professional map tools such as WebGis, Maplnfor, ArcGis, etc., with expensive
license fee. Therefore, research proposed a new solution to show information on map based
on JPEG images and is able to run dependently without supporting map tools. Applying this
solution for some softwares, the results showed that this map solution can perform not only
basic functionalities such as zoom in, zoom out, move, mouse co—ordinates but also
advanced functionalities such as to display data statistics table, graph, contours, etc. The
results also showed the practicality of proposed map solution in programming, especially
for multi—users software in order to save license costs.

Keywords: Map; Hydro—meteorological; Showing information on map.
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Tém tit: Nghién ctru minh hoa phuong phép tiép can mdi lién két gitta Nudc—Nang lugng—
Luong thyc (WEFN) dé xem xét hién trang sir dung nudc va nang lugng cho ciy lta nudc
0 xa Tan An, huyén Vinh Ctru, tinh Déng Nai. Chi s6 WEENI duoc sir dung dé tinh toan
hiéu qua st dung nudc va ning luong cho trong la & khu vuc nghién ctru. Gia tri WEFNI
ctia x4 khoang 0,33 chiing t6 mdi lién két WEFN kha thap, hiéu qua s dung nudc va ning
lwong cho san xudt lua & xi khong cao. Phan tich mdi lién hé cia WEFN vé san xuét va tiéu
thu cay lua trong nim 2019-2020 cho thiy ning suat cay lta khoang 18,8 tdn/ha.nim, mirc
tiéu thu nudc 1a 10 nghin m3/ha.nim va ning lwong 1a 323 nghin MJ/ha.nim tuong ung dé
canh tac. Nang luong tiéu thu cho viéc tudi tiéu 1a khoang 1,5 nghin MJ/ha ddi véi cay lta
chiém khoang 1% tong ning lugng phuc vu san xuat & khu vure nghién ctru. Tl d6, nghién
ctru cling da dé xuét cac bién phéap canh tac t6i vu hoa ning suat nude va ning luong cho
cdy trong nay.

Tir khéa: Moéi lién két Nu6c—Niang lugng—Luong thyuc; Nudce; Nang luong; Lia; Xa Tan
An.

1. M& dau

Theo nghién ctru [ 1], con ngudi duge du doan s€ can thém 50% nhu ciu vé nang lugng,
35% nhu cau thuc pham va 40% nhu cau nudc sach trudc ap luc ciia bung nd dan sb va do
thi hoa. V6i ngudn tai nguyén han ché cung cép nang luong khéng du, va cang thang vé
nudc ngay cang gia tang, thach thirc vé cung cip du nudc va nang luong dé trong du luong
thyc cho dén s6 ngay cang tang. MJi lién hé giita cac thanh phan niy tré nén  ngay cang quan
trong, ddc biét dbi véi stc khoe cua con nguoi, giam ngheo doi va phat trlen bén viing [2].
Vi vay, trudce hét dé dam bao sy phat trién du cua xa hoi, cac nha quan ly can xem xét 3 yéu
t6 nude, ning luong, luong thuc, tuy nhién khi xét dén méi lién két gitta nudc—ning luong—
lwong thuc khong thé chi xét don 1¢ ting thanh phan ma phai xem xét mot cach hé thong,
tich hop cac thanh phan.

Céc nguon tai nguyén nudc va ning luong lién quan mat thiét véi lwong thuc san xuat.
Nudc duoc sir dung tudi cay va ché bién thuc pham. Nudc con duge st dung lam mét nha
may nhiét dién va 1a dau vao cho nha may thuy dién. Nang luong dugc sir dung trong toan
bd chudi cung tng thuc pham, tir san xuat dén tiéu thu va 1a nguyén liéu dau vao cho néng
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nghiép, ching han nhu phan bon va tudi tiéu, ché bién va phan phdi. Nang luong con duoc
str dung dé san xuit phan bon, van hanh may méc. Ning luong duogc sir dung dé cung cap
nude (bom va khai thac nude, xir Iy nude va khir mudi). Vi sy twong tac mat thiét gitra 3 linh
vyc nay ma khi mot chinh sach duoc ap dung vao mét linh vyc nhung khong xet to1 anh
huéng dén nhitng linh vuc khac co thé dan dén nhiing hau qua khong thé luong trude dugc.
St dung phuong phap tiép can mdi lién két & quan 1y bén vitng ngudn nudc va nang luong
trong chudi cung Ung luong thuc va thuc pham dugce coi 1a mot cach tlep can day htra hen
cho su phat trién ctia mdi qubc gia. Cach tiép can mdi lién két nay hd tro tai che va tai su
dung cac san pham thai va san pham phu gitra cac nganh va tao ra nén kinh té tudn hoan. San
xudt nhiéu hon, ddm bao phat trién kinh t& va con ngudi nhiéu hon trong khi str dung it tai
nguyén thién nhién hon va giam ap lyc mai truong [3].

Mot s6 chi s6 duoc ap dung dé danh gia tinh bén viing ngudn nude, trong d6 c6 chi sd
c6 sin cua nudc [4], chi s6 khan hiém nuéc [5], chi s6 d& bi ton thuong vé tai nguyén nude
[6], chi sé cang thang vé nude xa hoi [7], chi sb cang thang vé nudc (WSI) [¥] va chi s6
ngheo vé nude (WPI) [9]. Bén canh do, cling ¢6 mdt so chi s6 dugc ap dung dé danh gia tinh
bén virng ngudn ning lwong nhu chi sé ning luong ben vitng (ESI) [10], chi s6 bén vimng
cong nghé ning luong (ETSI) [11]. Tuy nhién, cac chi sb nay chi xem xét mot khia canh sir
dung tai nguyén nuéc hodc ning lwong dbi voi hoat ddng nhan sinh. Do d6, can thiét phai c6
mdt chi sb tong hop xem xét ca khia canh nude va nang lugng, chir khong chi tap trung mot
khia canh nhu truge day. Gan day nhat, chi s6 WEFNI (chi s6 Nudc-Nang lugng-Luong
thuc) duoc phat trién dé khic phuc han ché nay [12]. Chi s6 nay tap trung vio cac van dé ve
an ninh lién quan dén cac thanh phan nuéc, nang lugng, va luong thuc trong mdi lién két.
Diém moi ciia phuong phap tiép can nay so véi cac phuwong phép tiép can trén nhu sau: (1)
phuong phap nay cho phep xem x¢ét cac khia canh khac ¢6 lién quan ngoai khia canh vé nudc;
(2) nhan manh vé mirc d6 an ninh cua ba thanh phan lién quan; (3) mo ra co hdi tao ra cac
giai phap bén vimng théng qua su hop tac cua cong ddng—ca nhan [13].

Lua l1a mot trong nhing cdy lwong thuc chinh & Viét Nam hién nay bén canh ngo, sin va
khoai lang. Xa Tan An hién 1a xi dung dau trong canh tac cdy lia & huyén Vinh Ctru, tinh
Dong Nai vai dién tich laa chiém 30,17% dién tich tuy nhién ciia xa. Bén canh do, xa nam doc
theo song DPong Nai, c6 hé thong thay loi ddy du va thuan loi cho viée trong laa. Tiép can
cac ngudn tai nguyén nude va nang lugng phuc vu xem xet kha nang san xuat luong thyc &
xd Tan An 1a mot trudng hop nghién ctru dién hinh, cling nhu cung cip céi nhin trong viéc
tiép can mdi lién két nay dé hd tro giai quyét phan b tai nguyén va danh doi dé dap ing nhu
cau ting nhanh cac ngudn tai nguyén & Viét Nam hién nay.

2. Phuong phap nghién ciru

2.1 Khu vyc nghién cuu

Xa Tan An nam phia Nam va cach Trung tdm huyén Vinh Ctru khoang hon 22 km (Hinh
1), co dién tich ty nhién 5.270,07 ha [14], trong d6 dién tich nong nghiép chlem 85,46% tong
dién tich con lai la d6i nti va dat lam nghiép. Xa Tan An gom 7 ap gom ap 01, 4p 02, 4p 3,
ap Binh Chénh, ap Binh Trung, p Thai An va ap Cay Xoai voi tong s6 dan khoang 10,902
nguoi [15]. M01 nam xa c6 hai mia mua nang rd rét, khi hau giita ngay va dém twong ddi 6n
dinh, khong nang qua va it khi lanh. Nhiét do trung binh tir 25-28°C, lugng mua hang nim
tir 2.000 dén 2.300 mm, mua tap trung tir thang 5 dén thang 9 am lich, mua kho luong béc
hoi thuong ch1em 64—67% tong luong bdc hoi ca ndm, giy nén tinh trang mat can d6i nghiém
trong vé che d6 am trong mua kho, nhét 1a trong cac thang cudi mua [16— L'7]. Trong diéu
kién san xuat nhd nuée troi thi chi co thé tién hanh trong mua mua, nhung néu c6 nudc tudi
thi san xuat trong mua khé thuong cho hiéu qua cao va on dinh.

Nguén nude chu yéu s dung & x4 13 nude tir hé théng song Pong Nai va ngudn nudc
ngam c6 kha nang khai thac tir 49 sau tir 10—15 m nhung phan b khong déu. Theo FAO (T
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chire Nong luong Thé gi6i), xa ¢ 2 loai dat chinh: dat phu sa thich hop trong cac loai cay
lvong thyc nhu lua, cay cong nghi€p nhu mia, dau céc loai, cay an trai nhu budi, nhan...; dat
do trén da phién thach va bién chét thich hop véi viéc trong rimg hay trong co chin nudi gia
suc, cac loai cay cong nghiép nhu cao su, tra, cdy lvong thuc nhu bap, mi, khoai...Dién tich
lta trong dugc ¢ xi khoang 1.328 ha véi ning suat khoang 5,7 tan/ha [18].

2.2. Phwong phdp chi sé

Phuong phép chi s6 12 phuong phap thu hiit duoc rat nhiéu sy quan tim cua cac nha khoa
hoc. Nghién ctru [19] chi s6 danh gia mutrc d6 an ninh WEFN véi su két hop 3 chi s6 phu tuong
mg v6i 3 thanh phéan an ninh nudce, an ninh nang luong va an ninh luong khong c6 trong so.
Chi s6 nay duoc phat trién dya trén nguyén tic san c6 va kha nang tiép can ctia cac nguodn tai
nguyén nudce, ning luong, va luong thyc. Mot chi sé méi lién két Nudc—Ning lwong—Luong
thue khac 1a chi s WEFNI duogc xay dung dua vao phuong phép tiép can cua El- Gafy [12]
dugc tinh toan téng hop tir 6 chi s6 thanh phan (Bang 1). Chi s6 nay dugc tmg dung trong
kha nhiéu nghién ctru vé sau nhu danh gia vong doi san pham tir cht thai thyc pham thanh
phe pham [20], danh gia cho san xudt duong mia & Ethiopia [21], danh gia cho canh tac cay
dau co [22],...Chi s6 nay hau nhu chwa dugc nghién ctru phd bién ¢ Viét Nam, do do nghién
curu don cu cho khu vuc Tan An c6 thé dugc xem 1a nghién ctru khoi dau cho mdi tim vé
moi lién két Nude—Nang lvong—Luong thuc ¢ nudc ta.
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Hinh 1. Ban d6 khu vuc nghién ciru.

Pé dat duwoc muc tiéu danh gia duoc hién trang nudc va ning lugng cho san xuit laa &
xa Tan An ta tién hanh lan lugt tirng budce nhu trong so d6 nghién ctru trén Hinh 2.
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Hinh 2. So d6 nghién ciru.

Sau hiéu dugc mbi lién két, nghién ciru dua ra céc chi tiéu danh gia bao gdm kha ning
tiéu thy, hiéu qua str dung va hiéu qua kinh té dua vao trong tam cua tung lién két. BO 6 chi
s6 tuong tng véi cac chi tiéu nay duoc tinh toan va chuan hoa theo mot thang nhat dinh va
sau d6 tinh toan chi s6 WEFNI cho xa Téan An. Két qua chi s6 nay s& dugc dung de danh gia
mtrc d6 an ninh cac ngudn tai nguyén nudc va nang luong trong san xut laa va dé xuit ra
cac bién phap nham cai thién mbi lién két trong san xuat lta & khu vuc nghién ctru nay.

Bang 1. Tinh toén céc chi s6 theo El- Gafy [12].

Chi s6 Cong thirc va thong tin chi tiét

Chi s6 tiéu thu ning luong (Ect)  Luong nuéc tiéu thy trén mdi hecta cy lua. La két qua tinh toan nhu
(m3/ha) cau nudc tudi Iy thuyét tir mé hinh CROPWAT.
Ning lugng tiéu thu trén mdi hecta cay la:
Ec,t = Z dn hc,t + qmMet + 6Iddc,t + qffc,t + QpDc,t (l)
+ AsSct + qwWe,t

Chi s6 tiéu thu niang luong (Ecp) ..
Trong d6 g la nang lugng sir dung cho moi hoat dong (MJ/ha) [23];

(MJ/ha) 3
hee, Mer, degs fors Dees Sees Wer 1an luot 1a cong lao dong ctia con

nguoi (gid/ha), may moc (gio/ha), dau diesel (L/ha), dién (kWh/ha),
phén boén (kg/ha), thudc trir sau (kg/ha), hat giéng (kg/ha) va nudc tudi
(m3/ha) dé san xuét laa (thu thap tir didu tra khao sat).

Lo . . \ Hiéu qua str dung nuéc c6 san véi Y., 1a ning suét Ita (tan/ha):
Chi s6 su dung hi€u qua nguon

. z Y,

nuoc (Wpro,t) (tan/ m’) Worot = ot W,, 2)
Chi s6 st dung hiéu qua ngudn

< z Y,

nang luong (Eppo ) (tan/ M) Wyror = C't/Wc . ®)
w Aqcn Yo . . , Nc,t_CC,t
Chi s6 hiéu qud kinh té ciia nudc Wey e = W @)
ot

tudi (Wey,) (VND/m?) . . A R -~ o
' Véi N, la thu nhap trén moi hecta cy lua (VND /ha), C., 1a chi phi

trén moi hecta cay laa (VND /ha).
Chi s6 hiéu qua kinh té cta nang Nep —Cey

Beve =—TF — 5)
hr(.mg (EEV,t) (VND/MJ) EV,t E,.
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Chi sb Cong thirc va théng tin chi tiét

Chi s6 Nwéc—Ning lwgng—Lwong thye

o — Min(x;) ©)
' Max(x;) — Min(x;)
Gi4 tri chudn héa (X;) _ Max(x)—x; ™

E7 Max(x;) — Min(x;)
v6i x; cua chi sd, Min(x;) va Max(x;) 1a gia tri toi thiéu va téi da

cua chi so

WEFNI, = Zi=1WiXi / ®)
4 I4 I4 l 1 WL
Chi s0 moi lién ket Nudc—Nang

Vi w; la trong s6 cua chi s6 i va n 1a sb chi s6 WFENI. Gia trj cao
lvgng—Luong thuc (WEFNI)

nhét 1 dwoc coi 1a phuong an tét nhat trong khi 0 1a phuong an khong
t6t nhat.

Dé xdy dung bd chi sd cho truong hop nghién ciru & xa Tan An, trude hét can thu thap,
tong hop va ké thira cac bao cdo hién trang, quy hoach ndng nghiép va nién giam thong ké &
Phong Néng Nghiép va Phat trién Nong Thon huyén Vinh Ctru; cic bao cdo tinh hinh kinh
té—xa hoi naim 2019 ¢ Phong Tai nguyén va Moi trudng huyén Vinh Ctru,... va sb liéu khi
tuong cua dia phuong ¢ Pai Khi tugng Thuy van khu vuc Nam B9. Sau do, tinh toan b chi
s6 da lya chon, dya vao nhiing s6 liéu di c6 va chi ra duoc nhitng s liéu hay dir liéu con
thiéu nham tién hanh thu thap hodc tinh todn nho vao nhitng phuong phap khéc.

2.3. Phwong phdp diéu tra khdo sat

Dé 6 cai nhin truc quan vé hién trang canh tac cdy laa cling nhu hién trang st dung céac
tai nguyén nudc va ning lugng cho hoat dong san xuat tai dia phuong, nghién ciru da thuc
hién mot cude diéu tra khao sat & quy mé nho véi cac cong tac chinh bao gom: diéu tra va
phong van nguoi dan tham gia san xuat lda tai xa TAn An vé mot s6 van dé trong canh tac,
ghi nhan hinh anh vé hién trang st dung tai nguyén nuéc cho trong lua. Cac van dé can nim
bat bao gdm van dé tudi tiéu, ning suét lta, dién tich gieo trong thuc té trong mdi mua vu;
s6 luong va thoi gian sir dung may moéc va luong phan bon, thude trir sau tiéu thy; cong lao
dong truc tiép ngudi dan bo ra trong mdi vu hay thu thap/ chi phi mdi vu duge thu thap. Tat
ca nhitng diéu nay duoc trinh bay cu thé dudi dang cau hoéi mo voi 10 cau hoi. Tién trinh
thyc hién cac budce khao sat thuc dia lan lugt nhu sau: 18p bang céu hoi, phong van thir
nghiém, chinh sira bang cau hoi va tién hanh t6 chirc khao sat thue té. Cudc diéu tra phong
van nguoi dan dugc tién hanh thu thap vao ngay 30/7/2020 véi 7 phiéu thu duoc, tap trung
chu yéu vao két qua thu hoach vu Hé Thu nam 2019-2020.

Mot s6 truong hop gép phai khi phong van tai huyén Vinh Curu, nguoi dén kho co thé
théng ké cu thé mdi vu danh it nhat bao nhiéu thoi gian dé san xuit hodc thoi gian van hanh
may moc cu thé 12 bao nhiéu,... Bén canh d6, viéc phan bd ngudi dan khong dong déu, gay
khoé khin cho viéce tién hanh khéo sat. Luong nudc cay lua ti€u thu la dau vao bat budc dé
tinh toan bo chi s6 WEFN, tuy nhién két qua khao sat khong thé thu lai két qua nay. Do do,
nghién ctru da thuc hién phuong phap mé hinh hda nham tinh toan duoc luong nudc ciy lia
tiéu thy.

2.4. Phuong phap moé hinh hoa

Nhu céu tudi nude cho cay lua dugc tinh toan theo m6 hinh CROPWAT 8.0 — dugc soan
thdo, cong bo va yéu cau ap dung boi té chuc lvong thuc cia Lién hop quoc FAO. Day la
chuong trinh tinh nhu cau tudi, ché d6 tudi va ké hoach tudi tai mat rudng cho céc loai cay
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trong trong cac didu kién khac nhau va duge st dung rat phd bién tai nhiéu noi trén thé gioi.
Céc nghién ctru cua Viét Nam dé ap dung thanh cong mo hinh CROPWAT dé tinh ning suét
ltia tir phan trim ning suét laa giam (ting) tir 46 diéu chinh cac yéu t6 nhiét d6 va luong mua
dé xem xét cac kich ban cho twong lai nhu nghién ctru [24]; mé hinh ciing hd tro danh gia
duogc tac dong cua bién dbi khi hdu dén nhu cau nudce cho canh tac lta [25] duoc thuc hién &
tinh Quang Ngii; va du bao nhu ciu nudc cho nhiéu loai cay trong khéac [26]...

Nhu cau tuéi cho cdy lta hay nhu cau tudi tai mat ruong (IRR,,) duge xac dinh bang hiéu
s6 gitta nhu cau nude cua cdy trong va luong mua hiéu qua theo cong thirc [27] sau:

IRR,, = ET, — (P, + G, + W},) + LR,,;,, (mm/ th&i doan) 9)

Trong d6 ET, 1a lugng bdc hoi cay trong; P, 1a lugng mua hiéu qua; G, 1a lugng nude
ngam bo sung hay that thoat di; W, 1a luong nudc sin co ban dau trong dit va LR,,, 1a
luong nude ban dau trong thoi gian lam dat du diéu kién gieo trong. Luong mua hiéu qua &
day duoc hiéu 1a luong mua sau khi dd khau trir ton thit do nude chay di mat va do thim
xudng sau. Thong thudng leong muwa hidu qua dugc tinh dya trén cong thic kinh nghiém véi
cac hé sb kinh nghi¢m duoc xac dinh theo s6 lidu cu thé thuc té cua tung dia phuong. Nhung
do diéu kién khong co sb liéu thuc t& dé xac dinh cac hé sb kinh nghiém cho dia phuong
nghién ctru nén co thé sir dung phuong phap cong thirc kinh nghiém ctia FAO/AGLW.

Trong pham vi nghién ctru tai xa Tan An da lya chon tram Long Khanh (10°56°; 107°14”)
co do dac dz‘iy du cac yéu t6 khi hau, khi tuong. Cac 36 liéu khi hau, khi tuong duogc tinh trung
binh nhiéu nam (tir ndm 2013 dén 2019) dé tinh toan bdc thoat hoi va lugng mua hiéu qua.
Cay lua & xa duoc thiét 1ap co cau 3 vu/ nim, vu Déng Xuan bit trong ngay 20/12 va thu
hoach vao ngay 4/3, tuong tu vu He¢ Thu tir 15/4-28/6, vu Mua tir 20/7-2/10, thoi gian mdi
vu dao dong tir 93-99 ngay. Hau hét thoi gian thiét 1ap vu nay hoan toan phu hop véi thoi
gian nguoi dan canh tac tai xa. Vi vu Péng Xuan, néu gieo sa trude 25/11 thudng gip mua
16n, 1am troi mat gidng, nhung gieo sa mudn qua thi s& déy lui thoi vu he thu va vu mua, lam
cho vu mua d& gap lut giai doan lua chin, gy ton that vé san luong (tir 20— 30/10 thuong hay
c6 mua, thang 11 la cao diém cia mua lut trong ndm). Thoi doan va hé s6 cdy trong ciing
nhu céac chi sé vé thé nhudng, nghién ctru da dbi chiéu véi TCVN 8641:2011 va FAO-1992
nham pht hop véi nhat v6i laa nude va khi hdu & mién Nam nudc ta.

3. Két qua va thao luin
3.1. Hién trang sir dung nuwéc—ndng lwong cho san xudt hia xa Tan An

3.1.1. Tiéu thu nude va ning lugng

Ning suit cay lua theo diéu tra khao sat vao vu Hé Thu trung binh 7,3 tAn/ha va ning
suat trung binh cac vu con lai thu thap tir cac bdo cdo cua xa dugc the hién ¢ Bang 2, xa Tan
An trung binh moi nam s€ thu dugc khoang 18,8 tan/ha, dat san lugng 14.192 tan moi nam.

Bang 2. Dién tich, ning suit va san lwong Iua cac vy trong nam 2019-2020.

Vu lda Di¢n tich gieo trong Niang sufit trung binh San lu’(.rng thu dwoc
: (ha) (tan/ha) (tan)
bong Xuan 850 [28] 6,5 [29] 5.525
He Thu 500 [30] 7,3 3.667
Mua 1.000 [31] 5,0[31] 5.000

Luogng nude st dung hi¢u qua cho cay lta theo ting vu ¢ xa Tan An dugc trinh bay ¢
Béng 3. Nhu cAu can tudi ddi véi Vu Dong Xuan 16n hon hai vy con lai vi vu Pong Xuan roi
vao cac thang mua kho do d6 nén kha ning thim cao va luong bdc thoat hoi 16n, luong mua
ciing it. Nhin chung, két qua m6 hinh CROPWAT kha hoan thién. Theo TCVN 8641-2011,
téng luong nudc tudi ca vu cho gieo sa hodc lam dét cho vu bong Xuan, Hé Thu, vu Mua va
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vu Thu Péng lan luot 1a 5.500-6.500 m*/ha, 4.000-5.000 m3/ha, 3.500-4.500 m3/ha, cho
thay vu Pong Xuan va He thu hoan toan phu hop véi két qua tinh toan. Nhu vy, két qua tinh
toan nhu ciu nudc cho tudi tiéu bang mo hinh CROPWAT c6 két qua dang tin cay, phii hop
dé cho nhirng tinh toan tiép theo. Nhu cau nude cho ciy lta ddi voi ho dan canh tac 3 vy mot
nam khoang 10.761 m3/ha.nam, tong luong nude tiéu thy mdi ndm cho ca xa Tan An khoang
8 triéu m> nudec.

Bang 3. Nhu cau tudi cdy lta (m?/vy.ha.nim).

Vu lia Nam kho han Nim mura nhiéu Gia tri
: (Max) (Min) trung binh
bong Xuan 5.904 5.899 5.902
He Thu 4.060 3.609 3.480
Mua 1.379 1.375 1.379

Pau vao cho moi hoat dong noéng nghiép da gop phan vao tdng muc tiéu thy ning luong
cho cay trong trong hé théng san xuat. Mtc tiéu thy nang luong dugc phan loai theo cac yéu
t6 dau vao trong qua trinh canh tac cia nam nghién ctru dugc minh hoa ¢ biéu d6 Hinh 3.
Két qua cho thdy, phan bon va thudc bao vé thyc vat 1a nguyén nhan chinh gop phan tiéu thu
nang lugng trong toan b qua trinh canh tac tai dia phuong. Nang lugng gian tlep hodc nang
luong can thiét dé san xuat xuat thudc trir sdu va phan bon cao hon nhiéu so voi niang luong
can thiét dé san xuét cac dau vao khac trong qua trinh canh tac. Pbi voi cdy lta, nang luong
dé san xuét thudc diét co dén 42%, va diéu nay 1a do su lam dung thudc trir siu trong qua
trinh san xuat, trong khi do6 thudc trir sau va diét ndm chi chiém 28%, luong phan dam (phan
N) 1a 24% cao hon cac loai phan khac. Ty 18 sir dung thudc diét co cho rudng lta cao do van
dé co dai phat sinh trong ruéng anh huong dén ning suat cay lta dang la vin dé quan tam
nhat cta ngudi dan dia phuong. Co6 thé nhan xét, niang luong dugc st dung cho nude tudi
hay nuéc tiéu thu lai thap chi chiém khoang 1% tuong dwong véi tiéu thy nang lugng cho
con ngudi. Tong ning lugng tiéu hao trén mot hecta lta vu Hé Thu dao dong tir 42.385 dén
326.433 MJ, trung binh vao khoang 125.871 MJ. Cac vu Pong Xuan va Mua dugc tinh theo
ty 1& nang suat so voi vu He Thu, trung binh mdi ndm tiéu hao khoang 323 nghin MJ/ha. Mbi
niam xa Tan An can khoang 395 triéu MJ ning luong dé san xuit la.

v

uCon nguoi mMdyméc  mDau diesel 1 Phan bon

Phén bon
K

Thuévc
diét nam
0%

Thi
frie;

B Thudc BVTV mDién EHatgiong W Nuwéc tudi
Hinh 3. Biéu do thé hién phan trdm tiéu thu nang lugng dong gop cho trong lia.

3.1.2. Hiéu qua st dung ngudn nudc va niang luong

Muc dich cua viée tinh toan su hiéu qué trong str dung nudc va nang luong 1a dé xem
xét lwong tai nguyén tiéu tén c6 dat duoc ning suét cao hay nguoc lai, tir d6 vira can bang
viée sir dung cho hi¢u qua ngudn tai nguyén vira dam bao phat trién kinh té—xa hoi 6n dinh.
Két qua gia tri bo chi s6 WEFN tap trung tinh toan vao vu Hé Thu duoc thé hién trong Bang
4, bao gdm hiéu qua str dung va hiéu qua kinh té ngudn nudc va nang lugng ciia cay laa.
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Bang 4. Gia tri cac chi sé hiéu qua st dung va kinh t& xa Tan An vu Hé Thu nam 2019-2020.

Hiéu qua sw Hiéu qua sir dung ngudn Hiéu qua kinh té Hiéu qua kinh té
Gia tri dung nwéc niang lugng ngudn nuéec niang lugng
(Tén lda/ m) (Tén laa /MJ) (VND/m?) (VND/MJ)
Trung
0,0069 0,0006 18.526 1.727
binh
Min 0,003 0,0003 11.820 358
Max 0,012 0,0015 29.549 4.565

Chi s6 hiéu qua sur dung nguon nudc bi anh huong boi hai yeu t6 chinh 1a luong nudc
dau vao va ning suét ciy trong Dé nang cao ning suit sir dung ngudn nudc bang phat trién
san lugng sinh hoc va kinh té trén mot don vi nude tidu thu trong ca hé théng nong nghiép
dugc tudi va sir dung nudc mua [32]. Theo tinh toan trung binh cia x4 thi hiéu qua sir dung
nudc trung binh khoang 0,0069 tan/ m?, gia tri tinh toan dao dong 4 lan gia tri thap nhat. Udc
tinh vé hiu qua sir dung nudc va kiém soat cac yéu t6 anh huong sé hd trg viée lap cac ké
hoach trong twong lai cai thién ning suat nuéc. Hiéu qua s dung ning luong trung binh
khoang 0,0006 tan/ MJ, gié tri dao dong trong khoang 5 14n gia tri thip nhat.

3.1.3. Hiéu qua kinh té ngudn nudc va ning luong

Két qua vé hiéu qua kinh té ngudn nudc va nang lugng cho cy la duge trinh bay trong
Bang . Ning suét cdy trong, chi phi ddu tu va lgi nhuan thu vao 1a dit liéu can thiét dé tién
hanh tinh toan hiéu qué kinh té. Chi phi d4u tu va lgi nhuan thu dugc trén mdi hecta cdy trong
thu thap tir dir liéu khao sat cia nguoi dan. Hiéu qua kinh té ngudn nude trung binh khoang
18.526 VNB/ m? va ngudn ning lugng trung binh khoang 1.727 VNB/ MJ. Tuong ty nhu
hiéu qua s dung, quan sat cac khoang dao dong gia tri tinh toan dir liéu thu thap, cho thy
hiéu qua vé kinh t& ngudn nuéc kha 6n dinh so véi ngudn ning luong. ‘Tuy nhién dé so sanh
mot cach cu thé cac gia tri ndy can dua vé mot thang gia tri va rit ra két luan.

3.2. Bdnh gid hién trang sit dung nudc — ning lwong cho san xudt liia

Tat ca cac chi s6 trong bo chi s6 déu duoc chuan héa c6 gia tri tir 0 dén 1, tir khong t6t
nhét dén tot nhat. Nudc va nang luong 6 gia tri chuan hoa déu 1a 0,29, cho thay tiéu thy cac
ngudn tai nguyén nay cho ciy laa 1a twong duong nhau. Tuy nhién, hiéu qua sir dung ngudn
nudoce lai cao hon nang lugng (0,43 > 0,27), didu nay c6 nghia rang ning luong tiéu thy 16n
nhung khong dem lai ning suat cao. Hon nira, hiéu qua sir dung ning luong con co gia tri
thap hon lugng tiéu thu (0,27 < 0,29). Phan bon va thude trir sau st dung quéa nhiéu nhung
hiéu qua lai khong tdi uu, lam dung cac chat nay con giy anh hudng téi moi trudng xung
quanh. Qua qua trinh diéu khao sat, xd Tan An bén canh nho vao diéu kién thoi tiét thuan loi,
xa con ¢ hé théng thay loi duge dau tu hoan thién va thong sudt day manh hiéu qua sir dung
ngudn nude noi day.

Moi twong quan nghich gifta tiéu thu va hiéu qua st dung dang dugc thiét lap trong
canh tac cdy la, khi tiéu thu cao nhung hiéu qua sur dung khong dat yéu cau, diéu nay trai
ngugc voi nguyén tac dam bao phat trién toan dién va t61 vu nguodn tai nguyén sir dung. Tir
day, bai toan kinh te cang dugc chi trong néu tiéu thy tuong quan nghich v6i hiéu qua kinh
té. Hiéu qua kinh té ning luong lai tiép tuc thap hon hiéu qua ngudn nude (0,33 < 0,38), tuy
nhién gia tri van cao hon nang lugng tiéu thu ban dau. Tai nguyén nudc dugce s dung dem
lai hiéu qua ca vé nang sudt cay trong 1an hiéu qua cao trong kinh té tuy nhién van nam &
murc trung binh hoic thap.

Theo El-Gafy danh gia moi chi sd quan tdm trong nghién ctru déu giir gia tri trong s6 1a
1 va diéu nay c6 nghia rang tit ca cac chi sé déu quan trong nhu nhau dbi véi danh gia. Chi
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s6 WEFNI duoc tinh cho cay lua l1a 0,33, nhin chung xa Tan An c¢6 muc d¢ lién Kkét gilra cac
thanh phan trung binh nhung van chua t61 wu hoa str dung tai nguyén so voi nghién ctru cua
El-Gafy. Xét v& tinh can di clia biéu do radar Hinh 4 v& hién trang str dung nu6c va ning
luong cho trong lta, c6 thé thay mbi lién két khong can dbi gitia luong nudc, nang luong va
ning suét laa thu dugc thoi gian hién tai. Sy mat can bang dién ra ¢ day, do la cay lua nudce
1a loai cdy trong sir dung nhiéu nude va tén nhidu cong cham soc ca vé ngudi 1an phan bon
va thudc trir sdu. Mot mit dé dam bao san lugng lua thu hoach cao, khong bi méat mua hodc
sau bénh, mot mat lai khong sur dung tiét kiém nguén nudc va nang lugng. Hiéu qua nguén
tai nguyén & mirc thap va két qua mang lai chi & mirc trung binh, c6 thé thay goc nhon ciia
radar hudng vé lwong thue nhiéu hon.

Chi s6 WEFNI c6 thé hd trg tich cuc trong qua trinh phat trién cac chlen lugc trong trot
t61 wru nham giam thiéu tiéu thu nude va ning luong va t6i da hoa nang suit cua chung. Qua
do, con co the thay viéc ra mot chinh sach quan ly dé dam bao phat trién ben ving can xem
xét nhiéu yéu t6 khong thé nao chi dua vao mot dén hai yéu t6 nao quyét dinh dén co cau,
thanh phan ciia hé thong ciing s& bi thay ddi theo.

. O.\Iuéc

0,8

Luong thuce Nang luong

Hinh 4. Hién trang sir dung nudc va ning lugng trong san xuét cay lia.

Céc hoat dong san xuét lua tiéu hao nhiéu nuoc do vay ap dung cac phuong phap tudi
tiét kiém nham dam bao tinh bén vimg ctia mdi lién két. Hién nay, nha nong di va dang ap
dung thanh cong k¥ thuat tudi uét kho xen k& [33] twong ddi phire tap. Ngudi nong dan can
phai biét luong nudc t6i uu ¢ timg giai doan trong vong doi cua cay lua, tiy theo diéu kién
ctia dat va gidng laa. D& dam bao luong nude va can thoi gian chuin, can phai do muc nudc
thudng xuyén va thuc hién tudi, tiéu khi can. Diéu kién 1y twdng nhit 1a cac ruéng lua cé dia
hinh bang phang, khi d6 cac cay lua s& ngap nudc déu trong giai doan tudi nudc. Can thay
thé phan hoa hoc bang cac loai phan hitu co vi sinh, phan vi sinh vi néng d6 nito thap do d6
viéc thai ra dat cung it hon. Bén canh do phan hitu co vi sinh cling can it nang luong hoa
thach dé san xuat ma van cung cap du cac yéu t6 dinh dudng, gitp cai tao, nang cao do phi
nhiéu, ting lvong mun trong dat lam dat toi x0p, khong bi bac mau.

Trén day 1a nhiing luu y trong sir dung ngudn tai nguyén nhu thé nao l1a phu hop d6i voi
cay lua. Mat khac, nham dam béo tinh bén virng cho lién két cling nhu t6i wu hoa dugc nang
suét cay trong, can dam béo thyc hién mot sd bién phap quan ly co ban nhu tuyén truyén, van
dong, ho tro vé chuyén mén cua cac co quan quan ly va t6 chirc cac budi hoi thao, tap huan
nguoi néng dan vé nhitng céng nghé tién moi duge ap dung hién nay nham giam thiéu nguon
tai nguyén sir dung cho san Xuét nhung van c6 nang suit cao; thyc hién chuyén déi co ciu
cdy trong theo phan viing tai co cau nganh nong nghiép huyén, hinh thanh cac vang chuyén
canh cay chu liuc, hodc phdi hop trong xen canh tham canh; dau tu gidng méi co nang sut
cao, khang sau bénh; ngoai ra, tng dung céc tién bd vé co gidi hoa phuc vu san xuat

Trong qua trinh thyc hi€n nghién ctru, vigc diéu tra khao sat voi sb lugng mau it va thé
hién tinh téng thé chua cao, dan dén tinh bén viing cua gia tri bg chi s6 chua dugc dam bao.
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Vi vdy, nhaim muc dich cho cic nha quan Iy dia phuong hoan toan c6 thé ap dung duoc
phuong phap nay trong danh gia va quan ly can co lugng dir liéu vé noéng nghiép 16n, dic
biét 1a cac dir liéu c6 san vé cac ngudn tai nguyén ciing nhu cac sd liéu trong canh tac. Can
tiép can voi cac to chirc VietGap, hoi nong dan hay hop tac x3 tai dia phuong dé theo trong
qué trinh trong trot. Nghién ctru nén dugc thuc hién danh gia hang thang, hang nam dé c6 thé
danh gia mot cach chinh xac vé mbi lién két WEFN ciing nhu danh gia duoc hién trang st
dung nudc va nang luong.

4. Két ludn

Trong nghién ciru nay, chi s6 WEFNI dugc phat trién boi EI-Gafy duoc st dung dé danh
gia hiéu qua str dung nudc va nang luong cho canh tac lua ¢ xa Tan An. Két qua tinh toan
cho thay hiéu qua sir dung nudc va ning luong cho san xuat laa vao vy Hé Thu ¢ khu vire
nghién ciru la trung binh thap (WFENI = 0,33) khong cao. V& timg khia canh trong moi lién
két WEFN, dé dat duoc ning suit khoang 18,8 tAn/ha.nim, muc tiéu thy nude 14 10 nghin

m?/ha.nim va ning luong 1a 323 nghin MJ/ha.nim twong tng dé canh tac. Ning lugng tiéu
thu cho viéc tudi tiéu 1a khoang 1,5 nghin MJ/ha d6i voi cay la chiém khoang 1% tong ning
luong phuc vu san xuét & khu vuc nghién ctru vao vy Heé Thu.

DPong gop cua tac gia: Xy dung y tuong nghién cou: D.N.K., N.V.T.; Lya chon phuong
phap nghién ctru: H.T.T., D.N.K.; Xtr 1y s6 li¢u: P.T.T.N., H.T.T.; Viét ban thdo bai bao:
H.T.T, P.T.T.N.; Chinh stra bai bao: D.N.K., N.V.T.

Loi cdm on: Nghién ctru dugc tai tro boi S6 Khoa hoc va Cong nghé TP.HCM va dugc thug
hién boi Vién Khoa hoc va Coéng ngh¢ Tinh todn (ICST) thong qua Hop dong so
05/2019/HD-KHCNTT.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1a cong trinh nghién ctru cua tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctru trude day;
khong c6 sy tranh chip lgi ich trong nhom tac gia.
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Abstract: The study used the water—food—energy nexus (WEFN) approach to examine the
water and energy use for paddy fields in the Tan An commune in Vinh Cuu district in Dong
Nai province. WEFN index was used to estimate the efficiency of water and energy use for
paddy cultivation in the study area. The WEFNI value for the study area was estimated to
be approximately 0.33 indicating low nexus of WEF that means the low efficiency of water
and energy use. Results of WEFN in the period 2019-2020 indicated that rice yield is about
18.8 tons/ha.year, water consumption is 10 thousand m3/ha.year, and the energy
consumption is 323 thousand MJ/ha.year for the paddy cultivation. Energy consumption for
irrigation is about 1.5 thousand MJ/ha, accounting for around 1% of the total energy used
for production in the study area. Based on the obtained results, the study proposed farming
practices that optimize the efficiency of water and energy use for this crop.

Keywords: Water—Energy—Food Nexus; water; energy; paddy field; Tan An commune.
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