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MUC LUC
Bai bao khoa hoc

Nguyén Hitu Tudn, Nguyén Trong Khanh, Cén
Thu Van: M6 phong va danh gia mirc 6 xam nhép
man trén hé thong song tinh Tién Giang trong bdi
canh bién ddi khi hau - nudc bién dang

Nguyén Vin Huwéng, Nguyén Hoang Minh,
Nguyén Vinh An, Tran Thi Thu Théo: Dy bao thir
nghiém ngu truong khai thac ca ngir van (Katsu-
wonus pelamis) & bién Viét Nam bang mo hinh HSI

Nguyén Ngoc Tuén, Nguyén Vin Huéng, D6 Thi
Phuong Thio, Nguyén Thi Thanh Huyén, Cén
Thu Van: Nghién cuu ché do mua, nhiét tai vung
bién Vinh Bic Bo tir dit liéu vé tinh

Pham Thi Minh, Tran Thi Hong Twong, Ha Anh
Pong: Ung dung phuong phép trung binh c6 trong s6
hi¢u chinh quy dao con bao Podul 2019

Nghiém Vin Tuéin, P§ Thi Phuong Théo, Vii Thi
Hién, Nguyén Trong Thé: Ung dung cong ngh¢
vién tham trong giam sat bién doi d6 cao muyc nude
luu vyce song ngoai bién gidi phuc vu quan ly tai
nguyén nude & Viét Nam trong bdi canh bién d6i khi
hau

Hoang Thi T6 Nit, Nguyén Vinh An, Nguyén Hiru
Tuén, Can Thu Vin: M6 phong va danh gia kha
ndng tiéu thoat nudc mua khu vuc quan 7 — Thanh
phd Ho Chi Minh

Tran Thi Kim, Phung Thi My Diém, Hoang Phan
Phuwong Quynh, Ngé Nam Thinh, Lé Thi Kim
Thoa: Panh gia tinh d& ton thuong do xAm ngap min
dén nong nghiép & cac tinh dong bang song Cuu
Long

Vii Thi Van Anh, Phan Thi Thuy Dwong, Cén
Thu Vin, Tran Thi Thu Thao: Panh gia kha ning
dap tmg nhu cau nude & luu vuc song Ba trong bdi
canh bién d6i khi hau

Nguyén Huy Anh, Tran Vin Trong, Tran Vin
Son: Ung dung anh vé tinh Landsat 8 danh gi4 muc
d0 kho han tai thi xd Budn Ho, tinh Dak Lk
Nguyén Vin Hong, Nguyén Nhuw Tué, Vi Thi
Hién: Nghién ctru danh gia chat luong nudc mit
song Sai Gon - Pong Nai
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rai qua hon 45 nim xay dung va phat trién,

I Truong Pai hoc Tai nguyén va Moi truong

TP. H6 Chi Minh (HCMUNRE) di khing

dinh duoc vi thé trong hé¢ théng gido duc dai hoc dao tao

ngudn nhan lyc c6 trinh d6 trong linh vuc cong nghé, quan

Iy tai nguyén theo dinh hudng phat trién bén viing va cing
thé gidi tmg pho voi cac van dé bién ddi khi hau.

UY
ail: hquyen@hcmunre.ed

V61 muc tiéu tré thanh mot truong dai hoc dat chuan véi st ménh cung cip ngudn nhan lyuc
chat luong cao trong linh vyc tai nguyen moi truong, hoat dong dao tao va nghlen ctru khoa hoc
Nha truong duogc dinh huéng theo triét 1y: “Gido duc toan dién - Phdt trién bén virng - Hpi nhap
quéc t&”. V§i phuong cham giang day “Hoc di déi véi hanh” dya trén gia tri c6t 16i: “Sdng tao, chit
lwong, hiéu qua”. Nha truong cam két luén dam bao mot moi truong hoc tap nang dong, hién dai
va sat nhét voi thuc té.

Tiép theo nhitng thanh qua viéc t6 chirc hoi thao khoa hoc 5 1an trude d6, nim nay HCMUNRE
t6 chuc ho1 thao khoa hoc 1an 6 nam 2023 VO’l cha dé: “Qudn Iy Tai nguyén va Méi trwong hwong
dén nén kinh té tuan hoan va ky nguyén s6”. Hoi thao dugc td chirc nham muc dich: (i) Trao ddi
kinh nghiém va két qua nghién ciru gitta cac nha khoa hoc trong nudc va quéc té, gisi thiéu nhiing
thanh tyu khoa hoc méi nham bao vé méi trudng, sir dung hop 1y tai nguyén va ting pho véi bién
d6i khi hau trong thoi ky cach mang cong nghiép 4.0; (i) Hinh thanh méi lién két giita cac chuyén
gia, nha khoa hoc trong va ngoai nudc hgp tac nghién ctru va tng dung nhirng cong nghé, k¥ thuat
hién dai trong cac linh vuc bao vé mdi trudng, quan 1y tai nguyén thién nhién va Gmg phé véi bién
ddi khi hau; (iii) Tao dién dan hoc thuat cho cac nghién ctru sinh, hoc vién cao hoc va sinh vién hoc
tap, trao ddi kién thirc, k¥ nang, kinh nghiém trong nghién ciru khoa hoc, cong bd nhing két qua
nghién clru maéi.

Linh vuc “Khi twong - Thuy van - Bién dbi khi hgu va Cdc gidi phap thich wng” 1a 1 trong
7 linh vuc ma hoi thao quan tim hudng téi. Phin ban 1a dién dan dé cac nha khoa hoc cung trao doi
cac két qua nghién cuu lién quan dén khoa hoc khi hau - khi tugng, thiy van, thoi tiét cuc doan, cac
giai phap thich ing bién d6i khi hau, thién tai c6 ngudn gbc khi trong & Viét Nam. Phan ban da nhan
duoc 18 bai bao khoa hoc va 01 giai phap cong nghé co chat luong, v6i ham luong khoa hoc cao.
Trong ) do, 10 bai bao co chét lugong nhét da duoc lua chon dé xuét ban trong sb dac san cung tén
thudc tap chi Khi twong Thuy van - day 14 tap chi chuyén nganh qudc gia c6 uy tin hang dau trong
linh vuc khi twong thay van thude Bo Tai nguyén va Mai truong da duoc Hoi dong Gido su Nha nude
cham 1.0 diém (Hoi dong Gido su nganh Thiy loi) va 0.75 diém (Hoi dong Gido su lién nganh Khoa
hoc Trai dat - Mo). Piéu nay ching to nhitng dong gop vé mit khoa hoc ctia cac cong bd thude phan
ban 1a thuc sy chat luong va bd sung vao thanh qua chung ctia hdi thao 1an 6 ciia Truong.

Céc két qua nay 1a co s& khoa hoc cho viée ing dung ¢ timg dia phuong, timg ving trong cong
tac thich ing bién d6i khi hdu nham muyc tiéu phat trién bén viing dat nudc.

Thay mit lanh dao nha trudng, chan thanh cam on Ban Bién tap cua s6 Pic san Khi twong -
Thiiy vin - Bién doi khi hdu va Cac gmt | phap thich irng thudc tap chi Khi twong Thity vin di ho
trg nha trudng trong cong tac xudt ban sb dic san.

Tran trong!

HIEU TRUONG
TRUONG PH TAI NGUYEN VA MOI TRUONG TP.HCM

Wk

PGS.TS. HUYNH QUYEN




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

Bai bado khoa hoc
M6 phoéng va danh gia mirc Ao xam nhap man trén hé thong song
tinh Tién Giang trong boi cinh bién doi khi hau - nwéc bién dang

Nguyén Hitu Tuin', Nguyén Trong Khanh', C4n Thu Vin'*

! Truong Dai hoc Tai nguyén va Moi truong TP. Ho Chi Minh; nhtuan@hcmunre.edu.vn;
ntkhanh@hcmunre.edu.vn; ctvan@hcmunre.edu.vn

*Tac gia lién hé: ctvan@hcmunre.edu.vn; Tel.: +84-983738347

Ban Bién tap nhan bai: 5/8/2023; Ngay phan bién xong: 9/10/2023; Ngay ding bai:
25/11/2023

Tém tit: Tién Giang la tinh thudc ving dong bang séng Ciru Long (PBSCL), 1a ha ngudn
song Mé Cong c6 2 cira song chay ra bién nén thuong xuyén chiu tac dong nang tr hién
twong xam nhap man (XMN). Bai bao ap dung mo hinh Mike 11-AD két hop cong cu GIS
trong viéc mo phong mirc 6 XNM trén hé théng song tinh Tién Giang theo cac kich ban
bién d6i khi hau — nudc bién dang (BDKH-NBD). Két qua md phong do man theo cac kich
ban cho thay dién bién min trén cac séng trong twong tai co xu hudng xdm nhap siu viao
noi déng. Dudi tac dong cua BDKH - NBD, mén c6 xu thé an sau vao dat lién. Kich ban
RCP4.5, man 1%y c6 kha ning an sau vao 60-80 km, man 2%y sip si 55 km, man >4%o
sap si 25 km. Kich ban RCP8.5, min 1% c6 kha ning an siu vao 75-85 km, min 2% sép
si 60-80 km, man > 4% sép si 45-55 km.

Tiwr khoa: MIKE11; Xam nhap man; Bién d6i khi hau; Tinh Tién Giang.

1. Giéi thi¢u

XNM la hién tuong nude mén tir bién tran vao dit lién qua cura song, h¢ thong song rach,
kénh muong va gy nhiém min ngudn nudc va dat dai chuyen tiép giita song va bién, ciing
1a mot loai hinh thién tai dang quan tam tai nu6ce ta. Tinh Tién Giang c6 vi tri dia 1y thuge
ving PBSCL, tiép giap bién bong v6i chiéu dai 40,2 km. Tinh Tién Giang d trai qua nhiéu
anh huong nghiém trong trong cap nudc sinh hoat, néng nghiép la vao mua khd, luong nude
tir thugng nguon d6 vé suy giam 16n cing véi dudi anh hudng ciia hudng gié manh day nudc
bién l4n sau vao ndi dong nhu nam 2011, 2016, 2017, 2020,.

Vao nhing thap nién 70, bat dau xut hién phuong trmh 3D dién toan qua trinh XNM
[1-2]. Tuy nhién, yéu cau vé so liéu va tinh toan 1a v6 cung l6n, cong tac kiém tra danh gia
cling gap kho khan khi yéu cau vé dir liéu rat nhleu Véi thyc trang déy, [3] da don gian hoa
bang cach két hop giita 1D - dap tng cac yéu cau vé bai toan trong thyc té - va 2D.

Tai Viét Nam, [4] thuc hién du 4n xac dinh ranh man theo phuong phép thong ké dir liéu
tai 9 ving cira song DBSCL. Vi sy phat trién khoa hoc cong nghé, B Tai nguyén va moi
truong, Vién Khi twong Thiy van va BPKH [5] di x4y dung duoc kich ban BDKH dén nim
2050 dudi tac dong nhidu yéu t6 dong thoi dua ra cac giai phap thich ing véi BPKH va
NBD. Ngoai ra, nhitng ndim gan day nhiéu du 4n, cong trinh da phan tich duoc cac yéu td
chinh dan dén XMN tai cung DBSCL, déng thoi du bao XNM tai nhiéu vi tri trén song chinh
theo tung thoi ky [6-11].

Tu nhu:ng két qua nghién ctru dat dugc cia cac nha khoa hoc, [12] da danh g1a thyuc trang
XMN tinh Bén Tre vao cac ndm 2010 va 2016 va mo phong din bién man 16n nhat theo kich
ban BDKH dén nam 2050. Ding Hoang Lam va nhém nghién ciru da xay dung phuong an
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du bao XNM éap dung tai Dai khi twong thuy van tinh Bén Tre gop phan hoan thién ban tin
du bdo XNM thoi han 10 ngay va thoi han thang [13].

Nghién ctru nay danh gid mirc d§ xam nhdp man tinh Tién Giang dugc gidi han trén tir
doan song Cau My Thuin dén gi6i han dudi cira ra 1a cira Tiéu trén dia ban tinh Tién Giang,
ap dung s6 liéu man nam 2016, nam 2020 md phong XNM véi kich ban BDKH RCP4.5,
RCP8.5 dén nim 2030.

2. S liéu sir dung va phuong phap nghién ctru

2.1. Khu vy nghién curu

Tinh Tién Giang trai dai tir 105049°07” dén 10604806 kinh d6 Pong va & bo phai song
Tién véi chidu dai trén 120 km, Tién Giang c6 dién tich ty nhién 1a 2.556,4 km?, chiém
khoang 6% dién tich ty nhién vimg PBSCL [14]. Dia hinh tuong d6i bang phang voi do déc
nho hon 1% va cao trinh mat dat dao dong tir 0,30-1,60 m so véi mbc Hon Dau. Nhiét do
trung binh thang tai tram My Tho giai doan 1980-2020 dao dong tur 24,8-28,6°C, thang IV 1a
nong nhét. Nguoc lai, téng luong bde hoi lai c6 su khac biét rd rét gitra cac thang trong nam.
Téng lugng mua binh quan nam cua tinh dat tr 1.295,3-1.525,6 mm, lugng mua tap trung tir
thang V-XI va cao nhét tai thang VIII-X vé6i lugng mua trung binh khoang 150,1-297,2 mm.
Trong nim, triéu cao nhat thudng xuat hién vao thang XII-I nim sau, muyc nudc dinh tridu
trung binh khoang +1,3 m dén +1,4 m. Mua phan bb khong déu theo khong gian két hop véi
thoi doan mua gop phan tao nén hién tu:orng XNM nghlem trong trén dia ban tinh [15]

TiNH
1p0ONG THAP

BIEN PONG

CTINH
VINH LONG

T T T T
oo e ’ “pETETE mRar s Rt s e

Hinh 1. Ban d6 hanh chinh tinh Tién Giang.

Tai tram Vam Kénh, truéc nam 2010 d6 man quanh ndm l6n hon 4 g/, thang IX va X
d6 man dao dong tir 2,5-4,0 /1, cao nhat dao dong tir 20-25 g/l xut hién vao thang IV hang
nam. Tuy nhién tr 2014 dén 2020, 36 man c6 xu hudéng gia tang, dac biét 12 mua kho, do
man trung binh dao dong tir 10-20 g/1.

2.2. Gi&i thiéu vé mé hinh MIKE 11

Vi trinh d6 phat trién nhu hién nay, XNM duoc nghién ctru va danh gia mic d¢ xam
nhap qua nhiéu loai mo hinh, trong nghién ciru nay, két qua tinh toan mé phong dwoc ap dung
bang mé hinh MIKE 11 (HD, AD) - dugc nghién ciru va phat trién boi Vién thuy luyc Dan
Mach - phuong trinh Saint Venant 1D dugc st dung trong mo hinh nay [21-22].

Phuong trinh lién tuc:

9Q . 0A _
T4 (1)

Phuong trinh dong luong:
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20 6(aQ2) Qlal @)
2Q galal

‘ P ) + gA + CZAR =0

Phuong trinh truyén tai - khuech tan:

dAC . aQC @
e+ -2 (ADS )——AKC+C2q 3)

Trong d6 Q la luu lugng (m?/s); A 1a dién tich mat cit (m?); q 1a luu lugng nhép luu trén
mot don vi chiéu dai doc song (mz/s) C 1a hé s6 Chezy; o 1a h¢ s stra chira dong luong; R
1a ban kinh thuy lyc (m); C 1a nong do (kg/m®); D 1a hé sb khuéch tan. Be danh gia chat lugng
so sanh két qua hiéu chinh mé hinh, nghién ctru da s dung 03 chi s6 NSE, RSR va PBIAS
deé danh gia chat luong tinh toan va thyc do [7 3-26], dugc tinh todn theo cac cong thic (4).

_ Xit 1 Xitp—Xir)?
NSE=1- Yt Xirp—XiTp)?
PBIAS — 1_1(X1TD XITT)X:lOO
Ziz1 XiTp (4)
RMSE _ JZ?=1(XiTD_XiTT)2
STDEvobs JZ?:l(XiTD_)_(iTD)Z

Trong fi(’) XTD la gia tri thuc do; XTD la gid tri trung binh thuc do, XTT 1a gia tri tinh
toan, n la so luong gia tri thyce do.

RSR =

Bing 1. Tiéu chi danh gi4 chat lwong cac chi sb.

Xép loai NSE RSR PBIAS (%)

Rit tot 0,75<NSE<1 0<RSR<0,5 PBIAS < =10

Tét 0,65 <NSE <0,75 0,5<RSR<0,6 +10 <PBIAS < £15
Pat yéu cu 0,5 <NSE < 0,65 0,6 <RSR<0,7 +15 < PBIAS < 25
Khong dat NSE <0,5 RSR > 0,7 PBIAS > +25

2.3. 86 liéu sir dung

S6 liéu dung dé phuc vu nghién ctru tinh toan mé phong thuy lyc (MIKE 11HD) 1a sb
li¢u thoi doan gio nhu sau:

- Bién luu luong nudc: Tram My Thuan.

- Bién dudi myuc nudc: Tram Vam Kénh va tram Binh Dai.

- Hiéu chinh va kiém dinh thuy luc: Tram MY Tho va Hoa Binh.

- Thoi gian hiéu chinh tir 01/1/2016 dén 31/X11/2016.

- Thoi gian kiém dinh tir 01/1/2020 dén 31/X11/2020.

S6 lidu dung dé phuc vu nghién ctru tinh toan lan truyén min (MIKE 11AD) la s liéu
thoi doan gid nhu sau:

- Bién man tai tram Vam Kénh, Binh Dai.

- Hiéu chinh, kiém dinh tai tram My Tho va Hoa Binh.

- Thoi gian hiéu chinh tir 01/1/2016 dén 30/V1/2016.

- Thoi gian kiém dinh tir 01/1/2020 dén 30/V1/2020.

Untitied
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Hinh 2. So d6 khi nghién ctru lan truyén man.
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2.4. Thiét ldp mé hinh

Hé thong mang ludi thuy luc ctia mé hinh dugc thiét 1ap trong mé hinh MIKE 11 véi 01
bién luu lugng phia thugng luu - tram My Thuan va 02 bién myc nudce tai phia ha luu tai
tram Vam Kénh va Binh Dai. Dé ‘phuc vu tinh toan mé phong, nghién ctru nay da su dung
142 mit cét dai hinh trén song Tién Giang, song Cira Tiéu, song Cira Dai dé thiét 1ap so do
thuy luc trong mo6 hinh MIKE 11 [27] (Hinh 3).

Hinh 3. Mot s6 mit cat trong mo hinh MIKE 11.

2.5. Kich ban bién déi khi hdu

Nghién ctru 4p dung kich ban BDKH RCP4.5 va RCP8.5 véi thay ddi cia yéu t& NBD
d6i voi khu vuc nghién ctru theo kich ban BDKH nam 2020 ctia Bo Tai nguyén va Moi truong
da dua ra cai nhin tuong tan vé su thay doi trong thé ky XXI tai Viét Nam. Tién Giang nim
trong khu vuc Miii Ké Ga - Miii Ca Mau, gié tri nudc bién dang theo kich ban RCP4.5 vao
nam 2030 1a 7-17 cm va gia tri myuc nudc bién dang dugc chon ding dé mé phong 13 12 cm.
Gia tri nudc bién dang theo Kich ban RCP8.5 nam 2030 1a 10-18 cm va gia tri myc nudc
bién dang duoc chon dung dé mé phong 1a 14 cm [28].

3. Két qua va thao luan

3.1. Hiéu chinh va kiém dinh mé hinh thuy lyc

Qua trinh hi€u chinh va kiém dinh mé hinh thuy luc st dung chudi sb liéu thuc do trong
thoi gian nam 2016 va 2020 tai hai tram Hoa Binh va My Tho dé so sanh giita s liéu thuc
do va tinh toan, md phong tir mé hinh. Két qué danh gia vao thang I'V nam 2016 va nam 2020
chi s6 Nash dao dong tir 0,89-0,94 va hé ) twong quan R? dao dong tir 0,90-0,97 dat Kkét qua
t6t. Két qua md hinh cho thdy bo thong s6 c6 thé ap dung cho qué trinh tinh toan XNM.

l”““r VVVVV
| AH

H (@

Hinh 4. Két qua hiéu chinh H tinh toan va thyc do thang IV/2016 tai tram (a) M§ Tho, (b) Hoa Binh.
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Hinh 5. Két qua kiém dinh H tinh todn va thuc do thang IV/2016 tai tram (a) My Tho, (b) Hoa Binh.

Bing 2. Két qua danh gia sai s6 hiéu chinh va kiém dinh mé hinh thuy Iyc.

Qua trinh Nim Chi tiéu Hoa Binh My Tho Pinh gia
A Nash 0,90 0,95 RAt tot

Hiéu chinh 1V/2016 R2 0.92 0.97 RAt t6t
. Nash 0,89 0,94 RAt tot

Kiém dinh 1v/2020 R? 0.90 0.96 Rét tot

3.2. Hiéu chinh va kiém dinh mé hinh truyén tdi - khuéch tan

Sau khi hiéu chinh va kiém dinh md hinh thuy lyc, bg thong s6 tim duoc tiép tuc sir dung
dé mo phong tinh todn qua trinh truyén tai khuéch tan trong song. Nghién ctru sir dung s6
lidu quan tric man thoi ky mua kiét trong hai nam 2016 va 2020 dé phuc vu cho qua trinh
hiéu chinh va kiém dinh mé hinh. Két qua hi¢u chinh va kiém dinh gitra sO li¢u tinh toan va
thuc do d6 mdn 16n nhat tai tram My Tho. Két qua danh gi4 hiéu chinh va kiém dinh dat két
qua tbt, vay nén, bd thong s6 HD va AD duoc st dung dé mo phéng cho cac kich ban BDKH
RCP4.5 va RCP8.5.

o1 Time Series CONCENTRATION conceTRATON

a5 External TS 1

© SalityTho_2016

4.0

(a)

T T T T T T T T T T T T
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Hinh 6. Két qua (a) hi¢u chinh, (b) kiém dinh d6 mén tinh toan va thyuc do tai tram My Tho thoi ky
mua ki€t nam 2016 va 2020.
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Bing 3. Két qua danh gia sai s6 hi¢u

doi:10.36335/VNIHM.2023(755(1)).1-10

chinh va kiém dinh m6 hinh truyén tai khuéch tan.

Qua trinh Nim Chi tiéu My Tho Panh gia
Nash 0,67 Tét

Hiéu chinh I-V1/2016 RSR 0,55 Tét
PBIAS 12,3 Tt
Nash 0,72 Tt

Kiém dinh 1-V1/2020 RSR 0,58 Tét
PBIAS 13,7 Tt

3.3. Két qud mé phéng XNM theo kich ban BPKH
Két qua mo phong duoc trinh bay chi tiét & bang 4, hinh 7-8.

Bing 4. Két qua mo phong vi tri cdc ranh mén theo kich ban RCP4.5 va RCP8.5 nam 2030.

Kich ban D6 min Khodng cach

Dia danh bi 4nh hwéng (huyén, x4)

1%00 60-80 km

Xa Song Thuan, Long Hung, Vinh Kim, Binh Trung, Ban
Long - huyén Chéau Thanh.

RCP4.5 . Xa Ngii Hiép, Tan Phong - huyén Cai Lay
2% 00 55 km Xa Binh Purc - huyén Chau Thanh
>4%00 25 km Xa Vinh Hyu, Long Vinh - huyén Go Cong Tay
0 78-80 Xa Tam Binh, My Long, Long Tién, Binh Pht1 — huyén
17700 -80 km Cai La
al Lay
Xa Song Thuan, Long Hung, Vinh Kim, Binh Trung, Ban
2%00 60-68 km Long, Kim Son, Pht Phong - huyén Chau Thanh.
RCP8.5 e Trea N R .
Xa Ngii Hiép, Tan Phong - huyén Cai Lay.
Xa Xuan bong, Hoa Dinh, Binh Ninh - huyén Chg Gao.
> 40/00 45-55 km Xa Théi Son, xa Tay My Chanh, P. Tan Long, P1, P9 -
TP. My Tho
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Hinh 7. Két qua (a) Puong qué trinh dién bién min nam 2020 tai cac tram; (b) Phan bd ndng do min
16n nhat tai tram My Tho va Hoa Binh theo kich ban BDKH RCP 4.5 va RCP 8.5; (c), (d), (¢) va (f)
Bicu do so sanh man thyc do va tinh toan tram My Tho va tram Hoa Binh nam 2030 theo kich ban

BDKH RCP4.5 va RCP8.5.



Tap chi Khi twong Thiiy vin 2023, 755(1), 1-10; doi:10.36335/VNJHM.2023(755(1)).1-10 7

Két qua mo phong céac kich ban BDKH va NBD dén nim 2030 cho thiy kha ning min
theo dong chay muyc nudc bién ting cao vao sau trong dit lién qua cac nim hoan toan c6 thé
xay ra voi cuong do 16n. DO man anh huong dén khu vuc nghién ciru khong chi thay ddi theo
thoi gian ma theo khong gian. Nghién ctru tién hanh nghién ctru danh gia mirc d6 XNM vao
noi dong tai cac khoang: < 1%, 1%0 - 2%00, 2%00 - 4%00 va >4°%0, két qua cho ta thay rang
trong diéu kién bién ddi khi hau hién nay va cd trong tuong lai, man c6 thé xuét hién sém,
14n sau va lan rong la diéu kho dy doan trude dugc. Mirc d6 chi s6 mian trén 4% da 14n sau
vao toan bd khu vuyc tinh Tién Giang va c6 thé gdy nhiing thiét hai to 16n dbi véi nguoi dan
trén dia ban tinh.

rrrrrrr
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Hinh 8. Ban d6 ranh man 16n nhét theo kich ban BDKH (a) RCP4.5, (b) RCP8.5 dén nam 2030.

- D6 man > 4%, chiéu sdu man xam nhép c6 su khac biét o rét gitra 2 kich ban, RCP4.5
khoang 25km anh hudng t6i 1 phan huyén Chg Gao, RCP8.5 khoang 45-55 km anh huong
t6i 1 phan huyén Chau Thanh doc song Tién.

- D6 man 2% - 4%0, KB RCP4.5 khoang 30 km anh hudng tir huyén Cho Gao dén
huyén Chau Thanh, RCP8.5 khoang 13-15km anh hudng tir huyén Chau Thanh dén 1 phan
huyén Cai Lay.

- Do man 1% - 2%00, KB RCP4.5 khoang 5-25 km anh hudng tir huyén Chau Thanh dén
huyén huyén Cai Lay, RCPS8.5 khoang 12 km anh huong tir huyén Cai Lay dén 1 phan huyén
Cai Be.

Qua cac két qua danh gid va moé phong min trén hé théng song tinh Tién Giang, nhan
thdy rang hién twong XNM s& d1en ra ngay cang phurc tap va tién su hon vao ndi déng. Anh
huong nghiém trong dén nguon nuge cap cho nha may nude Binh Duc va Pong Tam, dan
dén tinh trang thiéu ngudén nudc cép cho sinh hoat ctia cac hd dan thudc cac huyén Chau
Thanh, TP. My Tho va cac huyén giap bién Pong.
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4. Két luan

Nghién ctru da tmg dung mo6 hinh toan MIKE11 1D trong viéc mo6 phong, tinh toan va
danh gia mirc @6 XNM trén hé thong song tinh Tién Giang. Két qua hiéu chinh va kiém
nghiém mé hinh HD va AD déu dat két qua tét, cho thdy rang bo thong sb c6 thé dung dé mo
phong céc kich ban bat thudong c6 thé xay ra trong tuong lai. Bén canh do, nghién ciru ciing
d3 ap dung cong cu vién tham thanh 1ap ban dd ranh man 1%0, 2%00, va 4% theo cac kich
ban BDKH. Nghién ctru chi méi dung lai ¢ viéc mo phong, tinh toan trén dong song chinh
song Tién tai tinh Tién Giang, ma chua xem xét dén sy suy giam luu luong nude tir thuong
luu, su nhap luu khu gitta va cling nhu anh hudng cta cac cong trinh/ du an tai tinh. Vi vay,
viéc dua cac diéu kién vao mo hinh sé& gitip két qua tinh toan, mo phong dat chét luong cao.

Pong gop ciia tic gia: Xay dung y tuong nghién ciru: C.T.V.; Xur Iy s6 lidu: N.H.T., N.T.K.;
Viét ban thao bai bao: N.H.T.; Chinh stra bai bao: C.T.V.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1a cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bo & dau, khong dugc sao chép tir nhitng nghién ctru trudc day;
khong co su tranh chap loi ich trong nhom tac gia.
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Modeling and Assessing the Salinity Intrusion Level in the River
System of Tien Giang Province in the Context of Climate Change
and Rising Sea Levels

Nguyen Huu Tuan', Nguyen Trong Khanh', Can Thu Van'*

! Ho Chi Minh City University of Natural Resources and Environment;
nhtuan@hcmunre.edu.vn; ntkhanh@hcmunre.edu.vn; ctvan@hcmunre.edu.vn

Abstract: Tien Giang is a province located in the Mekong Delta region, where the Mekong
River originates and has two river mouths flowing into the sea, making it frequently
vulnerable to the phenomenon of saltwater intrusion (SWI). This article applies the Mike
11-AD model in conjunction with GIS tools to simulate the level of SWI in the river system
of Tién Giang province under the conditions of the RCP4.5 and RCP8.5 climate change
scenarios. The results of hydraulic model calibration and validation indicate a high degree
of similarity in phase and amplitude of water level oscillations between calculated and
measured data during the dry seasons of 2016 and 2020. The simulation results of salinity


https://kttvhcm.com/khoa-hoc/De-tai-nghien-cuu-khoa-hoc/De-tai-cap-Bo-TNMT-2016-2018-Nghien-cuu-danh-gia-su-bien-doi-dong-chay-mat-va-xam-nhap-man-vung-DTM-duoi-tac-dong-cua-he-thong-de-bao-va-de-xuat-cac-bien-phap-quan-ly-CNDT-ThS-Nguyen-Thi-Tuyet.html
https://kttvhcm.com/khoa-hoc/De-tai-nghien-cuu-khoa-hoc/De-tai-cap-Bo-TNMT-2016-2018-Nghien-cuu-danh-gia-su-bien-doi-dong-chay-mat-va-xam-nhap-man-vung-DTM-duoi-tac-dong-cua-he-thong-de-bao-va-de-xuat-cac-bien-phap-quan-ly-CNDT-ThS-Nguyen-Thi-Tuyet.html
https://kttvhcm.com/khoa-hoc/De-tai-nghien-cuu-khoa-hoc/De-tai-cap-Bo-TNMT-2016-2018-Nghien-cuu-danh-gia-su-bien-doi-dong-chay-mat-va-xam-nhap-man-vung-DTM-duoi-tac-dong-cua-he-thong-de-bao-va-de-xuat-cac-bien-phap-quan-ly-CNDT-ThS-Nguyen-Thi-Tuyet.html
mailto:nhtuan@hcmunre.edu.vn

Tap chi Khi twong Thity vin 2023, 755(1), 1-10; doi:10.36335/VNJHM.2023(755(1)).1-10 10

levels under various climate change scenarios and sea-level rise (SLR) scenarios reveal a
trend of increased salinity intrusion into the inland areas of the rivers. Under the influence
of climate change and sea-level rise, there is a tendency for saltwater to penetrate deeper
into the interior. In the RCP4.5 scenario, SWI with a salinity of 1% has the potential to
intrude up to 60-80 km, while 2% salinity approaches approximately 55 km, and salinity
levels > 4% encroach to around 25 km. In the RCP8.5 scenario, SWI with a salinity of 1%
is capable of advancing up to 75-85 km inland, 2% salinity reaches approximately 60-80
km, and salinity levels > 4%y extend to around 45-55 km.

Keywords: MIKE11; Saline Intrusion; Climate Change; Tien Giang Province.
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Bai bdo khoa hoc
Duw bao thir nghiém ngw trrdng khai thac ca ngir van (Katsuwonus
pelamis) & bién Viét Nam biang mé hinh HSI

Nguyén Vin Hwéng!, Nguyén Hoang Minh?, Nguyén Vinh An?, Tran Thi Thu Thao?*

1 Vién nghién cau hai san; nvhuong0509@gmail.com; nhminh10@gmail.com
2 Trudng Pai hoc Tai nguyén va Moi truong TP.HCM; nvan@hcmunre.edu.vn;
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Tém tit: Mo hinh HSI (Habltat Suitability Index) dy bao viung phén b6 cho mdi loai sinh
vat nao do dua trén cac khoang gia phit hop” cta yéu t6 méi truong dbi voi doi sdng cla
céc loai sinh vat d6. P6i voi mo hinh HSI du béo ngu truong khai thac ca ngur van & vung
bién Viét Nam 0 nghién ctiru nay da su dung cac yéu t6 moi truong bé mit bién bao gom
nhiét 46, d6 mudi, chlorophyll a, tdc d6 dong chay va do cao bé mit bién tinh toan chi s6
thich tng sinh thai SI va thiét 1ap mo hinh du bao ning suat khai thac ca ngir van theo cac
6 bién c6 do phan giai 0,5x0,5 d6 kinh vi. Két qua phan tich chi sé SI cho thay, ca ngir van
phan bo & ving c¢6 SST dao dong tir 21,5 dén 31,0°C, SSS tir 30,5 dén 34,5%o. Trong d6, ca
ngir van tap trung cao nhét & ving bién c6 SST trong khoang tir 28,5 dén 29,5°C, SSS trong
khoang 33,0-33,4%o, Chl-a trong khoang 0,1-0,2 mg/m?, SSH trong khoang 0,6-0,9 m va
Cur_sp trong khoang 10-100 cm/s. Két qua du bao thur nghiém ngu trudong khai thac ca ngur
van cho nam 2020 cho thay, trong vu ca bac ngu truong khai thac ca ngir Van cao tap trung
chu yéu ¢ khu vuc tir Con Pao dén quan dao Trudng Sa va khu vuc tir quan dao Hoang Sa
dén giita Bién Dong. Trong vu c4 nam, tip trung chu yéu khu vuc ving bién Mién Trung
va mot phan xa bd thudc ving bién Péng Nam Bo.

Tir khéa: Chi s6 thich ing sinh thai; Ca ngir van; Nang suat khai thac.

1. M& dau

Md hinh HSI (Habitat Suitability Index) la thich ‘g sinh thai dugc st dung rong rai
trong du bao ving phan b cho nhiéu loai dong vat & ca & trén b cling nhu dudi nude. Mo
hinh nay str dung cac “khoang gia trj thuan” (optimal) cta yéu t6 moi trudng ddi voi doi song
clia cac loai sinh vat. Nhiing gia tri niy dugc xem nhu “chi s thich ung” SI (Suitability
Index) dé c6 thé xéac dinh tap tinh di cu, phan bd ctia cac 1ai sinh vat 6 dé tir d6 dua ra duoc
cac du béo, danh gia vé ving tap trung, phén b6 cua ddi tuong nghién ctru. Déi v6i nghe ca
mo hinh nay dd duogc sir dung dé du bao cac ving danh bét tiém ning d6i voi ca ngtr mit to
va ca thu Nhat Ban & khu vye bién Dong Trung Hoa [1-2]. O Viét Nam m6 hinh nay da duoc
str dung dé du bao thir nghiém cho ddi twong ca ndi nho [3].

C4 nglr van (Katsuwonus pelamis) thudc ho c4 Thu Ngir (Scombridae), 1a mot trong
nhitng loai c6 gia tri kinh cao trén thé giéi. Theo s6 liéu thong ké cia FAO, 1995, tong san
lugng khai thac ca ngu noi chung cua 80 nudc trén thé gioi dat khoang 4 triéu tAn/nam, trong
d6 ca nglr van chiém ti 18 cao nhat khoang 50% tong san luong [4]. O Viét Nam, c4 nglr van
1a @di tuong co san lugng khai thac rat cao va la d6i tugng chinh nghé ludi ré va lugi vy ¢
vung bién xa bo Mién _Trung va Bong Nam B9 [5]. Pay la ddi tuong ca kinh té c6 tiém ning
rat 16n cho sy phét trién ciia nghé ca xa bd & nudce ta hién nay.

Tap chi Khi twong Thiy van 2023, 755(1), 11-18; doi:10.36335/VNJHM.2023(755(1)).11-18  http://tapchikttv.vn/
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Hién tai, & Viét Nam viéc du bdo ngu truong khai thac cho ca ngu van di duoc thir
nghiém v6i mé hinh hoi quy tuyén tinh va duoc dénh gia tét [5-9]. Tuy nhién, dé c6 két qua
du bao tot hon nita nhim d4p mg nhu cu san xuit khai thac hiéu qua cua ngu déan thi viée
m¢& rong nghién clru ap dung cac mo hinh du bao tién tién trén thé gi6i cho dbi trong nay &
ving bién Viét Nam 1a rit can thiét. Vi vay, trong bai béo nay s& nghién ctru thir nghiém mo
hinh HSI két hop véi ki thuat GIS du bao thir nghiém ngu trudng khai thac ca ngir van &
ving bién nudc ta.

2. Phwong phap nghién ctru va tai li€u thu thap

2.1. Nguon s6 liéu

S liéu ning suat khai thac ca ngir van (CPUE) duoc 14y tir ngudn sb liéu s6 nhat ki khai
thac nghe c4 trong giai doan tir nim 2014 dén 2020. S6 nhat ki khai thac nghé ca dugc ngu
dan ghi s6 nhat ki cac me ludi khai thac hang ngay, gui vé cac chi cuc khai thac & cac tinh
ven bién va duoc nhap vao co s dit liéu (CSDL) nghe ca.

Dir liéu hai duong dugc khai thac tir dir 1iéu vien tham va dugc tinh trung binh theo thang
tir thang 1/2014 dén thang 12/2020 véi 6 lu6i 0,5%0,5 d6 kinh vi bao gdm cac yeu t6 tang
mit: nhiét d6 nuée bién (SST), do mudi (SSS), ham lugng chlorophyll a (Chl-a), tdc do dong
chay (Cur_spd) va do cao bé mit bién (SSH).

2.2. Phirong phdp phdn tich xir Iy s liéu

2.2.1. Thu thap va tinh toan sé liu

Ning sut khai thac c4 ngir van: CPUE=C/, trong d6 C (kg) - san lugng khai thac ca
ngir van, f (gid) - sd ngay khai thac trong 6 luéi [10]. Pay 1a dai lugng duoc du bao, dinh
lugng cho ngu truong khai thac.

Céc yéu t6 hai duong méi truong bién bao gom: nhiét do, d6 mudi, do duc, 6xy hoa tan,
dong chay... va bién dong cua nhimg yéu t6 nay ciing c6 anh hudng truc tiép/ gian tiép dén
su phan b va tap tinh di cu cua ca [6, 9, 11-16]. Vi€c nghién clru, xac dinh moi twrong quan
gilta chiing co6 thé thiét 1ap dugc m6 hinh dy bao ngudn lgi ca. Trong nghién ngur truong khai
thac nguon loi ca ngur van, mo hinh HSI phan tich danh gia, xac dinh dinh luong sy bién dong
cua yéu t6 moi truong bién ddi voi sy phan bd ciia ca nglr van. Nghién clru nay dé lya chon
cac 5 yéu té moi trudng bién di néu & muc 2.1 phan tich xac dinh cac chi sé ph hop (SI) dé
thiét 1ap mo hinh HSI va du bao thir nghiém ning suat khai thac ca ngir van han thang cho
nam 2020.

Pong bé dit liéu CPUE va cdc méi truong: Cac dit lidu CPUE va 5 yéu té moi truong
bién duogc phan tich, tinh toan trung binh thang tr 1/2014 dén 12/2019 va duoc déng bo theo
0 ludi 0,5x0,5 do kinh vi. Cac 6 nay dugc ma hoa vé tén 6 ludi, toa do trung tam 6 ludi,
CPUE va céc yéu té méi truong tuong tmg [3, 17].

2.2.2. Phuong phap xac dinh bo chi s6 SI va thiét 1ap mo hinh HSI

Mo hinh HSI dy bao ngudn loi c4 bién dwa trén viéc phén tich mdi quan hé cua timg yéu
t6 moi truong blen v0i sy phan b ciia ngudn loi ca dé xac dinh cac khoang gia tri phu hop
(SD) cua timg yéu t6 SST, Chl-a, SSH... véi ca b1en [1-3, 18]. Viéc tinh toan chi s6 SI cua
mdi yéu td moi truong voi sy phan bd ca ngir van sé dua ra dugc bo chi sé phu hop giita

chung. Chi s6 SI dugce xac dinh theo cong thuc:

_ T.CPUEj _
Sl = repon k=1..N (1)

Trong d6 T_CPUEk la tong gia tri CPUE tuong ng cho khoang dao dong thu k (k =
1..N); T_CPUEmax la tong gia tri CPUE 16n nhat.
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Cac gia tri Sk tinh toan dugc s& dao dong trong khoang tir 0 dén 1,0 twong (mg véi mure
d6 phan tan hay tap trung cta ca ngur van. Viéc dy bao murc d6 tap trung cao cua ca ngur van
theo timg yéu t6 moi truong s€ dugc phan mirc twong ng theo chi s6 SI da tinh toan dugc
(bang 1) va chi s6 SI duoc goi 1a chi sb phu hop cua timg yéu t6 moi trudng ddi véi ca ngir
van [1-3, 18-19].

Bing 1. Phan mirc CPUE ca nglr van tuong tmg v&i gia tri SI ctia timg yéu té moi truong.

Phan mic chi s6 Sl Miuic CPUE
0,0-0,2 Rét thap
0,2-0,4 Thap
0,4-0,6 Trung binh
0,6-0,8 Cao
0,8-1,0 Rt cao

Duya trén céc so thich tng sinh thai SI duoc tinh toan theo cip giita ning sudt khai thac
ca nglr van voi tung yeu to moi truong, mo hinh HSI dugc thiét 14p theo cac moé hinh mé
hinh trung binh s6 hoc (AMM):

Mo hinh trung binh s& hoc (AMM): HSI = (Sl1 + Sl2+ Slz+... +Sly)/n (2
Mo hinh HSI dugc thuc hién theo quy trinh cu thé nhu hinh 1.
st i8Sy |
|8 M S e 2 D ——
2o LIl 4120 8 23 | HSI=fisil, Si2, Si3,***)
4§R,£“§~;§] ;HSH R e
‘ 2 2 == 3 | ¢ Habitat Suitability Index
'5'.3,4’51‘?‘51 ‘
e =2 |
H— siIf] | A.\l 1.0 e
Si: Suitability index :—f ‘
SI=0|

Csu tric hdi duong (SST.SSH.etc.) |
Hinh 1. Quy trinh x4y dung mé hinh HSI dy béo ngu trudng khai thac ca ngir van.
Két qua dy bdo nang suat khai thac ca ngu van & bién Viét Nam dua trén gia tri HSI tinh
toan dugc theo mo hinh (1). Két qua nay s€ dua ra duwgc mirc CPUE dy bao dua trén tong thé

cac gia tri SI clia tirng y€u t0 moi truong va viéc phan mirc du bao s€ dugc chia theo Bang 2.

Bang 2. Phan mirc CPUE c4 ngir van theo gid tri HSI cua tong thé cac yéu t6 moi truong.

Phan mitc chi s6 HSI Mirc CPUE (kg/ngay)
0,0-0,2 <250
0,2-0,4 250-500
0,4-0,6 500-750
0,6-0,8 750-1000
0,8-1,0 >1000

2.2.3. Panh gia kiém chtng chét luong két qua du bao thir nghiém

Bai bao nay dé du bao thir nghiém ngu truong khai thac ca ngr van tir thang 1/2020-
12/2020. DBanh gia chat luong ban du bao dya trén gia tri sai s6 tuyét dbi gitra gia tri CPUE
ca nglr van du bao va CPUE ca ngu van thyc té trong ciing 6 bién. Néu gia tri sai s6 tuyét doi
<+10kg/ngay thi du bao 1a tdt; trong khoang +10-+20kg/ngay du bao ¢ mirc khé; trong
khoang +20-+30kg/ngay du bdo dugc danh gia 1a dat.
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3. Két qua nghién ctru va thio luin

3.1. B chi S| cua ca ngwr van o bién Viét Nam

Két qua nghién ctru cho thay, c4 ngir Vén phan b & ving bién c6 nhiét do té‘mg mat dao
dong trong khoang tir 21,5-31, 0°C, do mudi tir 30,5-34,5%. Trong do, ca ngur van tap trung
chu yéu (tong san lugng >1000 tan) & khu vuc c6 nhiét d6 tang mat tir 28,5 dén 29,5°C, do
mubi tang mat tir 33,0 dé 33,5%o, ham luong chlorophyll a trong khoang 0,1-0,2 mg/m®, tc
d6 dong chay tir 10-100 cm/s va d6 cao bé mit bién trong khoang 0,6-0,9 m (Bang 3, Hinh
2). Pay la nhitng khoang gié tri cuc thuan cho su tap trung ca ngir van.

Bang 3. B0 chi so SI cua tirng yeu to moi truong voi ca ngtr van ¢ bién Viét Nam.

Mirc CPUE S| Yéu td mdi truwong
ca ngir van SST Chl-a SSS Cur_sp SSH
RAt cao >0,8 28,5-29,0 0,2-0,5 33,0-34,0 10-100 0,6-0,7
Cao 0,6-0,8 29,0-30,0 - - 100-150 0,7-0,8
N 0,1-0,2
Trung binh 0,4-0,6 27,5-28,5 05-10 32,5-33,0 - 0,8-0,9
: 26,0-27,5
Tha 0,2-0,4 ' ' - 32,0-32,5 0-10 0,9-1,0
P 30,0-30,5
£ A 17,0-26,0 0,05-0,1 0-0,6
Rat tha <0,2 ' ' ' ' 27,5-32,0 >200 '
P 30,5-31,5 >1,0 = >1,0
4500 - 9000
4000 - 8000
53500 - = 7000 1
<3000 - ' 6000 1
£.2500 - 2 5000
"—; 2000 = 4000 -
% 1500 5 3000
& 1000 52000
= o0 | £ 1000
0 0 :
07 82 9% 9% 2 2 35 2 457 0% 12 87 90 100 L O O T T Vi P P
RTINS PR I R R S S R,
Nhiét dg (°C) bé muédi (%00)
12000 - 6000.0
11000
10000 - ~ 5000.0
9000 g
2 8000 E 4000.0
< 7000 g
g 6000 4 = 30000
Z 5000 E
‘g 4000 ;2000.0
& 3000 | £ 1000.0
€ 2000 | = I
1000 0.0 — .
0 1035 2550 50100 100150 150200 =200
0.05-0.1 0.1-0.2 0.2-05 0.5-1.0 1.0-3.0 3.0
Chlorophylla (mg/m?) Tée d6 dong chay (cm/s)
90000 - R z. v LR \ A
8000.0 Hinh 2. M6i quan giira tong san lugng ca nglr van
~ 70000 - v mot sO yeu to hai dwong moi truong 6 bién Viét
€ 60000 - Nam.
250000 -
Z 40000 4
£ 30000 1
@ 20000 -
’J
= 10000 -
0.0 -

<=04 0405 0506 0607 07-08 0809 09-1.0 >=10
SSH (m)
3.2. Dy bao thir nghiém ngu truong khai thac ca ngir van

Ket qua cho théy, trong vu ca béc (tir thang 1-3 va 10-12) [20] ngu truong khai thac ca
nglr van tap trung chi yéu & ving bién Pong Nam B dic biét tir khu vuyc tir Nam Cén Son
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dén quan dao Trudng Sa va khu vuc tir quﬁn dao Hoang Sa dén gilia_ Bién Pong; Trong vu
ca nam (tur thang 4-9) [20], tap trung chu yéu khu vyc vang bién Mién Trung va mot phan
khu vuc xa bd thudc ving bién Pong Nam Bo. Su phan bd cia ca ngir van trong nim 2020
khong thé hién rd sy thay d6i theo chu ki thoi gian gitta cic thang trong nam hay theo hai
mua gi6 dong bac, tdy nam. Thang 8/2020 c6 muc d9 tap trung cao nhét va ¢ khu vuc ria cua
vung nudc troi cho dén quan dao truong Sa trong khi d6 thang 10 lai 1a thang c6 mire du bao
trung binh dén cao nhiéu nhat nhung c4 ngir van lai phan bd & rong nhit. Ngu trudng khai
thac thir nghiém han thang c& ngir van tir thang 1/2020 dén 12/2020 & bién Viét Nam cu thé
dugc trinh bay trén Hinh 3.

Trong nam 2020, s6 lidu s6 nhat ki khai thac cua cac tinh ven bién chi duge thuc hién tir
thang 1 dén 6, do vay viéc danh gia kiém chimg dy bao ciing chi thyc hién dugc trong thoi
gian nay. Két qua tinh toan sai s tuyét dbi va danh gia muc do chét luong du bao cho thiy,
co tong cong 220 sé licu thu duogc tir thue té ndm trong cac 6 dy bao ngu trudng khai thac ca
ngtr van. Trong d6, ning suat khai thac ciia cic mé ludi nay so véi ban du bao dat yéu cau
trén 70,0%. Dic biét, cac thang 2, thang 6 co trén 90% 6 dy bao dat tir murc tot (Bang 4). Két
qua nay cho thay, tng dung m6 hinh HSI dy bao thir nghiém ngu trueong khai thac ca ngur
van budc dau cho két qua tot mo hinh nay can dugc nghién ctru tmg dung va thir nghiém
trong thoi gian t6i dé phat trién mé hinh du béo cho ddi tuong ca ngir van ciing nhu cac ddi
tugng du bao khac & bién Viét Nam.
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Hinh 3. Ban dy béo thir nghiém ngu truong khai thac ¢4 ngir van nam 2020 ¢ bién Viét Nam.

Bang 4. Két qua danh, gia kiém chimg chat luong du bao ngu truong khai thac ¢4 ngir van.

Mikc danh gia

Khong dat  Tong

Nim Thang Loai tot Loai kha Pat Pat yéu ciu véu chu Sé 6
S66 Tile Sb6 Tile Sb6 Tile S66 Tile Séo Tile lwoi
luéi %  ludi %  ludi %  luéi %  luéi %

2020 10 58,8

17 94,4

1 3 17,6 - - 13 76,5 4 23,5 17
2 1 5,6 - - 18 100,0 - 0,0 18
3 19 59,4 4 12,5 - - 23 71,9 9 28,1 32
4 33 84,6 6 15,4 - - 39 100,0 - 0,0 39
5 31 81,6 2 5,3 - - 33 86,8 5 13,2 38
6 1 100,0 - 0,0 - - 1 100,0 - 0,0 1
m

Tong so mé

. 165 75.0 18 8,2 - - 185 84,1 35 15,9 220
lwéi

4. Két luan

Nghién ctru nay déa xay dung dugc mo hinh HSI dy bdo nang suat ca ngu Van dua trén
b chi so thich ing sinh thai SI cua tung yéu t6 méi truong (5 yéu to méi trudng gdm: SST,
SSS, Chl-a, Cur_spd, SSH) ¢ viing bién Viét Nam.

Trong vu ca bac ndm 2020, khu vic cho ning suét khai thac ca ngir van tip trung cao &
ngu truong tir khu vue Nam Con Son dén quan dao Trudng Sa va tir quan dao Hoang Sa dén
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gitra Bién Dbong. Trong vy ca nam, khu vuc nay tap trung chu yeu khu vuc vung bién Mién
Trung va mdt phan xa bo thuge vang bién Péng Nam Bo. Két qua danh gia kiém chung chat
luong du bao dat yéu cau trén 70,0%. Do khong c6 ngudn dit lidu bd sung moi cho to1 thoi
diém hién tai nén du bao thir nghiém chi thuc hién cho nam 2020 dé c6 s6 liéu danh gia chat
luong cac ban du bao thir nghiém. Véi két qua nay, can c6 hudéng nghién cru mé rong ap
dung mé hinh vao du bao ngu trudng cho dbi twong ca ngir van cling nhu cac ddi tugng hai
san khac dé phuc vu khai thac ctia ba con ngu dan dat hi€u qua cao hon.

Pong gop cua tac gia: Xay dung y tuong nghién cou: N.V.H., N.H.M.; Xu ly s6 lidu:
N.V.H, NNH.M,, T.T.T.T., N.V.A,; Viét ban thdo bai bdo: N.V.H., T.T.T.T.; Chinh sua bai
bédo: N.V.H,, NH.M., T.T.T.T.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duoc sao chép tur nhitng nghién cuu trudc day;
khong c6 su tranh chap 1oi ich trong nhoém tac gia.
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Forecasting skipjack tuna fishing grounds in Vietnamese waters
using the HSI model
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Abstract: The HSI model predicts skipjack tuna fishing grounds in Vietnamese waters in
the study using sea surface environmental factors including SST, SSS, Chl-a, SSH and
Cur_sd to calculate the Sl index and establish a model to predict catch per unit effort of
skipjack tuna. Sl index analysis results show that skipjack tuna is distributed in areas with
SST ranging from 21.5 to 31.0°C, SSS from 30.5 to 34.5%.. Among them, skipjack tuna is
most concentrated in waters with SST in the range of 28.5 to 29.5°C, SSS in the range of
33.0-33.4%o, Chl-a in the range of 0.1-0.2 mg /m3, SSH in the range of 0.6-0.9 m and Cur_sp
in the range of 10-100 cm/s. Results of experimental forecasts of skipjack tuna fishing
grounds for 2020 show that in the northern fishing season, skipjack tuna fishing areas are
high, mainly concentrated in the area from Con Dao Island to the southwest Truong Sa
Islands and sea area from Hoang Sa Islands to the central waters of East Sea. During the
southwest monsoon season, the high concentration of skipjack tuna is the offshore central
coast of Vietnam and a part in the southeast coastal area of Vietnam.

Keywords: Suitability Index; Skipjack tuna; CPUE.
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Nghién ciru ché do mwa, nhi€t tai vang bién Vinh Bac B0 twr dir
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Nguyén Ngoc Tuén'*, Nguyén Vian Huéng?, P Thi Phwong Thao?, Nguyén Thj Thanh
Huyén3, Can Thu Vin*

L Vién Nghién cau hai san; nntuan@rimf.org.vn; nvhuong0509@gmail.com

2 Trudong Dai hoc M6 - Dia chét; dothiphuongthao@humg.edu.vn

3 Hoc vién Quéc té; thuminh886@gmail.com

4 Trudng Dai hoc Tai nguyén va Moi truong TP.HCM; ctvan@hcmunre.edu.vn

*Tac gia lién hé: nntuan@rimf.org.vn; Tel.: +84-983628798

Ban Bién tdp nhan bai: 6/9/2023; Ngay phan bién xong: 18/10/2023; Ngay dang bai:
25/11/2023

Tém tat: Nhiét do khong khi (T), luong mua (R) 1a nhimg dac trung khi tugng co ban dé
c6 thé phén biét cac Vung khi hau ¢ trén dat lién ciing nhu gilta cac vung bién khac nhau.
Dé nghién ctru, danh gia dic trung khi hau riéng cho ving bién vinh Bic B6 (VBB) phuc
vu cho nghién ngubn loi hai san, du bdo ngu truong khai thac hai san, bai bao da st dung
20 nam so liéu (T) va (R) thu duogc tir vién tham (2001- 2021), phan tich danh gié chlng theo
chudi thoi gian va phan bd trén pham vi toan ving bién VBB. Két qua thay rang nhiét do
cao nhét vao cac thang mua he tir thang 6 dén thang 8 (trung binh =29,5°C); Mua dong,
nhi¢t do giam manh (dao dong trong khoang 16,0-22,0°C), thap nhat tir thang 12 nim trude
dén thang 1 ndm sau va c6 xu hudng giam dan theo chiéu giam cta vi do tir Bic xudng
Nam. Trung binh nim, nhiét d6 dao dong trong khoang tir 22,5-27,0°C va xu thé nhiét do
tang 0,02°C/nam tir 2001 dén ndm 2021. Trong thoi gian nay c6 téng 4747 ngay mua tap
trung chu yéu vao cac thang mua he. Khu vye ¢6 lugng mua cao nhat (khoang 1400mm)
phan b6 & cac ving ven bién Quang Ninh - Hai Phong va Ngh¢ An - Quang Binh; Mua
dong, lugng mua giam manh va giam dan tir phia Tay Nam vé phia Dong Bic VBB véi (R)
dao dong trong khoang 150-600mm. Tong (R) theo nam dao dong tir 1090-3400mm, trung
binh & khoang 1677-2232mm, (R) tang nhe tir 13-50mm/nam.

Tir khéa: Bién doi khi hau; Nhiét ¢6 khong khi; Lugng mua; Vinh Bic B.

1. M& dau

Nhiét do khong khi (T) va lugng mua (R) 1a hai yéu t6 dic trung cho sy khac biét cia
cac vung khi hau. Qua theo doi chi s6 (T) va (R) trung binh hang thang, mua va nam s& biét
duoc dién bién cua khi hau Vung nhat dinh. Ngoai ra, sy bién doi cta luong mua theo thoi
gian va khu vuc s& anh huong dén chu trinh thiy vin va tai nguyén nudc dan téi lam thay
dbi cac gia trj trung binh cua (T) va (R) & cac khu vire d6. Theo béo cdo Chi sé rai ro khi hau
toan cau nam 2020 cua td chirc moi truong Germanwatch (Ptc) méi dugc cong bd, Viét Nam
dung tht sau vé muc do dé bi tén thuong béi rai ro khi hau. Do vay, viéc khai thac va su
dung hop 1y tai nguyén khi hu c6 y nghia quan trong trong su phat trién ciia mdi ving, mdi
dia phuong, nhit 1a cac tinh ven bién - noi thuong xuyén chiu nhiéu tac dong cia cac hién
tuong khi hau cyc doan nhu: bio, 1 lut, ap thap nhiét déi, sat 10 b bién,... tic dong nghiém
trong dén cac hoat dong nuoi bién, khai thac thiy - hai san ciia ngu dan hay doi song va san
xuét dan sinh ven bién. Cho téi nay, ¢ Viét Nam, da co nhiéu nghién ctru vé bién doi khi hau
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(BDKH) thong qua nghién ciru s bién dbi cua hai yéu t6 (T) va (R) [l 13] dac biét 1a trén
dat lién. Tuy nhién, ¢ trén bién van con it tai liéu cong bd nhét 1a ddi voi cac ving bién &
pham vi khu vuc nhu vinh Bic B6 (VBB). bay la khu vuc ¢6 vi tri chién lugc quan trong, 1a
ngu truong khai thac hai san chinh cua cac tinh ven bién phia Bic nudc ta.

Dé quan tric dugc yéu t6 (T) va (R) theo khdng gian va bién trinh cua ching lién tyc
theo thoi gian dai doi hoi phai c6 hé thong cac tram do hodc hé thong radar thoi tiét, dic biét
d6i voi viéc thyc hién trén bién 1a tuong ddi kho khin. Do d0, sir dung dir lidu vé tinh cho
phép khai thac mot cach thuan loi yéu té (T) va (R) khong nhirng trén dién rong ma con theo
ca chudi thoi gian lién tyc. Bai bao nay sur dung dir 1iéu v¢ tinh nghién ctru sy thay dbi (T va
(R) tai ving bién VBB giai doan 2001 -2021 va danh gia xu the tang hay giam cta cac yéu to
d6 phuc vu cho cic nghién ciru khac vé BDKH, danh gia ngudn loi, du bao ngu truong khai
thac hai san ¢ ving bién nay.

2. Dir liéu va phwong phap nghién ciru

2.1. Dir liéu va khu vuc nghién ciru

Dir liéu st dung 1a s6 liéu hang gio theo ngdy ciia cac yéu t6 (T) va (R) tir nam 2001-
2021 véi do phan giai 0,5°x0,5° & vung bién VBB tir dir liéu vé tinh do NASA cung cép
(Hinh 1). Pay 1a ngudn dir liéu dugc tap hop tir mot loat cac san pham thu duoc tir hinh anh
vé tinh, mo hinh hoa va déng hoa dir liéu,... Trén thé gidi da co nhiéu cong trinh nghién ciru
danh gia do tin cay cia dir liéu nay vdi do chinh xac cao [14-19].
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Hinh 1. Khu vyc nghién ciru.

2.2. Phwong phap nghién curu

Céc dir liéu sau khi thu thap duoc xir 1y, tong hop vao file dinh dang (*.csv) hodc (* xIsx)
theo bién trinh khong gian va thoi gian. St dung phwong phap thong ké tong hop, chuan hoa
dir 1i€u, loai bé nhitng dir li€u ¢o sai so tho.
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Su dung phuong phap thong ké thong thuong va phuong phap phan tich khong gian
trong GIS dé phan tich, danh gia sy bién ddi cua (T) va (R) theo khong gian, thoi gian cia
ting thoi diém, timg khu vuc nhod trong vung bién nghién ciru.

Dé phan tich su khéac biét cua bién trinh (T) va (R) gitta cac khu vuc ven bd, ngoai khoi
theo thoi gian, nhdm nhién ctru da phan tich dir 1i€u tai 3 khu vuc bién: quanh dao Co6 To
(ven bd phia bic VBB), dao Con Co (ven bd phia Nam VBB) va dao Bach Long Vi (khu vurc
ngoai khoi).

Mirc d6 va xu thé bién ddi clia cac yéu t6 (T), (R) dugc danh gia thong qua dudng bién
trinh va phuong trinh hdi quy tuyén tinh theo ham thoi gian vdi cong thirc: y = aot + a1; ¢ day
y 12 (T) hodc (R), t la thoi gian (ndm); ao, a1 1a cac hé so hdi quy. Hé sb ao cho biét do doc
cta duong hoi quy, thé hién xu thé bién ddi ting hay giam theo thoi gian. Néu ap mang déu
(+) nghia 14 xu thé ting, ap mang d4u (-) nghia 1a xu thé giam.

Ngoai ra con str dung phan mém Maplnfo dé biéu thi khong gian theo mua cac yéu t6
(T) va (R), két qua duoc trinh bay dudi dang d6 thi, ban d6. Bé dam bao tinh thdng nhit,
khach quan, chinh x4c giira cac ban do trong cac mua duoc sit dung chung mot ban dd nén
va thang mau cho ting yéu t6. Ddi voi nhiét d¢ khoang chia déu 1a 0,5°C va lugng mua
khoang chia déu 1a 50 mm.

3. Két qua va thao ludn

3.1. Nhiét do khong khi

Nhiét d6 khong khi 14 yéu t6 khi hau thé hién rd nhat boi sy anh huong cua vi tri dia 1y,
hoan Iuu khong che, ché do nang, cling 1a yéu to thay doi tuan hoan trong ngay - dém, thang,
mua va nam.

3.1.1. Bién trinh nhiét d6 ngay - dém

Su bién doi nhiét do trong ngay 1a do bé mit Trai Dat hap thu birc xa mit troi tai ting
thoi diém trong ngay khac nhau. Quy luét tudn hoan ngay - dém 1a mot trong nhiing dac diém
quan trong ciia nhiét d6. O VBB, trong mot ngdy - dém, nhiét do thap nhat thuong xay ra sau
4 gid sang dén trude lac mat troi moc, nhiét dd cao nhit thuong xay ra vao luc 12-14 gio
chidu. Tuy nhién, trong nhitng ngay c6 sy thay doi bat thuong cia ché do gié mua nhu thoi
gian bat dau anh hudng cta gié mua dong bac manh, nhiét do thip nhat co thé Xay ra vao bat
ctr luc ndo trong ngay hay vao ngay co mua hoac lugng may tang nhanh vao budi tra va kéo
dai dén chiéu thi nhiét do cao nhét trong ngay c6 thé xay ra trudc trua. Trong giai doan 2001-
2021, nhiét d6 khong khi dao dong trong khoang 5,0-34,7°C, thap nhit vao 4 gid sang ngay
27/12/2002 va cao nhat vao 14 gio chidu ngay 03/7/2015. O céc khu vire ven bd nhu quanh
dao C6 To, Con Co bién doi nhiét d6 ngay - dém thé hién rd hon (chénh léch trung binh
chung khoang 4,3°C) trong khi su bién déi nay ¢ khu vuc ngoai khoi (nhu khu vuc quanh
dao Bach Long Vi) sy chénh 1éch nay chi khoang 0,4°C (Hinh 2).
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Hinh 2. Bién trinh ngay - dém cua nhiét do khong khi chung cho céc thang trong nam (a), riéng cho

thang 7 & viing bién VBB (b).
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3.1.2. Bién trinh nhiét d6 theo thang

Ving bién VBB 14 ving chiju anh hudng cta khi hau nhiét d6i gié mua dong lanh. Theo
cac thang trong nam, nhiét d¢ khong khi c6 mot cyc dai vao mua he va mot cuc tiéu vao mua
dong. Nhiét do trung binh thang dao dong trong khoang 16,0-30,0°C (Bang 1). Nhiét d6 cao
nhét tir thang 6 dén thang 8 voi nhiét do trung binh thang khoang 29,0-30,0°C. Thoi gian nay
trung v6i thoi ky hoan luu 4p thdp nong phia Tay phét trién cuc dai, gié mua tdy nam hoat
dong manh, thuong mang lai nhiét do ngdy - dém cao va do Am thép. Nhiét do trung binh
thang trong mua dong giam thip, thap nhét tir thang 12 nam trudc dén thang 1 nam sau véi
nhiét d6 trung binh thang khoang 16,0°C ¢ khu vuc phia Bic va khoang 22,0°C & khu vuc

phia Nam vinh (Hinh 3).
CoTo Bach Long Vi
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Bang 1. Nhi¢t do khong khi trung binh thang.

Vit Nhiét d khong khi (°C)

Hr TT T2 T3 T4 T5 T6 T7 T8 T9 T0 TI1 TI12
CoTo 164 17,7 201 235 270 288 290 289 282 257 223 180
}\3/?ch Long 189 193 210 237 273 293 295 294 289 269 242 20,7

Cdn Co 220 221 23,5 25,7 28,0 293 292 292 287 272 256 233

3.1.3. Thay d6i nhiét do theo mua, theo khdng gian

Mua dong (dai dién la thang 1), do sy anh huong cua gio mua dong béc lanh nén nén
nhiét trén pham vi toan vung bién VBB giam manh nhét 1a & cac khu vye ven bo. Trong thoi
gian ndy xu thé cta nhiét do ting dan tir bo ra khoi va tir Bic xuéng Nam cia ving bién
nghién ciru. Chénh léch nhiét d6 gitra nam thip nhat va nim cao nhat khong qué 5,0°C. Mua
hé (dai dién 1a thang 7), phan bd nhiét 6 kha on dinh, toan VBB nhiét do dao dong trong
khoang 28,0-29,5°C. Chénh 1éch nhiét d¢ gitra hai mua trong khoang tir 6,0-10,0°C (Hinh 4).

3.1.4. Bién dong va bién d6i nhiét 46 nam

Cuong d6 va thoi gian ciia cac hé thong hoan Iuu tic dong dén ving bién VBB thay doi hang
nam nén cac dac trung nhiét do nam thay ddi theo mot cach rd rét. Nhitng nam hoan luu cé
sy bién dong trén quy mo toan cau xay ra hién twong El Nifio, La Nifia déu gay nén su thay
d6i nhiét 46 cuc doan va nhiét 6 trung binh tai ving bién VBB. Nhiét d6 trung binh nim tai
day dao dong voi chu ky 3-5 nam. Trong giai doan 2001-2021, gid tri nay dao dong trong
khoéng tir 22,5-27,0°C, thip nhat vao nam 2011 va cao nhét vao nam 2019. D¢ léch am 16n
nhit (-1,2°C) va d6 1éch duong 16n nhét (+1,0°C) xay ra quanh khu vyuc dao C6 T6. O Viét
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Nam noi chung va ving bién VBB néi riéng, khong khi dang c6 xu thé néng dan 1én, trung
binh m&i nam tai viing bién VBB nhiét d6 ting khoang 0,02°C/nam (Hinh 5, Bang 2-3). Dua
theo kich ban RCP4.5 (BDKH_2020), vao giita thé ky XXI nhiét do trung binh nim khu vuc
phia Béc ting 1,6 + 1,7°C, dén cubi thé ky XXI s& tang lén tir 1,9 + 2,4°C [20].
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Hinh 4. Phan b nhiét d6 khong khi trung binh mua.
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Bang 2. Bién dong nhiét d6 trung binh nam.

Do léch Do léch (-) max Nim xuit Do 1éch (+) max Nim xuit
Vi tri (°C) hién (°C) hién
Co To -1.2 2011 +1,0 2019
Bach Long Vi -1,1 2011 +0,8 2019

Cdn Co -0,8 2011 +0,7 2019
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Bing 3. Xu thé nhiét do khong khi.

Xu thé . Xu thé
Vi tri Phwong trinh C/niim)
COoTO y =0,0176x + 23,641 +0,02
Bach Long Vi y = 0,0262x + 24,659 + 0,03
Cdn Co y =0,0216x + 25,921 +0,02

3.2. Luong mua

3.2.1. Luong mua ngay va sd ngdy mua

Theo s6 liéu thong ké trong giai doan 2001-2021 ¢6 nhiéu ngay mua 16n xay ra & mot sb
khu vuc vung bién VBB véi luong mua trén 300 mm/ngdy, dién hinh vao cic ngay
14/10/2016 va 18-19/10/2020, lugng mua dao dong trong khoang 400+20 mm/ngay. Déc
biét, co nhimg dot mua xay ra trén dién rong va tap trung trong khoang 5-7 ngay voi tong
lwong mua 16n, x4p xi v6i lwong mua trung binh nhiéu nim cua ca mua mua. Tong sd ngay
mua trong vong 21 nam la 4747 ngay mua v6i lugng mua trung binh toan vung trén 1,0mm
va 1058 ngay mua véi lugng mua trung binh trén 10 mm. Trong d6, nhitng ngay mua to (>50
mm) xay ra tap trung chi yéu vao cac thang mua hé tir thang 5 dén thang 9, dién hinh khu
vuc quanh dao Con Co sb ngay mua to kéo dai dén tan thang 12 do anh hudng hoan luu béo
va ap thap nhiét doi.

3.2.2. Phan b lugng mua theo mua

Cac h¢ thong thoi tiét cuc bo, quy md nho gdy mua dong nhiét co thé tao nén khac biét
mét it vé& mua tai cic noi trong ving. O mién Bac khong c6 su phan biét rd rang gitra mua
mua va mua kho, chi c6 mua mua va mua it mua. Mua mua thong thuong vao thoi gian mua
hé con mua it mua vao thoi gian mia dong. Vao mua he, lugng mua phan bé tap trung cao &
khu vuc ven bd phia Bic vinh (Quang Ninh) va ven bd Ha Tinh véi lugng mua khoang 1400
mm. Luong mua c6 xu huéng giam dan tir ven bo ra khoi, giam déan tir phia Bic xudng phia
Nam vinh, chénh léch lwong mua thap nhat va cao nhét trong ving bién khoang 500 mm.
Vao mua dong xu thé phan bd luong mua khong gidng voi mua he, xu thé phan bd luong
mua & mia nay thap ¢ phia Pong Bic vinh vai lugng mua khoang 150mm va cao dan vé ven
bo phia Tay VBB. Khu vuc ven b Quang Tri ¢6 lugng mua cao nhat khoang 600 mm. Chénh
1éch luong mua gitra hai mua trong khoang tir 400-1250 mm (Hinh 6).
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Hinh 6. Phan b6 lugng mua trung binh muia.
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3.2.3. Phan bd mua trong nim

Trong cac thang 1, 2, 3, 4 vao thoi diém gié mua dong bic hoat dong véi cac khéi khi
xudt phat tir cao 4p Xibia di chuyén vé Viét Nam véi tinh chat lanh kho, lwong mwa vao thoi
diém nay thap, chi khoang 40-70 mm/thang. Nhung khoang tir thang 6 dén thang 10 cac nhiéu
d6ng nhiét ddi (bdo, 4p thap nhiét doi, dai hoi tu nhiét do, nhiéu dong gi6 dong,...) hoat dong
& Tay Thai Binh Duong di chuyén vé nuéc ta va gié mua dong béic hoat dong thudng xuyén
nén khu vuc phia Nam vinh mua 16n v6i lugng mua trung binh khoang tir 200-600 mm (Hinh
7). Vao mua he 1a thoi diém gié mua tdy nam hoat dong v6i khoi khi hinh thanh tir ap thap
An D¢ - Myanmar vuot qua xich dao vao Viét Nam tré nén néng 4m mua nhiéu, lugng mua
trung binh trong khoang thoi gian nay 1a 200-350 mm/thang.
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Hinh 7. Luong mua trung binh thang.

3.2.4. Bién dong va bién do6i lwong mua nim

Theo nam tir 2001 dén 2021, lugng mua dao dong kha manh, khoang 79% s6 nam co
tong lwong mua chénh 1éch £20% so voi lurgng mua nam trung binh, con lai khoang 21% s6
nam c6 do chénh léch vuot ngoai £20%. Tong lwong mua nam dao dong trong khoang 1677-
3400 mm, lwong mua trung binh ndm tai mot so vi tri trong ving bién tir 1677-2232 mm.
Trong d6 cao nhét vao ndm 2020 & khu vuc dao Con Co véi lugng mua 3400 mm va thap
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nhit khu vuc quanh dao C6 T6 nam 2009 v6i lwong mua 1090 mm (Hinh 8, Bang 4). Xu thé
lwong mua ting nhe hang nam, trung binh mdi ndm ting +50 mm tai khu vuc quanh dao Con
Co, +45 mm tai khu vuc quanh ddo C6 T6 va +13 mm tai khu vue quanh dao Bach Long V1.
Thoi gian t6i du kién luong mua nim sé tiép tuc tang, theo kich ban RCP4.5 vao gilta thé ky
XXI lwong mua ndm ting 10 + 15%, khu vuc ven bién ving Pong Béc lugng mua nim ¢
thé tang 20 + 30% [20].

Bang 4. Lugng mua ndm tai mot s6 i tri vung bién VBB.

Lwgng mua nadm (mm)

Vi tri - . - z
) Trung binh Loén nhat Nhé nhat
CoTo 1677 2616 1090
Bach Long Vi 1710 2253 1237
Con Co 2232 3400 1459

4. Két luin

Nhiét d6 khong khi c6 su thay d6i manh theo khong gian va thoi gian do vi tri dia Iy va
quy luat mua. Trong mot ngdy - dém, nhiét do thap nhat khoang 4 gid sang, cao nhat khoang
12-14 gid trua. Trong nam, nhiét d6 khong khi cao nhat tir thang 6 dén thang 8 thip nhat va
thang 12 va thang 1. Vao mia hé, phan b nhiét do déu toan viing véi nén nhiét khoang 28,0-
29,5°C; muia dong nhiét d6 phan b thap hon tir 6-10°C ¢ xu hudng tang dan tir phia Bac
xubng phia Nam vinh, tir bo ra khoi. Nhiét do trung binh nim dao dong khoang tir 22,5-
27,0°C, xu thé nhiét d6 dang néng dan 1én trung binh mdi ndm ting 0,02°C/nim.

Trong 21 nam c6 4747 ngay mua v6i lugng mua trung binh trén 1 mm, nhimg ngay mua
to 16n hon 50 mm tap trung chu yéu vao cac thang mua hé. Phan bd mua trong nam tap trung
chu yéu tir thang 5 dén thang 10. Vao mua hé mua phan bd toan ving véi lugng mua cao,
tap trung cao nhat & khu vuc ven bd Quang Ninh va Ha Tinh voi luong mua khoang 1400
mm, vao mua dong lugng mua giam sit ¢ khoang tir 150-600 mm v6i xu huéng giam dan vé
phia Pong Bic vinh. Tong lwong mua nam dao dong trong khoang 1090-3400 mm, khu vyc
quanh cac dao Con Co, Co6 To, Bach Long Vi lugng mua trung binh dao dong tir 1677-2232
mm. Xu thé lugng mua ting nhe hang nim, trung binh mdi ndm ting 13-50 mm/nam.

Nghién ciru nay da phan tich s liéu vién tham v6i chudi sb licu lién tyc, nhidu ndm dé
c6 thé danh gia dugc quy luat phan bd va tinh chu ky theo mua theo thoi gian cua (T) va (R).
Tuy nhién, van rat can thiét c6 s6 liéu quan trac thuc té tir cac dai tram co dinh hodc cac tram
phao tu dong trén bién dé c6 thé kip thoi danh gia, du bao vé cac yeu tb nay dugc chuén xac
hon nita phuc vu cac cong tic nghién ctru nghé c4, BDKH ciing nhu cac nghién ciru bién
khéc.

DPong gop cua tac gia: Xay dyng y tuong nghién cou: NN.T.; Xu ly s6 liéu: N.N.T.; N.V.H.,
N.T.T.H., C.T.V.; Viét ban thdo bai bdo: N.N.T., N.V.H, B.T.P.T., C.T.V., N.T.T.H.; Chinh
stra bai bao: NN.T., N.V.H.,, B.T.P.T., C.T.V.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong co su tranh chap loi ich trong nhém tac gia.
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Research of rain and air temperature in the gulf of Tonkin
from satellite data
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Abstract: Air temperature (T) and precipitation (R) are basic meteorological characteristics
that can distinguish climate zones on land as well as between different sea areas. To evaluate
the specific climate characteristics of the Tonkin Gulf waters to serve research on seafood
resources and forecasting fishing grounds, the article used 20 years of remote sensing data
on T and R (2001-2021), analyze and evaluate their changes over time series and distribution
throughout this sea area. The results show that the highest temperature is in the summer
months from June to August (average ~ 29.5°C); In winter, the temperature drops sharply
(ranging from 16.0 to 22.0°C), lowest from December of the previous year to January of the
following year and tends to decrease gradually in the direction of decreasing latitude from
North to South. On average, the annual temperature ranges from 22.5-27.0°C and the
temperature trend is 0.02°C/year from 2001 to 2021. During this period, there are a total of
4747 days of concentrated rain. weak in the summer months. The area with the highest
rainfall (about 1400mm) is distributed in the coastal areas of Quang Ninh - Hai Phong and
Nghe An - Quang Binh; In winter, rainfall decreases sharply and gradually from the
southwest to the northeast of Tonkin Gulf with R fluctuating between 150-600 mm. Total
(R) by year ranges from 1090-3400 mm, the average is about 1677-2232 mm, (R) increases
slightly from 13-50 mm/year.

Keywords: Climate Change; Air Temperature; Rainfall; Tonkin Gulf.
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Ung dung phwong phap trung binh ¢é trong so hiéu chinh quy
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Tém tit: Bai bdo nay trinh bay két qua ing dung phwong phap trung binh cé trong sb
(SEWE) ctia cac thanh phan t6 hop t6i wu dé hiéu chinh quy dao con bdo Podul 2019. Trong
do, céc td hop t6i wu chon tir dy bao td hop duoc tao ra tir t0 hop da vat Iy cia mo6 hinh WRF.
Két qua thir nghiém cho thay thir nghiém SEWE cai thién duoc chat lwong du bao quy dao &
hau hét cac han dy béo tir 12 gio dén 48 gio. Pic biét, dbi véi cac han du bao dai hon 24 gio
chat luong du bao quy dao cua thir nghiém SEWE cai thién duoc tir 6% dén 10% so véi sai
s6 quy dao cta phuong phap trung binh t6 hop thong thuong. Két qua nay c6 thé 1a do ¢ han
du bao dai hon 24 gio con bdo Podul 2019 di chuyén 6n dinh va dang manh 1én do d6
phuong phap trung binh ¢6 trong s6 hiéu qua hon. Két qua ctia nghién ctru ¢6 thé img dung
du bao quy dao bdo anh hudong dén Viét Nam.

Tir khéa: Trung Binh; Dy bao t6 hop; M6 hinh WRF; B&o Podul.

1. Gi6i thi¢u

Bao 1a hién tugng thoi tiét nguy hiém, nhitng hiu qua do bao dem lai la rat 1on vé& mat tai
san va con nguoi. Do do, du bao quy dao bao chinh xac 1a bai todn dugc dat ra cho nganh khi
tuong tir nhiéu nam nay. Trén thé gidi c6 nhiéu phuong phéap ap dung dé du béo quy dao bio,
va cac nghién ctru hién tai thuong di theo cac hudng: 1) Hi¢u chinh cac qua trinh vat Iy trong
md hinh; 2) Ban dau hoa X0dy va dong hoa s6 liéu; 3) xur Iy hdu mo6 hinh - hiéu chinh sau md
hinh. Véi hudng 1, cht yéu phat trién cac mo hinh s6 va Ung dung dé du bao quy dao bao [1—
2]. Hudng 2 thu:ong di theo cac phuong phép dong hoa bién phéan va phuong phap dong hoa
day [3-6]. Ngoai ra, du bao t6 hop ciing duoc ap dung dé dy bao quy dao bio trén cac trung
tam 1on trén thé gidi nhu trung tdm dyu bao han vira va han dai Chau Au (ECMWF), trung tam
du bao méi truong qudc gia Hoa Ky (NCEP) [7-10]. Huéng 3 thuong dugc xur Iy hau mo
hinh, bang cach hiéu chinh két qua du bao quy dao bao bang cac phuong phap théng ké
truyén thong hodc hién dai. Cu thé trong cac bai toan du bao t6 hop, thuong st dung phuong
phap trung binh don gian va phuong phép siéu to hop dé xac dinh quy dao du bao cua béo
[11]. Nam 2014, tac gia Qi va cac cong sy da thr nghiém phuong phap trung binh t6 hop cla
cac thanh phan lya chon d01 v6i san pham tir cac thanh phan hé thong dy bao t6 hop (EPS) tir
Trung tdm Dy bao Thoi tiét han vira Chau Au (ECMWF), Co quan Khi trong Nhat Ban
(JMA), Trung tdm Qudc gia vé Dy bao Méi truong (NCEP), va Cuc Khi tuong Trung Qudc
dbi voi 35 con bdo ¢ Tay Bic Thai Binh Duong vao nam 2010 va 2011, cac tac gia da chimg

Tap chi Khi twong Thiy van 2023, 755(1), 29-42; doi:10.36335/VNJHM.2023(755(1)).29-42  http://tapchikttv.vn/


mailto:minhpt201@gmail.com

Tap chi Khi twong Thiiy van 2023, 755(1), 29-42; doi:10.36335/VNJHM.2023(755(1)).29-42 30

minh ring phuong phép trung binh c6 trong s6 vuot troi hon so véi két qua ctia phuong phap
trung binh t6 hop don gian ¢ thoi han ngén [12].
O Viét Nam, Gmg dung mé hinh sb va dong hoa s6 liéu trong bai toan du bao quy dao bio
cling duoc nghién ctru pho bién [13-16]. Cac két qua nghién ctru cai thién sai sb du bao quy
dao tir 3 dén 5 ngay [13-16]. Ngoai ra, du béo quy dao bdo bang phuong phap t6 hop ciing
duogc nhiéu tac gia nghién ctru [14, 16], cac két qua nghién ctru cho thay du bao t6 hop cai
thién dang ké sai s6 du bao quy dao bio [14, 16]. Mit khac, du bao bao t6 hop quy dao bao
duogc tao ra tir mé hinh WRF duogc phat trién rit manh va dem lai két qua kha quan [4-6]. Tuy
nhién, viéc tong hop quy dao du bdo cudi cung bang phuong phap trung binh t6 hop thong
thudng hau nhu chwa mang lai hiéu qua cao [4-6], do do két qua dy bao quy dao bdo con sai
1éch kha nhiéu so véi vi tri quan tric. Nam 2020, mét nghién ctru dé ung dung phuong phap
t6 hop trung binh ¢6 Iya chon va 6 trong sé dugc tmg dung tinh toan, danh gia cu thé d6i véi
truong hop du bao con bdo Damrey nam 2017 tur cac san pham t6 hop gém 51 thanh phan du
béo cia ECMWF. Két qua cho thay kha ning hiéu chinh rd rét ciia phuong phép lua chon céac
thanh phan t6 hop véi sai sd trong ngudng xem xét & cac han dy bao ngan han [17]. Ngoai ra,
mot nghién ctru khac cling ap dung phuong phap trung binh c6 trong s ctia cac thanh phan to
hop tdi wu duoc tao ra tir moé hinh WRFE dé hiéu chinh quy dao con bao Molave nam 2020.
Két qua chi ra phuong phéap ciing hiéu qua & cac han du bao duéi 48 gid [18]. Do dé, huéng
giai quyét lién quan dén hau mo hinh dé cai thién két qua du bao quy dao bio ciing dugc quan
tam.

Dbi v6i con bao Podul nam 2019 1a mot con bio s6 4 da anh hudng nghiém trong dén cac
tinh khu vic Bac Bo, Bic Trung B6 va Nam Trung B¢ lam 4 nguoi chét, 3 ngudi mat tich, 4
nguoi bi thuong. Thiét hai vé nha ¢: 1.709 cdn nha bi phd huy va hu hai, gay ngap lut nhiéu
dién tich ltia va hoa mau, cdy an qua, hu hai nhiéu cong trinh dé diéu, giao thong, ... Tong thiét
hai wdc tinh khoang 393,302 triéu dong [19]. Do d6, Nghién ctru chon con bdo Podul nim
2019 dé tmg dung phuong phap trung binh cé trong sd hiéu chinh quy dao du béo.

2. Phuong phap nghién ciru va sb lidu sir dung

2.1. Tém tat hoat dong cua con bdao Podul

Béo nhiét doi Podul hay con goi 1a Bao s6 4 1a con béo thir 12 cia mua bio Tay Béc Thai
Binh Duong 2019. Podul tién vao Bién Dbong ngay 28 thang 8 va d6 bo vao tinh Ha Tinh,
Quéng Binh ngay 30 thang 8 (Hinh 1). Dlen bién cu thé cta con bdo Podul c¢6 thé tham khao
tai [19]. Riéng dbi voi Viét Nam, bio sd 4 da anh huong nghiém trong den cac tinh khu vuc
Bic Bo, Bic Trung B va Nam Trung B6 1am 4 nguoi chét, 3 ngudi mét tich, 4 nguoi bi
thuong. Thiét hai vé nha ¢: 1.709 cin nha bi ph4 huy va hu hai, gdy ngap lut nhiéu dién tich
lta va hoa mau, cdy an qua, hu hai nhiéu cong trinh dé diéu, giao thong, .... Tong thiét hai wdc
tinh khoang 393,302 triéu dong. Vi thé, nghién ctru nay lwa chon con bao Podul dé tién hanh
thtr nghiém hi¢u chinh quy dao bao béng phuong phép trung binh ¢6 trong s6 cia cac thanh
phan t6 hop t6i wu [19].

Hinh 1. Quy dao di chuyén cua con bio Podul 2019 [19].
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2.2. Thiét ldp co sé cho mé hinh

2.2.1. M5 hinh va cau hinh t6 hop da vat ly

Du béo t6 hop da vat 1y duoc trién khai trong phién ban V4.0 cia m6 hinh WRF-ARW
ap dung phuong phap trung binh c6 trong s6 cua céc to hop t01 vu dé tim ra quy dao béo t6t
nhat. M6 hinh WRF duoc lya chon két hop v6i mot ludi 1ong gdm hai mién tinh sur dung phép
chiéu Mercator 6 d6 phén giai ngang 36 km va 12 km tuong tng (mlen luei 1 gbdm 151x151
diém lu6i va mién luéi 2 gom 151x151 diém luéi voi tAm mién tinh c¢b dinh 13,8°N -
122,9°E) duoc khdi tao vai s6 liéu tir hé théng NCEP/GES (Hlnh 2). Mién khéng gian ciia mo
hinh ¢6 31 myc theo phuong thang dung (o) v6i muyc ap sudt cao nhat (bién trén ctia mod  hinh)
c6 gia tri 1a 10 hPa, va mién khong gian nay nam & gan trung tAm cua bién bong, vé phia
Dong cua Viét Nam (Hinh 2). T6 hop da vat I trong mo hinh WRF gom nhiéu so d6 tham s6
mo ta cac qua trinh vat Iy xdy ra trong khi quyén nhung theo nhitng nghién ctru trude day [4—
6] da su dung cac so dd dugce liét ké trong bang 2 dé tao ra du béo to hop da vat ly trong md
hinh WRF va c6 két qua kha quan. Do d6 trong nghién ctru nay ciing str dung cac so do trén
dé tao ra du béo to hop da vat ly.
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Hinh 2. Mién ludi thir nghiém.

Nhu vy, tong cong c6 21 két hop khac nhau cua cac so d6 vat li duoc trong cac thanh
phan té hop khac nhau trong m6 hinh WRF theo mot chudi cac hoan vi ciia cac so dd vat li do,
khi s6 luong cta cac thanh phéan t6 hop lon hon sO lugng cua cac két hop, viéc gan s€ dugc
lap lai. Theo d6, 21 bd md hinh vét 1y gém céac so do sau: (1) so dd vi vat li gdm so do cia
Kessler, so do cua Lin [20], vi vat li Ferrier va cac so dd WSM3, WSM5, WSM6; (2) so dd
burc xa song ngin gom so do ctua Dudhia va Goddard; (3) so do birc xa song dai cia RRTM va
(4) hai so d6 tham s6 hoa ddi luu ciia Kain-Fritsch va Betts-Miller-Janjic (BMJ) (Bang 1), va
cac t6 hop két hop dugc dua ra trong Bang 2.

Bang 1. So dd tham sb hoa trong mo6 hinh WRF ting véi cac lya chon cu thé.

So db Ki hiéu Céc lwa chon
=1, Kessler scheme
=2, Lin et al. scheme
Vivit ly mp_physics =3, WSM 3-class simple ice scheme
=4, WSM 5-class scheme
=5, Ferrier (new Eta) microphysics
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So dd Ki hiéu CA4c lya chon
=6, WSM 6-class graupel scheme
=1, Dudhia scheme
= 2, Goddard short wave
Buc xa song dai ra_lw_ physics =1, rrtm scheme
= 1, Kain-Fritsch (new Eta) scheme
= 2, Betts-Miller-Janjic scheme

Buc xa s6ng ngan ra_sw_physics

Déi luu cu_physics

Bang 2. Thanh phan t6 hop tuong tng véi cac so db vat 1y khac nhau.

Té hop Ra_lw_physics Ra sw_physics mp_ physics cu_physics
001 1 2 1 1
002 1 1 1
003 1 2 1 2
004 1 1 2 1
005 1 2 2 1
006 1 1 2 2
007 1 2 2 2
008 1 1 3 1
009 1 2 3 1
010 1 1 3 2
011 1 2 3 2
012 1 1 4 1
013 1 2 4 1
014 1 1 4 2
015 1 2 4 2
016 1 1 5 1
017 1 2 5 1
018 1 1 5 2
019 1 2 5 2
020 1 1 6 1
021 1 2 6 1

2.3. 86 liéu

Mo hinh s6 thong thuong can s6 liéu dau vao nhu diéu kién bién va diéu kién ban dau dé
giai h¢ phuong trinh co ban cta khi twgng dong luc bang phuong phap 5O [21]. Tuong tu mo
hinh WRF ciing can so lidu dau vao nhu diéu kién bién va diéu kién ban dau. S6 liéu nay
nghién ctru st dung sd liéu dy bao toan cau GFS cua trung tim du bao méi truong qudc gia
Hoa Ky [22]. Ngoai ra sb liéu quan tric vé vi tri bio sir dung dé danh gia hiéu qua cua phuong
phap trung binh c6 trong sé dugc 1ay tir trang web [23], s6 liéu cu thé ddi v6i con bao Podul
nam 2019 thé hién trong bang 3.

Bang 3. S6 liéu quan tric vi tri tim béo.

Vi tri tim bao

Thoi gian Vido Kinh do
2019082600 12.8N 133.7E
2019082606 13.3N 131.9E
2019082612 13.7N 129.6E
2019082618 14.3N 128.1E
2019082700 147N 126.7E
2019082706 152N 124.8E
2019082709 15.8N 124.0E
2019082712 16.0N 122.9E
2019082718 16.3N 120.6E

2019082800 16.7N 118.0E
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Vi tri tAm bio

Thot gian Vido Kinh dj
2019082806 16.8N 116.4E
2019082812 17.IN 114.8E
2019082818 17.3N 113.2E
2019082900 17.5N 111.6E
2019082906 17.5N 109.7E
2019082912 17.7N 108.0E
2019082918 17.2N 106.4E
2019083000 16.5N 104.5E
2019083006 16.6N 103.6E
2019083012 16.8N 103.0E
2019083018 17.3N 102.5E
2019083100 17.9N 102.1E

2.4. Phwong phdp trung binh t6 hop cé trong sé

Trung binh t6 hop cudi cfmg duogc xac dinh bdi cac budc sau:

- Sai s6 vi tri SLT tai 12 gid dugce tinh toan cho cac du bao quy dao tur tat ca cac thanh
phan t6 hop lién quan dén quan tréc;

- Sai s0 vi tri SLT trung binh ctia tat ca thanh phan t6 hop dugc tinh toén;

- Céc thanh phan c6 sai sé nho hon sai s6 SLT trung binh s& dugc lya chon;

- Hai gia tri trung binh t6 hop sé duoc tinh toan don gian bang cach iy trung binh cong
cac thanh phan dugc lya chon va tinh trong sd cac thanh phan duoc lua chon véi hé sb ti 16
nghich v6i cac thanh phan tuong ng;

- Sai s trung binh va trong so dé tinh toan quy dao trung binh t6 hop sé dugc dleu chinh
dé khép voi vi tri SLT véi céac s6 lidu quan tric mai nhat. Quy dao duogc diéu chinh cubi cung
ky hiéu 1a trung binh ciia cac thanh phéan t6 hop c6 lya chon (SEAV), trung binh ¢6 trong sd
ctia cac thanh phan t6 hop c6 lua chon (SEWE).

Hinh 3a minh hoa truong hop ton tai 3 thanh phan t6  hop (ki hi¢u tuong ng la m1, m2,
m3) duoc lira chon dé xac dinh dy bao t6 hop trong so cubi cung do dap Ung chi tiéu sai s6 vi
tri SLT nho hon so véi sai s6 SLT trung binh ciia tit ca thanh phan. Trong truong hop nay, du
bédo LLT cta 3 thanh phan nay sé& duoc st dung dé xac dinh du bao SEAV hoidc du bao
SEWE cudi cing.

So d6 trong sb duoc thiét ké dé xac dinh trong s6 du bao quy dao LLT boi h¢ s6 ti 18
nghich véi cac sai s6 SLT tuong tng, dugc dit tén 1a ey, ez, e3. Khi do, cac trong s6 dugce tinh
toan theo phuong trinh (1-3).

1 1 1

wmLiwamLiwel ®
x=(w;+w,+w3) (2)
leg;wzz%;wsz% 3)

Trong d6 W1, W2, W3 13 cac hé sb trong sb ctia cac thanh phan t6i wu. Tuy nhién, mot sd
thanh phan dugc chon lai khong c6 du bao LLT, déc biét 1a khi xoay thuén nhiét doi budce vao
giai doan suy yéu. Trong trudng hop nay, quy trinh tinh trong s6 van duoc ap dung cho cac
thanh phan con lai va van tuén theo phuong trinh tir (1-3). Trong phuong phap trung binh
trong sb nay, can co it nhat 2 thanh phan t6 hop cho tt ca cac thoi han du bao.

Nhu vy, cong thirc tinh trong s ctia phuong phap nay dugc mé rong cho N thanh phan
t6 hop, thanh phan thtr i c6 sai s6 khoang cach DPE (ki hiéu 1 ei) & han SLT, sé& c6 dang:

Wi=— (4)

X=X w; (5)
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== (6)

X

Sau khi tinh toan xong cac hé sb trong sd, gia tri trung binh c6 trong sé SEWE cuia to hop
t6i wu s& duoc tinh theo cong thirc:
SEWE = Z - (W el) @)
Céc sai sd dép ung & han du bao SLT lién quan dén chinh mau théng ké cua tung h¢
thong du bao to hop. Céc budc thuc hi¢n phuong phép trung binh cé trong s6 ctia cac thanh
phan t6 hop t6i wu trong nghién ctru dugc tom tat trong hinh 3b.

Chay mé hinh WRF ra dwge 21 thanh phin cho
(O DybéosLT . . .
m tirng phién du bao
n @ oubsour 7
- (O Quantréc méi nhit .
o . Cox . S R
m, m [ ] G i e e Tinh sai s6 vi tri SLT tai han 12 gi¢ cia 21 thanh
m, .. clanasplimiibive {o=ma) phin té hop tai phién du bao 12 gios trude do
my . —  Quy dao quan tric
»
S ® [ —=# Quf da0 trung binh SEM sau khi chuyén 1
S, " . X LA Z.
] a8l nhet trong 98 Tim ra dwoc thanh phan to hop toi wu | wi=—
A e J K
my \\ O O 4"’//“
B Ss. O 3 /,// N
Sl @) Tinhbd trong |~ X:Z
‘\Q 5 == Thot diém bie ddu sé [~ 1
H i : ~.
Cée thanh phin / 5 3 ‘ Wi
8 hop duge lva % - - - — - W S |
hyn T - Sai 88 trung binh SLT cla tét Str dung toan bé trong so dé tinh quy Loy
¢4 céc thanh phin 8 hop e A o . 7
(@) (b) | dao da hiéu chinh va tinh sai s6 du bao

Hinh 3. So d6 minh hoa k§ thuat trung binh t6 hop c6 lya chon (a) [17]. So db khdi md ta cac budc
tinh toén (b).

2.5. Cac truong hop thir nghiém

Con bdo Podul 2019 tién vao Bién Pong ngay 28 thang 8 va do bo vao tinh Ha
Tinh, Quang Binh ngay 30 thang 8. Mit khac bao bat ¢dau manh dan 1én tir 12 UTC ngay 27
thdng 8 va manh nhat vao ngay 29 thang 8 nim 2019, bdo suy yéu dan bat dau tir 00 UTC
ngay 30 thang 8 nam 2019 (Hinh 4). Do d6, trong nghién ctru nay s€ thtr nghiém du bao han
3 ngay véi khoang thoi gian ¢6 thé du bao duge con bao bat ddu manh dan 1én, d6 1a tir thoi
diém 12 UTC ngay 26 thang 8 nam 2019 dén 12 UTC ngay 27 thang 8 nim 2019 (hinh 4).
Trong d6, du bao han ngan 12 gi duge thuc hién luc 00 UTC ngay 26/8, luc 12 UTC ngay
26/8 va 00 UTC ngay 27/8, quy dao hiéu chinh cho 3 phién dy bédo lac 12 UTC ngay 26/8, 00
UTC ngay 27/8 va 12 UTC ngay 27/8/2019.

1010 25

1005 20

1000 15

995 10

990 . 5
=@ P MM  e—\/max

985 0
T WL ©W© O OMNNNININOOO®NBDM®OD DD DO OO O o
ANNNANNNNNNNNNNNNNNNANNOOOO®
NN NNNMNNNRNNNNNMNNNNNNNNMNNNNN
0O ©WAN®©OO ©N®DO©NOWOD®OWNO®OONOWOO®©N QO
AT OO0 A1 400141001100 ddAO00 4400 dd0O

Hinh 4. Bién trinh Pmin va Vmax cta con bdo Podul 2019.


https://vi.wikipedia.org/wiki/Bi%E1%BB%83n_%C4%90%C3%B4ng
https://vi.wikipedia.org/wiki/28_th%C3%A1ng_8
https://vi.wikipedia.org/wiki/H%C3%A0_T%C4%A9nh
https://vi.wikipedia.org/wiki/H%C3%A0_T%C4%A9nh
https://vi.wikipedia.org/wiki/Qu%E1%BA%A3ng_B%C3%ACnh
https://vi.wikipedia.org/wiki/30_th%C3%A1ng_8
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2.6. Phuong phap danh gia
Sai s6 quy dao tinh theo cong thirc (8):

PE = R, * arccos [sin(ay) * sin(ay) + cos(ay) * cos (o * cos (B; — B2)]  (8)

Trong d6 Re 1a ban kinh trai dat (6378.16 km); a1, a2 1a vi d cla tAm bdo thyc té va tam
bdo do mo hinh d}_l’ bao (dv radian); 1, B2 1a kinh d§ ctia tdm bao thyc té va tam bao du béo
(dv radian). Sai s0 trung binh khoang cach duoc tinh nhu sau:

Y, PE;;
MPE; = # 9)

Trong d6 PE 14 sai s6 khoang cach cua ting trudng hop du bao; n 14 s6 trudng hop thir
nghiém; j 1a han du bao.

3. Két qua va thao luin

3.1. Moi lién hé gitra sai so dw bdo han ngan va trong so cua cdc té hop toi uvu

Do khoang thoi gian nghién ctru thue hién hi€u chinh quy dao bao 1a cac phién du béo
cach nhau 12 gio, va trong khoang thoi gian 12 gio s6 liéu quy dao thuc méi dugc cép nhat,
do d6 sai s6 du bao han ngan str dung trong nghién ctru 13 sai sé du bao 12 gio. Sai sé du bao
nay dugc tinh tai cac phién du bao 00 UTC, 12 UTC ngay 26/8 va 00 UTC ngay 27/8 theo
cong thirc (8 va 9), két qua duoc thé hién trong bang 4.

Trong bang 4 sai s6 dy bao han 12 gio (DPE12) 6 ting phién du bao dugc sap xép tir nho
dén 16n. Tir két qua sai s6 han 12 gio nghién ciru so sanh véi sai s6 du bao quy dao trung binh
t6 hgp (EM), néu thanh phan t6 hop nao ¢6 DPE12 nho hon sai s6 du bao quy dao trung binh
t6 hop thi chon thanh phan d6 1a thanh phén t6 hop téi wu. Nhu vy, nghién ctru da chon ra
dugc cac thanh phan t6 hop tdi wu cho timg phién du bao can higu chinh quy dao dwa ra trong
bang 5. Tiép theo nghién ctru tinh céc trong sb theo phwong phap ctia Qi théng qua sai sé dy
bao han ngan 12 gid (cong thirc 4 - 6).

Bang 4. Sai s6 du bdo quy dao han 12 gio tai timg phién du bao (don vi km).

00Z26 12726 00Z27

TT DPE12 TT DPE12 TT DPE12
mem16 30,97 mem04 60,10 mem05 63,83
mem05 31,71 mem05 60,10 mem12 63,83
memO04 38,71 mem12 60,10 mem13 63,83
memO08 38,71 mem13 60,10 mem20 63,83
mem12 38,71 mem20 65,38 mem21 63,83
mem17 38,71 memO08 71,60 memO04 70,16
mem20 38,71 memQ9 71,60 mem16 70,62
memO01 42,98 mem16 71,60 mem17 70,62
mem13 47,80 mem21 76,09 memO08 70,82
mem21 48,37 mem17 83,18 memO09 70,82
memO09 55,91 mem14 83,66 mem18 101,62
mem18 75,03 mem15 83,66 mem01 104,55
memll 75,34 mem10 84,43 mem10 137,49
mem14 76,65 meml1l 84,43 memll 137,49
mem15 87,04 memO06 95,59 mem19 157,72
memO06 88,44 memOQ7 95,59 memO03 165,20
memO07 91,43 mem18 98,39 memOQ7 168,30
mem10 91,43 mem19 98,39 mem14 169,62
mem19 130,21 mem01 115,96 mem15 169,62
mem02 187,90 mem02 120,12 mem02 171,99

memO03 187,90 memO03 120,12 memO06 173,95
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Bang 5. SO cac thanh phén t6 hop t6i wu dugc lya chon.

Phién du bao S6 thanh phan dat nguéng 12h

00UTC 26-8-2019 10

12UTC 26-8-2019 5

00UTC 27-8-2019 10
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Hinh 5. Biéu d6 biéu din trong sé cua tirng thanh phan t6 hop wng véi phién dy bao 12UTC ngay
26/8/2019.

Cu thé, tir két qua sai s6 quy dao du bao han ngan 12 gid trong bang 3.4 so sanh vdi sai sd
trung binh t6 hop ctia 21 thanh phan tai han han dy bdo d6 dé tim ra timg thanh phéan t6 hop
t6i wu. Két qua tinh toan cho timg phién du bao nhu sau: V&i phién dy bao 00 UTC ngay
26/8/2019 ¢6 10 thanh phan t6 hop dugc chon dé tinh quy dao du bao cho tit ca cac han dy
bao cua phién du bao 12 UTC ngay 26/8/2019; phién du bdo 12 UTC ngay 26/8/2019 c6 5
thanh phan t6 hop dugc chon dé du bao quy dao bio cho phién dy biao 00UTC ngay
26/8/2019; phién du bao 00 UTC ngay 27/8/2019 ¢6 10 thanh phan t6 hop dugc chon dé tinh
quy dao du bao cho tat ca cac han du bao cua phién dy bao 12 UTC ngay 27/8/2019 (bang
3.5). Ngoai ra, cac trong s6 twong (mg véi cac thanh phan t6 hop (Bang 4) duoc tinh tir sai s6
du béo quy dao han 12 gid theo cac cong thire (5 va 6). Két qua dugc biéu dién trén hinh 5,
hinh 6 va hinh 7.

Hinh 5, hinh 6 va hinh 7 14 biéu d6 biéu dién trong sb cta timg thanh phan t6 hop tng voi
phién du bao 12 UTC ngay 26/8, phién du bdo luc 00 UTC va 12 UTC ngay 27 thang 8 ndm
2019. Trong d6, truc tung & bén trai 1a gia tri cta trong s&6 Wi (dudng mau xam vudng) va wi
(dwdng xam hinh thoi); truc tung bén phai 13 sai s6 du bao han 12 gio (DPE12 - dudng mau
xam hinh tam giac).

T hinh 5, hinh 6 va hinh 7 cho thidy Wi (dudng mau xam vudng) va wi (dudng mau xam
hinh thoi) déng bién, tirc gia tri wi ting (giam) thi gia tri Wi ciing ting (giam) twong Gng.
Trong khi d6, gia tri cta sai s6 dy bao quy dao han 12 gid (DPE12- mau xam hinh tam giéc)
ctia thanh phan t6 hop cang 16n thi Wi cang nhd, hodc nguoc lai néu DPE12 cang nho thi Wi
cang lon hay gitta Wi va DPE12 c6 quan hé nghich bién. Diéu nay co nghia la nhiing thanh
phan t6 hop nao c6 sai s6 DPE12 cang nho thi ty 18 % tham gia vao phuong trinh (7) cang lon.
Déi v6i phién du bao 00 UTC ngay 26 thang 8 nam 2019, cac thanh phan t6 hop c6 DPE12
dudi 80 km thi co gia tri Wi dao dong tir 0,06 dén 0,14, con nhimng t6 hop con lai c6 DPE12
trén 80 km dén 190 km thi twong tmg v&i gia tri Wi dao dong tir 0,02 dén 0,06 (hinh 5). Trong
phién du bao 12 UTC ngay 26 thang 8 nam 2019 céc thanh phén 4,5,12,13,20,8,9va2l co
DPE12 dudi 80 km nén gia trj trong s6 Wi dao dong tir 0,15 dén 0,2. Trong khi d6 cac thanh
phan t6 hop con lai c6 Wi dao dong tir 0,1 dén 0,15 tng véi DPE12 dao dong tir 80 km dén
120 km (Hinh 6).
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Thanh phan to hop

Hinh 6. Biéu d6 biéu din trong sé cua tirng thanh phan t6 hop wng véi phién du bdo 00UTC ngay
27/8/2019.

Déi voi phién dy bao 00 UTC ngay 27 thang 8 nam 2019 (hinh 7), cac thanh phan t6 hop
¢6 DPE12 nhé hon 60 km thi trong s6 Wi dao dong tir 0.08 dén 0.12, con nhiing t6 hop con lai
c6 DPE12 trén 60 km dén 180 km thi twong Gmg véi gia tri Wi dao dong tir 0.04 dén 0.08
(hinh 7). Nhu vay ddi véi phién du bao dugc thuc hién Iuc 12 UTC ngay 26/8, 00 UTC ngay
27/8 va 12 UTC ngay 27/8 cac thanh phan t6i uu tham gia vao phuong trinh (7) dugc thé hién
trong bang 6.
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Thanh phan t6 hop

Hinh 7. Biéu d6 biéu dién trong sb cua tirng thanh phan t6 hop tng voi phién du bao 12UTC ngay
27/8/2019.

Bang 6. CAc thanh phan t6 hop t6i vu dugc lya chon.

Phién du bao Thanh phén t6i wu dwec chon
12UTC 26-8-2019 16, 04, 05, 08, 17, 20, 01, 13, 21, 09
00UTC 27-8-2019 04, 05, 13, 12, 20
12UTC 27-8-2019 05, 12, 13, 20, 21, 04, 16, 17,08, 09

Céc thanh phan t6 hop toi wu trong bang 6 va cac trong s6 Wi twong tmg duoc dua vao
cong thirc (7) dé xac dinh cac vi tri bdo du bao ciia cac phién 12 UTC ngay 26/8, 00 UTC va
12 UTC ngay 27/8/2019. Cac vi tri cua con bdo nay duoc dua vao phan mém Grads dé vé& ra
quy dao béo cho ting phién du bao. Ngoai ra, sai s0 du bao quy dao tinh bang cong thirc (8 va
9) duoc thyc hién trong phan tiép theo.
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3.2. Hiéu chinh quy dao

Tt hinh 8a cho théy mot s6 thanh phﬁn td hop duogc lya chon khong bit duoc vi tri tim
béo, do d6 qui dao trung binh c6 trong sb (SEWE) chi tinh duoc téi han 48 gio, tiiy vao timg
han du bao ma quy dao bio cua thir nghiém SEWE c6 thé gan hodc xa quy dao thuc hon thir
nghiém EM. Cu thé, ¢ han du bdo 6 gid vi tri tAm bdo cta ca 2 thir nghiém déu nim ¢ phia
nam so voi vi tri tdim bao quan tric, tuy nhién thtr nghi€ém SEWE du béo vi tri tam bao xa vi
tri tAm bdo quan tric hon so v6i thir nghiém EM (Hinh 8a). O han du béo 12 gio dén 18 gio,
dudng nhu ca 2 thir nghiém déu du béao vi tri tim bio ¢ phia nam vi tri bio quan tric vé6i sy sai
khac khong dang ké. O han du bao 24 gid, thir nghiém SEWE duy béo vi tri bdo ¢ phia nam so
v&i vi tri bdo quan tric, con thir nghiém EM du béo vi tri bao ¢ phia béc so véi vi tri bdo quan
trac. Tir han du bao 30 gid dén 48 gid, thir nghiém SEWE dy bao quy dao bo di nhanh hon
va gan quy dao thuc hon so véi quy dao du béo bao cua thir nghiém EM. D¢ chinh xéc cuia két
qua du bdo quy dao bao dugc xac dinh thong qua sai ) khoang céach gitra tam bao du bao va
tam bio quan tric tinh thong qua cong thirc (8 va 9). Két qua sai s6 cho phién du béo luc 12
UTC ngay 26 thang 8 nam 2019 thé hién trong Hinh 9. Tai han du b4o 06 gi¢ thtr nghiém
SEWE c6 sai s6 quy dao cao hon so v6i sai s6 quy dao cua thir nghiém EM, sang han du bao
12 gio thir nghiém SEWE van ¢6 sai s6 quy dao cao hon so véi sai s6 quy dao cua thir nghiém
EM, tir han dy bao 18 gio dén han du bao 24 gio thir nghiém SEWE c6 sai s6 quy dao nho
hon sai s6 quy dao cua thir nghiém EM.

12726AUG2019 UTC time 00Z27AUG2019 UTC time
(a) (b)
20N 20N
e g B
105€ 110€ 115€ 120€ 125€ 130E 105€ 110E 115€ 1206 125 1306
12Z27AUG2019 UTC time
& Hinh 8. Quy dao du bao cua cac phién thir nghiém: 12
208 i< UTC ngay 26/8/2019 (a); 00 UTC ngay 27/8/2019 (b);
| \\ 12 UTC ngay 27/8/2019 (c). Quy dao du bao cua cac
o e/ [ thanh phan t4 hop (duong manh); quy dao bdo quan
Vic Zm g o 7o trac mau cam; quy dao trung binh té hop (EM) mau
- tim; Quy dao trung binh t6 hop c6 trong sé (SEWE)
mau xanh 14 cay.
100E 105€ 110E 15€ 1206 125€ 130

Déi véi phién du bao lac 00 UTC ngay 27/8/2019, tir Hinh 8b cho thay tir 00 gid dén 30
gior quy dao bao du bao ctia thir nghiém SEWE ndm & phia bic quy dao du bao bio ciia thir
nghiém EM va quy dao mau xanh 14 ndy (SEWE) gan vdi quiy dao thuc (mau cam) hon so voi
thir nghi€ém EM ngoai trir han du bao lac 06 gio. Tt han du béo 36 gio dén han du bao 60 gio
quy dao du béo cua thir nghiém SEWE nam & phia nam so v6i quy dao du béo cua thir
nghiém EM nhung quy dao ctia thir nghiém van nam gan quy dao thyc hon so véi thir nghiém
EM. Tuong tu nhu phién du bao lic 12 UTC ngay 26/8, do chinh xac cta két qua du bao quy
dao bio duoc xac dinh thong qua sai s6 khoang cich giira tim bio dy bao va tim bdo quan
trac tinh thong qua cong thirc (8 va 9). Sai sd quy dao cua phién du bao lic 00 UTC ngay
27/8/2019 duoc thé hién trén hinh 10.

Ttr hinh 10, cho thdy phién du bao lic 00UTC ngay 27 thang 8 nim 2019, & han du bao
6 gio thir nghiém SEWE c6 sai s6 du bao quy dao 16n hon so v6i thir nghiém EM. Con & han
dur bao 12 gior dén 60 gid thir nghiém SEWE c6 sai s6 dur bao quy dao nhé hon so véi sai s6 du
bao quy dao bao cta thir nghiém EM. Nhu vy trong phién du bao luc 00UTC ngay 27 thang
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8 nam 2019, thir nghiém SEWE du bao quy dao bdo Podul 2019 hiéu qua & hau hét cac han
du bao.
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3[gan du gao (glo

Hinh 9. Sai s6 quy dao trung binh t6 hop (EM), trung binh trong s6 (SEWE) ¢ phién dy bao 12Z
ngay 26/8/2019.

O han dy béo lac 12 UTC ngay 27/8/2019 quy dao du bao cua céc thanh phan t6 hop
(dudng manh), quy dao du bao cua thr nghiém SEWE (duong mau xanh 14) va quy dao du
béo cua thir nghiém EM (dudng mau tim) va quy dao thuc quan tric (duong mau cam) duoc
thé hién trong hinh 8c. Trong phién du bao nay, két qua cua thir nghiém SEWE tinh duoc cho
han 66 gio vi cac thanh phan tham gia phuong trinh (7) chi dy bao dugce vi tri con bdo ¢ han
66 gio. Do do, s6 liéu lay trung binh t6 hop (EM) cting dugc tinh dén han 66 gio.

Tt hinh 8c cho thay, tur han dy bao 12 gio dén han 24 gid, duong mau xanh 14 gan tring
v6i dudng mau cam va nam vé phia bac so véi duong mau tim. Riéng han du bao 6 gio duong
nhu 2 thir nghiém déu du béo vi tri ctia con bdo gan nhau (khong phan biét giita xanh 14 va
méu tim). Con tir han du bao 30 gio dén 66 gid quy dao bdo cia thir nghiém SEWE nam ¢
gitra quy dao thuc va quy dao du bédo ctua thu nghiém EM. Nhu vay, ¢ han dy béo tir 12 gio
dén 66 gio thir nghiém SEWE du bao qui dao con biao Podul 2019 kha sat véi quy dao thuc.
Két qua ndy cang thé hién rd hon théng qua sai s6 khoang cach giita tim bao dy bao va tim
bdo quan tric (Hinh 11).
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Hinh 10. Sai sb quy dao trung binh t6 hop (EM), trung binh trong sé (SEWE) ¢ phién du bao 00z
ngay 27/8/2019.

Tu hinh 11 cho théy thtr nghi¢ém SEWE cai thién dugc chét luong du bao quy dao bao &
hau hét cac han du bao ngoai trir han dy bao 12 gio. Cu thé, & han du bao 06 thir nghi¢m
SEWE cai thién dugc 1.4% sai $6 khoang cach so voi thtr nghiém EM, ¢ du bdo 18 gid
SEWE cai thién 1én t6i 61% sai sb khoang cach so véi thir nghiém EM; Con tir han du béo 24
gior dén 36 gio thir nghiém SEWE cai thién dugc tir 13% dén 20% sai s6 khoang cach dbi véi
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thir nghi¢m EM; tir han du bédo 42 gio dén 66 gi0, thir nghiém SEWE cai thi¢n dugc tr 6%
dén 10% sai s6 khoang cach so véi thir nghiém EM. Nhu vy dbi voi phién du bao luc 12
UTC ngay 27/8/2019, phuong phap trung binh c6 trong sb clia cac thanh phan té hop tdi vu
cai thién duoc cht luong du bao quy dao bio & cac han dai hon 24 gio. Két qua nay kha khac
biét v6i cac nghién ctru trude ddy nhu két qua cua Tran Quang Nang va Tran Tan Tién nam
2020 va két quéa cta Pham Thi Minh va cac cong sy ndam 2022 va két cua nghién ctru cua M.
Nishimura va M. Yamaguchi, 2015 chi ra dugc phuong phap nay cai thién dugc chat luong
du bao & cac du bao han ngin. Tuy nhién, thoi diém ma phuong phap SEWE cai thién dugc
chat lugng du bao quy dao lai kha twong dong vOi nghién clru cua Tran Quang Nang va Tran
Tan Tién nim 2020 13 thoi diém béo di chuyén 6n dinh va dang manh dan 1én.
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Hinh 11. Sai s6 quy dao trung binh t6 hop (EM), trung binh trong s6 (SEWE) ¢ phién duy bao 12z
ngay 27/8/2019.

4. Két luin

Nghién ctru da chi ra dugc mbi lién hé gitra sai s6 du bao han 12 gid vdi trong s6 Wi
duoc su dung dé hiéu chinh quy dao bao ¢ phién dy bao ké tiép ¢6 mbi lién hé nghich bién,
nghia 12 khi sai s6 han 12 gio cang nho thi gia tri Wi cang 16n, nghia 13 ty 1& % ctia thanh phan
t6 hop do trong phuong trinh (7) cang 16n.

Nghién ctru di ap dung duogc phuong phép trung binh c6 trong sd clia cc thanh phan to
hop t6i vu thir nghiém thyc té ddi v6i con bao Podul 2019 tai 3 phién du bao: 12UTC ngay
26/8/2019 va 00 UTC ngay 27/8/2019 va 12 UTC ngay 27/8/2019. Két qua thir nghiém cho
thdy, ¢ hai phién du bao 12 UTC ngay 26/8 va 00 UTC ngay 27/8 ngoai trir han du bao 6 gio
thi thir nghiém SEWE cai thién duoc chét lugng du bao quy dao & hau hét cac han du bao.
Dbi voi phién du bao lac 12 UTC ngay 27/8/2019, cic han du bao dai hon 24 gid chat luong
du bdo quy dao cua thtr nghiém SEWE cai thién duoc tir 6% dén 10% so voi sai s cua tht
nghiém EM. Két qua nay khac biét vai cac két qua nghién ctru trude day khi Gmg dung
phuong phap trung binh c6 trong s6 voi con bdo Damrey 2017 [17] va con bdo Molave 2020
[18]. Két qua nay c6 thé 1a do & han dy bao dai hon 24 gid con bio Podul 2019 di chuyén 6n
dinh va dang manh 1én [17] do d6 phwong phép trung binh c6 trong sb hiéu quéa hon.

Céc trudong hop thir nghiém trong nghién ctru chi ap dung cho mét con bio nén chi co két
luadn cho mét trudong hop cu thé. Can dugc thir nghiém nhiéu con bio trong nhiéu phién du
béo hon dé dua ra dugc két luan ddy du hon vé kha ning Gmg dung phwong phap trung binh co
trong s ciia cac thanh phan t6 hop téi wru trong cong tac du bao quy dao bio anh hudng dén
Viét Nam.

bong gop cia tac gia: Xay dung y tuong nghién ciru: P.T.M., T.T.H.T.; Lva chon phuong
phép nghién ctru: P.T.M,, TT.H.T., HA.D.; Xu ly s0 li¢u: P.T.M., T.T.H.T., H.A.D.; Phan
tich két qua: P.T.M., T.T.H.T., H.A.D; Viét ban thao bai bao: P.T.M.; Chinh stra bai bao:
P.T.M.
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Loi cam doan: Tap thé tac gia cam doan bai béo nay 13 cong trinh nghién ctru cta tap thé tac
gia, chua dugc cong bo ¢ dau, khong duoc sao chép tir nhirng nghién ctru trude day; khong cod
su tranh chap o1 ich trong nhom tac gia.
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Application of weighted average method to correction orbit of
storm Podul 2019
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Abstract: This article presents the results of applying the weighted average method
(SEWE) of the optimal ensemble components to correct the trajectory of storm Podul 2019.
In which, the optimal ensembles are selected from the ensemble forecast which is created
from the multiphysics ensemble of the WRF model. Experimental results show that the
SEWE test improves orbit forecast quality at most forecast horizons from 12 hours to 48
hours. In particular, for forecast periods longer than 24 hours, the orbit forecast quality of
the SEWE test improves from 6% to 10% compared to the orbit error of the conventional
ensemble average method. This result may be due to the longer forecast period of 24 hours,
storm Podul 2019 moves stably and is strengthening, so the weighted average method is
more effective. The results of the study can be applied to forecast storm trajectories
affecting Vietnam.

Keywords: Mean; Ensemble forecasting; WRF model; Podul Typhoon.
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Tém tit: Trén dong chinh song Mé Cong cac qudc gia dd va dang xay dung hang chuc ho
chtra nudc phuc vu thily dién, thuy loi da lam giam luu luong dong chay vé khu vuc dong
bang song Ctru Long vao mua kho két hop nudc bién dang do bién doi khi hau da day khu
vuc d6i mat voi hién tugng xAm nhap min ngdy cang gia ting. Dé chii dong viée du bao tai
nguyén nude vao mua kho, dit liéu thuy van phia thuong ngu(‘)n bén ngoai bién gioi nhu luu
lugng dong chay, dung tich ho chira, hay s6 lidu diéu tiét hd gan thoi gian thyc 1 rat quan
trong. Tuy nhién, s6 liéu nay hién nay cac nudce déu khong chia sé va Viét Nam ciing khdng
thé quan trac tryc tiép do van dé vé dia ly. Muc dich cua bai bao nay nham trinh bay phuong
phép vién tham trong xéac dinh, gidm sat do thay d6i cao muyc nuéce cua cac ho chira trén
dong chinh song phia thuong luu phuc vu cho viée tinh toan s6 lidu diéu tiét ho chira. Két
qua nghién ctru cho thiy, véi viée sir dung két hop dit liéu do cao radar tir cAc vé tinh
Sentinel-3A, Sentinel-3B va Sentinel-6 c6 thé xac dinh dugc d6 cao muc nudc & cac hd
chura véi tﬁn suat khoang 10 ngay/1 lan; gitp cho viéc du bao som kha ning tic dong dén
muc nudc dong bang séng Ctru Long.

Twr khéa: Do cao vé tinh radar; SAR; Muc nudc; BPKH; Mé Cong.

1. Gi6i thi¢u

Bién d6i khi hau dang trd thanh nhing thach thire nghiém trong khong chi Viét Nam ma
ca thé gisi. Do voi Viét Nam, bién d6i khi hau dén anh hudng tryc tiép dén sy gia ting nhiét
d6 trung binh, han han xuat hién ¢ nhiéu noi, ting cac trdn mua cuc doan, muc nudc bién
dang cao [1]. Theo Kich ban bién d6i Khi hau do B Tai nguyén va Méi truong cong bd nim
2020 cho thay nhiét d6 khu vire Viét Nam dén cudi thé ky 21 (kich ban RCP8.5) ¢6 thé ting
tir 1,5-3,5°C, nudc bién dang tir 48- 105 cm d6i véi khu vuc dong bang soogn Ctru Long [1];
dur bao ndy tuong dong véi du bao vé nhiét do trung binh trén thé gioi co thé tang thém tur 1-
3,4°C trong giai doan 2080-2090 [2]. V&i dudng bd bién dai va dia hinh thap, két hop véi
cac hi¢n tugong bién d6i khi hau trén, khu vuc déng bé‘mg song Ctru Long da, dang va s€ phai
d6i mat v6i mot sb tac dong toi té nhat cua bién doi khi hau. Thé hién rd nhét la han man va
xam nhdp di va dang mo rong ¢ 13 tinh ctia ddng bang trong nhitng nam gan day, de doa dén
canh tac nong nghiép cua khu vyc. Chlem khoang 12% tong dién tich dat ca nudc voi 21%
dan sd, ving dong bang nay san xuét 24,3 triéu tin gao, tuong duong 56% tong san luong
la ciia Viét Nam trong nam 2012. Vi nhitng dong gop ctia ddng bang vao nén kinh té qudc
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dan, thiét hai kinh t& do xdm nhép man 14 rat dang ké. Nam 2015, thiét hai udc tinh khoang
45 triéu USD, twong duong 1,5% san lugng lua hang nam ¢ Déng bang song Ciru Long. Tinh
trang nay cang tram trong hon khi khan hiém nudc sau khi két thuc miia mua. Cing v6i rai
ro vé khi hiu, ving chau thd ciing dang phai dbi mat véi sy dao dong ctia mue nude do co
nhiéu dap dugc xay dung ¢ thugng ngudn séng Mé Cong khién tinh trang xAm nhap min
ngdy cang tram trong hon, dic biét 1 vao mua kho khi dong chdy cua song thap hon [3].

Nam 2023 dugc du bao kha nang xam nhép mén c6 thé den sdm hon moi nim, co thé
xuét hién ngay tir thang 10 do lwong nude tir thwong ngudn d6 vé thap do su tich trir nude &
cac ho thuy dién phia thuong ngudn séng Mé Cong [3, 4]. Chi tinh riéng luu vuc song Mé
Cong, Trung Qudc di va dang xay dung 14 dap thuy dién trén dong chinh séng Lan Thuong
(thuong ngudn sdng Mé Cong), ngoai ra doc dong chinh song Mé Cong thudc cac nude Lao
va Cam Pu Chia di x4y dung va dang c6 cac ké hoach x4y dung cac cong trinh thuy dién trén
dong song nay [5]. Theo danh gid, nam 2019 do tac dong cua viéc tich trit nudc ¢ thugng
ngudn séng Mé Cong da lam cho myc nuéc trén hé théng song Tién, song Hau xuong muc
rat thap va gy ra hién tuong xam nhap min vao sau trong ndi dong ¢ khu vuc Mién Tay
Nam Bo.

Tuy nhién hién nay, viéc thiéu thong tin, sb liéu, di liéu vé diéu tiét hd chira (luu luong
xa nudc cua cac dap) va luu lugng dong chay phia thugng luu song Mé Cong bén ngoai bién
gidi do cac nudc quan 1y hod chira khong cung cap va Viét Nam ciing khong thé tién hanh
quan tric, do dac truc tiép vi lién quan dén van dé 1anh thd. Viée khong co duoc déy dua théng
tin ndy dit ra nhidu kho khin d6i voi cong tac du bao, xay dung céc kich ban vé tai nguyén
nuoc phyuc vu ing pho kip thoi cho khu vue dong bang song Ciru Long [6]. DPé du bao tai
nguyén nudc d6i voi cac luu vuc song 16n ¢6 nhiéu hd chira nhu song Mé Cong thudng ap
dung cac mo hinh thiy van luu vue (vi du nhu Mike NAM va IQQM). Trong d6 dir liéu diéu
tiét ho chtra (lugng nude xa ra ciia mdi hd chira), luu luong dong chay trén song 1a rit quan
trong [7, 8] nham thiét Iap mo hinh dy bao dong chay lién hd chira trén cac luu vuc séng 16n
(Hinh 1).

Hb chira 3
Séng 1

Hb chira 2

Diém quan trac i

Hinh 1. So db 4p dung md hinh du bao tai nguyén nudc trén cc luu vyuc sdng lon.

Trén hinh 2 c6 thé thiy, d6i véi hd chira 1 hodc 3, viée tinh toan luu luong dong chay
va0 hd cha yéu mé hinh hoa quan hé mua dong chay. Trong khi do, luu lwgng dong chay vao
hé chira 2 hodc ho chtra n phirc tap hon do dugc két hop tir nhiéu nguon khac nhau nhu luu
lugng xa (diéu tiét ho) tir HO chira 1 va dién toan khu gitra (dva trén quan h¢ mua dong chay)
Ho chtra 1 va H) chtra 2. Luu lugng xa cua ho c6 thé duoc xac dinh thong qua dir liéu dleu
tiét ho hodc luu luong dong chiy ngay gan déap xa cua H6 chua. Tuy nhién, s6 li¢u diéu tiét
hé chira hodc Iuu lugng dong chay ctia cic qudc gia phia thuong ngudn song Mé Cong hién
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nay déu khong chia s¢; ddng thoi ching ta ciing khong thé quan tric truc tiép duge. Do d6
viéc thiét 1ap, hiéu chinh md hinh dy béo tai nguyén nudc s€ khong thé thuc hién duge do
thiéu dir liéu, anh huong quan trong dén 46 tin cdy cua két qua md hinh.

Cong ngh¢ vién tham hién nay €O kha nang tryc tiép hodc gian tiép cung cap thong tin
vé mot s6 khia canh cta thuy vin vé6i tin suat trung binh ngay, trong d6 so liéu vé bién dong
muc nudc cac hd chira va song phia thugng ngudn. Day 1a dit lidu vo ciing can thiét nham du
bao trudc dugc nhitng thay ddi vé muc nudce ¢ khu vuc ha du phuc vu tryc tiép cho cong tac
quén 1y tai nguyén nudc & khu vuc dong béng song Curu Long. Mot trong nhiing cong ngh¢
da va dang dugc (mg dung mot cach rong réi trén thé gioi ¢ dé nghién ctru thay vin luc dia nhu
song, hd va cac vung dat ngap nudc 16n; trong d6 chu yéu la xac dinh d6 cao muc nugc su
dung cong nghé do cao v¢ tinh radar [9]. Uu diém cta phuwong phap 1a kha nang cung cap tap
dir liéu toan cau va khic phuc nhiing han ché cua ‘phuong phap thuy van truyen thong bang
viéc tao ra nhimg tram “40” bd sung viéc quan trac & nhimg song kho tiép can hay cac khu
vue ngoai bién giéi [10] nham b sung dir lidu déu vao quan trong cho cac mé hinh du béo
luu lugng dong chay.

2. S6 ligu sir dung va phwong phap nghién ctru

2.1. Gioi thiéu khu viec nghién curu

Khu vuc nghién ctru 1a luu
vue sdng Mé Céng (Hinh 2) [5]. ST
La mét trong nhimg dong séng g N 2 TRUNG QUAC
16n nhat trén thé gidi véi chleu ‘
dai hon 4.350 km, khéi ngudn tir
Vung nli cao Tay Tang, doc theo
sudt chiéu dai tinh Van Nam
(Trung Qudc) va chay qua lanh
thd Myanma, Lao, Thai Lan,
Campuchia trude khi vao Viét
Nam rdi d6 ra bién Pong. Luu
vue song Mé Cong c6 tong dién
tich khoang 795.000 km? véi
tong luong dong chay hang nim
xap xi 475 ty m® va luu lugng
trung binh khoang 15.000 m3/s
[11].

Séng c6 vai tro vO cung
quan trong ddi véi doi song dan
sinh va kinh té - xa hoi khu vuc
ddng bang séng Cuu Long do
cung cép ngudn nudc va phu sa
cho nong nghiép cling nhu céc
ngudn lgi 1am nghiép va thay
san. Trén luu vuc song Mé Cong
mot s6 qubc gia di xay dung
mot s6 cong trinh thay dién 16n

THAI LAN

Vi tri quan tric -

( . ) 3 ‘ | - QD. Truéng Sa
nhu: Cong Qua Kic€u, Ti€u [¥8 (et )

Loan, Man Loan, Pai Triéu Son, = .. |
Noa Trac Do va Canh Hong
(Trung qudc); Xayaboury, Don

Vi tri dap thady dién

Hinh 2. Luu vuc sdng Mé& Céng va vi tri cac ho chira nudc
trén dong chinh.


http://vi.wikipedia.org/wiki/Cao_nguy%C3%AAn_T%C3%A2y_T%E1%BA%A1ng
http://vi.wikipedia.org/wiki/Myanma
http://vi.wikipedia.org/wiki/Th%C3%A1i_Lan
http://vi.wikipedia.org/wiki/Campuchia
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Sahong, Pak Beng (Lao) [5]. Trong nghién ctru nay s& tép trung thuc nghiém tinh toan do
cao muc nudc déi véi 02 ho thuy dién gdm Pai Triéu Son (Trung Qudc) va Xayabury (Lao).

2.2. Dit liéu svr dung

Dé tinh toan d6 cao muc nudc bang cong nghé do cao vé tinh, trong nghién ciru nay st
dung cac ngudn dit liéu nhu sau:

- Dir liéu do cao v¢ tinh Sentinel-3A/B va Sentinel-6. Day 1a cac dir liéu vé tinh méi tng
dung co6ng nghé SAR. V¢é tinh Sentinel-3 va Sentinel-6 nim trong Chuong trinh Copernicus
ctia Co quan vii try Chau Au (ESA). Vé tinh Sentinel-3A da dugc phong thanh cong 1én quy
dao vao ngay 18/02/2016 va sau d6 1a v¢ tinh Sentinel-3B vao ngay 25/04/2018; v6i chu ky
ctia quy dao cia mdi vé tinh 13 xap xi 27 ngay [12]. Vé tinh Sentinel-6 dugc phong ngay
22/11/2020 13 dy 4n hop tac gitra ESA va NASA ndi tiép thé hé ve tinh Janson [13]. Dit liéu
Sentinel-3A/B, Sentinel-6 dugc tai vé tir Copernicus Open Access Hub ¢ mirc xtr 1y L2 véi
loai san phim SA_2_LAN tai dia chi https://scihub.copernicus.eu/dhus/#/home.

- Dit liéu vién tham quang hoc: Dir liéu vién tham Sentinel 2A/2B thu thap tai dia chi
https://scihub.copernicus.eu; Dir liéu vién tham Landsat 8/9 [14] dugc tai tur dia chi
http:/glovis.usgs.gov. Dit li¢u anh vé tinh quang hoc dugc str dung dé chiét tach doi tuong
bé mit nudc va xac dinh cac tram “a0” 13 vi tri giao cat giita vét quy dao vé tinh trén mat dat
véi doi tuong mat nudc.

2.3. Quy trinh cong nghé du bao luu lwong dong chay cho khu vuc ha luu

Viéce dy bao luu luong dOng chay va myc nudc ¢ ha luu séng Mé Cong phu thude rat
nhiéu vao sd liéu thay van dau ngudn, trong d6 c6 dir liéu diéu tiét cac hd chta va luu lugng
dong chay phia thuong luu phuc vy hiéu chinh va kiém dinh mé hinh du bao [19, 20]. Nhu
da phan tich ¢ trén, dbi voi luu vuc song Mé Cong hién nay cac dir liéu dau vao nay theo thoi
gian thuc hodc gan thuc déu khong thé thu thap hoac do dac truc tlep do van @ lanh thé va
bi mat qudc gia ma cac nudc khong cong bd. Do do, viee dy bao lugng nude vé cac song khu
vuc dong bang song Ctru Long dugc dé xuat nhu trong quy trinh trén hinh 2.

Thu thap dir lidu, tai lieu

|
I , R s L
: Mb hinh sb dia hinh | __ Dix liéu anh vi&n tham Dir ligu khi tugng
(DEM)
e [N [N E !
U EE I I ED EE S SR EE SR EE EE SR EE R EE S EE S . I
| v
' Thanh 13p ban db hi¢n trang
' 6p phu/sir dung dét; hé
: thdng hd chira, cong trinh
I thuy loi
J

song, hd chiabing cong | | MO hinh dy bo dong
chay

\ 4

nghé do cao vé tinh

Duw bao dona chay

Béo cao du bao dong chay
| saudap thuy dién va theo
"| c&c tram trén dong chinh

sbng Mé Cbéng

Hinh 3. So do quy trinh cong nghé du bao luu lwong dong chay sau cac dap thiy dién.

|

|

|

|

I

|

) ~ I
Xac dinh d6 cao muc nudc I
|

I

I

|

|

|
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Trong qué trinh nay, dir liéu do cao muc nudc dugc st dung dé tinh toan dir lidu diéu
tiét hd chira thong qua mbi quan hé Myc nudc-Dién tich-Dung tich hd chira. Luu luong xa
ctia hd chira c6 thé duge tinh toan néu biét dugc thay ddi dung tich nude trong hd trong mot
khoang thoi gian. Trong khi d6, bién dbi dung tich nudc trong hd co thé xac dinh thong qua
bién d6i d6 cao muc nudc va dién tich mit hd & d6 cao muc nude twong tng. V6i giai phap
nay, trong trong truong thiéu dir liéu diéu tiét hd van c6 thé tién hanh thiét 1ap va hiéu chinh,
kiém djnh mo hinh.

Khi d6, viéc thiét 1ap, hiéu chinh md hinh dy bao luu lwong dong chay duoc thuc hién
nhu sau:

- Tinh toan do cao muc nudce hd chia va dién tich ho dé xay dung duong dac tinh dong
chay nham xéc dinh s liéu diéu tiét hd gia dinh (duong cong van hanh).

- Ap dung m6 hinh dién toan dong chay cho luu vic song tinh toan dong chay ngay toi
mdi ho chtra (str dung dau vao tir mé hinh thily vin).

- Ap dung mé hinh cho toan bd mang ludi song va hé thdng hd chira luu vuc song dua
trén bai toan lién hd chira dé tinh toan dong chay hé thong t6i timg vi tri yéu cau

- Kiém dinh toan bd mé hinh st dung dit li¢u luu lugng dong chdy quan tric duge & céac
song phia Viét Nam.

Nhu vay, bai toan khé khin nhét trong trudng hop thiéu dir liéu diéu tiét hd chia co thé
duoc giai quyét thong qua viée xac dinh bién dbi d6 cao muc nude hd chira theo thoi gian.
Do d6, trong nghién ciru nay khong di sau vao phén tich, thiét 1ap mé hinh du bao dong chay
ma chi tap trung vao viéc xr Iy, cung cap sd lidu do cao muc nude (hodc sb liéu bién d6i do
cao muc nuoc) nham xay dung dir li¢u diéu tiét hd gia dinh cho cac hd chira phia thuong
nguon.

2.4. Xdc do cao muc nuwdc ho chira sir dung cong nghé vién tham

Do khong ¢ dir liéu diéu tiét ho cua cac dap thuy dién, thury loi nén trong nghién ctru
nay sé& dé xuét str dung dir liéu do cao muc nude hd tir dit liéu vién tham dé dé xac dinh quan
hé Muyc nuédc va Dung tich hd nham phuc vu tinh toan luu luong xa cta cac dap thay dién,
thily loi. Dé tinh toan d6 cao muc nudc hd bang cong nghé vién tham, c6 hai phuong phap
6 thé duoc st dung nhu sau:

a) Phuong phap 1: Xac dinh d6 cao muc nude séng, hd bang cong nghé do cao vé tinh

Giai phap cong nghé do cao vé tinh trong xac dinh d6 cao muc nudc song, hd, dugc the
hién nhu quy trinh hinh trong hinh 3. Nguyén Iy chung cua phuong phap do cao v¢ tinh trong
xéac dinh d6 cao myc nudc 13 dya trén viéc gian tiép xac dinh khoang cach tir vé tinh dén bé
mit nude. Bé do khoang cach tir v¢ tinh dén mat nudc, trén vé tinh s& lap dat thiét bi do cao
dé phat di cac xung tin hidu radar cao tin theo phuwong thang dimg vé phia bé mit song, ho;
sau d6 thiét bi s& thu nhan lai c4c tin hi¢u phan hoi. Sau d6 str dung céc thuat toan nhdm tinh
toan khoang cach R gifta v¢ tinh va mat nude dua vao viéc xac dinh khoang thoi gian lan
truyén hai chiéu cta tin hiéu radar t. Do cao muc nuéc WSH (water surface hight) duoc xac
dinh boi chénh cao gitra do cao quy dao vé tinh (Alt) véi tri do khoang cach R va cac s6 hiéu
chinh khac nhau nhu d6 tré thoi gian khi cac xung tin hiéu radar di qua méi trudng khi quyén
Trai dat [9, 10, 15, 16].

Thong tin vé toa do cua cac tri do cao vé tinh duogc chiét xuét tir cac truong dir liéu do
kinh (lon) va d¢ vi (lat) trong cac ban ghi dir li¢u. bé tinh todn d§ cao myuc nudc tai mot vi
tri, can thiét 1ap va xac dinh toa d¢ dia ly cua tram “a0”. V1 tri tram 4o dam bao chura dugc
tat ca cac tri do trén bé mit nude tai diém giao cit va han ché nhing tri do trén bé mat dat.
Viéc xac dinh cac diém do doc theo vét quy dao v¢ tinh trong tat ca cac chu ky dir li€u duoc
x4c dinh dya trén nén dir liéu vién tham da duoc quy chiéu vé Hé quy chiéu va Hé toa do
toan cau WGS-84 [5].

Viéc chiét tach tri do theo dbi tuong mat nudc tai cac vi tri giao cit cia vét quy dao vé
tinh v&i bé mat song dugc thuc hién theo cong thire nhu sau [5]:
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£=3x €
Trong do X 1a gia tri trung binh d6 cao myc nudc; Xi la gia tri do cao myc nude cua moi
tri do tan so cao nam trong pham vi ranh glm da giac cia mot tram 4o; N 1a s6 luong tri do
tan s6 cao nam trong pham vi ranh giGi da gidc cia mot tram ao.
Toan by qua trinh tinh toan xé4c dinh d¢ cao muc nudc song, hd béng cong ngh¢ do cao
v¢€ tinh dugc thyce hién nhu trong hinh 4.

\

—
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Hinh 4. Quy trinh xé4c dinh d6 cao muc nudc sdng, hd bang do cao vé tinh.

Déi voi phuong phap do cao vé tinh hién nay, c¢6 thé sir dung dit lidu tir cac vé tinh nhu:
Jason-3 (chu ky khoang 10 ngay), Sentinel-3A (chu ky 27 ngay), Sentinel-3B (chu ky 27
ngay), Sentinel-6 (chi ky lap 10 ngay). Viéc két hop cac vé tinh trén v6i nhau c6 thé cung
cap bo dit liéu d6 cao myc nudc trung binh 7-10 ngay tuy timg khu vuc. Két qua do cao muyc
nude song, hd trén luu vuc séng Mé Cong bang phuong phap do cao vé tinh da duoc mot s6
tac gia [16, 17] danh gia thir nghiém tai Tram do Moc Hoa trén song Vam Co Tay co thé dat
do chinh xac 0,125 m.

b) Phuong phép 2: Sir dung két hop anh radar, anh quang hoc va mé hinh s6 dia hinh
(DEM) d6 chinh xéc cao dé xac dinh d6 cao muc nudc

Do giai phap 1, cac chu ky cta vé tinh kha thua, nén viéc cung cap dir liéu chi co thé dap
g véi tan xuit khoang 10 ngay (tuy vi tri). Do d6 dé dam bao tang tdi da tan suit cung cap
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dir liéu do cao myc nude song, hd trén luu vue trong trudng hop can thiét c6 thé két hop véi
giai phap thir 2, d6 1a sir dung két hop anh vé tinh radar, quang hoc va mé hinh s6 dia hinh
(DEM) d6 chinh xéc cao dé xac dinh d6 cao muc nudc. Phuwong phap nay duoc tién hanh nhu
quy trinh trong hinh 5 [5]. Déi véi phuong phép nay, trudc tién xac dinh dudong mép nude
ho, song tai thoi diém thu anh; sau d6 két hop v6i mé hinh sb d6 cao (DEM) c6 do chinh xac
cao dé xac dinh do cao tuyét ddi cua muc nude; trén co s& d6 sé cac dinh duoc sy bién ddi
muc nudce theo thoi gian. Vi phuong phap nay, do chinh xac phu thudc rat 16n véi d6 chinh
x4c ciia DEM va d6 phan giai anh vién tham dugc sir dung. Thuc té hién nay DEM ¢ khu
vuc cac hod thuong ngudn sdng Mé Cong tot nhét 13 ¢6 d6 chinh xac 2 m dwgce thanh 1ap bang
phuong phap lap thé tir anh vé tinh. Do d6, do chinh x4c ctia d6 cao muc nude do dugce béng
phuong phap nay ciing kha thap, sai s do cao c6 thé hon 2 m.
Thu thép tai liéu, DEM, anh vé tinh

v A
Xtr ly, hiéu chinh DEM Xir ly anh vé tinh

Do dac, tinh toan do6 cao myc nud6c

Hinh 5. Quy trinh x4ac dinh d6 cao muc nuéc séng, hd bang phwong phap két hop anh radar, anh
quang hoc va DEM.

Tuy vay, trong truong hop can thiét, néu khong c6 nguodn dir liéu khac bo sung (dir lidu
do cao vé tinh radar, di liéu quan tric) thé c6 thé str dung két hop dit liéu do cao myc nudc
tinh toén theo Phuong phap 1 va Phuong phap 2 nham ting day dugc chudi so lidu quan tric
muc nude. Vi viée két hop ndy, c6 thé dam bao duoc su lién tuc ctia chudi sb lidu trung binh
5 ngay c6 mot tri do do cao muc nudce tai mot vi tri.

3. Két qua va thao luin

Dé xac thur nghiém dinh d§ cao muc nudc, nghién ciru nay tién hanh tinh toan chudi sd
liéu d6 cao muc nudc tai 02 hd thiy dién trén dong chinh song Mé Cong bén ngoai bién gidi,
gém: H6 Pai Triéu Son (Trung Quéc) va hd Xayabury (Lao). Viée tinh toan gid tri do cao
muc nudc dugc thyuc hién theo hudng tu dong hoa viéc doc dir li¢u v¢ tinh va xir 1y trén phﬁn
mém chuyén dung BRAT (Basic Radar Altimetry Tools) [18—20].

3.1. Két qua tinh todn dé cao muwc nuede hé Pai Triéu Son (Dechaosan)

Hb thiy dién Pai Triéu Son nim trén dong Lan Thuong (thuong ngudn sdng Mé Cong)
thudc dia phan Trung Qudc c6 toa do X = 639.363,83; Y = 22.658.461,92 v6i chiéu dai dap
1a 460 m, chiéu rong dap la 28 m. Dé tinh toan muc nudc hd Pai Triéu Son, nghién curu su
dung dit liéu vé tinh Sentinel-6 trong thoi gian tir thang 9/2022 dén thang 6 nam 2023; véi
trung binh 10 ngay ¢ 1 vét vé tinh di qua. Thong tin vé hd va vi tri quan tric do cao muc
nude thé hién trong Bang 1.
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Bang 1. Thong tin vé vi tri quan tric dé cao myc nudc hd thiy dién Pai Tridu Son

Séng/Hb:

Tram thuy van:

V¢ tinh: Sentinel-6 Vét quy dao vé tinh: 140
Tram do 4o: Pai Triéu Son Ma:
Kinh d6 Vi do
Tréi trén: 100.5026 24,1422
Phai dudi: 100.5107 24,1139
Trungbinh: 100.5060 24.1272
Do rong song/hd (m): 300

Khoang cach dén tram thily van (km)/Dap nudc:
V¢ phia thuong luu 21,9 km

Dai Triéu Son (Dechaosan)

Két qua tinh toan chudi bién d6i muc nudc trong thoi gian tir thang 9/2022 dén thang 6
nam 2023 nhu trong hinh 6.

D6 cao mure nuwdre (m)
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883,8
883,6
883,4
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Theoi gian

Hinh 6. Bién d6i d6 cao myc nuéc hd thiy dién Dai Tridu Son.

Hinh 6 cho thiy, 46 cao muc nudc tai h Pai Triéu Son tuong dwong 6n dinh giao dong
quanh mirc 882-883 m; diéu nay cho thay ho Pai Triéu Son khong c6 sy x4 nudc dot bién
ma tuong ddi can bang gitta lwong nudc vao va ra khoi ho.

3.2. Két qud tinh todn d¢ cao muwc mede hé Xayabury

Hb thuy dién Xayabury nam trén dong chinh séng Mé Cong, thudc dia phan cua Lao co
toa do X = 165.252,41, Y = 2.131.530,64 v6i chiéu dai dap 1a 820m, chiéu rong dap 1a 60 m
(Hinh 7) [3].

Dé tinh toan d¢ cao muc nudc hd Xayabury, bai bao sir dung két hop dir liéu do cao ctia
vé tinh Sentinel-3A va Sentinel-3B trong thoi gian tir 9/2022-thang 6 nam 2023. Thong tin
vi tri vét vé tinh Sentinel-3A di qua ho Xayabury (tram 4o Xayabury-1) duoc thé hién trong

Bang 2.
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Hinh 7. Bap thuy dién va hd chira Xayabury.

Bang 2. Thong tin v& vi tri quan tric d6 cao myc nuéc hd thiy dién Xayabury tai tram ao Xayabury-1.

Séng/Hb: Xayabury
Tram thuy van:
Vé tinh: Sentinel-3A Vét quy dao vé tinh: 563
Tram do a0: Xayabury 1 Ma&:
Kinh d6 Vido
Trai trén: 101.8725 194211
Phai dudi: 101.8764 19.4134
101.8742
Trung binh: 19.4177
Do rong s6ng/h§3 (m): 748‘
Khoang cach dén tram thuy van (km)/Dap nudc: Vé phia
thuong luu 24,57 km

Két qua tinh toan d6 cao muc nudc tai hd Xayabury str dung dit liéu vé tinh Sentinel-3A
trong giai doan tir ngay 06/9/2022-03/6/2023 duoc thé hién trong bang 3. Bang 3 cho théy,
trong giai doan tir thang 9/2022-6/2023 trung binh 27 ngay s& c6 mot lan vé tinh bay qua
dang vi tri tram do “Xayabury 1”.

Bang 3. D6 cao muc nude tai hd Xayabury st dung dir liéu vé tinh Sentinel-3A.

P§ cao myc nuéc trung

Ngay Kinh do Vi do Chu ky binh (m)
06/09/2022 89 277,3
03/10/2022 90 276,9
30/10/2022 91 276,7
26/11/2022 92 276,8
23/12/2022 93 2771
19/01/2023 101,867 19,4198 94 276,9
15/02/2023 95 276,9
14/03/2023 96 276,7
10/04/2023 97 276,5
07/05/2023 98 276,7

03/06/2023 99 276,4
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Bén canh stir dung dir liéu do cao v¢ tinh Sentinel-3A, viéc tinh toan d§ cao myuc nudc
tai hd Xayabury st dung thém dir liu Sentinel-3B trong thoi gian tur ngay 21/9/2022-
22/5/2023. Thong tin vi tri vét v tinh Sentinel-3B di qua h6 Xayabury (tram ao Xayabury-
2) duoc thé hién trong bang 4. Quan sat vi tri “tram ao Xayabury-2” cho thiy gan trang voi
vi tri tram 4o “Xayabury-1".

Bang 4. Thong tin vi tri quan tric d6 cao myc nuéc hd thuy dién Xayabury tai tram ao Xayabury-2.

S6ng/Ho: Xayabury
Tram thuy van:
V¢ tinh: Sentinel-3B Vét quy dao vé tinh: 692
Tram do 4o: Xayabury_2 Ma:
Kinh d6 Vido
Trai trén: 101.8412 19.4320
Phai duéi: 101.8466 19.4248
Trung binh: 101.8439 19.4284
Do rong séng/hf) (m): 748
Khoang cach dén tram thuy van (km)/Pap nude: VE phia
thuong luu 27,57km

Két qua tinh toan d6 cao myc nudc hd Xayabury tai tram ao “Xayabury-2” sir dung dit
liéu vé tinh Sentinel-3B trong giai doan tir ngay 21/9/2022-22/5/2023 duoc thé hién trong
bang 5. Bang 5 cho thiy, trong giai doan tir thang 9/2022-6/2023 tai vi tri tram 4o “Xayabury-
2” ¢6 09 lan vé tinh Sentinel-3B bay qua, twong tu nhu vé tinh Sentinel-3A trung binh 27
ngdy s& c6 mot 1an vé tinh bay qua ding vi tri tram ao.

Bang 5. P cao muc nudce tai hd Xayabury st dung dit liéu vé tinh Sentinel-3B.

D6 cao muc nuéc

Ngay Kinh d¢ Vido Chu ky trung binh (m)
21/09/2022 70 277,1
18/10/2022 71 276,5
14/11/2022 72 277,0
11/12/2022 73 275,9
07/01/2023 101,8445 19,428 74 276,1
03/02/2023 75 276,3
29/03/2023 77 276,3
25/04/2023 78 275,8
22/05/2023 79 2715

278
277,5 277,5
E
g 277
2
g 276,5
2 276,4
& 276
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275
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Thoi gian

Hinh 8. Bién d6i do cao muc nuéc hd thuy dién Xayabury.
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Do vi tri tram 4o “Xayabury-1” va “Xayabury-2” gan nhu tring nhau, do d6 két hop dir
liéu @0 cao muc nudc tinh toan tir 02 vé tinh Sentinel-3A va Sentinel-3B sé& cho bo dir liéu
dd cao muc nudc trong giai doan tir thang 9/2022-6/2023 voi trung binh 13 ngay c6 01 gia
tri. Két qua tong hop dit liéu do cao muc nude tai 02 tram ao “Xayabury-1” va “Xayabury-
2” duoc thé hién trong hinh 8. Tuong ty nhu véi hd Pai Triéu Son, trong giai doan ndy, muc
nuée hd Xayabury khong co bién dong nhiéu, diéu nay cho thiy luu luong dong chay vao ra
turong ddi can bang, khong c6 su dot bién nhibu.

4. Két luén

Xéc dinh do cao muc nude hé chira trén dong chinh song Mé Cong phia thugng ngudn
13 v6 ciing can thiét d6i véi cong tac du bao blen doéng muc nude & khu vuc dong bang song
Ctru Long. Dit lidu do cao vé tinh radar d6 mé tong hop SAR dang mé ra co hoi dé theo ddi
muc nude cic song, hd c6 do rong trung binh va nho. Két qua tinh toan cho thiy viéc st dung
giai phap do cao v¢ tinh 1a hoan toan c¢6 tinh kha thi trong vi¢c giam sat o cao myuc nudce cac
hé chira ¢ khu vuc thuong ngudn séng Mé Cong. Ddi voi cac ho & thugng ngudn nhu hd Dai
Triéu Son thi khi c6 bién dong muc nudc (tich hodc xa) trong vong 15-20 ngay s€ anh huong
dén myc nude cac song ¢ khu vue dong bang song Ctru Long. Do d6, véi tan suat quan tric
duoc nhu hién nay, khoang 10 ngdy c6 1 dit liéu d6 cao muc nude ¢ thé cung cip cho viée
chay mo hinh du bdo luu lugng dong chay va d cao muc nudce tai khu vuc déng bang song
Ctru Long nham tng phé véi kha nang xam nhép man. Giai phap cling co thé ap dung trong
viéc tinh toan d cao myc nude bién nham giam sat hién twong nudc bién dang do bién ddi
khi hgu cho khu vuc dong bang song Ctru Long nham dua ra dugc giai phap thich Gng cua
khu vure ddi voi van dé bién doi khi hau. Bén canh viéc st dung dit liéu do cao vé tinh tir cac
vé tinh nhu Sentinel-3A, Sentinel-3B va Sentinel-6 thi hién nay c6 thé sir dung két hop thém
dit liéu do cao vé tinh Janson-2, Janson-3 dé ting tan sut quan trac lan tir 5-7 ngay. Diéu nay
¢ y nghia rat 1on trong viéc giam sat tai nguyén nudc gan thoi gian thuc phuc vu cong tac
g pho va xiy dung ké hoach thich ing vé&i bién ddi khi hau cta khu vyc dong bang song
Ctu Long.

Déng gop cua tac gia: Xay dung y twong nghién cau: N.V.T., B.T.P.T; Xu ly s6 lieu: N.V.T.,
N.T.T., B.T.P.T; Viét ban thao bai bao: B.T.P.T., V.T.H; Chinh sta bai bdo: N.V.T.,
b.T.P.T,. V.T.H.

Loi cam on: Bai bao hoan thanh nho vao két qua ciia Dé an dac thu “Ung dung vién tham
giam sat thuong xuyén phuc vu cac linh vuc thuoc Bo Tai nguyén va Méi truong” do Cuc
Vién tham quoc gia, Bo Tai nguyén va Moi truong chu tri.

Loi cam doan: Tap the tac gia cam doan bai bao nay la cong trinh nghién ctu cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctru trudce day;
khdng co su tranh chap lgi ich trong nhom téc gia.
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Applying remote sensing technology in monitoring water level
changes in border river basins to serve water resources
management in Vietnam in the context of climate change

Nghiem Vin Tuan'", Do Thi Phuong Thao?, Vu Thi Hien3, Nguyen Trong The*
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Abstract: On the main stream of the Mekong River, countries have been building dozens
of water reservoirs for hydropower and irrigation, thus reducing the flow to the Mekong
Delta in the dry season combined with rising sea levels due to Climate change has pushed
the region to face increasing saltwater intrusion. To take the initiative of water resource
forecasts in the dry season, near real-time hydrological data upstream beyond the border
such as flow, reservoir capacity, or lake regulation is very important. However, this data is
currently not shared by all countries and Vietnam cannot monitor the one directly due to
geographical issues. The main goal of the article is to present remote sensing methods in
determining and monitoring high water level changes of reservoirs on the upstream main
river to serve the calculation of reservoir regulation data. Research results show that, with
the combined use of radar altimeter data from the Sentinel-3A, Sentinel-3B and Sentinel-6
satellites, it is possible to determine the water level in reservoirs with a frequency of about
10 days/1 time; helps to early forecast the potential impact on water levels in the Mekong
Delta.

Keywords: Radar satellite altimeter; SAR; Water level; Climate change; Mekong.
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Bai bdo khoa hoc
M6 phong va danh gia kha nang tiéu thoat nwéc mwa khu vue
quén 7 — Thanh phdé H6 Chi Minh

Hoang Thi T6 Nit'*, Nguyén Vinh An!, Nguyén Hiru Tuén’, Cin Thu Viin!
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Ban Bién tip nhan bai: 5/9/2023; Ngay phan bién xong: 12/10/2023; Ngay dang bai:
25/11/2023

Tém tit: Thanh pho H6 Chi Minh (TP.HCM) nam trong viing chuyen tlep gilta mién Pong
Nam bd va dong bang song Ciru Long véi dia hinh c6 dang thap dan tir Bac xu6ng Nam va
tur Pong sang Tay. Cac quan 9, 8, 7 va cac huyén Binh Chénh, Nha Be, Can Gid nam & phia
Nam-T4ay Nam va Dong Nam thanh phd c¢6 do cao trung binh trén dudi 1m va cao nhat 2
m, thap nhat 0,5 m thudng xuyén ngap do triéu, mua 16n hodc mua két hop triéu. Nghién
ctru (g dung md hinh SWMM mo phong mirc d6 ngép khu vuc quén 7 va danh gia kha
nang thoat nude ciia hé thong Ung voi tan sudt mua T = 3 ndm va hai truong hop bién myc
nuée H = 1,25m va 1,32 m. Két qua hiéu chinh kiém dinh mé hinh ¢ hé s6 twong quan giita
thuc do véi tinh toan R? = 0,83 va két qua md phong cho thiy mirc do ngdp thuong xay ra
tai cac cura thoat voi thoi gian tép trung nu6e nhanh, luong nude d6 vé ho ga 16n gay nén
ngdp « nudce tai nhing tiéu luu vyc.

Tur khoa: M6 hinh SWMM; Kha nang tiéu thoat nudc mua quan 7; TP.HCM.

1. Giéi thi¢u

Phat trién d6 thi, qué trinh do thi hoa, bé tong hoa bé mat khu vuc tu nhién dang phat
trién kha nhanh va & rong khap céc tinh, thanh ¢ nuéc ta. Bi kém v6i phat trién do6 thi 1a
nhitng van dé kho khin, cac d6 thi c6 qui mé 16n nhu thanh phé H5 Chi Minh (TP. HCM)
phai d6i mit v6i nhiéu thach thire 1am thé nao dé cung cap hiéu qua nhat cac dich vu ha tang
ky thuét phuc vu d6 thi, nang cao chat luong song cta nguoi dan; st dung hop ly nguon tai
nguyén vé dat dai va giam thiéu tac dong bat loi vé moi truong. Hon nira, hién nay, bién doi
khi hau (BDKH) v6i cac biéu hién di kém nhu nang noéng, bang tan, nude bién dang dan dén
ngap lut ngdy cang dién ra phtic tap va c6 xu huéng khé du doan. Nhu da phan cac thanh phd
thudc khu vuc dong bang, thanh phd HO Chi Minh phai d6i mét véi nhiing thach thirc nghiém
trong do BDKH gay ra. Trong d6 c6 nhing thach thirc dang cht y nhu hién nay thanh phd
da thuong xuyén bi ngép, néu muc nudce bién dang s& tiép tuc tac dong dén thanh phd. Mua
16n va thiéu hd luu trit nude, hé théng thoat nude chua dap tng, ... cling 14 cac nguyén nhan
dan dén ngap. Nhimng van dé nay sé& trd nén nghiém trong hon khi luong mua gia ting do
BDBKH.

Theo Trung tam diéu hanh chuong trinh chng ngap nuéc TP. HCM, trong nhiing thang
mua mua, ¢t vai tuan lai xay ra mot vu ngdp nudc do mua voi nhiéu mirc do nghiém trong
khac nhau. S liéu quan tric trén dia ban quén 1 cho thdy chi trong vong 90 phut vii luong
da dat 204 mm, khién cho 59 tuyen duong bi ngdp ning, trén thuc té gin nhu toan bd thanh
pho bi t€ 1iét vi ngdp. Mot so khu vuc bi ngdp nang nhu Thao Dién (quan 2), Hi¢p Binh
Chanh (quan Thu Puc), phuong 15 (quan Tan Binh), phuong Pong Hung Thuéan (quéan 12),

Tap chi Khi tugng Thily vin 2023, 755(L), 56-66; doi:10.36335/\VNJHM.2023(755(1)).56-66  http://tapchikttv.vn/



Tap chi Khi twong Thiiy vin 2023, 755(1), 56-66; doi:10.36335/VNIHM.2023(755(1)).56-66 57

Quén 7, Nha Bé¢,... Trong khi d6, hé thong thoat nudc va kiém soat triéu van chua du kha
nang dap mg da lam cho tinh trang ngap do thi ¢ TP.HCM ngay cang tr¢ nén trdm trong.
Mot s vi tri ngap xuat hién trén dia ban thanh phé sau nhitng tran mua co vii luong trén 40
mm ngay ca khi thay triéu dang 6 mirc thap, cho thay dong chay d6 thi do mua lon vuot qua
kha nang thoat nudc cta cong hién la tac nhan gay ngép chu yéu hién nay. BDKH lam cho
muc nude bién ting va do d6 muc thuy triéu dang cao c6 thé dan den viéc pha hong cong
trinh bao vé séng/bd bién hién hiru. Diéu nay s& gy ra ngép lut truc tiép cho nhiéu khu vyc
rong 16n & Thanh phd HO Chi Minh va gy qua tai hé thong thoat nuéc d6 thi hién hiru néu
cac cua xa ra song khong duoc bao vé bang cdng diéu tiét hodc van mot chiéu ngin thiy
triéu. Ngoai ra, dudi tac dong cuia BDKH, mua mua s& khic nghiét hon cudng d6 mua cao,
kéo dai, tan suit gia tang nguy co lam qua tai h¢ thong thoat nudc hién hiru, giam mirc bao
vé chéng ngdp cua hé théng thoat nudc d6 thi hién hiru, vi vay tang ngdp lut d6 thi. Nhimg
bién phap chong ngdp nhu xdy dung moi, cai tao hé thong cong dang xudng cip, nang
duong,... c6 nhiéu wu diém tuy nhién chua giai quyét duoc van dé canh bao ngap trong thoi
gian ngin dé nguoi dan, cic ban quan 1y ndm bét tinh hinh va nhanh chéng dua ra quyét dinh
trong bdi canh ngap nhu hién nay & TP.HCM [1].

Tinh hinh ngép hién nay ¢ Thanh ph6 Hb Chi Minh néi chung va Quén 7 noi riéng la
van dé duoc nhiéu | nguoi quan tam, ngdp lut anh huong dén tinh hinh dén sinh, kinh té ciing
nhu moi truong song cua nguoi dan. TP.HCM doc tir Bac xudng Nam, vi thé huéng thoat
nude s& 1a hudng Bic - Tdy Bic - Pong Bic Xuong Nam - Dong Nam - Tay Nam, do do
huéng Nam s& thuong hay bi ngép, va chua duoc dau tu dung mic vi dy 1a ving triing thap,
dam lay. Khi mua to hay tridu cuong khu vuc phia Nam nay s¢ 1a ti chira nu6c cho thanh
phé, khi d6 thi Phit My Hung hinh thanh va phat trién manh mé& nhiéu kénh rach & day da bi
san lap dé xdy dung cong trinh dan den tinh trang ngadp ngay cang nang [1 3].

Mot sb nghién ciru dién hinh vé cac nguyén nhén gy ngap va tim kiém giai phap giam
thiéu & TP.HCM cho thay c4c ving lan cho thay TP.HCM dang dién ra véi toc do lun 16n
trén 10 cm trong vong 10 nam. Tt nam 2005-2015, ca biét ¢6 nhitng noi lun téi 73 cm/10
nam (tai méc trén san Trung tam Van hoa Thé duc Thé thao tai phuong An Lac quéan Binh
Tan) [4]. Theo két qua nghién ctru ciia Trung tdm dia tin hoc (Thuéc PHQG TP.HCM): hién
tugng ltn tai TP.HCM dugc chia lam nam cép do. Cép d6 1 khu vuc ltn 6n dinh 0,1cm/nam,
cap d6 2 khu vuc lan cham tir 0,1-0,3 cm/nim, cdp do 3 13 1an trung binh 0,4-0,6cm/niam, cap
d6 4 1a nhimng khu vyc Itn 0,7-1,0 cm/nam. Riéng cip d6 5 1a nhitng noi ¢6 d6 lin hon
lem/ndm [5-6]. Nguyén Ky Phung va nnk (2012) da img dung mo6 hinh thuy lwc va mo6 hinh
d6 cao s6 tinh toan ngap lut TP. Ho6 Chi Minh. Két qua mé phong thuy luc duge két hop véi
mo hinh d6 cao sé dé mo phong ban dd cac khu vuc ngdp lut hién trang va theo kich ban muc
nudc bién dang nam 2020 ctia thanh phd [7]. Nghién ctru [8] tng dung mé hinh MIKE dé
tinh toan ngap lut ha luu lvu vuc song Cu D&, thanh phd Da Nang. Cac tac gia ap dung MIKE
FLOOD, mét modun két ndéi MIKE11 va MIKE21 thudc bd phan mém MIKE cua Vién khoa
thuy lyc Pan Mach, dé tinh toan. Tac gia da dya vao céc tran I ndm 2008 va nam 2009 dé
hiéu chinh va kiém tra mé hinh; d3 tim duoc b tham sé mé hinh nham 1am co sé cho tinh
toan du bao cho cac kich ban phét trién d6 thi ha luu song Cu Dé. Tac gia [9] véi dé tai nghién
ctru khoa hoc cap thanh phd “Nghién ciru dé xuét lya chon chién luoc quan 1y ngap Iut thich
hop trén co s¢ cac du an da, dang va du kién trién khai tai TP.HCM” da xay dung dugc mot
16 trinh thyc hién chién luoc quan 1y ngap lut. Dy 4n kiém soat triéu “Quy hoach thuy loi
chéng ngap ung khu vuc TP.HCM duoc Thi tuéng chinh phi phé duyét theo QD 1547/Qb-
TTg, ngay 15/10/2008. Bay la du an c6 quy mo 16n, mang tinh hé thong va ¢ can nhiéu thoi
gian dé xay dung. Trong d6 c6 cong trinh cdng Thi Nghé ctia mét tiéu luu vuc doc 1ap thoat
ra song Sai Gon duoc xdy dung nén can c6 danh gia tinh hiéu qua, theo ddi qué trinh van
hanh (d4 c6 nghién ctru vé ché d6 van hanh) nham duc rat kinh nghiém thue tién 4p dung cho
cac cong trinh tiép theo cua du 4n nay. Du 4n ndy c6 xét dén BPKH thong qua céc kich ban
nude bién dang, tac dong cia BDKH dén mua d6 thi chua dugce xem xét. Quy hoach tong
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mit bang TP.HCM dén nam 2025, da dwoc Thi tuéng chinh pha phé duyét theo QD 24-TTyg,
ngay 26/10/2010. Trong quy hoach nay c6 phan noi dung tinh toan cbt nén xay dung phuc
vu giam ngdp, lién quan den hé théng [10-12]. Két qua cua cac dé tai, dy 4n da gop phan
quan trong vao viéc dé xuét co s¢ khoa hoc, dinh huéng vé cac giai phap chéng ngap va kiém
soat ngap cho toan TP. H5 Chi Minh. Nghién ciru nay s& tlep can theo cach chi tiét mé phong
cho mot khu vuc nho dé co cac giai phap cu thé giam thiéu tac dong do ngap cua quan 7 -
mdt trong nhitng quéan phat trién va dong vai trd quan trong trong phat trién kinh té TP.HCM
(Hinh 1a)

3 T J;.
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Hinh 1. (2) Ban dd so hoa vi tri quan 7 -
TP.HCM; (b) Phan luu vuc thoat nudc
mua.
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TP.HCM chia lam 6 luu vuc thoat nudc (Hinh 1b) dya trén cao trinh mat dat va quy
hoach d6 thi va Quan 7 la noi thoat nude cho toan thanh pho nhung véi muc tiéu phat trién
kinh té: nhiéu khu d6 thi méi duge xay, nhiéu nha cao ting méi moc Ién,... da dan san lap
hét viing thoat nudc, khong gian xanh khong tuong tmg, thém vao d6 nén bi lun, myc nudc
dang thi ngap sé 1a tat yéu [13-15].

Do d6, can thiét danh gi4 kha ning tiéu
thoat nudc mwa cho khu vue nghién ctru trén ‘
co s do dé xuat cac bién phap quan Iy nham [ o UEU MU
giam ngap cho khu vuc.

THU THAP DU LIEU

) '

DIF LIEU MANG DIF LIEU MUC
LUG THOAT NUGC NUOC TRIEU

___________________________________

_______

1

TiNH TOAN MUFA PR THIET LAP DIEU .
THIET KE THIET LAP MO HINH KIEN BIEN 1

1

4

2. S6 liéu str dung va phwong phip
nghién ciru

HIEU CHINH -
KIEM DINH MO HiNH

Bat

2.1. 86 liéu sir dung

Vé tinh hinh mua: Theo sé liéu thong
ké, tir nam 2009 dén nam 2015, trong 7 ndm
chi xuét hién 14 tran mua trén 100 mm, binh
quéan 01 nim xuat hién 2 1an. Nhung & cac
niam tiép theo, tir nam 2016-2019 da xuét

MO PHONG VA DANH GIA

Hinh 2. So db c4u trac nghién ctru.
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hién nhiéu hon gép doi, toi 21 tran mua, trong d6 c6 nhitng trdn mua dat 100 mm - 204,3 mm
(Hinh 3a-3b) [1, 13].

BIEU PO LUQNG MUA >100mm 2009 -2019 SO TRAN MUA
185
S tra 200
12 Sotran 11 163
150 | 135 141
g
g
:E. 100
“Q
7]
50
0
2016 2017 2018 2019
Nim Nam Niam Nam Nam Nam Nim Nam Nam Nam Nam Nim
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
(@ (b)

Hinh 3. (a) Biéu d6 lugng mua trén 100 mm tir 2009-2019 & TP.HCM; (b) Biéu db sé tran mua trén
100mm tir 2009-2019 & TP.HCM.

Vé tinh hinh dién bién triéu cudng: trong nhitng nam qua (2012-2018) da Xu:Qit hién trén
113 dinh triéu bang va 16n hon +1,5m, dinh max 1a +1,68 m. Nam 2019 dinh tri€u can muc
+1,8m tai tram Nha Be (30/9/2019) (Hinh 4).

Muc nuée MUC NUOCPINH TRIEU CAC NAM
(m (mic do mét) s

18

175

17

165

16

155

15 T+

145 4

Hinh 4. Dién bién muc nuéc dinh triéu.

a. Bién muc nudc:

- Truong hop hi€u chinh kiém dinh mé hinh bién muc nudc 1a dao dong myc nudc triéu
ngay 15/8/2021 dugc gan tai cac clra xa trong pham vi nghién ctru.

- Truong hop md phong danh gia kha nang ti€u thodt nudc mua khu vuc nghién ctru la
dao dong muc nudc triéu

ngdy 15/7/2023 va gid tri 2
muc nude ¢d dinh tai cao do _ 201 _|m
+1,32m. 3 ]
b. M6 hinh mua thiét g %]
ké: . . , , S, 10 - 9.01 .58
Biéu do mua thiet ké 5 62
duoc xac dinI} trén phuqng ~ 5 Ll |_\’_‘4'6 240269 5y L
trinh biéu dién IDF, bang . "'SZI 2 = ’_.r Fﬁﬁﬂﬁi

phU:(mg pl\lap~01}’frng ‘dQ mua 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
tuc thoi va dir liéu nay dugc Thsi gian (phut)
ke thtra tir nghién ctru [1]. Hinh 5. Biéu db mua thiét ké chu ky 3 nam.
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Str dung h¢ s6 mua trude dinh r = 0,25, xay dung mo hinh mua thiét ké cho tram Tén
Son Hoa chu ky lap lai 3 nam, thoi doan 180 phuat (Hinh 5).

2.2. Phuong phap moé phong danh gia

Phuong phép sir dung 1 phuong phap do dac thuc té két hop mé phong bang mé hinh
toan s6 SWMM [16-18].

SWMM (Storm Water Management Model) duoc xay dung & hai truong dai hoc San
Phansico va Florida (My) do co quan bdo vé méi truong Hoa Ky (EPA) xay dung tir nam
1971-1999 dé& mo phong chét va lugng nude cia luu vire thoat nude d6 thi va tinh toan qua
trinh chay tran tir mdi luu vuc bo phan dén ctra nhan nude caa néd. Thude tinh dong chay cua
mo hinh cho phép mé phong dong chay truc tiép ra diém tiép nhan hodc chay tir ving thim
sang ving khong thim hay nguoc lai [16-18].

SWMM bao gom céc khdi sau: (1) Khédi “dong chay” (Runoff block) tinh toan dong chay
mat va ngﬁm dya trén biéu do qua trinh mua (va/hodc tuyét tan) hang nam, diéu kién ban dau
vé sir dung dit va dia hinh; (2) Khdi “truyén tai” (Transport block) tinh toan truyén tai vat
chat trong hé thong nude thai; (3) Khdi “chay trong h¢ théng” (Extran block) dién toan thiy
luc dong chay phirc tap trong cdng, kénh. ..; (4) Khoi “Trit/xur [y (Strorage/Treatment block)
biéu thi cac cong trinh tich nuwéc nhu ao ho .va cac cong trinh xur ly nude thai, dong thoi
md ta anh hudng cta céic thiét bi diéu khién dua trén luu lugng va chét lugng- cac udce toan
chi phi co ban ciing dugc thuc hién; (5) Khdi “nhan nude” (Receiving block) Moi trudng tiép
nhan (Hinh 6).

Tram do mua C?
Luu vue
rs
»
- .'-':_-_—_-_.#""' Héga
Puong cong
Cira chia nuge * o] Cira xa
Céng trinh diéu hoa
lyu lrong
Cong trinh trir nuede
Bom

Hinh 6. Cac thanh phéan trong hé thong mo phong SWMM.

Dong chay trong cong dugc mod phong dya trén hé phuong trinh dong khong 6n dinh
Saint-Venant 1 chiéu, sai phan theo so dd hién [16-18]:
- Phuong trinh lién tyc ctia dong khong on dinh:
oA +V oA A8—V =0 1)
ot OX OX
Trong d6 A 1a dién tich mt cit ngang; V 1a Iuu tdc trung binh mit cat ngang dong chay;
x 1a khoang cach doc theo 1ong dan; t 13 thoi gian.
- Phuong trinh dong lwong ctia dong khong 6n dinh:
Phuong trinh dong lugng cta dong khong 6n dinh:
s,=s,- N VYN 1N @
oXx g ox g ot

Trong d6 St la do dbc thuy luc; So 1a d6 doc day; g 1a gia toc trong trudng.



Tap chi Khi twong Thiiy vin 2023, 755(1), 56-66; doi:10.36335/VNIHM.2023(755(1)).56-66 61

- Phuong trinh lién h¢ gitra Iuu lugng Q va ¢t nude do ap H
Heat = He + 2Qt At /Ast )
Trong d6 As 1a dién tich mat thoang cta nut; At 13 bude thoi gian phai thoa man diéu
kién Courant sau: Déi véi dng: At < L/ (gD)Y?; Pbi voi ntt: At < 0,1 As AHmax /2Q.
Trong d6 D 1a chiéu sau ti da trong 6ng; L 1a chidu dai dng trén d6 thuc hién truyén
song dong luc; AHmax 1a do dang 16n nhét cia mit nude trong mdt budc thoi gian; 2Q la té)ng
luu luong thuc chay vao nut.

2.3. Pham vi mé phong

Thoi gian gan déy, vin dé ngap ¢ quan 7, TP.HCM ngay cang nghiém trong. Theo sd
liéu théng ké c6 nhitng su bién dong dang lo ngai:

Mbi khi c6 con mua 16n kéo dai trong khoang 2-3 gid, cac khu vuc nhu Phu My Hung,
Tan Phong va Nam Long thuong ghi nhan tinh trang ngap ung, dat d6 sau tir 20 cm dén 1 m
tai mot sd diém thap. Piéu nay gay ra khong chi bat tién cho giao théng va cudc séng hang
ngdy cta ngudi dan ma con thiét hai dang ké cho doanh nghiép va co so ha tang d6 thi. Bén
canh, ngdp lut gay anh huong dén strc khoe va moi truong sdng ctia ngudi dan khu vue [19—
24].

Bang 1. Bang tong hop tinh hinh mwa nam 2019.

Noi dung Nam 2018 Nam 2019 Tang (+)/giam (-)

Tong sd ngay mua 141 163 +15,60%
Téng luong mua trung binh (mm) 1.268 1.138 -10%
S6 ngay mua c6 lugng mua trén 23 23 0
50mm/24h
S6 tran mua gy ngap 17 25 +47,05%
Téng s6 tuyén duong ngay 38 15 -60,52%
S6 ngay vuot tan suét thiét ké 03 01
S6 ngay mua c6 vii lugng 16n nhét tir ddu  401mm (tram Tén 123,7mm (tram
nam dén nay Son Hdoangay  Nguyén Hiru Canh

25/11/2018) ngay 14/09/2019)

Bang 2. Bang tong hop tinh hinh ngap do tridu.
Tinh hinh triéu Niam 2018 Nim 2019 Ting (+)/giam ()

Sb ngay triéu gy ngap 35 17 -51,42%
S6 tuyén dudng ngap 11 14 +27,27%
Sé ngay tridu c6 muc nude>1,5m 18 25 +38,88%
Muc nuée 1én nhét tir dau ndm dén nay 1,71m (tram Phu 1,80m (tram Nha +0,09%
(m) An ngay Be ngay

02/02/2018) 30/9/2019)
Thém vao d6 tinh trang ngap do triéu tai cac khu
vuc thdp ciing bat dau xuat hién ¢ mirc tridu tir +1,0 m
tré 1én trong d6 Quan 7 13 mot trong nhimg dia diém
ngdp nang [19-24]. Khu vuc nghién ctru danh gia duoc
gi6i han boi: Puong Huynh Tan Phét, Hoang Qudc Viét,
Nguyén Luong Bang, quan 7, Thanh phé H6 Chi Minh.
Mang ludi thoat nudc dugc méd phong gdm 40 nit,

20 ctra x4, 45 tiéu luu vuc, 39 doan céng (Hinh 7).

3. Két qua va thao luin

3.1. Hiéu chinh m0 hinh

Vi s liéu sir dung hi¢u chinh kiém dinh md hinh,
sau khi tién hanh m6 phong khu vuc nghién clru bang

Hinh 7. So dd tinh toan thuy luc khu vuc
nghién cuu.
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mo hinh SWMM cho két qua trong hinh 8. Gia tri twong quan gitta cac diqém}hu:c do do ngap
va md phong dat R? = 0,83 cho thay mo hinh co ban dam bao do tin cay dé tiép tuc mo phong.

60
50 o ®
Euo
]
ko]
330
=
= ©=0.7425x + 5.4617
€920 R2=0.831
(5.
10
0
30 40 50 60

0 10 20
Do sdu mo6 phong (mm)

Hinh 8. Biéu d6 so sanh d6 sau ngap tai cic node mo phong va thuc do.

3.2. Két qua mé phong
Duya vao két qua mo phong cho thdy muirc do ngap tai cac diém trong truong hop mo

phong tuong duong voi do dac thuc té, t(;)ng,dcf) sau ngdp thuc do tai cac diém khao sétvle‘l 512
mm, mo hinh m6 phong 1a 473 mm. Vi két qua hi€u chinh, cho thay mé hinh c6 thé dugc
dung d€ mo phong danh gia kha nang ti€u thoat nude mua khu vye nghién ctru (Hinh 9).
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Hinh 9. Biéu d6 ngap TP.HCM nam 2021,
Nghién ctru xay dung cac kich ban danh gid kha nang tiéu thoat nudéc mua khu vuc

nghién ctru nhu sau: .
- Bién myuc nu6e anh hudng dao dong myc nude trieu ngay 15/7/2023;
Bién muc nude khong ché dat cao trinh +1,32 m theo thiét ké dy 4n chong ngép;

Bién muc nudc khéng ché dat cao trinh +1,25 m;
- Bién muc nudc dat cao trinh +1,32 m va tang ty 1€ tham bé mat luu vuc 1€n 25%

Két qua cac kich ban duoc thé hién & hinh 10-13.



Tap chi Khi twong Thiiy vin 2023, 755(1), 56-66; doi:10.36335/VNIHM.2023(755(1)).56-66

‘Water Elevation Profile: Node J984 - OUTa8

-
o

T e == = - | o

‘Water Elevation Profile: Node J§94 - OUTas

ouns

o saseae

Water Elevation Profile: Node J15 - OUTa18

w0

n
-

outme

owrea0s 02 130

i

TH: Anh huong thuy triéu 15/7/2023

TH: Bién muc nudc khéng ché +1,32m

Hinh 10. Dién bién myc nudc trong tuyén cbng dién hinh.
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Hinh 13. Luu lugng 16n nhat tai node.
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Két qua mo phong danh gia cho thiy ca hai truong hop bién muc nudc khdng ché dat
cao trinh +1,32 m va anh huong dao dong thuy triéu mang ludi thoat nwoc khu vuce danh gia
déu xdy ra tinh trang ngap.

Qua cac két qua mé phong mirc d6 ngap lut tai Q7 TP.HCM bang mé hinh SWMM thé
hién qua céc 2 tran mua hi¢u chinhva theo biéu d6 mua thiét ké chu ky 3 nam véi céc kich
ban BDKH trong diéu kién nuéc bién dang, c6 thé nhan that rﬁng ngap lut dién ra tai cac cira
thodt ctia hé thdng cong. Vi thoi gian tip trung nude nhanh, lvong nude db vé hé ga 1on gay
nén ngdp r nudc tai nhirng tiéu luu vue.

3.3. Pé xuat bién phdp qudn Iy khu vue nghién ciru

V6i cac nguyén nhan gay ra ngdp chu quan va khach quan va trén co so két qua mo
phong danh gia khu vyc nghién ctru, dé xut mot vai bién phap hd trg quan 1y gitp giam thiéu
tinh trang ngép do mua va triéu khu trung tdm hanh chinh Quan 7 la: Ha myc nudce khéng
ché xudng +1,25 m va Tang ty 1¢ thim ciia luu vuc 1én 25%. Két qua mo phong trudng hop
ha muc nudce khéng ché Xuéng +1,25 m va tdng ty 1¢ tham bé mat pht 1&€n 25% v61 muc nudc
+1,32 m (Hinh 14).

tion Profile: Node J984 - OUTas Water Elevation Profie. Node J984 . OUTaS

I I L e

Truong hgp bién myuc nude +1,25m Trudng hop dién tich tham 25%

Hinh 14. Dién bién myc nudc trong tuyén cbng dién hinh.

Theo két qua md phong cho thiy, voi kich ban bién muc nude anh huong dao dong triéu
cuong ngay 15/7/2023 va muc nude khdéng ché tai cao d6 +1,32 m, khu vuc nghién ctru con
ngap kha nghiém trong. Két qua mo phong cho thay: Diém ngap nang: do sau ngap ngap H
> 0,3 m va khong tiéu thoat hét trong thoi gian t > 120 phut sau khi hét mua; Diém ngép vira:
d6 sau tu nudc 0,15m < H > 0,3 m va khong tiéu thoat hét trong thoi gian 30 phut <t > 120
phut sau khi hét mua; DPiém ngap nhe: d6 sau tu nudc 0,1 <h < 0,15 m va khong thiéu thoét
hét trong thoi gian t < 30 phut sau khi hét mua; Khong ngép: 1a vi tri nude tu lai & d§ sau H
< 0,1m va thiéu thoat hét trong thoi gian t < 30 pht.

Vi kich ban bién muc nudc khéng ché tai cao trinh +1,25 m cling nhu truong hop bién
muc nudc khéng ché tai cao trinh +1,32 m va ting bé mat tham luu vuc 1én 25%, két qua mo
phong cho thay tinh hinh ngap cia pham vi nghién ctru co ban duoc kiém soat. Khi tang bé
mit thAm luu vuc 1én, ting kha nang diéu tiét nuwéc bang ty nhién, mua xuéng mot phan luu
luong duoc tham bod cap cho ngudn nudc duoi dat, mot phan dugc gitr lai trén bé mat khong
thidm. Cung v&i viéc, thoi gian tap trung dong chay tran lau hon, myuc nudc khdng ché thap
hon thuan 1gi cho vi¢c ti€u thoat giam ngap cho do thi.
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4. Két luan

Dé danh gia kha ning tiéu thoat nudc mua ctia mot phan khu vuc quan 7, Thanh phd Ho
Chi Minh nghién ctru st dung mo hinh SWMM két qua twong dbi phu hop véi thyc trang
khu vuc nghién ctru. M6 hinh mé phong, tinh toén qua trinh chay tran trén bé mit phu cta
luu vue dén ctra nhan nude cia nd voi kich ban bién mue nude triéu ngay 15/7/2023, muc
nudc dang 1,25 m; 1,32 m va kich ban muc nudéc 1,32m cung véi bé mat thAm cta luu vuc
1a 25%, tuy nhién trong thuc té tdc do nay co thé ting nhanh hodc chém hon, luc d6 hiéu qua
cua phuong an co thé ngin hodc dai hon. Nhu vay cho thdy rang, néu van gir myc nuoce
khéng ché tai cira xa & cao trinh +1,32m theo thiét ké thi phai ting be mat thdm cua luu vuce
1én 25%. Hoac ha muc nudc khong ché xuong cao trinh +1,25 m thi vn dé ngap cua khu vuc
nghién ctru coi nhu di dugc kiém soat.

Qua trinh m6 phéng mai chi hiéu chinh mo hinh 1 nam nén dg tin cay cia mo hinh moi
chi ding lai & kha ning Gmg dung nghién ctru, dé két qua chinh x4c hon thi can thiét phai
hiéu chinh kiém dinh nhiéu trdn mua, ngap hon. Nhimng diéu nay s& duoc thuc hién & cac
nghién ctru tiép theo.

Loi cam on: Bai bao dugce hoan thanh trong khuén kho dé tai cap truong Pai hoc Tai nguyén
va Moi truong TP.HCM ndm 2023, ma s6: CT.2023.09. Céc tac gia chan thanh cam on.

DPong gop cua tac gia: Xay dung y tuong nghién ciru: HT.T.N.; Lua chon phuong phap
nghién ctru: H.T.T.N.; Xurly s6 lieu: H.T.T.N., N.V.A., N.H.T.; M6 hinh héa: H.T.T.N.; Phan
tich két qua: H.T.T.N., C.T.V.; Chinh stra bai bao: H.T.T.N., C.T.V.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong c6 sy tranh chap loi ich trong nhom tac gia.
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Research and application of simulation models and assessment of
rainwater drainage capacity in District 7 - Ho Chi Minh City

Hoang Thi To Nu'*, Nguyen Vinh An!, Nguyen Huu Tuan?, Can Thu Van?

L HCMC University of Natural Resources and Environment; nu.htt@hcmunre.edu.vn;
nvan@hcmunre.edu.vn; nhtuan@hcmunre.edu.vn; ctvan@hcmunre.edu.vn

Abstract: Ho Chi Minh City (HCMC) is located in the transition zone between the
Southeast and the Mekong Delta with terrain that gradually lowers from North to South and
from East to West. The area of districts 9, 8, 7 and Binh Chanh, Nha Be, Can Gio districts
located in the South-Southwest and Southeast of the city has an average height of around
1m and the highest is 2m, the lowest is 0.5m. Frequently flooded by tides, heavy rain or
combined rain and tides. This paper will research and apply the SWMM model to simulate
the level of flooding in District 7 and evaluate the drainage capacity of the system
corresponding to rain frequency T = 3 years and two cases of water level boundary H = 1.25
m and 1.32 m. The results of model calibration and testing have a correlation coefficient
between actual measurements and calculations R? = 0.83 and the simulation results show
that the level of flooding often occurs at the outlet with fast water concentration time, large
amount of water flowing into the manhole, causing water stagnation research area.

Keywords: Urban flooding in Ho Chi Minh City, SWMM model.
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Tém tit: Dong bang song Curu Long la ving san xuat néng nghiép chinh & Viét Nam, co
vung dét cira song ven bién véi che do thuy van phurc tap do chiu anh huong cua dong
chay song M€ Kong va thiy triéu. Nghién ctu nay tap trung danh gia tinh dé bi ton
thwong do xdm nhap min dén nong nghiép & Dong bang song Ciru Long, c6 xét den anh
huong nude bién dang bang phuong phap AHP va md hinh héa. Cac thanh phan vé kha
nang thich img, phoi nhiém va do nhay cta nganh néng nghiép duoc tinh toan va tur do,
xac dinh mirc d ton thuong cua ting tinh Dong bang song Ctru Long trong nam 2020 va
du bao dén 2050. Két qua nghién ctru cho thay cac chi s6 t6n thuong cé su thay doi trong
cac tinh PBSCL, tinh Tra Vinh c6 chi s ton thuong ting dén 62,16 nim 2050, trong khi
nam 2020 chi ghi nhan dwoc 55,74. Chi sb ton thuong & Vinh Long va Kién Giang ghi
nhan ddu hiéu giam, con tuong Gmg 43 va 58,92, so véi nam 2020 1a 61,36 va 59,3. Két
qua 1a co s¢ khoa hoc phuc vu cho cac quy hoach nong nghiép, phat trién kinh té - x3 hoi
tai dia phuong.

Tir khéa: Dong bang song Ciru Long; Xam nhap min; Tinh d& bi ton thuong; Kha ning
thich ttng, Phoi nhiém; D6 nhay.

1. Giéi thi¢u

Theo tiép can méi hién nay trong viéc tmg pho véi thién tai 1a dva trén tiép can quan Iy
rii ro. Rui ro (RR) 14 kha ning xay ra mot sy kién bat loi hodc mat mét trong tuwong lai. Hay
1a tAn suét cia cac hau qua gy hai hodc cac mat mat duoc ky vong (ngudi chét, thuong
vong, tai san, ké sinh nhai, cac hoat dong kinh té bi gian doan hodc maéi trudng bi thiét hai)
do két qua tu cac tuong tac gilta hiém hoa ty nhién (hodc do con ngudi tao ra) va cac tinh
trang dé bi ton thuong [1]. Tinh d& bi t6n thuong (TDBTT) thé hién muc d6 mat mat hoic
ton hai ¢ thé hodc thiét hai dén con nguoi, cc toa nha va méi truong do hiém hoa thién
nhién gay ra. TDBTT thé hién tinh nhay cam khi bi anh huéng [2, 3]. Nam 1979, t6 chirc
ctru tro thién tai cia Lién Hop Quéc (UNDRO) va T chirc Gigo duc, Khoa hoc va Vin héa
Lién Hop Qudc (UNESCO) bit dau dua ra khai niém vé hiém hoa, TDBTT, RR, yéu t6 rai
ro hay phoi nhiém, rui ro tong hop. Theo tiép can nay, nhiéu nghién ctru da dugc trién khai
va thuc hién dé dua ra nhitng bo chi thi cho danh gia TDBTT bang chi sb. Lisa K. Flax da
xdy dung cong cu danh gia TDBTT cua cong dong (CVAT) hd tro cac nha quan 1y va lap
ké hoach khan cap trong nd luc giam thiéu TDBTT [4]. Tac gia [5] dd xem xét cac phuong
phap danh gia 1t lut va so sanh loi ich va han ché ciia chiing. Nghién ctru nay két luan rang
phuong phép tiép can dya trén chi s6 vé TDBTT do lii lut ndi chung & ting khu vuc hon 1a
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cac phuong phap tiép can khac. Nghién ctu [6] dd danh gia TDBTT do lu lut & luu vuc
song Bén Hai - Thach Hén, ddc biét 1a tinh Quang Tri thuéc mién Trung Viét Nam, noi i
lut hang nim x4y ra tir thang 9 dén thang 11. Khung danh gia TDBTT duoc st dung dé tinh
toan cac chi s6 TDBTT do lii lut (FVI) duéi cac khia canh kinh té xa hoi, moi truong va vat
ly. Tac gia [7] da nghién ciru anh hudng cua xam nhap man (XNM) dén hé sinh thai nong
nghiép theo khong gian va thoi gian théng qua Céac cudc phong van ho gia dinh va chuyén
gia, thao luan nhom nham tap trung va danh gia cac van ban chinh sach dugc sir dung dé
nam bt cac van dé vé d6 min trong qua khir ciing nhu nhiing thay d6i trong hé thdng canh
tac. Tuy nhién, [8] ciing chi ra diém thach thuc trong han ché vé danh gia TBDTT, do la
han ché vé pham vi (khu vuc) danh gia. Dleu nay cho thiy tirng dia phuong tuong tmg vOi
timg khia canh s& c6 cac chi thi va trong sé danh gia khac nhau duya trén khung dénh gia ton
thwong chung [8-10]. Cac nghién ctru danh gia TDBTT phd bién dya trén 3 thanh phan: Do
phoi nhiém (PPN), d6 nhay (PN) va kha niing thich tng (KNTU) [11-23].

Dé danh gia TDBTT, phuong phap dugc dung phd bién 1a phuong phap phuong phap
phan tich thir bic (AHP). Phuong phap nay di dugc ap dung phd bién va rong rii trén the
gidi [14, 15, 18, 19] va ca Viét Nam [11-13, 16, 17, 20, 21, 23] trong viéc danh gia tinh ton
thuong. Tac gia [19] d4 danh gia ton thuong hé sinh thai str dung GIS va AHP cho khu vuc
cao nguyén & Trung Qudc dua trén cac yéu td ty nhién, yéu t6 méi trudng va yéu td kinh té
xa hdi cta Dién An nam 1997, 2004 va 2011. Tac gia [15] cling dd du doan TDBTT cua
cac khu vyuc ¢ nguy co 1u lut bang phuong phap GIS va AHP. Viéc lap ban d6 TDBTT do
1ii dwa theo cach tiép can da thong s6 va tich hop mot sé yéu té gay i lut nhu phén bd
lugng mua, dg cao va do déc, mang ludi thoat nude va mat dg, su dung dat/lop phu dat va
loai dat. Cac nghién ctru cho théy viéc ban d6 héa TDBTT bang chi sb hiéu qua trong viéc
cing cap co s& dir liéu trong du béo va quy hoach nhimng khu vuc ton thuong cao do thién
tai. Tai Viét Nam, tac gia [17] da danh gia TDBTT do thién tai tai cic xi thudc thanh phd
Quy Nhon, Binh Dinh bang phuong phéap AHP. Trong nghién ctru ndy, su thiét hai c6 quan
hé chat ché v4i d6 phoi 16, DN va KNTU. Cung v6i hudng trén, tac gia [16] cling da ap
dung phuong phap tinh toan trong s& AHP dé xac dinh TDBTT dudi tic dong cua bién d6i
khi hau tai Con Pao. Bo chi sd ton thuong trong nghién ctru nay duoc xay dung v6i 3 thanh
phan: BPN, DN va KNTU [11, 20, 22]. Tac gia [21] d4 4p dung phuong phap AHP dé xac
dinh TDBTT vé sinh ké SVI ctia nong ho trong bdi canh anh hudng cia sy thay doi ld ¢
thuong ngudn séng MeKong. Nghién ciru nay chi ra rang, ngudn vén la yéu t6 rat quan
trong anh hudng dén sinh ké cua dia phuong.

Viét Nam dang chiu nhiéu tic dong cta bién d6i khi hau (BDKH) [24], dac biét, Pong
bang song Ctru Long (PBSCL) 1a mét trong nhiing quan trong nhat ctia nuée dang chiu ap
Iy lon tir sy BDKH va xam nhap mén. Vung DBSCL khong chi 1a mot trong nhimg khu
vue noéng nghiép chinh cua Viét Nam [25], ma con la trong diém cta nén kinh té va sinh
thai quoc gia. Tuy nhién, hién nay, khi hau trong vung bién d6i theo hudng khong thuan loi
cho hoat dong noéng nghiép. Nhing van d& nhu thiéu nudc ngot trong mua kho, thay do6i
muia mua, va sy ting muyc nude bién dang da dan dén sy xAm nhap man siu vao ndi dong.
Khu vyc cac ctra song cua DPBSCL, 1a bo phéan quan trong cua dong song Mé Kéng, chiu
anh hudng dong thoi tir song Mé Kong va thuy trleu [26 27]. Vao mua khé, sy két hop
gitta nudc tu thuong ngudn suy giam va thiy triéu bién dang di anh huong dén nong
nghiép, dic biét 1a trong diéu kién BDKH. Sy gia tang myc nude bién din d¢én XNM in sau
vao ndi dong, anh huong nong nghiép va cudce song hang ngay cua ngudi dan [28]. Co rat
nhiéu nghién ctru vé XNM di duoc thyc hién & DPCSCL bang md hinh toan [26, 29-33].
Tac gia [26] da xac dinh ranh gidi man 2,5 g/l s€ dich chuyén 1én toi 15 km vé phia thuong
ngudn trén cac nhanh chinh ciia song véi gia dinh myc nude bién dang (NBD) 20 cm va
giam 38% luu lugng vao nam 2030. Tac gia [27] cling d&@ mo6 phong ranh mén 4 g/l s€ an
sdu vao ndi dong 6-10 km theo kich ban NBD 0,5 m va hon 20 km theo kich ban NBD 1 m.
Diéu nay c6 thé anh huong twong Gng tir 132.500 dén 331.000 ha, anh hudng dén hé thong
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thity loi & GO Cong, Ba Lai va Nam Mang Thit. Theo nghién ctru [34], trong s 13 tinh &
DBSCL thi ¢6 9 tinh bi anh huong XNM nghiém trong va tit ca cac tinh déu bi thiéu nudc.
Hién c6 khoang 400.000 ha dét trong trot bi nhiém man, trong d6 238.276 ha 14 rudng lia
[35] Do do, viéc danh gia anh huong cua gia anh huong cua XNM den noéng nghiép trong
bbi canh BDKH i can thiét cho viéc quy hoach nong nghiép, phat trién kinh té - x4 hoi khu
vuc BDBSCL.

Tir cac phén tich trén, nghién ctru ndy tap trung danh gia vé TDBTT cua yéu t& XNM
dén nong nghiép & PBSCL trong bdi canh NBD nam 2050. Nghién ctru da danh gia duoc
KNTU, BPN va DN cua nganh nong nghiép va tir o, dua ra danh gia TBDTT cua timg
tinh PBSCL. Piém dong gop cua nghién ctiru nay la viéc danh gia anh huong cua XNM dén
noéng nghiép co xét dén cac yéu to xa hoi, kinh t& va moi truong mot cach tong thé tai
DBSCL. Két qua nghién ctru cho thiy duoc TDBTT do XNM dén nong nghiép, dy 1a co
s khoa hoc phuc vu cho cac quy hoach nong nghi¢p, phat trién kinh té - xa hdi khu vuc
DBSCL tng véi tuong lai khi ¢6 anh hudng ctia NBD.

2. Dir li€u sir dung va phwong phap nghién ciru

2.1. Khu vuc nghién ciru

_ Khu vye nghién ctru bao gdm 13 tinh: Long An, Bén Tre, Tién Giang, Vinh Long,
Dong Thap, Tra Vinh, An Giang, Can Tho, Hau Giang, Séc Trang, Bac Liéu, Kién Giang,
va Ca Mau (Hinh 1).
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Hinh 1. Pham vi nghién ctru.

2.2. Dir liéu thu thap

Céc dir liéu cho tinh toan t6n thwong thu thap dugc trinh bay nhu Béang 1.

S liéu cho md hinh MIKE 11 bao gdm cac ban d6 dia hinh khu vuc PBSCL dugc thu
thap theo h¢ toa d¢ dia Iy hodc UTM.

Céac dit liéu dau vao bién muc nuée luu luong theo gio, dugce thu thap tir cac tram do
dac thuy van trén khu vyc PBSCL nhu An Thuan, Bén Lirc, Bén Trai, Bién Hoa, Binh Dai,
Ca Mau, Can Tho, Cao Lanh, Chau Dbc, Chg Lach, Pai Ngai, Ganh Hao, Long Xuyén,
Moc Hoa, My Tho, My Thuin, Nam Can, Rach Gié, Song Péc, Tan Chau, Tra Vinh. Sb
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liéu nam 2020 duoc thu thap tir dai Khi tugng Thiy van khu vuc Nam B6 dung lam bién,
va thang 04/2009, 03/2014 dé kiém tra md hinh.

Dt li¢u thuy van luu lugng nam 2020 tai Tan Chau va Chau béc duoc st dung lam
bién thuong. Bién ha gém cc bién muc nudce bién st dung s6 liéu thuc do cua céac tram
thiy van tai cac tram An Thuan, Bén Trai, Binh Pai, Ganh Hao, Nam Can, Rach Gia, Soéng

Doc, Tran bé, Vam Kénh, Viing Tau, Xéo RO.

S6 liéu min thuc do theo gid tai tram thuy vin Ganh Hao va Phudc Long trong 3 ngdy

19, 20, 21 thang 3 ndm 2014 duoc sir dung dé kiém tra mé hinh.

Béang 1. Bang dir liéu.

Nhoém chi tiéu Chi tiéu Ky hiéu Ngudn thu thap
Dién tich (Km?) S.ds.1 Nién gidm thong ké 2020
Déan s6 noéng thoén trung S.ds.2
binh phén theo dia phuong Nién giam thdng ké 2020
(Nghin nguoi)
Luc lugng lao dong tir 15 S.ds.3
Dén 56 (Sas) tudi tré 1én Phén ﬂ}ep dia Nién giam thdng ké 2020
phuong (Nghin nguoi) i
Ty 1¢ lao dong tir 15 tudi S.ds4 A £ A
trz Ién da qua géo ta0 (%) Nién giam thong ké 2020
Ty 1& hd nghéo phan theo S.ds.5
dia phuong (%) Nién giam théng ké 2020
g Dét nong nghiép (Ha) S.dk-1 Nién giam théng ké 2020
biéu kién j
E‘gi;“en Dit 1am nghiép (ha) S.dk-2 Nién giam thong ké 2020
glf: dtll:l;)}lllxl;:; &inmz)phan Sktl Nién giam théng ké 2020
Ei‘;gdigithll‘r‘gncga (‘g:)‘ phan Skt2 Nién giam théng k& 2020
San lugng lta ca ndm phan S.kt.3
theo dia phuong Nién giam théng ké 2020
Diéu kién (Triéu/tan)
Kinh té Sén lugng thiy san phan S.kt4
(Ski) theo dia phuong (Nghin Nién giam théng ké 2020
tén)
San luong thuy san khai S.kt5
théac phén theo dia phuong Nién giam théng ké 2020
(Nghin tin)
Séan lugng thiy san nudi S.kt.6
trdng phan theo dia Nién giam théng ké 2020
phuong (Nghin tin)
Thu nhdp binh quin déu A.cd.l
nguoi mot thang nam 2020
Cong ddng dan theo gid hién hanh phan Nién giam théng ké 2020
cu theo nguon thu va theo dia
(Acd) phuong (Nghin ddng)
A.cd.2
S6 dan bj anh huong boi Béo céo kinh t& x4 hoi cac tinh nim
xam nhap man (%) 2020
A.cqg.l K¢ thira tir du 4n: “Lap quy trinh van
£ . hanh céng PBSCL” do Vién Khoa
S6 tram quan trac man h | LA S
. A oc Thuy lgi mién nam chu tri nam
Chlnh quyén 2020
((i;Aacshu(mg A.cq.2 K& thira tir dy 4n: “Léap quy trinh van

Chng

hanh céng PBSCL” do Vién Khoa
hoc Thuy lgi mién nam chu tri nam
2017

Ngoai ra, m6 hinh con st dung céc dir li¢u mat cat song thu thap trén toan khu vuc
nghién ctru va cac dir liéu vé cong trinh thuy van nhu hé thong diéu tiét, cac clra cong, cac

dap tran...



Tap chi Khi twong Thiiy vin 2023, 755(1), 67-82; doi:10.36335/VNIHM.2023(755(1)).67-82 71

2.3. Phwong phap nghién curu

D¢ danh gia TDBTT do XNM déi v6i nong nghiép & céc tinh PBSCL, nghién ciru da
ap dung phuong phap tinh trong s6 d¢ 01 wu hoa tinh toan da bién va cac dac diém dinh
tinh. Qua trinh tinh TDBTT do XNM d6i v6i néng nghiép ¢ cac tinh DPBSCL duoc thuc
hién nhu khung sau (Hinh 2).

Bao cao, cac nghién
ctru khoa hoc

Y

Thu thip dir liéu < S6 lidu thong ké

Ty
p - Phuong phap
Tong hop dirligwe——7 10 Eliay
-/

Phuong phap AHP >

MIKE 11

Tinh todn chi 56 Phuong phap
dé bi tén thwong tinh toan ton thuong
Y
Phuong phép Xay dyng bin db chi s6
ban d6 va GIS dé bj ton thuong

t Danh gia ton thwong do

o

x4m nhip min dén ndng nghiép &
Dong bang Song Ciru Long

Hinh 2. Khung dinh huéng nghién ctru.

2.3.1. Phuong phap chi s6

TDBTT do XNM (V) duogc tinh toan theo cong thire (1):
E+S+(100-AC)
V= oy
3
Trong d6 cong thire tinh thanh phéan E, S va AC dugc trinh bay nhu Bang 2 va két qua
tinh toan s€ dugc phan cap thanh 04 mirc d6 khac nhau:
0-25 25-50 50-75 75-100

>

Thép Trung binh thap Trung binh cao Cao
Bang 2. Cong thic tinh toan cac chi s6 thanh phan cua chi sé TDBTT do XNM [36-38].

Thanh phin E Thanh phéin § Thanh phin AC
n n n
13=Z}3i><wEi S=ZSi><WSi AC=ZACixWACi
i=1 i=1 i=1
- E: CS kha ning phoi nhiém - S: CS mtc DN cam véi - AC: CS nang lyc thich ung
v6i XNM XNM v6i XNM
- E;biénsbtheidichuinhéa - S; biénsdthirididchudnhoa -  AC; bién s ther i da chuin

- Wg trongsbuutiénciacdc - Wg, trong sO uu tién cua cic hoa
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Thanh phin E Thanh phén S Thanh phan AC
bién phu thir i bién phu thur i - Wy, trong sO wu tién cua cac
- nsO lugng chi thi thanh phan - n s0 lugng chi thi thanh phan bién phu thir i

- nsd lugng chi thi thanh phan

2.3.2. Chuan hoéa cac gia tri

C6 hai loai ham thuong duogc sir dung dé chuan hoa gia tri [39]: Néu cac chi sb twong
quan thuan véi RR, chuan héa duogc thuc hién véi cong thirc (2). Nguogc lai, néu cd6 moi
quan hé nghich, thi qua trinh chuan hoa dugc thuc hién bang cach sur dung cong thirc (3):

Gia tri i — gia tri thap nhit
= =0 = X 100 )
Gia tri cao nhat — Gia tri thap nhat
Gia tri cao nhat — Gia trii

Ox

Chis

x 100 3)

O
Il

Chis — ~ 0~ ~
Gia tri cao nhat — Gia tri thap nhat

2.3.3. Phuong phap so sanh thir bic AHP

Tiép theo, nhém nghién ctru da ap dung phuong phap phan tich thir bac (AHP) [40] dé
tim céc trong s6 cho cac tiéu chi véi bén budc sau:

Budc 1. Phan rd van dé ra thanh cic phan nho hon, sau d6, xdy dung hé théng phan cap
AHP

Budc 2. Thiét 1ap ma trdn dé so sanh cac chi tiéu

Budc 3. Tinh trong sb cho céc chi tiéu

Budc 4. Kiém tra tinh thong nhat va tong hop két qua

Két qua khao sat s& dugc tong hop bang phuong phap trung binh nhan.

2.3.4. Phuong phap GIS thanh lap ban d6

~ Nghién ciru da str dung GIS dé xdy dung ban dd danh gia TDBTT do XNM (V), mau
sac quy dinh murc d ton thuong dua theo [41] dugc thong nhat nhu trong Bang 3.

Bang 3. Thang mirc d6 dé bi ton thuong.

STT TBDTT Mikc d9 ton thwong Bang mau
1 0<V<02 Tén thuong khong dang ké
2 20<V <40 Tén thuong vira phai _
3 40 <V <60 Tén thuong tuong ddi
4 60 <V <80 Tén thwong 16n
5 80 <V <100 Tén thuong rét [n T

2.3.5. M0 hinh Mike 11

Trong nghién ciru nay, sy lan truyén min dugc mé phong bang mo hinh Mike 11. Mike
11 12 md hinh thuy dong luc hoc 1 chiéu, dwa x4y dung trén phwong trinh mot chiéu Saint —
Venant. Pay 1a mot hé thong mo hinh phd bién c6 thé duoc s dung dé quan 1y tai nguyén
nudce. M6 hinh nay dugce do Vién Thuy luc Dan Mach (DHI) (http://www.mikebydhi.com)
phat trién, dugc thiét ké dé mo phong dong chay trong séng va kénh hg, bao gdm mét s6
mo-dun sau: mua-dong chay (RR), thuy dong luc hoc (HD), tai - khuéch tan (AD), v.v.
[42].

2.3.6. Thiét 1ap mo hinh

Mang song trong khu vyc nghién ciru duge thé hién béng mot hé théng bao gém
12,681 diém tinh toan lién quan dén luu lwgng va myc nude, 1,116 nhanh séng 16n va nho,
4 dap tran, 54 ctra cong, va 155 cong trinh di€u tiét thuy 1gi dugc ke thura tr de tai [43].
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Hinh 3. Mang thuy luc séng.

Diéu kién bién:

Dbi voi mé hinh thity lyc: (1) Bién thuong lwu: luu lugng gio ndm 2009, 2014 va 2020
tai Tan Chau va Chau Pdc; (2) Bién ha luu: myc nudc bién theo gid tai cac tram thuy van
An Thuén, Bén Trai, Binh Pai, Ganh Hao, Nam Cin, Rach Gia, Séng Pdc, Tran Dé, Vam
Kénh, Viing Tau va Xéo Ro.

D6i véi mod hinh XNM: Bién thugng thiét 1ap 1a 0,1 PSU, va bién ha trong khoang 28 -
33 PSU.

Diéu kién ban dau: Muc nudc tinh voi bude thoi gian 30s.

2.3.7. Cac kich ban tinh toan

Trong nghién ctru nay, hai kich ban dugc tinh toan gdm: (1) Kich ban nam 2020: Kich
ban hién trang; (2) Kich ban nam 2050: Myc NBD 0,28 m, cac dir liéu vé DN va KNTU
gitr nguyén nhu nam 2020.

3. Két qua va thao luin
3.1. Hiéu chinh va kiém dinh mé hinh

3.1.2. Hiéu chinh va kiém dinh mo hinh

~ Hiéu chinh m6 hinh thuy lyc: Qua trinh hi€u chinh vao thang 04/2009 va qua trinh
kiém dinh duoc thuc hi@n vao thang 03/2014. K&t qua cua qua trinh hi¢u chinh myuc nuédc
tai hai tram thuy van dién hinh (M§ Thuan va My Hoa) da dugc trinh bay trong Hinh 4 va
Hinh 5.
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Hinh 5. Hiéu chinh myc nudce tinh toan va thuc do tai My Ho4, thang 4/2009.

Két qua tinh toan cho hé s6 NASH va hé sé twong quan muc nuée (R?) tai tram My
Thuan (NASH = 0,82; R2 = 0,88) va My Hoa (NASH = 0,84; R? = 0,92) cho thdy rang két
qua ctia mo hinh kha tbt khi myc nuée bién d6i tir murc thap 1én cao va nguoc lai. Tuy
nhién, d¢ chinh x4c giam xudng & cac diém dinh va chan ciia séng nudc.

Trong qué trinh thiét 1ap va hiéu chinh mé hinh thuy luc, da thyc hién t6i wu hoa bod
thong s thay lyc nhu sau:

+ Hé s6 nham Manning da duoc diéu chinh dé phi hop v6i khu vuce nghién ciru va nam
trong khoang tir 30 dén 45 m**/s.

+ Piéu kién ban dau cia muc nude: Muc nude ban dau da duoc dat & muc 0,5 mét.

+ Piéu kién luu luong ban dau: Luu lugng ban dau d3 duoc thiét 1ap & muc 10 m?/s.

Kiém dinh mé hinh thuy lyc: Két qua kiém dinh muc nuéc da dugc thuc hién vao
thang 3/2014 tai cic tram dién hinh, bao gdm My Thuan, Pai Ngai va Can Tho (Hinh 6 -
Hinh 8).

KIEM PINH MUC NUGC TRAM MY THUAN

15
15 y =0.8x + 0.0747

Tinh toan R2 =0.9437

——— Thuc do

=
o

Muc nude (m)
o
(4]

o
o

o
o

-1.0

Hinh 6. Két qua kiém dinh myuc nudc va twong quan tram My Thuan T3/2014.

Két quad hi¢u chinh thuy lyc tai cac tram do da dat duoc két qua rat tot. Tai tram My
Thuén, hé s6 twong quan R? dat 0,94 va hé sd NASH 1a 0,91. Tuong tu, tai tram Pai Ngai
thu duoc hé s6 twong quan R?= 0,95, hé s6 NASH = 0,91. Cudi cing, tai tram Can Tho, két
qué cho thiy hé s6 twong quan R?= 0,96, hé s6 NASH 13 0,92.
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Hinh 7. Két qua kiém dinh myuc nude va twong quan tram Dai Ngai T3/2014.

KIEM PINH MUC NUGC TRAM CAN THO 15

=
o

Iy
=}

Muec nuée (m)
o
o

°
o

1.0 1.5

y =0.9701x + 0.0089
R2 =0.9645

o
»n

Thuc do Tinh toan

-1.0

Hinh 8. Két qua kiém dinh myuc nudc va twong quan tram Can Tho T3/2014.

Két qua kiém dinh mé hinh thuy luc tai cic tram My Thuan, Pai Ngii va Can Tho déu
cho thiy két qua rat tot. Hé s6 twong quan R? déu vuot trén 0,9, diéu nay cho thiy ring mo
hinh thay luc dugc 4p dung phu hop véi dit lidu thuc té. Do do, bo théng s6 mo hinh da
dugc lya chon s& duoc sir dung dé tinh toan thuy lyc cho cac kich ban khéac nhau. Hiéu
chinh mé hinh lan truyén min: Két qua ctia mé hinh XNM di dugc so sanh véi dir lidu man
thyc té tai tram thily van Ganh Hao va Phudc Long trong 3 ngay (19, 20, 21 thang 3 nim
2014) v6i hé s6 khuéceh tan da diéu chinh 1a 50. Két qua hiéu chinh ctia mé hinh XNM cho
thdy su tuong quan twong dbi tot v4i tinh hinh thuc té tai tinh Bac Liéu. Trong mua kho tai
tram Ganh Hao, gia tri XNM dao dong trong khoang tir 21 dén 25 PSU. Dleu nay cho thay
md hinh c6 mot muc do twong quan manh véi dir liéu quan sat thuc té, voi hé s6 tuong
quan dat 0,99.

KIEM DPINH MAN TRAM GANH HAO

25
. , y =1.007x - 0.0113
Thuc do Tinh toan R2 = 0.9991
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Hinh 9. Két qua kiém dinh man va twong quan tai tram Ganh Hao.
KIEM PINH MAN TRAM PHUOC LONG
245 y =1.0183x - 0.211
Thue do Tinh toan Rz=0.9172
S 24.0
w2
&
5
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Hinh 10. Két qua kiém dinh m3n va tuong quan tai tram Phuéc Long.
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) Két‘ qua tinh toan XNM da dugc kiém tra va cho thdy phu hop véi tinh hinh XNM thuc
té tai Pong bang song Cuu Long (DBSCL). Tai ctra song Ganh Hao ¢ tinh Bac Liéu, gia tri
XNM tinh toan trong thang 3 dao dong tir 21 dén 26 PSU. Tai ngé tw Phude Long & tinh
Bac Liéu ,trén Kénh Quan Lo - Phung Hiép (kénh ndi dong), 40 man dao dong tur 20 dén 25
PSU. Cuoi cung, tai ngd tu Ninh Qudi ¢ tinh Bac Liéu trén kér}h Quan L§ - Phung Hiép,
trong thang 3 nam 2014, gia tri XNM tinh todn dao dong tir 10 dén 16 PSU.

3.2. Liea chon cdc tham s6
3.2.1. Thanh phan E

Béng cach tham van cac chuyén gia, thanh phan E duoc x4c dinh dya trén ba nhom yéu
to chinh: 4o man PSU, bién d6i d6 man, va thoi gian nhiém man (Bang 4).

Bing 4. Thanh phan E.

Nhém Chi tiéu Chi thi Ki hi¢u Twong quan

Do man PSU (g/1) E1l Ham quan h¢ thuan

Thanh phan E Pomian  Dao dong min (%) E2 Ham quan hé thuén
Thoi gian man/ ngay (gio) E3 Ham quan h¢ thuan

3.2.2. Thanh phan S

Cac s6 liéu vé thanh phan S duoc chia thanh ba nhém chinh: dan sb, xa hoi va diéu
kién ty nhién. Ba chi tiéu v6i 13 chi thi co ban nay danh gia cac yéu t6 quan trong lién quan
dén nong nghiép, dic biét 1a nhimg yéu t6 anh huong dén XNM. Bang 5 hién thi cac chi sb
nhay cam vé1 XNM trong vung DPBSCL.

Bing 5. Bo chi s6 nhay cam (S).
Nhém Chi tiéu Ki hi¢u Twong quan

S.xh.1 Ham quan h¢ thuan

S.xh.2 Ham quan h¢ thuan

Sds S.xh.3 Ham quan h¢ thuén

S.xh.4 Ham quan hé thuan

S.xh.5 Ham quan h¢ thuén

S.dk.1 Ham quan h¢ thuan

Thanh phan S S.dk.2 Ham quan h¢ thuan
S.kt.1 Ham quan hé thuan
S.kt.2 Ham quan h¢ thuén
S.kt.3 Ham quan h¢ thuén
S.kt.4 Ham quan h¢ thuén
S.kt.5 Ham quan hé thuan
S.kt.6 Ham quan hé thuan

Skt

3.2.3. Thanh phan AC

Céc s6 liéu vé thanh phan AC ciia cong dong dan cu do luong kha nang cua nguoi dan
trong viéc thich tmg sau khi gap anh huong tir XNM. Cac yéu | t6 lién quan dén chi thi nay
duoc thé hién trong cac tiéu chi nhu: Cdng, sd tram quan tric, thu nhap binh quin dau
ngudi mot thang nam 2020 va sé dan anh hudng boi XNM (Bang 6).

Bang 6. B) chi thi danh gia kha nang thich tng (AC).

Nhom Chi tiéu Ki hiéu Twong quan
ACqq AC.cq.l Ham quan h¢ thuan
Thanh AC.cq.2 Ham quan hé thuin
phan AC AC.cd.1 Ham quan h¢ thuan
ACq

AC.cd.2 Ham quan hé thuan
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3.3. Tinh todn cdc trong sé

Trong s6 cho tirng thanh phan duoc x4c dinh dira trén danh gia cua cac chuyén gia dwa
trén danh gia mirc d quan trong ctia moi cap chi tiéu (hodc bién) trong viéc xac dinh trong
sO cua chung. Diém s tir cac danh gia nay duoc tong hop thanh mdt ma tran, va sau d6 ma
tran nay dugc chuan hoa bang AHP. Céc trong so sau khi chuan héa dugc trinh bay trong
Bang 7.

Bang 7. Bang trong s6 clia cac yéu td thanh phan.

Trong Trong so

Thanh phan S(")_ Achi -I;)r;%r:lh thé{lh Bién ;;rgilléi
tiéu phan
E: 0,441
Thanh phanE 0,1 E 1 E, 0,289
Es 0,269
S.xh.1 0,264
S.xh.2 0,247
S.xh.3 0,141
S.xh.4 0,126
S.xh.5 0,221
S.kt.1 0,25
Thanh phin S 0,1 S 1 S.kt.2 0,14
S.kt.3 0,09
S.kt.4 0,16
S.kt.5 0,09
S.kt.6 0,07
S.kt.7 0,12
S.kt.8 0,09
AC.cq.l 0,64
Thanh phén AC.cq2 0,36
ACp 01 AC 1 AC.cdl 0,71
AC.cd.2 0,29

3.4. Tinh toan TDBTT

3.4.1. Két qua tinh toan cac chi s6 thanh phan

Céc gia tri cta bién duoc tinh toan dya trén dit liéu thu thap, sau d6 ching dugc xur 1y,
tinh toan va chuan héa trude khi tinh toan trong sd. Sau qua trinh chuan héa dit cua ba
nhém thanh phan, nghién ciru da ap dung cong thic tinh TDBTT dya trén tidu chi riéng cho
ting tinh. Két qua tinh toan dugc thé hién trong Bang 8:

Bang 8. Két qua tinh toan céc chi s6 thanh phan va TDBTT nam 2020 va 2050.

Nim 2020 Niim 2050

STT  Tinh/TP E S AC v E S AC v
1 LongAn 53,43 51,99 38,89 5551 5578 51,99 3889 56,29
2 TiénGiang 90,68 42,80 61,69 5726 9601 4280 61,69 59,04
3 BénTre 82,53 35,40 50,72 5577 8745 3540 50,72 57,38
4 TraVinh 93,17 34,31 43,40 5574 9559 3431 4340 62,16
5  VinhLong 4141 28,71 41,26 61,36 4155 2871 41,26 43,0
6 Ddng Thap 34,37 54,23 43,18 4295 3467 5423 4318 4857
7 AnGiang 0,65 55,58 8,31 49,31 0,65 55,58 8,31 49,31
8  KiénGiang 43,62 75,44 42,33 59,30 44,78 7544 4233 5891
9  CinTho 0,27 20,76 70,66 16,72 0,06 2076 70,66 16,79
10 Hau Giang 24,87 23,59 44,79 3464 2513 2359 4479 3455
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Niim 2020 Niim 2050
STT  Tinh/TP E S AC v E S AC v
11 Soc Trang 83,59 40,55 44,92 58,75 8562 4055 44,92 58,07
12 BacLiéu 83,75 31,97 32,55 61,88 8563 31,97 3255 61,09
13 CaMau 99,43 50,75 24,28 7530 9943 5075 2428 7530

3.4.2. Két qua tinh toan TDBTT

Dua trén céc chi sd twong tmg cho cac thanh phan E, S, AC, nghién ctru tién hanh xac
dinh trong so cho céc chi so thanh phan, sau do, ap dung cac cong thirc dé tinh toan chi s6
TBDTT do XNM trong linh vuc nong nghiép. K&t qua cua chi s6 V dugc trinh bay trong
c6t cudi cung cua Bang 8 va thé hién nhu Hinh 11 - Hinh 12,
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Duya vao két qua da tinh toan c6 thé thay:

Trong nam 2020, tinh Ca Mau thanh phan E dugc tinh toan 13 cao nhat, 99,43. Két qua
tinh toan chi sb V d6i voi nong nghiép ciing 13 cao nhat trong DBSCL (75,30). Trong khi
d6, vé thanh phan AC, An Giang 1a tinh duoc tinh toan thap nhét (8,31) va cao nhat 1a Can
Tho 70,66. Diéu nay cho thay ning lyc thich ciia chinh quyén dia phwong va cong ddng dbi
v6i XNM tai Can Tho 13 cao nhét trong DPBSCL. So véi nghién ctru [44] dénh gia vé ning
lyc thich tmg & cac tinh PBSCL, két qua ciing cho thdy su twong dong khi ghi nhan ning
luc thich tmg ctiia Can Tho 1a cao nhit véi sy dau tir 16n cua chinh quyén trude anh hudng
cua BDKH.

V& thanh phan S, tinh Kién Giang c6 chi s6 S cao nhét (69,49), trong khi tinh Bén Tre
c6 chi sd S 1a thip nhét (15,85).

Trong kich ban nim 2050, d6 min ting nhe ¢ mot s6 tinh. O Tra Vinh, Séc Tring va
Ca Mau, d0 man tinh toan 16n nhit cho théy man 1én 30 PSU. Ba tinh ndy c6 d6 mén cao
nhit trong khu vue, d6 1a 1y do ton thwong & Tra Vinh nam 2020 chi 55,74 nhung téi nim
2050 lai tang 1én 62,16. Xét vé anh hudng cia XMN dén ning suat ltia gao, nghién ctru [45]
da tinh toan dua trén cac bién lién quan dén nang suét laa gao, Tra Vinh dugc udc tinh la
tinh c6 mirc do tén thuong cao nhét véi nhimg thay doi cua diéu kién khi hau va cac hién
tugng cuc doan.

Trong khi d6, su xép hang cta cac tinh co sy thay doi do sy ting d6 man khic nhau
nén thanh phan E ciing thay d6i. Chi sé V ¢ Vinh Long va Kién Giang ghi nhan du hiéu
giam, con tuong tng 43 va 58,92, so vdi nam 2020 1a 61,36 va 59,3. Céc tinh Bac Liéu va
Hau Giang ciing ghi nhan chi s V giam nhung khong dang ké.

4. Két luin

Két qua tinh toan cuia nghién ctru xdy dung bd chi s6 TDBTT do XNM dén nong
nghiép PBSCL cho thay chi s6 V phan b6 & cac mirc thap, trung binh va cao.

V& thanh phén E: Cac tinh Ca Mau, Bac Liéu, So6c Trang, Tién Giang, Bén Tre va Tra
Vinh dugc tinh toan 1a cao nhat. Long An nim & murc trung binh cao, trong khi Kién Giang,
Vinh Long, Dong Thap, An Giang va Hau Giang nam & mirc trung binh thap, va Can Tho,
Héu Giang ¢ muc thap nhat.

Vé thanh phan S: Kién Giang, Tién Giang, va Vinh Long 1a cac tinh ¢6 muc d¢ nhay
cam & muc trung binh thip, trong khi Long An, Pong Thap, An Giang, Ca Mau & miic
trung binh cao. Can Tho va Hau Giang ¢6 mirc nhay cam thap nhét.

Vé thanh phan AC: Can Tho, Tién Giang va Bén Tre 1a ba tinh c6 kha nang thich ting
cao nhat. Tuy nhién, tinh An Giang c6 kha ning thich (mg thip nhét, va cac tinh con lai ¢
mirc trung binh thap.

Xét vé chi s6 V trong nam 2020 va trong kich ban nam 2050, két qua cho thay rang chi
s0 V ¢c6 su thay doi giita cac tinh. Sy xép hang cua cac tinh c6 sy thay doi do sy ting do
man khac nhau nén thanh phan E ciing thay d6i. Tinh Tra Vinh c6 chi s6 V ting dén 62,16
nam 2050, trong khi ndm 2020 chi ghi nhan duogc 55,74. Chi s6 V & Vinh Long va Kién
Giang ghi nhan diu hi¢u giam, con twong tng 43 va 58,92, so véi nam 2020 1a 61,36 va
59,3.

Nghién ctru ndy chi méi danh gia TDBTT dudi sy thay ddi cua thanh phan E, cac chi
s6 khac van gitra nguyén nhu nam 2020, day 1a 1a han ché ctia nghién ciru nay.
bong gop cua tac gia: Xay dung y tuong nghién cau: T.T.K, P.T.M.D., LT.K.T.; Lua
chon phuong phap nghién ctru: T.T.K.,, PT.M.D., LTK.T.; Xur ly sO liéu: H.P.P.Q.; Tlnh
toan chi s6 dé bi ton thuong: T.T. K H.P.P. Q Phan tlch két qua: T.T.K., P.T.M.D.,
H.P.P.Q.; Chinh stra bai bao: P.T.M.D., T.T.K.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Determining the Vulnerability of Agriculture to Salinity
Intrusion in the Mekong Delta Provinces

Tran Thi Kim?, Phung Thi My Diem?, Ngo Nam Thinh!, Hoang Phan Phuong Quynh?,
Le Thi Kim Thoa'*

1 Ho Chi Minh University of Natural Resources and Environment;
ttkim@hcmunre.edu.vn; diemptm@hcmunre.edu.vn; nnthinh@hcmunre.edu.vn;
thoa.ltk@hcmunre.edu.vn

Abstract: The Mekong Delta is the primary agricultural production area in Vietnam,
characterized by its coastal river-mouth region with complex hydrological regimes,
influenced simultaneously by the upstream flow of the Mekong River and the East and
West sea tides. This study focuses on assessing the vulnerability of saline intrusion to
agriculture in the Mekong Delta in the context of climate change using the Analytic
Hierarchy Process (AHP) and modeling. The components of adaptability, exposure, and
sensitivity of the agricultural sector are calculated, allowing the determination of the level
for each province in the Mekong Delta in 2020 and projected until 2050. The research
results show that the vulnerability indexs vary among the provinces in the Mekong Delta
but do not increase significantly in the 2050 scenario. Ca Mau province continues to have
the highest index due to saline intrusion. The research findings provide a scientific basis
for local agricultural planning and socio-economic development.

Keywords: The Mekong Delta; Saltwater Intrusion; Vulnerability; Adaptability;
Exposure; Sensitivity.
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Tém tit: Bai bao nay danh gia kha nang dap tmg nhu cau nudc trong bdi canh bién doi khi
héu cua luu vue song Ba trong diéu kién cong trinh hién trang va quy hoach theo Quyét dinh
s6 5205/QD-BNN-TCTL cta B NN&PTNT ban hanh ngay 27/12/2018. Bai béo sir dung
mo hinh Mike Nam dé mo phong dong chay dén va mo hinh Mike Hydro dé tinh to4n can
bang nudce tai cac nat nhu cau nude. Két qua cho thay, & thoi ky co so, ty 1¢ dién tich cay
tréng bi thiéu nuéc ¢ diéu kién cong trinh quy hoach khong qua khac biét so voi diéu kién
cOng trinh hién trang (14.111 ha, chiém 22,8% tong dién tich dugc dam bao tudi ¢ didu kién
hién trang va 51.033 ha, chiém 24,3% & diéu kién quy hoach). Trong tuong lai c6 bién doi
khi hau, ty 1€ dién tich bi thiéu nudc trong diéu kién cong trinh quy hoach tang 1én, 14% &
ca giita thé ky va cudi thé ky ddi véi ca kich ban RCP4.5 va RCP8.5, so v6i 7,0% va 8,2%
& giita thé ky va 5,3% va 9,6% & cudi thé ky trong diéu kién cong trinh hién trang. Cac khu
vuc bi thiéu nuwéc dang ké bao gdm: Thuong ngudn séng Ba, KrongPa va ha lvu dap Pong
Cam. Déi véi cép nude cho sinh hoat va cac nganh st dung khéc, nut cép nudc tai luu vuc
song Hinh bi thiéu nudc trong diéu kién cong trinh quy hoach, v&i murc thiéu 6-9%.

T khoa: Mike Nam; Mike Hydro; Can béng nudc; Bién doi khi hau; Luu vuc song Ba.

1. Giéi thi¢u

Bién d6i khi hau (BDKH) 1a mot trong nhiing thach thie 1on d6i v6i nhan loai trong thé
ky 21. Trong nhimng thap nién gan day, c6 nhiéu bang ching vé sy thay d6i ctia h¢ thong khi
hau trai dat. Trong thoi ky 1901-2012, nhiét do trung binh toan cau ting khoang 0,89°C,
lwong mua trung binh c6 xu thé ting & ving luc dia ¢6 vi d trung binh va cao nhung lai ¢6
xu huéng giam & khu vuc nhiét déi, muc nudc bién trung binh toan cau ting khoang 19 cm
v6i toe do tang trung binh 14 1,7 mm/nam [1]. Sy thay doi trong hé théng khi hau da dan dén
su thay d6i dong chay trén cac luu vuc song (LVS) 6 mirc 6 khac nhau, va tu do dan dén su
thay d6i trong kha nang dap ing nhu cau nudc d6i v6i cac nganh sir dung nudc trén pham vi
toan the gidi. Pa c6 nhiéu nghién ctru dénh gia tic dong cia BPKH dén kha ning dap tng
nhu cau nudc & cac LVS trén pham vi toan thé gidi. ‘Nghién ctru [2] dé s dung md hinh
SWAT d¢é phan tich tac dong ctia bién dbi khi hau dén tai nguyén nudc cua luu vuc song
Guajoyo ¢ El Salvador tir viéc so sanh két qua mo phong khi hau tai dia phwong cta hai kich
ban bién d6i khi hau (RCP 4.5 va RCP 8.5) va nim md hinh hoan luu chung (GCM). Nghién
ctru [3] cling sir dung mo hinh SWAT dé danh gia tac dong cua bién d6i khi hau dén can bang
nuée luu vue sdong Kabompo ¢ Zambezi v6i dau vao 1a két qua GCM da diéu chinh sai 1éch
va giam quy mo. Nghién ctru [4] dénh gia tac dong cua bién doi khi hau dén cac thanh phan
can bang nudc va han han ¢ luu vuc song Guajoyo (El Salvador) tir cac dit liéu khi trong da
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duoc chi tiét hoa bang cong cu tao thoi tiét ngdu nhién (WG) véi dau vao 1a cac két qua mo
hinh bién ddi khi hau nhét dinh va sau d6 mé phong dong chay bang mé hinh thuy vin don
Vi.

Viét Nam dugc danh gia la mot trong nhing qudc gia chju anh huong nang né boi BDKH
[5]. Cac nghién ciru trude day cho thiy, dudi tac dong cia BPKH, trén rat nhidu cac luu vuc
song (LVS) ¢ Viét Nam, dong chay mua 1 c6 xu hudng gia tang trong khi dong chay dong
chay mua kiét co xu thé giam, cac cuc tri 1l va han gia ting ca vé cudng do va tan sudt [6—
7], gy ra cac thién tai lién quan dén tai nguyén nudc (TNN), trong do tinh trang thiéu nuéc
dé cung cip cho cac nganh sir dung nudc c6 thé gy anh huong 16n dén doi séng con ngudi
va cac hoat dong phat trién kinh t& xa hoi (KT-XH)... Do d6 viéc nghién ctru danh gia tac
dong cuia BDKH dén kha ning dap Gng nhu cau nude trén cac LVS ¢ Viét Nam 13 rat can
thiét, dua trén nhitng két qua nay co thé dwa ra nhirng ké sach nhdm nang cao hiéu qua quan

ly TNN trong khu vuec.

LVS Ba la LVS 16n nhit ¢ mién ==
Trung Viét Nam véi dién tich luu vuc | N |
13.900 km? [8], trai dai tir 12°55° dén QUANGNGAI %n
14°58° vi do Bac va 108°00° dén

109°55° kinh do Dong. Phia bic giap |° \
v6i LVS Sé San va song Tra Khuc, phia
nam gidp vo1 LVS Céi (Nha Trang) va ps . I
song Srépok, phia tay giap v6i LVS Sé |2 Vo
San va song Srépok, phia dong giap voi e PN
LVS Kén, song Ky Lo va bién Déong & &" S
(Hinh 1) [6]. LVS Ba chay qua 4 tinh F o
mién Trung Viét Nam 1a Kon Tum, Gia 9
Lai, Pac Lac va Phi Yén :
Dong chinh song Ba dai 396 km, |. -
bat ngudn tir nii Ngoc R ¢ dinh cao |

13.50N

BIEN DONG

DPAK LAK

1.549m thuoc dai Truong Son. Ba R

nhanh chinh cp I 16n nhat c6 dién tich J :‘.,v\ : !
Iyu vye F > 100 km? la song Ayun dai  |* Gromics | omnmn | L
192km; song Krong H’Nang dai | |— rowcony 0t

134km va sdng Hinh dai 101km, chung | | 58007 mom) KHANH Ho Rl 50 _
dé‘u nam ¢ phia hitu ngan cua song Ba. i’ EOCELA i i imeteors W -

Hang ndm toan LVS nhéan dugc lugng
mua trung binh khoang 1.740 mm,
module dong chay nim binh quéan nhiéu ndim M, dat 22,8 1/s.km?, thuoc dang khong 16 so
v6i cac LVS khac ¢ mién Trung Viét Nam. Mua 1@ 6 khu vie Tay Truong Son (gém nhanh
song Ayun va thugng nguon song Krong H'Nang) kéo dai 5 thang tur thang VII dén thang
XI; & khu vuc Pong Truong Son (gom toan bd phan ha luu song Ba) chi kéo dai 3 thang, tr
thang X dén thang XII; ¢ ving Trung gian (bao gom phan 16n LVS Ba, doc theo thung ling
séng Ba, kéo dai dén phan thuong ngudn séng Krong Ana) kéo dai 4 thang tir thang IX dén
thang XII.

Vi dan s6 nam 2016 1a khoang 1. 109.000 dan, vi tri dia ly giap voi bién Pong, LVS Ba
cd vai tro quan trong trong sy phat trién KT-XH va an ninh quoc phong cua cé nudc. Tong
gid tri san xut trén dia ban ving nam 2016 dat 132.008 ty dong, trong do ty trong nganh
néng nghiép - lam nghiép - thuy san chiém 44,3% [9]. Trén luu vyc, dién tich dat san xuét
néng nghiép trén 681.000 ha va gan 755.000 ha dat 1am nghiép két hop véi diéu kién thd
nhudng dat dai phit hop dé phat trién céac loai cay trong c6 gia tri kinh té cao, dic biét 1a cao
su, ca phé, mia dudng va laa nude cao san [9]. C6 thé thdy, nhu cau nudce cap cho cac nganh
str dung nude & LVS Ba la rat 16n. Trong nhitng ndm gan day, do yéu cau phat trién KT-XH,

Hinh 1. Vi tri dia 1y Luu vuc song Ba.
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dan sb gia ting cong vai tinh trang di cu vao cac tinh Tdy nguyén ngdy mot gia ting, nhu cau
sir dung nudc trén LVS Ba cang gia tang dang ké. Trong khi do, TNN trén luu vuc chira dung
nhiéu yéu t6 khong bén virng, nhu luong mua phan bd ) khong déu theo khong gian va thoi
gian; sy chénh léch giita nhu cu nudc va luong nudce sin co; su tranh chap ngudn nude cua
cac nganh st dung nudc khac nhau... Bac biét, hé thong thuy loi trén luu vuc chua hoan
thién; cac cong trinh dau mdi sin c6 chua duge tn dung hét cong suét, nhiéu khu vuc trén
luu vuc chua duoc cép nudce chu dong. Thém vao do, cac cong trinh hi¢n co6 bi xuéng cép,
hu hong nghiém trong, khong déap g duge nhiém vu thiét ké... [9].

Ngay 27/12/2018, B6 Nong nghiép va Phat trién nong thén (NN&PTNT) ban hanh Quyét
dinh s6 5205/QD-BNN-TCTL vé viéc Phé duyét diéu chinh quy hoach thuy lgi LVS Ba va
ving phu cén giai doan dén nim 2030, tim nhin dén nam 2050. Theo do, nhiéu céng trinh
thuy loi méi s€ dugc xay dung, dién tich dam bao tudi va kha nang cap nudc cho cic nganh
cap nudc khac gia tang dang ké.

Trude ddy, da co nhiéu nghién ctru vé danh gia tac dong cua BDKH dén TNN ciing nhu
kha ning cip nude & LVS Ba. Nghién ciru [10] dd danh gia tac dong cia BDKH dén TNN
dua trén cac kich ban bién doi khi hau (KBBDKH) cta Bo Tai nguyén va Mdi trudong
(BTNMT) [11] va dua ra céc giai phap thich tmg chi tiét cho LVS Ba. Phién ban cép nhat
danh gia sy thay doi dong chay & LVS Ba trong boi canh BDKH duya trén KBBDKH dugc
BTNMT cong bd nam 2012 [12] 1a nghién ctru [13, 14]. Bén canh dé, nghién ctru [15] da
phan tich va danh gia hién trang han han va sa mac hoa ¢ Tay Nguyén dong thoi du tinh tinh
trang ndy trong bdi canh BDKH trong thé ky 21, tir d6 dé xuét cac giai phap giam thiéu va
ung pho v6i han han va sa mac héa & Tay Nguyén. Dya trén kich ban BDKH dugc BTNMT
cong bd nam 2016 [5], mot loat cac nghién ctru vé danh gid tac dong cua BPKH dén cac
nganh/linh vyc da dugc thuc hién trén pham vi LVS Ba. Mot ) nghién ciu dién hinh nhu:
nghién ctru md phong ngap lut ving ha du song Ba khi xét dén BPKH va dé xuét cac dinh
huong ing phé voi BDKH cho thanh phé Tuy Hoa [16]; hay xay dung quy trinh van hanh
ho chtra da myc tiéu trong mua kiét cho LVS Ba c6 xét dén BDKH [17]. Nghién ctru [18] da
dwa trén KBBDKH dugc BTNMT cong bb nam 2016 dé x4y dung ban d6 phan ving han han
LVS Ba theo kich ban nén va cac KBBPKH, dong thoi phan tich, danh gia dugc tic dong
cia BDKH dén han han LVS Ba. Cac nghién ctru nay di danh gia tac dong ciia BDKH dén
TNN ¢ LVS Ba theo nhiing phién ban cap nhit KBBDKH ctia BTNMT trude day.

Muc tiéu ctia bai bao nay 1a: (1) Panh gia kha nang dap tmg nhu cu nude ciia LVS Ba
trong bdi canh BPKH theo phién ban méi nhat Kich ban BDKH va NBD 2020 ciia BTNMT
[19]; va (2) Xem xét danh gid dép Gmg nhu cau nudc ciia LVS Ba trong diéu kién cong trinh
hién trang va quy hoach theo Quyét dinh s6 5205/QD-BNN-TCTL cta B6 NN&PTNT.

2. S0 liéu sir dung va phwong phap nghién ciru

2.1 Phuong phadp nghién cuu
a) M6 phong dong chay dén cac nit nhu cau nudc

Nghién ctru nay sir dung mé hinh Mike Nam dé mé phong dong chay dén cac nat nhu
cau nude. Mo hinh thay vin Mike Nam mo phong qué trinh mua - dong chay mit xay ra tai
pham vi LVS, dugc hinh thanh trén mot phﬁn ciia m6 dun lugng mua - dong chay mat (RR)
ctia hé thong 1ap mo hinh song Mike 11. Cau tric mé hinh Mike Nam duogc xay dung trén
nguyén tic cac hd chira theo chiéu thang ding va cac ho chira tuyén tinh, gdm c6 5 bé chira
theo chiéu thang dtng, bao gdm: bé chira tuyét tan, bé chira mit, bé chira tang dudi, bé chira
nude ngam tang trén, bé chira nude ngam tang dudi [20].

Trong pham vi ctia nghién ciru nay, két qua hiéu chinh kiém dinh va bo thong s6 ciia mo
hinh Mike Nam cho hé thong LVS Ba dugc ké thira tir Dé tai cap Bo “Nghién ctru xay dung
hé thdng hd tro k¥ thuét giai quyét tranh chip vé tai nguyén nudc LVS Ba” duoc thuc hién
boi Vién Khoa hoc Khi twong Thuy vin va Bién d6i khi hau [8]. Két qué hiéu chinh va kiém
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dinh mo hinh tai cac tram dugc trinh bay tai Bang 1. Két qua bo thong s6 md hinh dugc trinh
bay tai Bang 2. B6 thong sb ¢ tram An Khé duoc str dung cho cac nhanh séng thudc ving
khi hdu Trung gian, tram Po Mé& Ré cho vung Tay Truong Son va tram Song Hinh cho vung
bong Truong Son.

Bang 1. Két qua hi¢u chinh va kiém dinh mo hinh Mike Nam tai 3 tram LVS Ba [8].

Thoi gian Nash-Sutcliffe
STT Tram " 2
Hiéu chinh Kiém dinh Hiéu chinh Kiém dinh
1 An Khé 1980 - 1989 1990 -1999 0,74 0,72
2 Soéng Hinh 1980 - 1989 1990 -1995 0,68 0,77
3 Po Mo Ré 2005 2006 0,81 0,69

Bang 2. BO thong sb md hinh Mike Nam tai cac luu vyre ciia tram thily van LVS Ba [8].

Dién Théng s6

STT Tram tich
(km2) Umax Lmax CQOF CKIF CK1,2 TOF TIF TG CKBF

1 An Khé 1350 18,3 206 0,544 508,6 24 0,737 0561 0,793 1.400
2 Séng Hinh 752 11 120 0,99 600 15,6 0,3 0,3 0,01 2.800
3 PoMoRé 3108 154 206 0,383 7113 146 0554 0451 0316 1.521

b) Tinh toan nhu cau nudc cho cac nganh sir dung nude

Dbi v6i nude tudi: Bai bao sir dung phan mém Cropwat 8.0 dé tinh nhu cau nudc cho
cac loai cdy trong. Phan mém Cropwat 8.0 13 chwong trinh tinh nhu cau tudi, ché d6 tudi va
ké hoach tudi cho cac loai cay trong trong cac diéu kién khac nhau; dugc soan thao, cong bd
va yéu cau ap dung boi t6 chtrc lwong thuc cua Lién Hop Qubc FAO.

Dbi v6i nude cho sinh hoat va cac nganh sir dung khac: Tinh toan theo tiéu chuan cip
nudc cho cac nganh sir dung nude. Tiéu chuan cp nude cho sinh hoat dan sinh theo TCVN
4454:2012; Tiéu chuén cép nudc cho chan nuéi dugc lay theo TCVN 4454:2012; Tiéu chuan
cap nude cho cong nghiép lay theo TCVN 4449-1987 ctia Bd Xay Dung. Tiéu chuan ding
nudc cho thuy san: Luong nudce cai tao ruong ban dau 15.000 m?/ha, sau d6 ldy nudc vao ao
nudi va hang thang phai bo sung nude that thoat do ngdm, bdc hoi, mdi nam phai thay nudc
5 1an, mdi 1an 1/3 luong nude (5.000 m®/ha).

¢) Tinh toan cén bang nudc (CBN) tai cac nat nhu cau nude

Dé tinh toan CBN cho céc nit nhu cau nude & LVS Ba, nghién ctru di sir dung mo hinh
MIKE HYDRO. MIKE HYDRO la phién ban dugc nang cap ctia MIKE BASIN, 1a mét cng
cu can bang gitra nhu cau vé nudc va nudc ¢ san theo cach tdi wu giup cho cong tac quy
hoach LVS tong hop va quan ly TNN do Vién thuy luc Ban Mach (DHI) xay dung. Cac s6
lidu nhap dau vao liéu chii yéu cia md hinh bao gém sé liéu theo thoi gian cia dong chay
trén luu vuc caa ting cdng trinh. Cac tép so liéu bo trg gém cac dic tinh hd chaa va cac quy
tac van hanh caa tirng hd chua, liét sb liéu khi twong va sb liéu twong tng véi hé théng hoac
cap nude nhu nhu cau nude va cac thong tin vé dong hai quy...[21].

Nghién ctiru nay xem xét 2 diéu kién vé cong trinh thay lgi & LVS Ba nhu sau:

(1) Pidu kién cong trinh theo hién trang nam 2016. So d6 tinh toan CBN duoc trinh bay
& Hinh 2a, bao gdm 12 ho chira va dap Pong Cam, 10 nat thay dién, 45 nat tudi, 8 nit cap
nude cho cac nganh st dung nudce khac (sinh hoat, cong nghiép, chin nuéi, thay san). Sb liéu
dién tich tudi phu trach theo cong trinh hién trang, vdi dién tich dam bao tudi 1a 61.842 ha.
Quy mo cua cac nganh st dung nudc khac theo hién trang nam 2016 dugc thu thap tor So
Nong nghiép va Phét trién néng thon ctia cac tinh Gia Lai, Pac Lic va Pha Yén.
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(2) Diéu kién cong trinh quy hoach theo Quyét dinh s6 5205/QD-BNN-TCTL ban hanh
ngay 27/12/2018 vé viéc Phé duyét diéu chinh quy hoach thuy loi LVS Ba va vung phu can
giai doan dén nam 2030, tam nhin dén nam 2050 [9]. So dd tinh toan CBN duogc trinh bay ¢
Hinh 2b, bao gdm 12 hd chira va dap Dong Cam, 10 nut thuy dién, 52 nut tudi, 8§ nut cap
nude cho cac nganh st dung nudce khac. SO liéu vé dién tich tudi phy trach theo cong trinh
quy hoach véi tong dién tich dam bao tudi toan LVS 1 210.000 ha. Quy mé ctia cic nganh
str dung nude khac theo Quy hoach tai nguyén nudc hodc Ké hoach phat trién kinh té xa hoi
cua cac tinh trong pham vi luu vuc.

Bang 3. Nt tudi va dién tich ciy trong twong mg ma cac nit phy trach trong diéu kién cong trinh
hién trang va quy hoach.

Dicu kién cong trinh hién trang Dicu kién cong trinh quy hoach
, Dién tich , Dién tich , Dién tich , Dién tich

Nut (ha) Nat (ha) Nut (ha) Nut (ha)
IRR1 179 IRR27 2.622 IRR1 365 IRR23A-QH 7
IRR2 46 IRR28 2.872 IRR2 93 IRR24 7
IRR3 316 IRR29 2.734 IRR3 3.110 IRR25 437
IRR4 55 IRR30 876 IRR4 13.810 IRR26 11
IRRS 92 IRR31 386 IRR5 188 IRR27 7.924
IRR6 29 IRR32 450 IRR6 59 IRR27A-QH 34
IRR7 139 IRR33 556 IRR7 2.913 IRR28 6.609
IRRS 334 IRR34 555 IRRS 3.314 IRR29 5.894
IRR9 241 IRR35 1.311 IRR9 1.108 IRR30 1.781
IRR10 112 IRR36 41 IRR10 4.307 IRR31 1.206
IRR11 117 IRR37 28 IRR10A-QH 1.276 IRR32 914
IRR12 541 IRR38 1.026 IRR11 2.397 IRR33 2.392
IRR13 494 IRR39 153 IRR12 1.099 IRR33A-QH 3.766
IRR14 273 IRR40 1.822 IRR13 1.004 IRR34 1.688
IRR15 588 IRR41 17.212 IRR14 3 IRR34A-QH 4
IRR16 2.639 IRR42 235 IRR15 3.438 IRR35 2.664
IRR17 6.856 IRR43 1.280 IRR16 11.710 IRR36 84
IRR18 1.097 IRR44 4.685 IRR16A-QH 1.514 IRR37 1.206
IRR19 706 IRR45 1.305 IRR17 13.936 IRR38 10.302
IRR20 851 IRR18 2.425 IRR39 1.994
IRR21 48 IRR19 4.464 IRR40 4.265
IRR22 668 IRR20 7.128 IRR41 34.986
IRR23 869 IRR21 2.341 IRR42 477
IRR24 3.552 IRR22 1.357 IRR43 10.605
IRR25 215 IRR22A-QH 14.654 IRR44 9.522
IRR26 635 IRR23 5 IRR45 3.213

Tong: 61.842 ha Téng: 210.000 ha

2.2. 86 liéu sir dung

- S6 liéu khi twong thuy van: S6 liéu khi tugng ngay (nhiét do trung binh, gio, sb gio
néng, dd am, boc hoti) tai 7 tram khi tugng (An Khé, Ayunpa, Son Hoa, M’DPréak, Tuy Hoa,
Pleiku, Budn Ho) va s6 liéu mua ngay tai 16 tram mua (An Khé, Po Mo Ré, Chu Sé, Ayun
Pa, Krong Pa, Son Hoa, Cung Son, Son Thanh, M’Prak, Tuy Hoa, Phu Lac, KonPlong, Dak
Poa, Pleiku, Buon Ho6, Krong Buk) trén toan LVS Ba trong giai doan 1986-2005 dugc st
dung 1am dau vao cho mé hinh Mike Nam va tinh toan nhu cau tudi cho néng nghiép trén
luu vuc.

- S6 liéu vé hién trang cong trinh thuy lgi va sir dung nude: S6 lidu vé hién trang cong
trinh thuy 1o1, cong trinh cap nudc va hién trang nang luc dam bao tudi cling nhu cap nudc &
LVS Ba duogc thu thap tir Phong quy hoach thuy lgi Nam Trung Bo va Tay Nguyén thude
Vién Quy hoach Thuy lgi Viét Nam.
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- S6 liéu kinh té - xa hoi: S liéu vé tinh hinh KT-XH ctia cac tinh trong khu vuc bao
gbm dan sb va quy mé cta cac nganh kinh té sir dung nuée ¢ hién trang nam 2016 voi ngudn
tir Nién giam théng ké nam 2016 va ké hoach phat trién trong tuong lai dugc khai thac tir
Quyét dinh phé duyét quy hoach phat trién KT-XH cua 3 tinh nhim muc dich tinh toan nhu

cau nudc cho cac nganh st dung nudc ¢ hién trang va tuong lai.

KY HIEU KY HIEU IRR1
o RR1 R = IRR3
a 2 Il
RR: NGt turdi nng nghiép i IRR3 IRR: Nt tudi ndng nghiép H.Kanak
WSP: NGt cép nurérc W H.Kanak WSP: Nut cdp nude 1RR4 TD.Kanak
IRR4 » TD.Kanak
W Hochaa W Hbchira
Cum cong trinh dieu tiét ?::': E"i"‘:{:‘(d iBu tiée IRRS
t3c Ngudn cap nuoc RRS 30ng p N -
2 did Tram thiy dién H.An Khé ~5.C6n
Tram thly dién IRRG ) _— 2
Tram bom H.An Khé W ; -$.C8 oap IRR1S IRR14 |RR8 TD.An Khé
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Hinh 2. So dd can bang nuéc: (a) didu kién cong trinh hién trang; (b) diéu kién cong trinh quy hoach.

-S6 liéu du tinh khi hau cho kich ban BDKH va NBD: Dy tinh khi hau tuong lai cho
LVS Ba bao gom sé liéu du tinh lvong mua va nhiét d ngay cho 2 giai doan gitra thé ky
(GTK) (2046-2065) va cubi thé ky (CTK) (2080-2099) duoc khai thac ttr KBBPKH nim
2020 ctia BTNMT. Céc két qua nay dugc ndi suy tir cac dlem ludi vao toa do cia 7 tram khi
tugng va 16 tram mua bang phuong phap ndi suy song tuyén.

2.3. Kich ban BDKH cho LVS Ba

KBBDKH ndm 2020 cua BTNMT duoc ban hanh bai Bo Tai nguyén va Méi truong, da
su dung cac cong bo méi nhat cua Uy ban lién Chinh phu vé BDKH, két qua cap nhat nhat
ctaa cac mo hinh khi hau toan cau (b6 sung 10 phuong an mo hinh toan cau so véi KBBBKH
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nam 2016 va 6 md hinh khu vuc), s6 liéu quan tric khi tuong thay vin, sé liéu muc nudc
bién do dac tir vé tinh va sé liéu dia hinh cap nhat dén nim 2020. KBBDKH nim 2020 néu
1én su bién doi cua cac yéu td khi hau nhu nhiét do, luong mua va mét sb hién tuong khi hau
cuc doan trong thé ky 21 [19].

Bai b4o st dung hai kich ban RCP4.5 va RCP8.5 vai sy bién déi cua khi hau (nhiét do
va luong mua) giai doan GTK (2046-2065) va CTK (2080-2099). Déi véi LVS Ba, vé nhiét
do, theo kich ban RCP4.5, nhiét d6 trung binh nam ting 1,4°C vao GTK va tang 1,8°C vao
CTK; theo kich ban RCP8.5, nhiét do trung binh nam tang 1,9°C vao GTK va tang 3,4°C vao
CTK. Vé lvong mua, theo kich ban RCP4.5, lugng mua nam tang 8,0% vao GTK va tiang
10,1% vao CTK; theo kich ban RCP8.5, nhiét d6 trung binh nam tang 9,3% vao GTK va tang
12,4% vao CTK.

3. Két qua va thao ludn

3.1. Két qud cdn bang nede luu viee séng Ba trong thoi ky co sé (TKCS)

- Trong diéu kién cong trinh hién trang: Mirc dam bao cap nudc tai cac nut trong TKCS
(1986-2005) toan LVS Ba trong diéu kién cong trinh hién trang duoc trinh bay & Hinh 3. Bdi
vO1 cac nut cép nudce cho sinh hoat va cac nganh sir dung khéc, trén toan LVS Ba, toan by 8
nut cép nude déu du nude. DOi véi cac nat tudi, so voi tiéu chuin cép nudc 75%, c6 13 nit
trong tong s6 45 nut bi thiéu nudce, cy thé la: IRR2, IRR21, IRR23, IRR25, IRR26, IRR 16,
IRR19, IRR20, IRR30, IRR38, IRR42, IRR43, IRR44. Trong d6 cac nut thiéu nghiém trong
nhit 1a: IRR2 thudc ving thugng luu song Ba, IRR23 thudc ving khu giita 1 (Krong Pa);
IRR38 thudc ving LVS Hinh; IRR42, IRR43 thudc ving khu gitra 4 (ha Pong Cam) voi mire
thiéu 12-25%.

- Trong diéu kién cong trinh quy hoach: Mirc dam bao cap nudc tai cac niit nhu cau nude
trong TKCS (1986 2005) toan LVS Ba & diéu kién cong trinh quy hoach dugc trinh bay ¢
Hinh 4. So vé6i diéu kién cong trinh hién trang, & diéu kién cong trinh quy hoach bd sung
thém 7 nut tudi. Cac nut tuoi hién c6 cliing duoc mo rong dién tich tudi tuy khu vye. Cac nit
cap nudc cho sinh hoat va cac nganh sir dung khac cling tang nhu cau st dung do dén sb ting
va cac nganh mé rong quy mo. Trong sd 7 nit tudi bd sung, co 2 niit bi thiu nudce trong
TKCS, mirc thiéu khoang 5%, cac nut con lai déu du nude. Trong cac nut tudi da co, co 5
nat tudi dugc cdi thién tinh trang so voi diéu kién cong trinh hién trang (tu thiéu nudc tros
thanh du nudce), d6 1a IRR21, IRR16, IRR19, IRR38 va IRR43. Tuy nhién van c6 2 nut &
diéu kién cong trinh hién trang 1a du nudc, thi sau khi dugc quy hoach da tr¢ thanh thiéu
nudc, do 1a IRR3 va IRR4, trong d6 nghiém trong nhat 12 nat IRR4 c6 muc thiéu 1én t6i 30%.
bay déu 1a cac nut nam ¢ ving thuong ngudn séng Ba, thudc luu vue ho Kanak va An Khé.
Dbi v6i cac nut cip nudc cho cac nganh st dung khac (WSP), ¢6 1 nit tai LVS Hinh bj thiéu
nuée, mic thiéu khoang 6%.

3.2. Két qud cin bang mede heu viee séng Ba trong diéu kién bién déi khi hdu

- Thoi ky GTK (2046-2065): Trong diéu kién cong trinh hién trang, mirc dam béo cap
nudc tai cac nut trong thoi ky GTK (2040-2065) toan LVS Ba trong diéu kién cong trinh hién
trang duogc trinh bay & Hinh 6. D6i voi cac nit cp nudce cho sinh hoat va cic nganh sir dung
khac, trén toan LVS Ba, toan b 8 nut cép nude déu da nude. Pdi voi cac nat tudi, so véi
tiéu chudn cap nudc 75%, véi KBBDKH RCP4.5, ¢6 8 nut trong tong s6 45 nut bi thiéu nudc,
giam 5 nit so vi TKCS, cu thé cac nat bi thiéu nudc 1a: IRR2, IRR21, IRR23, IRR25, IRR26,
IRR38, IRR42, IRR43. Vi KBBPKH RCPS.5, ¢6 9 nut trong tong sd 45 nit bi thiéu nudc,
giam 4 nit so v6i TKCS, cu thé cac nat bi thiéu nudc 1a: IRR2, IRR21, IRR23, IRR25, IRR26,
IRR19, IRR38, IRR42, IRR43. Trong d6 cac nut thiéu nghiém trong nhét 1a: IRR2 thudc
vung thuong luu song Ba, IRR23 thudc vung khu gitra 1 (Krong Pa); IRR42, IRR43 thudc
ving khu gitra 4 (ha DPong Cam) v6i mac thiéu 8-15%.
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Hinh 4. Mirc ¢am bao cép nudc ctia cac niat LVS Ba trong TKCS - Diéu kién cong trinh quy hoach.

Trong diéu kién cong trinh quy hoach, mirc dam bao cip nudc tai cac nit nhu cau nude
trong thoi ky GTK (2040-2065) toan LVS Ba & diéu kién cong trinh quy hoach duogc trinh
bay ¢ Hinh 5. Diéu kién cong trinh quy hoach bd sung thém 7 nit tudi nhu TKCS. Véi ca
hai KBBDKH RCP4.5 va RCP8.5, trong s6 7 nat twdi bd sung, co 2 nat bi thiéu nude
(IRR22A-QH va IRR23A-QH), mtc thiéu khoang 3-5%, cac nat con lai déu du nude. Trong
cac nit tudi da o, co 3 nut tudi duoc cai thién tinh trang so véi diéu kién cong trinh hién
trang (tir thiéu nudc trd thanh du nudce), giam 2 nat so véi TKCS, d6 1a IRR21, IRR38 va
IRR43. Tuy nhién van c6 nat IRR4 (viing thuong ngudn song Ba) ¢ diéu kién cong trinh hién
trang la du nudc, thi sau khi dugc quy hoach da tré thanh thiéu nude voi muc thiéu 18n toi
30%. Pdi véi cac niit cap nudc cho cac nganh sir dung khac (WSP), ¢6 1 nut tai LVS Hinh
bi thiéu nudc trong ca hai KBBDKH RCP4.5 va RCP8.5, muc thiéu khoang 9%.

- Thoi ky CTK (2080-2099): Trong dicu kién cong trinh hién trang, mirc dam béao cap
nudc tai cac nit trong thoi ky CTK (2080-2099 toan LVS Ba trong diéu kién cong trinh hién
trang dugc trinh bay ¢ Hinh 6. P4i voi cac niit cAp nudce cho sinh hoat va cac nganh sir dung
khac, trén toan LVS Ba, toan by 8 nut cép nude déu du nude. Ddi véi cac nht tudi, voi
KBBPKH RCP4.5, c6 6 nit trong tong s6 45 nut bi thiéu nude, giam 7 nat so véi TKCS va
giam 2 nit so v6i thoi ky GTK, cu thé cac nit bi thiéu nude la: IRR2 (thuong ngudn séng
Ba), IRR23, IRR25, IRR26 (khu giita KrongPa), IRR42, IRR43 (ha Pong Cam). V&i
KBBDKH RCP8.5, c6 8 nut trong téng s6 45 nut bi thiéu nudc, giam 5 nut so voi TKCS,
giam 1 nuat so vé6i thoi ky GTK, cu thé cac nut bi thiéu nuwéc 1a: IRR2, IRR21, IRR23, IRR25,
IRR26, IRR16, IRR42, IRR43. Trong do, nit IRR16 trong thoi ky GTK khong bi thiéu nudc
nhung sang thoi ky CTK lai bi thiéu nudc voi mure thiéu chi khoang 1%. Cac nut thiéu nghiém
trong nhat van 1a cac nut IRR2 (thuong ngudn song Ba), IRR23 (KrongPa), IRR42, IRR43
(ha Pong Cam).
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Hinh 5. Mirc dam bao cap nude cla cac nt nhu cau nude LVS Ba thoi ky GTK - Diéu kién cong
trinh hién trang.
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Hinh 6. Mirc dam bao cép nudc cua cac nut nhu ciu nude LVS Ba thoi ky GTK - Diéu kién cong

trinh quy hoach.

Trong di€u kién cong trinh quy hoach, muc dam bao cap nudc tai cac nit nhu cau nude

trong thoi ky CTK (2080-2099) toan LVS Ba ¢ diéu kién cong trinh quy hoach duoc trinh
bay & Hinh 7. Piéu kién cong trinh quy hoach thoi ky CTK vén bo sung thém 7 nuat tudi nhu
TKCS. V6i ca hai KBBBKH RCP4.5 va RCP8.5, ¢6 2 trong sb 7 niit tudi bd sung bj thiéu
nude 1a IRR22A-QH va IRR23A-QH (ving KrongPa), muc thiéu khoang 6%, caC nat con
lai déu dii nudc. Trong cac nut tudi di co, tinh trang thiéu nudce cta cac nut gidng véi thoi
ky GTK, ¢6 3 nut tudi tur thiéu nudc tro thanh da nude, d6 1a IRR21, IRR38, IRR43 va nit
IRR4 (ving thuong ngudn song Ba) o diéu kién cong trinh hién trang la du nudc, thi sau khi
dugc quy hoach d tro thanh thiéu nudc v6i muc thiéu 1én téi 30%. Dbi voi cac nut cip nude

cho

cac nganh sir dung khac (WSP), ¢6 1 nat tai LVS Hinh bi thiéu nuéc trong ca hai

KBBPKH RCP4.5 va RCP8.5, mirc thiéu khoang 8%.
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Hinh 7. Mirc dam béo cdp nude ciia cac nit nhu cdu nude LVS Ba thoi ky CTK - Diéu kién cong
trinh hién trang.
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Hinh 8. Mirc dam bao cép nudc cta cac nit nhu cau nude LVS Ba thoi ky CTK - Diéu kién cong
trinh quy hoach.
Théng ké s6 nut thiéu nudc va sd nat di nude theo cac thoi ky moé phong trong didu
kién cong trinh hién trang (tong 45 nut tudi) va cong trinh quy hoach (tong 52 nut tudi) duoc
thé hién trong bang 4.

Biang 4. Thong ké sb nut thiéu nudc, sd nat di nude trong cac thoi ky trong diéu kién cong trinh va

quy hoach.
GTK (2046-2065) CTK (2080-2099)
TKCS (1986-2005) RCP4.5 RCP8.5 RCP4.5 RCP8.5

. sonit  Sondt SonGt Sondt  SonGt  SonGt  Sonat  Sonuat  Sonut  S6 nat
bieu kién da thiéu da thieu da thieu da thieu da thieu
cdng trinh nwoc nwoc nwoc nwoc nwéc nwoc nwoc nwoc nwoc nwoc
Hién trang 32 13 37 8 36 9 38 7 37 8
Quy hoach 40 12 44 8 44 8 44 8 44 8

Bang tong hop dién tich ciy trong bi thiéu nude va ty 18 % so voi tong dién tich dugc
dam bao tudi trén toan LVS Ba trong céc thoi ky tung véi cac KBBPKH duge thé hién &
Bang 5. C6 thé thiy, & diéu kién cong trinh quy hoach, dién tich dam bao tudi ting 1én rat
nhiéu so véi diéu kién cong trinh hién trang (210.000 ha so v&i 61.842 ha). Tuy nhién dién
tich bi thiéu nudc kha nhiéu. O TKCS (1986-2005), ty 1& dién tich thiéu nuéc & diéu kién
cong trinh quy hoach khong quéa chénh 1éch so vé6i diéu kién cong trinh hién trang. Nhung
trong diéu kién BDKH, ty 1¢ dién tich bi thiéu nuéc van kha nhiéu (14% so voi 7% va 8,2%
& GTK va 5,3% va 9,6% & CTK). Cac khu vuyc bi thiéu nudc tudi nhidu dién hinh nhu: Ving
thuong ngudn song Ba (cum cong trinh Kanak - An Khé), viing KrongPa, ving ha luu dap
DPdng Cam. Khu vuc bj thiéu nuéc phuc vu sinh hoat va cac nhu cau khéac 1a khu vuc LVS
Hinh.

Bang 5. Dién tich cay trong thiéu nudc trong cac thoi ky trong diéu kién cong trinh va quy hoach.

N GTK (2046-2065) CTK (2080-2099)
D‘ignk"-"” TKCS (1986-2005) RCP4.5 RCP85 RCP4.5 RCP85
tr‘ln% Diéntich  Tylé Diéntich Tyle Diéntich  Tylé Diéntich Tylé Diéntich Tylé
(ha) % (ha) % (ha) % (ha) % (ha) %
Hientrang 14111 228  4.354 7.0 5.06 8.2 3.279 53 5.966 9.6

Quy hoach 51.033 24,3 29.493 14,0 29.493 14,0 29.493 14,0 29.493 14,0

4. Két luan

Bai bao nay danh gia kha ning dap ung nhu cau nudc trong béi canh bién doi khi hau
cua luu vyc song Ba trong diéu kién cong trinh hién trang va quy hoach theo Quyét dinh sb
5205/QD-BNN-TCTL cua Bo NN&PTNT ban hanh ngay 27/12/2018 vé viéc Phé duyét diéu
chinh quy hoach thay loi LVS Ba va ving phu can giai doan dén nim 2030, tim nhin dén
niam 2050. Két qua cho thay:

- O TKCS, ty & dién tich cay trong bi thiéu nudc & diéu kién cong trinh quy hoach khong
qua khac biét so véi diéu kién cong trinh hién trang (14.111 ha, chiém 22,8% tong dién tich
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dugc dam bao tudi trén todn LVS & diéu kién hién trang va 51.033 ha, chiém 24,3% téng
dién tich dugc dam bao tudi todn LVS & diéu kién quy hoach). Trong twong lai c6 BDKH, ty
1 dién tich bi thiéu nudc trong diéu kién cong trinh quy hoach gia ting, 14% & ca GTK va
CTK ddi véi ca KBBPKH RCP4.5 va RCP8.5, so v6i 7,0% va 8,2% ¢ GTK va 5,3 va 9,6%
& CTK (twong tng véi 2 KBBPKH) trong diéu kién cong trinh hién trang.

- Cé4c khu vuc bj thiéu nuéc dang ké bao gom: Thuong ngudn sdng Ba (khu vuc truée
ho Kanak - An Khé), KrongPa, va ha luu dap Dong Cam.

- Béi vai cap nude cho sinh hoat va cac nganh st dung khéc, nit cip nuéce tai LVS Hinh
bi thiéu nudc trong diéu kién cong trinh quy hoach, véi muc thiéu 6-9%.

Két qua cua bai b4o 1a co sé dé hd trg cac nha quan ly, cac nha nghién cau vé TNN &
LVS Ba trong viéc dua ra nhitng ké sach phu hop vé cip nuée cho cac nganh sir dung nudc
trong timg giai doan. Trong qua trinh thiét 1ap md hinh caa nghién ciru nay, c6 xét dén dung
tich hd, luu lwong ti thiéu can xa vé ha luu dé dam bao dong chay méi trudng. DI véi hd
thiy nong, luong nudc xa vé ha luu duoc tinh toén theo nhu cau dung nudc caa ha luu. Déi
véi hd thity dién, luong nudc xa vé ha luu duoc tinh ton theo nhu cau phat dién caa hd. Nhu
vay, bai bao di xét dén van hanh ho chia, tuy nhién, khdng theo quy trinh van hanh hang
ngay cua ho. Két qua tinh toan, vi thé khong thé hién dong chay mang tinh tac thoi, ma 1a
binh quén trong mot thoi khoang, phii hop vai bai toan can bang nude. Tuy nhién, néu mudn
nghién ciru diéu tiét cho phong 1ii thi can thiét phai ding moét md hinh khac.

DPong gop cua tac gia: Xay dung y tuong nghién ciru: V.T.V.A; Xur ly s6 liéu: P.T.T.D.,
V.T.V.A.; Viét ban thao bai bao: V.T.V.A., P.T.T.D.; Hoan chinh bai bao: C.T.V.; chinh stra
format va hoan chinh: T.T.T.T.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap 1gi ich trong nhom tac gia.
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Assessing the ability to meet water demand in the Ba River basin
in the context of climate change
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Abstract: This paper evaluates the ability of the Ba River basin to meet the water demand
in the context of climate change under the conditions of construction: current and planning
according to Decision No. 5205/QD-BNN-TCTL issued by the Ministry of Agriculture and
Rural Development on December 27, 2018. The paper uses Mike Nam model to simulate
the incoming flow and Mike Hydro model to calculate the water balance at water demand
nodes. The results show that, in the baseline period, the proportion of crop areas lacking
water in planned construction conditions is not too different from the current construction
conditions (14,111 hectares, accounting for 22.8% of the total area in the current conditions
and 51,033 hectares, accounting for 24.3% in the planning conditions). In the future with
climate change, the proportion of areas with water shortage under the planning construction
conditions increases, 14% at both mid-century and end-century for both RCP4.5 and
RCP8.5 scenarios, compared to 7.0% and 8.2% at mid-century and 5.3% and 9.6% at end -
century under current construction conditions. Areas with significant water shortages
include Upstream of the Ba River, KrongPa and downstream are of Dong Cam dam.
Regarding water supply for domestic and other uses, the water supply node in the Hinh river
basin is short of water in planning conditions, with a shortage of 6-9%.

Keywords: Mike Nam; Mike Hydro; Climate Change; Water Balance; Ba river basin.



A TAP CHI | ‘
Y@ J KHi TUQNG THUY VAN W) Check for updates

Bai bdo khoa hoc
Ung dung anh vé tinh Landsat 8 d4anh gia mirc d§ kho han tai
thi x4 Budn H9, tinh Pik Lik

Nguyén Huy Anh?*, Tran Vin Trong!, Tran Vin Son!

! Pai hoc Tai nguyén va Méi truong TP. Ho6 Chi Minh; anhnh@hcmunre.edu.vn;
tvson@hcmunre.edu.vn; tvtrong@hcmunre.edu.vn

*Tac gia lién hé: anhnh@hcmunre.edu.vn; Tel.: +84-905201473

Ban Bién tap nhan bai: 12/9/2023; Ngay phan bién xong: 27/10/2023; Ngay dang
bai:25/11/2023

Tém tit: Hién nay, tu liéu anh vién tham da dugc sir dung rong rii trong giam sét, danh
gia muc do han han, day la phuong phap nghién ctru hién dai va mang lai hi¢u qua cao,
thoi gian dua ra két qua nhanh. Nghién ciru nay gi6i thiéu két qua sir dung tu liéu anh vé
tinh Landsat 8 danh gia mic do kho han & thi xa Budén Ho thong qua chi sé khé han nhiét
do6 - thuc vat (TVDI). Dir liéu anh Landsat 8 str dung trong bai bao nay duoc chup vao
thang 3 (dac trung cho mua kho) cac nim 2018, 2019 va 2020. Theo d6, két qua bai bao
da chi ra trong thoi gian tir nam 2018-2020 phén 16n dién tich cta thi xa Buon H6 c¢6 mirc
d6 khoé han tir trung binh (TVDI tir 0,4-0,6) dén kho han néng va rat nang (TVDI > 0,6).
Dién tich cac khu vuc c6 mirc d6 kho han ning va rat ning co Xu thé ting so v4i nhimg
nam trudc d6, nam 2018 dién tich c6 mirc d6 kho han ning va rat nang chi chiém 4,48%,
nam 2019 chiém10,97% va dén nam 2020 ty 1¢ dién tich, ving c6 muc d6 kho han nang
dén rat nang chiém 28,27% tong dién tich tu nhién.

Tir khéa: Han han; Chi s6 kho han nhiét do - thuc vat; Chi s khac biét thuc vat; Nhiét do
bé mat; Thi xa Buén Ho; Anh Landsat 8.

1. Giéi thi¢u

Nhirng nam gan day, dudi tac dong cia BPKH da lam cho hién tugng nang nong xay
ra bat thudng va ngay cang khc liét, hé qua la tinh trang han han xay ra ¢ nhiéu noi trén
thé gidi va Viét Nam. Han han anh hudng xau dén méi truong séng va hoat dong ctia con
ngudi, mic d6 kho han c6 xu hudng ngay cang ting va kho kiém soat [1, 2]. Han hén 1a
loai hinh thién tai nguy hiém va giy ra thiét hai ning né dbi véi con nguoi va gy ra nhiing
tham hoa cho moi truong, han han con la nguyén nhan gan nén nghéo doi, bénh tat va co
thé dan dén chién tranh do xung dot ngudn nudc giita cac ving, lanh thd. Viét Nam nam
trong ving khi hau nhiét doi gié mua, hang nim tinh trang han han xay ra & hau hét cac
khu vuc trén lanh thd va nghiém trong hon 12 & khu vyc Tay Béc, mién Trung va Tay
Nguyén Han han kéo dai s& gay nén hién tuong thiéu nudc cho cac hoat dong san xudt
phat trién nhu san xuat néng nghiép, cong nghiép, sinh hoat... Han han con anh hudng xau
dén moi truong va cac hé sinh thai, chat luong cudc song ciing nhu nhitng méau thuan xay
ra do xung dot ngudn nudc.

Hi¢n nay, ngoai viéc st dung s6 liéu do dac tir cac tram do mua, nhiét 3o dé tinh toan
muc do han han thi hudng nghién méi dang dugce ing dung rong rai 1a st dung tu liéu anh
vién tham véi cac kénh hong ngoai nhiét dé xac dinh nhiét bé mit dat, d6 am khéng khi,
dic diém 16p phu bé mat nham danh gia mirc d6 kho han. Day 1a phuong phap nghién ciru
hién dai mang lai hiéu qua va thoi gian nhanh hon cac phuong phap truyén thong str dung
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s6 liéu do dac tai cac tram khi tuong. Gan day, tai Viét Nam da c6 nhitng céng trinh mai sur
dung tu liéu anh vién tham dé nghién ciru han han nhu: st dung anh h6ng ngoai nhi¢t
MODIS, NOAA/AVHRR xac dinh mirc d6 kho han [3].

Anh vé tinh Landsat thé hé thir 8, 9 hién di duoc tich hop cac kénh hong ngoai nhiét
v6i d6 phan giai 100 m, mang theo 2 bd cam: bd cam bién thu nhan anh mit dat (OLI -
Operational Land Imager) va bd cam bién hdong ngoai nhiét (TIRS - Thermal Infrared
Sensor). Véi kha nang thu nhan 500 canh anh/ngay (vé tinh Landsat 8) va 1.200 canh
anh/ngay (vé tinh Landsat 9) s& 1a ngudn dit liéu anh quan sét trai dt gilp cung cip nhiing
thong tin quan trong cho cac nghién ctru vé quan 1y tai nguyén va bao vé moi trudong nhu:
giam sat bién dong 16p phu, theo ddi hién trang rimg, gidam sat hién trang cac dang tai
nguyén, hién trang madi truong, quy hoach db thi, khic phuc tham hoa do thién tai, quan 1y
mua vu trong néng nghiép [3], nghién ctru, khao sat bién doi nhiét do tai cac do thi, dao
nhiét d6 thi [4]. Vi cac kénh hong ngoai nhiét c6 d6 do phan giai khong gian tir 100 m,
anh vé tinh Landsat 8, 9 cung cdp théng tin chi tiét hon vé cac yéu té nhiét do, do am bé
Mt cia trai dat so véi dit liéu anh vé tinh MODIS - ¢4 d6 phan giai khong gian thap hon
(ttr 250-1.000 m). Dir li¢u anh vé tinh Landsat 8, 9 hi¢n nay dang dugc sir dung hoan toan
toan mién phi, day 12 ngudn tu liéu qua trong trong nghién ctru khoa hoc, phuc vu cong tac
dao tao [5].

Trén thé gidi da co nhiéu nghién ctru theo hudng tng dung tu liéu anh vién tham dé
giam sat, danh gia, phan vung han han nhu: quan tric han han dung anh v¢ tinh Sentinel
[6-8], giam sat han han bang anh Landsat [9]. C4c nghién ctru chu yéu Gng dung phuong
phap tinh toan nhiét d6 mat dat LST tr anh da phé tir cam bién héng ngoai nhiét (TIRS -
Thermal Infrared Sensor) [10, 11].

Tai Viét Nam tng dung tu liéu anh vién tham trong nghién ctru han han da dugc quan
tdm va ngay cang cé nhiéu cong trinh nghién ctru duoc 4p dung trén ca nudc. Hudng
nghién ctru s dung chi s6 khé han nhiét do thuc vat (TVDI) dé giam sat, danh gia mac do
han han [12-14], danh gi4 han han [15-17], tng dung anh vién tham trong danh gid han
han nong nghiép [18, 19], xdy dung ban d6 phan ving han han va han han néng nghiép
[20] va nghién ciru tinh trang han nong nghiép trén nén tang Google Earth Engine [21].
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Hinh 1. Vi tri khu vuc nghién ctru.
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Thi xa Budn HO dugc thanh 1ap theo Nghi dinh s6 07/ND-CP ngay 23/12/2008 cua
Chinh phu, theo d6 thi xa duogc tach ra tur thi trAn Buon Ho va 7 xi phia Nam cua huyén
huyén Krong Buk. Ngay nay, thi xd Buén Hd c6 dién tich tu nhién 1a 28.260,99 ha chiém
hon 2% dién tich ty nhién cua tinh Dak Lik [21]. Thi xa Budn Ho cach thanh phd Buén Ma
Thudt 42 km vé ‘phia Dong Bic, day la trung tam kinh té, van hoa - xa hoi cua tiéu ving
phia Béc tinh Pak Lik [22]. Trong nhiing nam gan day tinh trang han han xay ra thuong
xuyén va gy ra nhiéu thiét hai vé kinh té va méi truong sdng. Chinh vi vay, viéc nghién
ctru ng anh vé tinh Landsat 8 trong danh gia mac do han han lam co s¢ khoa hoc cho
dung cac giai phap dai han dé phong va tng phé véi han han & dia ban nghién ctru 1a nhiém
vu quan trong va can thiét. Muc tiéu nghién cr 13 thir nghiém phwong phap phan tich di
liéu anh vién tham dé danh gia mirc do han héan thyc vat (TVDI) thong qua chi s6 NDVI va
Ts. Nghién ctru da thuc hi¢n trén dia ban thi xa Buon HO, sir dung anh dai dién cho mua
kho cac nam 2018, 2019 va nam 2020.

2. Dir liéu sir dung va phwong phap nghién ciru

2.1. Dit liéu swr dung nghién ciru

Dt liéu anh Landsat st dung trong bai bao nay dugc khai thac tir trang web cta cuc
Khao sat dia chat Hoa Ky (USGS - United States Geological Survey). Anh sir dung la
Landsat 8 véi 11 kénh phd, thoi gian chup vao thang 3 (dai dién cho mua kho & Bud Ho)
cac nam 2018, 2019 va 2020. Quy trinh nghién ctru xtr Iy anh duoc thé hién trong Hinh 2.

Anh Landsat 8 OLI
(2018, 2019, 2020)

|

| Tiénxulyanh |

Tinh chi s6 NDVI Tinh chi 6 Ts

Tinh chi s6 han han
TVDI

Phan viing
mirc do han han

|

Phin tich danh gia
mirc d§ han han

Hinh 2. So do quy trinh nghién ciru.

Anh Landsat 8 c¢6 kénh hong ngoai nhiét (Thermal Infrered 1, 2) c6 d6 phan giai khong
gian 100 m (xem Bang 1).

Bang 1. Thong s anh vé tinh Landsat 8 [4, 5].

Vé tinh Kenh/Band Bugcséng DO phan gii
¢ (micrometers) (meters)
Kfenh 1,- COStaI.aerOSOI (Xanh tim) - quan sat viing nuéc ven 0,433 - 0,453 30
LDCM b({ va cac hat min.
Landsats K(?nh 2 - Blue (Xanh lo) 0,450 - 0,515 30
b6 cam Kénh 3 - Green (Xanh lyc) 0,525 - 0,600 30
OLIva Kénh 4 - Red (bBo) 0,630 - 0,680 30
TRIs Kénh 5 - Near Infrered (NIR) - (Céan hong ngoai) 0,845 - 0,885 30
Kénh 6 - SWIR1 (Hong ngoai song ngan 1) 1,560 - 1,660 30

Kénh 7 - SWIR2 (Hong ngoai séng ngin 2) 2,100 - 2,300 30
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Vé tinh Kénh/Band Bugcséng DY phan gidi
i (micrometers) (meters)
Kénh 8 - Panochromatic (Toan séc) 0,500 - 0,600 15
Kénh 9 - Cirrus (Phét hién mat d¢, do day may ti) 1,360 - 1,390 30
Kénh 10 - Thermal Infrered (NIR) 1 (Hng ngoai nhiét 1) 10,3-11,3 100
Kénh 11 - Thermal Infrered (NIR) 2 (Hdng ngoai nhiét 2) 115-125 100

_ Trong nghién ctru st dung 3 anh duge chup vao thang 3 cac nam 2018, 2019, 2020, c6
thé dugc xem la dai dién cho dac trung mua kho ¢ dia ban nghién ctru, thong tin cta cac
anh Landsat 8 dugc trinh bay ¢ Bang 2.

Béng 2. Dir liéu anh nghién curu [5].

Ma anh Ngay chup Ty 1€ bong may (%)
LC08_L1TP_124051_20180314_20200901 02 T1 14/032018 7,53
LC08_L1TP_124051_20190317_20200829 02 T1 17/03/2019 9,32
LC08 L1TP_ 124051 20200319 20200822 02 T1 19/03/2020 5,46

2.2. Phuong phap nghién ciru

- Tinh chi sd thuc vat NDVI: 7
Chi s6 khac biét thuc vat chuan hoa NDVI (Normqlized Difference Vegetation Index)
dugc xac dinh bang gia tri phan xa pho bé mat ¢ kénh hong ngoai (NIR) va kénh d6 (RED)
trén tong cua chung, theo cong thure (1) sau:
NDVI = PNvR=PrED (1)

PNIR+PRED

Trong d6 Pnir, Prep lan luot 14 gia tri phan xa phd bé mit ciia kénh can hong ngoai
(NIR) va kénh d6 (RED).

- Nhiét d6 mat dat LST (Land Surface Temperature):

Gia tri s6 nguyén cua anh Landsat 8 dugc chuyén vé gia tri thuc cua bic xa dién tu
(Wm-2 um-1) [24].

Theo d6 voi anh Landsat 8, gia tri buc xa dugc xac dinh nhu sau:

) ~ Ly=Mp.Qca + AL (2)

Trong d6 My, A, 1a hé s6 chuyén doi1 (lay trong t¢p metadata cua anh Landsat 8), Q.,
la gia tri s6 cua anh (DN).

Gia tri birc xa pho (L,) dugc dung dé tinh nhiét do sang (brightness temperature) theo
cong thuc:
—__Ke
" In (1+’L‘—;)

©)

Tg

Trong d6 Céc hé s6 K1, Kz duoc cung cip trong file metadata anh Landsat 8.

Nhiét do bé mat dit dugce tinh toan dua vao yéu td nhiét do do sang va anh huong cua
do phat xa. Nhiét do sang s€ dugc hi¢u chinh trén co s¢ d phat xa bé mat. bé xéc dinh
nhiét d6 bé mat ap dung cong thirc sau:

Tp
T = e, ®

Trong d6 A 14 gia tri budc song trung tim kénh hong ngoai nhiét; p = % ; o la hang s
Stefan - Boltzmann (1,38.10~23J/K); h 1a hing sb Plank (6,626.1073%J.sec); ¢ 1a van tc
anh sang (2,998 * 108 m/s); & 1a 46 phat xa bé mit (surface emissivity).

- Chi s6 kho han nhiét d6 thyc vat (TVDI):

Cac cdng trinh nghién ctru trudc da chi ra nhiét d6 bé mit va 16p phu thuc vat 1a nhitng
yéu t6 quan trong cung cip thong tin vé d6 4m tai bé mat dat. Nghién ciru sir dung chi sd
kho han nhiét do thuc vat (Temperature Vegetation Dryness Index - TVDI) dé tinh, chi sd
nay duoc tac gia [25] dé xuat.
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Cong thuc tinh chi s6 kho han nhiét d6 thyuc vat (TVDI):
Ts—Tgsmi
TVD] = —5—-Smin (5)

Tsmax~Tsmin
Trong d6 Ts 1a nhiét do tai pixel can tinh (nhiét do bé mit); Tgmax 1a Nniét d6 bé mit
cuc dai quan sat dugc cho mdi khoang gia tri cia NDVI (ria khd); Tsp,i, twong tmg 1a nhiét
d6 bé mit cyc tiéu xac dinh boi dudng ria uét trong tam giac khdng gian TY/NDVI [26]
(Hinh 3, Hinh 4, Bang 3).
Ts

Khong
béc hoi a5

Khong thoat a0

hoi nuwéc
35 = o r
3( Numerato:
"0"8 “Canh khd"” 0 l
c
pht |

| mot |

\\hv
Thoat hoi A

“Canh &m” N 5 |-
cyc dai LSTm

——  LST(NDVI)

25
LST(dd C)
20 |- Denominater

Che pht
Iy ) hoan
Béc hoi toan

cuc dai

in(NDVIi)

NDVI [} 02
Hinh 3. Khong gian nhiét a6 TsS/NDVI [26].

0.4 0.6 0.8 1

Hinh 4. Méi quan hé giita cac chi s6 ciia TVDI [26].

Chi s6 TVDI cua anh vé tinh Landsat 8 nhan gia trj trong khoang tir 0 dén 1. Trong do,
gia tri TVDI nho hon 0,2 twong Gmg vé&i cac vung khong c6 nguy co han han; Néu chi sb
TVDI tr 0,2-0,4 twong trng v&1 mirc d§ kho han nhe; TVDI trong khoang tir 0,4-0,6 tuong
ung véi khu vuc 6 mire @6 kho han trung binh; TVDI > 0,6 1a nhitng vung ¢6 mirc do kho
han tir ndng dén rat nang [3, 14, 15, 18, 25, 27].

Bang 3. Phan cip mirc d kho han ddi vai chi b TVDI [2, 6, 28].

STT Gia tri TVDI Mirc khé han
1 0-0,2 Khong kho han
2 0,2-0,4 Kho han nhe
3 0,4-0,6 Kh6 han trung binh
4 0,6-0,8 Kho han nang
5 0,8-1,0 Kho han rit ning

3. Két qua va thao luin

3.1. Tinh toan chi sé khdc biét thuc vt chuan héa (NDVI)

Chi s6 khéc biét thyc vat chuan héa (NDVI) dugc xéc dinh bing hé sd phan xa mit &
kénh do (RED) va kénh hong ngoai (NIR). D61 v6i anh vé tinh Landsat 8 kénh can hong
ngoai (NIR) 1a kénh s0 5 va kénh d6 (RED) la kénh so 4 (Bang 1), cong thirc (1) tinh NDVI
s€ la:

NDVI = Bands-Band* (anh Landsat 8) (6)
PNIR+ PRED Band5+Band4

Két qua tinh toan chi s6 NDVI & thi x3 Buon Ho6 (Hinh 5) dao dong trong khoang -
0,492374 - 0,19737 (nam 2018), - 0,224879 - 0,60309 (nim 2019) va tir - 0,145 - 0,590
(nam 2020). NDVI ¢6 gié tri am (-) 1 mdt nudc, NDVI < 0,1 1a dat trong, d4; NDVI tir 0,2
- 0,3 thuong 1 viing dong ¢o va cay bui; NDVI > 0,6 1a viing ¢6 16p phu 1a rimg nhiét d6i.

PnNIR—PREB __

3.2. Xdc dinh nhiét dj bé mat dat (LST)

Str dung cong thic (4) dé tinh toan nhiét 3o bé mat dit nhu sau:
LST= Tg _ Tg_b10

ATg 10.8x10~ 6 x T
1+ In 777 7 Bbio
( ) 1+< o1aa >xln0.96

()
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Trong d6 p 1a gia tri budc song trung tim kénh hong ngoai nhiét; Landsat 8 1a kénh 11
c¢6 bude song tir 10,3-11,3 pm. vay p = 10,8 um = 10,8 x 107°m; p = h.clo, o 1 hing s6
Stefan-Boltzmann (1,38 x 10723 J/K); h 1a hang s Plank (6,626 X 1073* I.sec ); ¢ 1a van
tdc anh sang (3x108 m/s).

6,626x1073% x 3x108

P T 138210723 ‘ )

Trong d6 ¢ la d6 phat xa bé mat (surface emissivity); D6 phat xa bé mat cia moi loai tham

pht nhu sau: Khong thuc vat (dét, nhya duong, cat, pixel hon hop): € =0,96; Thuc vat: € =
0,97; Nudc: € = 0,98 ¢ day s dung hé s6 do phat xa 1a € = 0,96.

. o . oo+ s e, o

= 0,144

. e NDVI_2019 |,
§ NDVI 2018 5 cuznas |
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Thip: -0.2168
- Thép :-0.198288 Kilometers
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Hinh 5. Ban d6 gia tri NDVI vao thang 3
.| cic nam 2018-2020: (a) 3/2018; (b)
It 3/2019; (c) 3/2020.

NDVI_2020
- Cao: 0.598

Thép: -0.1830

205000 20000 213000

Tir két qua chuyén d6i sang anh nhiét (°C) (Hinh 6) cho thay nhiét do khu vuc nghién
ctru dao dong tir khoang 21,31-33,8 °C vao thang 3/2018, 19,3-28,4°C vao thang 3/2019 va
15,6-31,5°C vao thang 3/2020.

3.3. Két qua tinh chi 56 khé han nhiét do thuc vit (TVDI)

Két qua tinh toan hoi quy tuyén tinh cac gia tri nhiét d6 bé mat cuc dai (Tspay) tai cac
khoang gia tri NDVI, “canh kh6” Tsp,ax trong khong gian Ts/NDVI cho cac anh nam 2018,
2019, 2020 dugc xac dinh nhu sau (Hinh 7, Hinh 8).

Tsmax (2018) = - 7.3902*NDVI1 + 32,154 (R? = 0,8806)

Tsmax (2019) = - 1.4691*NDVI + 26,61 (R? = 0,8757)

Tsmax (2020) = - 6.1191*NDVI + 29,109 (R% = 0,9237)
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NDVI LST SUMMARY OUTPUT
0.0002563 321538696 (2018)
0.0003543 32.1538696 Regression Statistics
0.0003553 32.149353 Multiple R 0.995604
0.0003843 32.149353 RSquare 0.991227
0.0005105 32.1471558 Adjusted R 0.991137
0.0006787 32.1471558 Standard E 0.002222
0.0007969 32.1471558 Observatio 99
0.0011274 32.1471558
0.0011581 32.1471558 ANOVA
0.001232 32.1448975 df SS MS F ignificance F
0.0013048 32.1448975 Regression 1 0.054134 0.054134 10960.27 1.4E-101
0.001326 32.1426392 Residual 97 0.000479 4.94E-06
0.001348 32.1426392 Total 98 0.054613
0.0015402 32.1426392
0.0016376 32.1426392 Coefficientsandard Err¢  t Stat P-value Lower 95% Upper 95% ower 95.0%pper 95.0%
0.0017536 321404114 Intercept  32.15001 0.000423 76011.15 0 32.14917 32.15085 32.14917 32.15085
0.001762 32.1404114 NDVI -5.8666 0.056037 -104.691 1.4E-101 -5.97782 -5.75538 -5.97782 -5.75538
0.0017813 321404114
0.0019257 32.1381531
NDVI LST SUMMARY OUTPUT
0.0000709 26.6096802 (2019)
0.0003005 26.6096802 Regression Statistics
0.0004309 26.6096802 Multiple R 0.990936
0.0004381 26.6096802 R Square  0.981954
0.0006702 26.6096802 Adjusted R 0.981768
0.0008449 26.6073303 Standard E 0.001003
0.0017847 26.6073303 Observatio 99
0.0020344 26.6073303
0.0023188 26.6073303 ANOVA
0.0024514 26.6073303 df SS MS F ignificance F
0.0024659 26.6049805 Regression 1 0.005307 0.005307 5278.254 2.22E-86
0.0027544 26.6049805 Residual 97 9.75E-05 1.01E-06
0.0028809 26.6049805 Total 98 0.005405
0.003101%9 26.6049805
0.0032292 26.6049805 Coefficientsandard Erre  t Stat P-value Lower 95% Upper 95% ower 95.0%pper 95.0%
0.0033454 26.6049805 Intercept  26.61021 0.000218 122018.5 0 26.60977 26.61064 26.60977 26.61064
0.0033832 26.6049805 NDVI -1.42179 0.01957 -72.6516 2.22E-86 -1.46064 -1.38295 -1.46064 -1.38295
0.0035361 26.6049805
0.0040934 26.6049805
NDVI LST SUMMARY QUTPUT
0.000307 29.1099606 (2020)
0.0005179 29.1076832 Regression Statistics
0.0005361 29.1076431 Multiple R 0.989994
0.0005413 29.1053486 RSquare  0.980089
0.0005444 29.1053448 Adjusted R 0.979883
0.0008449 29.1031075 Standard E 0.002594
0.0009195 29.1030865 Observatio 99
0.0010066 29.100771
0.0011497 29.100769 ANOVA
0.0013434 29.1007538 df SS MS F ignificance F
0.0016799 29.0985069 Regression 1 0032119 0.032119 4774619 2.62E-84
0.0019059 29.0984783 Residual 97 0.000653 6.73E-06
0.0019805 29.0984783 Total 98 0.032772
0.0019826 29.0984516
0.0020515 29.0961666 Coefficientsandard Errc  t Stat P-value Lower 95% Upper 95% ower 95.0%pper 95.0%
0.0020964 29.096159 Intercept  29.10616 0.000513 56788.63 0 29.10514 29.10718 29.10514 29.10718
0.0021 29.0961342 NDVI -5.20432 0.075317 -69.0986 2.62E-84 -5.3538 -5.05483 -5.3538 -5.05483
0.0022478 29.0961323
0.0022939 29.0961304

Hinh 8. Két qua tinh hoi quy tuyén tinh giita NDVI va TSmax ctia anh nam 2018, 2019 va 2020.

Pé tinh chi s6 kho han thuc vat (TVDI), 4p dung cong thirc (5):

TVDI =

TS_TSmin

()

Tsmax—Tsmin

Trong d6 Ts I anh nhiét 46 bé mit; Tsmax, Tsmin trong tng la nhiét do bé mit cuc dai
va cuc tiéu trong tam giac khong gian nhiét d6/NDVI.

- Chi sb kho han nam 2018: TVDI2018 =

- Chi 6 kho han nam 2019:

- Chi $6 kho han nam 2020:
Céc gia tri 21.312; 19.324; 15.636

TVDI219 =
TVDI2020 =

Nhletd02018 21,312

Tsmax—21,312
Nhletd02019 19,324

Tsmax—19,324
Nhietdo_2020-15,636

Tsmax—15,636

& cong thirc trén 13 nhiét d6 thap nhat véi cac dbi

tugng 16p phu bé mat khong phai 1a may. Tir két qua tinh toan chi s6 kho han di xay dung
ban d6 phan b mirc d9 khd han & thi xa Budn Ho thong qua chi s6 TVDI (Hinh 7).

Trong giai doan nghién ctru tir nam 2018-2020 dién bién kho han ¢ TX. Budn Hb c6
xu huéng gia tang. Két qua phén tich tir anh vé tinh cho thay gia tri TVDI tir 0,6 dén 0,8
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(kho han ning) va TVDI > 0,8 (Kh6 han rat ning) c6 xu hudng ting theo timg nim, nim
2020 dién tich TVDI > 0,6 cao hon nhiéu so v&i cac nam 2018, 2019.

Nim 2018 phan 16n dién tich thi x4 Buon H c6 muc d6 kho han ¢ ngudng trung binh,
trong d6 kho han nhe va khong khé han (TVDI < 0,4) c¢6 dién tich 11.056,71 ha chiém
39,2% téng dién tich ty nhién. Vung cé mic d6 kho han trung binh phan bd & khu vuc phia
Nam thi xa nhu: xa Cu Bao, Binh Thuén, phuong Binh Téan, vung c6 chi s6 kho han trung
binh (TVDI 0,4-0,6) ¢ dién tich 15.888,38 ha chiém 56,33 % dién tich ty nhién phan b
tap trung ¢ cac xa Ea Drong, Ea Blang. Vung ¢6 mtrc d6 kho han néng (TVDI tir 0,6-0,8)
c6 dién tich 1a 1.049,26 ha chiém 3, 72%, ving c6 mirc do kho han rat ning (TVDI > 0,8)
c6 dién tich 214,36 ha chiém 0,76% tong dién tich tw nhién, Vng ndy phan bd rai rac ¢ cac
huong trung tAm thi xa nhu: Thong Nhét, An Lac.

p + N

- TVDI 2019
s 00-02
B 02-04
04-0,6
I 06-08
N 08-1,0

Hinh 9. So dd chi sb kho han nhiét do thuc vat
(TVDI) thang 3/2018, 3/2019 va 3/2023.

&"TVDIZOZO
w{ 0,0-0,2
- 02-0,4

04-0,6
! 06-08
- 08-1,0

Niam 2019 dién tich ving c6 cap do khd han trung binh dén ning c6 chiéu hudng gia
tang. Dién tich khé han & muc d§ nhe dén khong khoé han (TVDI < 0,4) c6 di¢n tich
8.518,18 ha chiém 30,2% tong dién tich tu nhién phan bb ¢ cac xd phia Nam nhu: Cu Bao
va Binh Thuén. Ving c6 chi s6 khé han & muac do trung binh (TVDI 0,4-0,6) c6 dién tich
17.386,11 ha chiém 61,64 % dién tich ty nhién. Vung c¢6 mirc d6 kho han trung binh phan
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bd & khu vue phia Bic va Dong Béc nhu: Thién An, Poan Két, An Binh. Vung ¢6 muc do
kho han ning (TVDI tir 0,6-0,8) c6 dién tich 1a 2950,34 ha chiém 10,46% tong dién tich tu
nhién, phan bd & khu vuc trung tdm thi xa. Vung c6 mac do kho han rat nang (TVDI > 0,8)
c6 dién tich 143,85 ha chiém 0,51% (Hinh 9).

Bang 4. Muc d6 kho han ¢ thi xa Buén Ho giai doan 2018-2020.

Khong khé han Kho han nhe Kho han trung binh Kho han nang Khé han rit niing

Dién  1v16 Dientich Tyl Dientich Tyle  P€M g Din oo
tich ¢ . \ . \ tich © tich (%)'

ey O (a )  (a) ) %) o

2018 217,19 0,77 10.839,52 38,43 15.888,38 56,33 1.04926 3,72 214,36 0,76
2019 896,95 3,18 7.621,23 27,02 17.386,11 61,64 295034 10,46 143,85 0,51
2020 155,13 0,55 7.621,23 3,78 19.00795 67,39 7.71431 27,35 259,49 0,92

Két qua phan tich tir anh vién thdm niam 2020 cho thay dién tich kho han nhe dén
khong kho han (TVDI < 0,4) giam dan, dién tich tinh toan duoc 1a 7.776,36 ha chiém 4,33
% téng dién tich ty nhién, ving co chi sb kho han trung binh (TVDI 0,4-0,6) c6 dién tich la
19.007,95 ha chiém 67,39 % dién tich ty nhién. Vung c6 mirc d kho han nang (TVDI > tur
0,6-0,8) c6 dién tich 1a 7714,3 ha chiém 27,35 % téng dién tich ty nhién. Dién tich vung c6
mirc d6 han ning ¢ chiéu hudéng ting manh so v&i nam 2018 (3,72%), nam 2019 (10,46
%), phan bb déu trén dia ban nghién ciru.

4. Két luan

Trong thoi gian tir nim 2018-2020 phan 16n dién tich cua thi x4 Budn H), tinh Dak
Lak c6 mirc do kho han tir trung binh dén kho han ning va rat ning. Dién tich cac khu vuc
c6 mirc 6 kho han ning va rit ning dang c6 xu hudng ting so voi ndm trude, nhimg ving
c6 dién tich kho han ning nim 2018 chiém 3,72% dién tich thi ¢én nam 2019 1a 10,46% va
dén nam 2020 ty 1€ dién tich nay 1a 27,35% téng dién tich ty nhién. Nhitng khu vuc c6 mirc
d6 khoé han ning phan bd cha yéu ¢ nhitng ving san xuat nong nghiép, do thi va cac ving
c6 it hodc khong cé thuc vét che phu.

Qua nghién ctru cho thdy méi quan hé giita 16p phu thuc vat va nhiét d6 bé mait dat.
Ung dung tu lidu anh vién tham trong nghién cac van dé khi tuong, khi hau noi chung va
han han noi riéng dang dugc sir dung rong rai. Ky thuat xir 1y anh vién da ho tro viée xu Iy
5O liéu, x@y dung dugc cac ban 6 phan ving han han so v6i cac nghién ctru theo hudng
truyén thong trudc day. Tuy nhién ket qua cua nghién ctu nay méi chi thir nghiém Ung
dung phuong phat phan tich anh vién tham dé xac dinh mic d6 han han & dia ban thi xa
Buon Ho, tinh Pak Lik trong thoi gian tir 2018-2020. Trong céac nghién ctru tiép theo can
nghién ctru trén dién rong hon, thoi gian nghién ctru dai hon va két hop viéc so sanh, kiém
ching véi két qua quan trac, giam sat han han tir cac tram do dé tinh thyc tién cta két qua
nghién cuu.

Pong gop cia tac gia: Xay dung y twéng nghién cau: N.HA., TV.T.; Xir Iy s6 ligu:
N.H.A., T.V.S.; Viét ban thao bai bao: N.H.A., T.VV.T.; Chinh sura bai bdo: N.H.A.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhirng nghién ciru trudce day;
khong co6 su tranh chap lgi ich trong nhom tac gia.
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Landsat 8 satellite imagery application in the assessment of the
level of drought in Buon Ho town, Dak Lak province

Nguyen Huy Anh'*, Tran Van Trong?, Tran Van Son!

1 Ho Chi Minh University of Natural Resource and Environment;
anhnh@hcmunre.edu.vn; tvson@hcmunre.edu.vn; tvtrong@hcmunre.edu.vn

Abstract: Currently, remote sensing imagery is widely used in monitoring and evaluating
drought levels. This study presents the results of using Landsat 8 imagery to assess
drought levels in Buon Ho town through the Temperature—\Vegetation Dryness Index
(TVDI). Landsat 8 imagery data used in this study were captured in March (characteristic
of the dry season) of the years 2018, 2019, and 2020. The study indicated that from 2018
to 2020, most areas of Buon Ho town experienced moderate (TVDI from 0.4 to 0.6) to
severe and very severe drought conditions (TVDI > 0.6). The areas with severe and very
severe drought tendencies increased compared to previous years. In 2018, the area with
severe and very severe drought conditions accounted for 4.48%, in 2019 it was 10.97%,
and by 2020, the proportion of areas with severe and very severe drought conditions had
risen to 28.27% of the total natural area.

Keywords: Drought, Temperature Vegetation Dryness Index (TVDI); Normalized
Difference Vegetation Index (NDVI); Land Surface Temperature (LST); Buon Ho town;
Landsat 8 satellite imagery.
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Tém tit: O nhiém moi trudng nude mit 1a mot van dé mang tinh toan cau, gy anh hudng
dén strc khoe ctia con ngudi va hé sinh thai néu khong dugc xir Iy va kiém soét chit ché.
Tai Viét Nam, tai nguyén nudc mat tai cac khu vuc song noi chung va dac biét 1a song Sai
Gon hién dang dugc khai thac, sir dung cho nhiéu muc dich khac nhau. Tuy nhién, nhleu
két qua nghién ctru cho thay chat lugng nudc song Sai Gon dang bi suy giam bai cac ngudn
thai vao song. Muc tiéu ctia bai bao nay 1 tinh toan, danh gia chat lugng nudc mat sdng Sai
Gon. Céc chi tiéu dugc lua chon dé danh gia bao gém: COD, BODs, Amoni (NH4"), Nitrat
(NO3"). Cac két qua tinh toan cho thay chat lugng ngudn nudc mat tai khu vire nghién ctiru
dang bi suy giam.

Tir khéa: O nhiém; Ngudn 6 nhiém; Séng Sai Gon.

1. Mé dau

S6ng Sai Gon 1a mot luu vyc trong hé thong séng Pong Nai. Hién nay, tai nguyén nudc
mat song Sai Gon dang duoc khai thac, st dung cho nhiéu muc dich khéc nhau. Tuy nhién,
nhiéu két qua nghién ciru cho thay chat lwong nudc song Sai Gon dang bi suy giam boi cac
ngudn thai tir sinh hoat, nudc thai cong nghiép, hoat dong nong nghiép, nudc mua chay tran.
Céc ngudn nudc thai nay phan 16n chwa dugc xir 1y hodc da duoc xir Iy nhung chua dat tiéu
chuén cho phép. Nhiéu chi tiéu méi truong di vuot tiéu chuan cho phép va dang bao dong
[l—’9]. Do vay viéc danh gia chét lugng nudc trén luu vye phuc vu cong tac quan 1y 1a rat can
thiet.

Trong nhiing niam gan ddy, & Viét Nam no6i chung va & Thanh phé H6 Chi Minh noi
riéng da thuc hién nhiéu nghién ciru va gop phan rat 16n trong viéc danh gia chat luong nudc
tai cac khu vuc. Tac gia [9] nghién ciru phuong phép tw dong tinh toan chi s6 chét luong moi
truong tai thanh phd H6 Chi Minh. Két qua tinh toan céc chi s chat lwong méi trudong tu
dong trén phan mén c6 d6 chinh xdac twong tng v6i phuong phap tinh toan thu cong. Viée
tinh toan tu dong cac chi s6 chat lvong méi truong s€ giup cong tac xu ly dir liéu moi truong
duoc dé dang va chinh x4c, cip nhat thong tin vé 6 nhiém mdi truong nhanh chong hon. Tac
gia [1] nghién ctru ddnh gia 6 nhiém phat sinh tir cAc ngudn thai chinh trén dia ban huyén
Can Gio dén nam 2025 dua trén 04 ngudn chinh: (i) sinh hoat - dich vy - tiéu thu céng nghiép,
(i) chan néi, (iii) nudi trong thuy san, (iv) nudc mua chay tran dén nam 2025 cho ra két qua
lwgng 6 nhiém tang qua cac nam. T4c gia [3] nghién ctru kha nang chiu tai cua ngudn nudc
vung bo thanh phdé Hd Chi Minh dén nam 2030 cho thay cac khu vuc hién khong con kha
nang chiu tai (KNCT) dugc nhan dién bao gém toan pham vi vung bo (dbi véi TSS), song
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Soai Rap, thuong ngudn song Long Tau (BOD, Coliform), Péng Tranh (BOD), Vam Sat
(BOD). Néu khong cai thién tinh hinh xtr 1y nudce thai (KB4), KNCT nam 2030 s¢€ giam, don
ctir KNCT BOD cuia cac song, rach dao dong 6,0-23.4 tin/ngdy; giam 17-74%, dong thoi thu
hep pham vi chiu tai trén song Pdng Tranh (BOD) va Vam Sat (Coliform).

Hién nay, viéc cung cap nudc sach trén dia ban Tp. Ho Chi Minh dang d6i mat v6inhimg
thach thirc bao gdm (1) van dé 6 nhiém ngudn nude do tac dong cia sy phat trién kinh té, xa
hoi doc theo luu vuc hé théng song Sai Gon - Béng Nai; (2) tac dong cua bién d6i khi hau
da anh hudng 16n dén ngubn nudc thd cung cap cho Thanh phé thiéu kha nang du phong dé
g pho véi dién bién bit ngd ctia ngudn nudce thd; va (3) toc d6 d6 thi hoa phat trién nhanh,
dan s6 tang nhanh. Trén khu vuc nghién ctru nay ¢ cac Tram cdp nuéc Hoa An va Binh An
(ndm trén song Pong Nai); va Tram Hoa Phu (trén séng Sai Gon). Trén co s& ndy Va cac
nghién ctru trude d6 nhom tac gia da sir dung phuong phap tinh toan chi sé chat lvong nude
WQI ciia cac chat 6 nhiém (COD, BODs, N-NH4*, N-NOg) va k¥ thuat GIS dé danh gia chat
lwong nude mat trén timg doan song gan cac vi tri ldy nude ciia cac ngudn nudc thd niy. Cac
két qua nghién ctru nham cung cap co s khoa hoc cho viéc danh gia cht lugng nudce trén hé
thong séng Sai Gon cuia cac doan séng nay.

2. Phuwong phap va pham vi nghién ctru

2.1. Pham vi nghién curu

Khu vuc nghién ctru ndy bao gom hé thong song Sai Gon - Pong Nai, cu thé tir ho Dau
Tiéng trén song Sai Gon, tir hd Tri An trén song Dong Nai dén ng ba séng Sai Gon. Thuc
hién viéc tinh toan tai cac doan séng nhu sau: Cau Bén Cui, xa Bén Cui, huyén Duong Minh
Chau, tinh Tay Ninh (QT1); Cau Bén Stc, x4 Pha My Hung, huyén Cu Chi, TP. H6 Chi Minh
(QT2); Cau Ong Co, xa Phii An, Thi xa Bén Cat, tinh Binh Duong (QT3); Cau Pht Cuong,
xd Binh My, huyén Cu Chi, TP. H6 Chi Minh (QT4); Cau Hoa An, xa Hoa An, TP. Bién
Hoa, tinh Pong Nai (QT5) (Hinh 1).

BAN PO VI TRi LAY MAU

N #QTI

!
I

TAY NINH
BINH DUONG

‘ QTS

PONG NAT

CHU GIAI

Ranh gidi xa
Ranh giéi huyén
Ranh giéi tinh
Séng H

®  Vitrildy mau

Hinh 1. Khu vye nghién ctru va vi tri thu mau nude mit song Sai Gon.
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Luu vuc song nghién ctru chit yéu chiu anh huéng cia dong chay tir thugng ngudn song
Sai Gon, vung chiu anh hudng nay twong d6i rong bao gdm tir dap tran H5 Dau Tiéng bao
gdm cac huyén Trang Bang, Duong Minh Chau thudc tinh Tdy Ninh, cac huyén Bén Cat, TX
Tha Dau Mét, Thuin An thudc tinh Binh Duong va mot phan cac quan, huyén thanh phd HO
Chi Minh, Bong Nai. Khu vuc nghién ctru chiu anh huéng ciia dong chay tir phia thuong luu
va tac dong dén Thu Dau Mot (khi luu lugng nay chi 16n hon 600 m®s), doan tir Cau Pht
Cuong - Cau Hoa An chiu anh huéng cia triéu nhung khong 16n [14-18].

2.2. Doi twong nghién ciru

S6 liéu quan tric dé danh gia 6 nhidm gdm céac thong sb 1y hoa vé chat luong méi trudng
nuéc: BODs, COD, Amoni, Nitrat. Cac ngudn thai chinh bao gém: (1) khu cong nghiép -
cum cong nghiép, (2) sinh hoat - dich vu - tiéu tha cong nghiép, (3) nong nghiép tap trung
vao hoat dong chin nudi, (4) nudi tréng thity san va (5) nudc mua chay tran.

2.3. Phuong phap nghién ciru

Qua trinh nghién ctru st dung cac nhoém phuong phép thuc hién nhu: thu thép sb liéu,
thong ké, tong hop tai liéu vé cac phuong phap tinh toan trong va ngoai nudc; Phuong phap
do dac, khao séat thuc dia: duge tién hanh theo tan suét 2 théng/lén, mdi lan léy vao 2 thoi
diém: nudc 16n va nude rong tai diém 1ay mau voi 5 dot khao sat trong nam 2021; Phuong
phap thu mau, bao quan va phan tich chat chat lugng nudc trong phong thi nghiém : thuc
hién theo huéng din tai Tiéu chuan Qudc gia TCVN 6663-1:2011 (ISO 5667-2:2006) Chat
luong nude - Ly mau - Phan 1: Huéng din 1ap chuong trinh 1dy mau va k§ thuat ldy mau va
Phén 3: Bao quan va xtr Iy mau nuéc; Cac phuong phap danh gia gom:

Danh gia chat lugng nudc mit theo chi sé WQI [19-20]: Co so khoa hoc dé danh gia
chat lugng nudc cin cir theo hudng dan ky thuat tinh toan chi sé chat lugng nude Viét Nam
theo Quyét dinh s6 1460/QD-TCMT ngay 12/11/2019 cta Tong cuc truong Tong cuc Moi
truong. Cac két qua quan tric dugc so sanh, danh gia theo QCVN 08-MT:2023/BTNMT cot
A2. Can cir danh gia nay dwa trén phan viing sir dung nudc cta tinh Binh Duong (Quyét dinh
s6 13/2016/QD-UBND cua Uy ban nhan dan tinh Binh Duong ngay 16 thang 6 nim
2016) va Thanh phé H6 Chi Minh (Quyét dinh sb 16/2014/QD-UBND ciia UBND TP Hb
Chi Minh).

*Tinh toan WQI thong s6 (WQIsi) ddi véi cac thong s6 COD, BODs, N-NH4*, N-NO3"
theo cong thirc sau:

WQIst = oo =0 (BPuy — Cp) + Qi (1)

Trong d6 BPi: Nong d6 gidi han dudi cia gia tri théng sé quan tric duoc quy dinh trong
Béng 3.6 twong tmg v6i miuc i; BPis1: Nong d6 gidi han trén cua gid tri thong sd quan tric
duoc quy dinh trong Bang 3.6 twong g vo1 muc i+1; ¢i: Gia tri WQI & muc 1 da cho trong
bang tuong Umg voi gia tri BPi; g+ Gid tri WQI ¢ muc i+1 cho trong bang tuong Gmg voi
gia tri BPi+1; Cp: Gia tri cua thong s6 quan trac dugc dua vao tinh toan.

Chi s6 WQI dugc tinh tir cac thong sé quan tric chat luong nude, dung dé mé ta dinh
luong vé chat lugng nude va kha ning st dung ciia ngudn nude va duge biéu dién qua cac
thang diém.

Bang 1. Thang diém (thang mau) danh gia chi s6 WQL

WQI Chit lugng
91 - 100 Rét tot
_ 4 Str dung cho muc dich cép nuée sinh hoat nhung cin cac bién phap xt 1y
76 - 90 Tot .
phu hoo
51-75 Trung binh Str dung cho muc dich tudi tiéu va cac muc dich twong dwong
26 - 50 Kém Str dung cho giao thong thiy va cac muc dich twong duong khac

10-25 O nhiém ning
<10 O nhiém rat ning
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Trong nghién ciru quan tric tai 5 vi tri, két qua quan tric dugc so sanh, danh gia theo
QCVN 08-MT:2015/BTNMT cdt A2. Can ctr ddnh gia nay dua trén phan vung st dung nudc
cta tinh Binh Duong (Quyét dinh s6 13/2016/QD-UBND cua Uy ban nh4n dan tinh Binh
Duong ngdy 16 thang 6 naim 2016) va Thanh phé H5 Chi Minh (Quyét dinh sé 16/2014/QD-
UBND cta UBND TP H) Chi Minh).

Dénh gia chat luong nuwdc mit theo khong gian st dung phuong phap GIS

Phuong phap GIS dugce st dung trong xur 1y, luu tri, hién thi thong tin lién quan dén dir
liéu khong gian; tinh toan, phan tich cac thay doi vé khong gian theo thoi gian cac dbi twong
can phan tich va trinh bay cac ban d6 chuyén dé.

Pham vi trén dét lién: Bao gé)m cac quan, huyén, thanh phé, thi x3 ndm trong khu vuc
nghién ciru trén dia ban cac tinh Pong Nai, Binh Duong, Tdy Ninh va TP.HCM.

Pham vi trén mit nuéce: Hé thong séng Sai Gon - Pong Nai, bat dau tir hd Tri An va hd
Dau Tiéng

Phan ban d6 nén: Bao gém céac yeu t6 ranh gi¢i hanh chinh, thay van trong pham vi
nghién ctru. Trong qua trinh bién tap s& tién hanh sang loc va gitr lai cac yéu tb c6 lién quan,
c6 tinh chat dinh huéng nham phuc vu myc dich, yéu ciu cua nghién ctru.

C6 nhiéu k¥ thuat noi suy tinh toan ludi gia tri cho cac bé mat lién tuc nhu Cokriging,
IDW, Kriging, TIN. Cac nghién ctru chi ra thuat toan IDW dugc st dung phd bién nhét trong
noi suy chat lugng mai truong. Trong dé tai, nhém nghién ctru da sir dung phuong phap IDW
dé noi suy cac két qua chay tir mo hinh MIKE dé thé hién két qua 1én thanh ban do. IDW la
mot trong nhimng k¥ thuat pho bién nhat dé ndi suy cac diém phan tan. Phuong phap IDW
xac dinh gi tri cla cac diém chua biét bang cach tinh trung binh trong sé khoang cach céc
gia trj ciia cac diém da biét gia trj trong ving lan can ctia mdi pixel. Nhitng diém cang cach
xa diém can tinh gia trj cang it anh huong dén gia tri tinh todn, cac diém cang gan thi trong
sO cang 16m.

IDW la phuong phap ndi suy don gian nhat, 1a phuong phap dugc sir dung phd bién nhét
trong cac chirc nang phan tich cua GIS. Phuong phap noi suy dinh luong khoang cach nguoc
cho rang mdi diém dau vao c6 nhing anh huong cuc b lam rat ngan khoang cach. Phuong
phap nay tac dung vao nhiing dlem & gan diém dang xét hon so voi nhing diém & xa. SO
luong cac diém chi tiét, hodc tat ca nhiing dlem nam trong ving ban kinh xac dinh c6 thé
duogc su dung dé xac dinh gia tri dau ra cho mdi vi tri.

3. Két qua nghién ctru va thio luin
3.1. Pdanh gia hién trang chdt lrong nguon nwde mat khu viee nghién cieu theo chi sé WOI

3.1.1. Két qua quan trac cac thong s 6 nhiém hiru co (COD, BODs) va thong s6 6 nhiém
dinh dudng (N-NHs", N-NO3")

CAac hop chét hiru co (COD va BODs) quan tric dugc cho thay c6 ty 1& % vuot chuan
QCVN cot A2 lan luot 1a 22% va 74%. O nhiém céc chat dinh dudng trén song Sai Gon ¢6
xu hudng tang vé phia ha nguon khi vao noi 6 TP. H6 Chi Minh.

Da s6 cac vi tri quan tric tai luu vuc nghién clru (ngoai trur vi tri cau Bén Cui - QTI) déu
ghi nhan 6 nhiém hitu co, ¢6 xu hudng ting cao vé phia ha nguon va cac vi tri quan tric thudc
ndi 0 thanh pho Hd Chi Minh. Gia tri BODs va COD cao dan dén gia tri DO & céc vi tri
nghién ctru cling rat thép. Dic biét vi tri cau Ong Cd co gia tri BODs cao nhét va vuot quy
chuén 9/10 mau quan tric tir 1,02 1an - 2,06 lan. Day 1a vi tri thude tinh Binh Duong, chiu
tac dong boi luong 16m céc khu cong nghiép - cum cong nghiép cling nhu nudce thai sinh hoat
tir cac khu dan cu dong dac (Hinh 2a-2d).

Gia tri N-NH4* va N-NOs™ tai cac khu vuc nghién ctru trén song Sai Gon kha thap va da
s6 déu dat QCVN 08-MT:2023/BTNMTcot A2 ddi vai timg phan doan (chi ¢ 3/5 vi tri quan
trac gia tri N-NO3" vugt QCVN tai vi tri Cau Phii Cudng, Cau Hoéa An vio thang 12/2021).
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Hinh 2. Gia tri COD, BODs, N-NOs, N-NH4* tai cac khu vuc nghién ctru

3.1.2. Két qua tinh chi sb chat lugng nuéc WQI

Két qua quan trac cho thay, khu vuc thuong ngudn it chiu tic dong ctia ngudn thai nén
c6 chat lugng nudc kha tdt va on dinh. Cac vi tri vé trung luu bét dau tiép nhan nudc thai cua
cac nha may san xuat phan tan (chin nudi, ché bién mu cao su,...), nudc thai tir cac KCN
trén dia ban tinh Binh Duong (KCN Bau Bang, KCN Rach Bép, KCN An Tay, KCN Vigt
Huong II, KCN My Phudc I - 1l - IIT) va nudce thai sinh hoat tir cac do thi, khu dan cu doc
luu vuce nhu thi x3 Bén Cat, thanh phé Tha Dau Mét, thanh phé Di An, thanh phé Thuan An
tinh Binh Dwong va tiép nhan nudc thai tir kénh rach ndi 6 thanh phé Ho Chi Minh lam chét
luong nude suy giam.

Vi tri QT1 ndm sau ho Dau Tiéng va doan song nay chu yeu bi tac dong boi hoat dong
nong nghiép. Cac thong s6 COD, BODs, P-PO4*, va Coliform déu dat so vi quy chuan ctia
QCVN 08-MT:2015/BTNMT & cot A2 va c6 2 thong sé DO va N-NHq* 13 khong dat so voi
quy chuan. V& tong thé chét lugng nudc, két qua tinh todan WQI cho thay chat luong nudce
doan song tur vi tri QT1 dén QT2 nay nam & muc do tot.

Vi tri QT2 (gan cau Phii Cuong va ndm phia dudi tram bom Hoa Phi) va doan song nay
chiu tac dong cua nudc thai trén dia ban TP. Thu Dau Mot va hoat dong cong nghiép tur song
Thi Tinh d6 ra. Chét luong nudce tai khu vyc doan song nay ndm 2021 cho thiy thong sd
COD c¢6 d4u hiéu bi 6 nhiém khi khong dat chuén A2 tai vi tri QT3 va tram bom Hoa Phu
vao mua mua. Pic biét, thong sé6 BODS5 c6 hién tuong gia tang 6 nhiém khi néng do trung
binh nam dao dong trong khoang 7,9-9,3 mg/l. Ket qua tinh toan WQI cua doan song tir vi
tri QT2 dén vi tri QT3 cho thdy chat lugng nude ndm ¢ muc do con tot (Hinh 3).

Vi tri QT3 dén QT4 doan séng nay bi tac dong boi nude thai tir cac khu cong nghiép trén
dia ban TP. Di An, Thuan An va cac co s6 san xuét trén dia ban TP. HCM. So sanh céc thong
s6 chét luong nude véi quy chuan cia QCVN 08-MT:2015/BTNMT & ¢t A2 cho thay ngoai
pH va Coliform thi cac thong s6 chét luong nude khac hau hét déu vuot so voi quy chuan
Két qua tinh toan WQI cta doan song tir vi tri QT3 dén QT4 cho thdy chat luong nuéc nim
0 murc d6 trung binh. Gia tri WQI tai cac doan song co chiéu huéng giam dan tir phia thuong
ngudn xudng ha ngudn.
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Vi tri QTS5 ndm & gan tram bom Hoa An vé phia thuong ngudn 1a vi tri str dung cho lay
nudc p,hl_lc’ vu cho sinh hoat. Chi s6 WQI c6 gia tri trong khoang 70-85 dat & muc do trung
binh dén tot.

3.4. Pé xudt cdc gidi phdp cdi thién, quan Iy chdt lrong nieée song Sai Gon

CAc giai phap cong trinh dé cai thién va quan Iy chat lugng nudc sdng Sai Gon, bao gom:
Cai tién quy trinh, cong nghé hién co dé han ché 6 nhidm; Lap dat hé thong xu 1y nudc thai
dat chuan tai cac nha may, khu cong nghiép; Quy hoach déng bo, cai tao va phat trién hé
thdng co sé ha tang ky thuat.
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Céc giai phap phi cong trinh dé cai thién va quan ly chat luong nuéc séng Sai Gon, bao
gém Giai phap vé kinh té nhu thanh 1ap cac quy bao vé méi truong, ap dung cac vu dai vé
thué dbi voi nhitng doanh nghi¢p, nhitng du an c6 cac giai phap tt vé bao V€ moi trudng,
phat hanh chinh d6i véi cac co sO gay 0 nhiém moi truong, ap dung thué suat cao ddi voi
nhing san pham ma viéc san xuét chung c6 tac dong xau dén mdi trudng, gan han ché hoic
khuyen khich thuong mai véi viéc bao vé maéi trudng; giai phap vé xa hoi nhu huy dong duoc
quan ching tham gia mot cach ty giac vao cong tac cai tao 6 nhiém moi truong nuée va co
trach nhiém bao vé méi truong vi lgi ich chung cua toan xa hoi.

4. Két luan

Khu vuc doan giita s6ng Sai Gon hién dang himg chiu cic ngudn 6 nhiém. Nong d6 cac
thong s6 COD, BODs, Amoni cao giy 6 nhiém cuc bd ngudn nudc mit do chiu tac dong boi
lugng 16n nude thai sinh hoat, nudc mua chay tran. Gia tri WQI tai cac doan song nghién
clru ¢6 chiéu huéng giam dan tir phia thugng ngudn xubng ha ngudn. Chi s6 WQI ¢o gia tri
trong khoang 70-85 dat & muc do chat lugng nudc & ngudng trung binh dén tét.

Nghién ctru dé xuét cac giai phap bao vé chat lwong nudc séng Sai Gon, trong d6 tap
trung vao hai nhom giai phép chinh la cong trinh va phi cong trinh. Nhom giai phap phi cong
trinh bao gdm hai giai phap chinh 1a giai phap kinh té va giai phap xa hoi. Nhom giai phap
cong trinh tap trung vao viéc dau tu, cai tao hé thdng xir Iy nude thai hién co dbi voi cac nha
may, doanh nghi€p hién hiru va ap dung cac cong ngh¢, ky thuat méi cho nhiing nha may,
doanh nghiép trong tuong lai. Trén co s cac nhom giai phap, tir day toi nam 2025 can nhanh
chong trién khai cac du 4n bao vé moi truong tai trung luu  song Sai Gon chu yeu tap trung &
thanh phd H6 Chi Minh va tinh Binh Duwong dé bao vé ngudn nudc cap cho Tp. H6 Chi Minh.

Déng gop cia tac gia: Xay dung y twéng nghién ciu: N.V.H.; Xu ly sé lieu: V.T.H., N.N.T;
Viét ban thao bai bao: N.N.T., N.V.H.; Chinh stra bai bao: N.V.H.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctu cua tap thé
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Study on the quality of surface water of Sai Gon - Dong Nai river
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Abstract: Surface water pollution is a global problem, affecting the health of humans and
ecosystems if it was not strictly treated and controlled. In Vietnam, surface water resources
in river regions in general and the Saigon River in especially are currently being exploited
and used for many different purposes. However, many study results show that the water
quality of the Saigon River is being deteriorated by wastewater sources discharged into the
river. The objective of this study is to calculate and assess the current status surface water
quality of Saigon Dong nai River. The criteria selected for assessing surface water quality
include COD, BODs, Ammonium (NH4"), Nitrate (NO3"). The results show that surface
water quality of these rivers will gradually decline.

Keywords: Pollution; Wastewater resources; Sai Gon river.
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