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NGHIEN CUU UNG DUNG MO HINH HOA XAY DUNG
PHAN MEM DU BAO LU, XAM NHAP MAN SONG CUU
LONG HIEN THI KET QUA DU BAO MAN LEN
GOOGLE EARTH

Doan Vin Hai', Lé Thi Hué', Poan Quang Tri*

Tém tat: Cong tac duw bdo, canh bdo lii, xam nhdp mdn séng Ciru Long déng mét vai tro hét sire
quan trong tai Trung tdm D bdo khi twong thity vin (KTTV) quéc gia. Nghién civu dd irng dung mé
hinh héa (MIKE 11-MIKE11- GIS-Google Earth) tinh todn dong chay lii ha luu va hién thi két qua
dir bdo mén cho dong bang séng Ciru Long trén nén Google Earth. Két qua mé phéng va thir nghiém
chi ra rang céng cu phan mém c6 kha nang diw bdo twong doi tot vé mat xu thé, dwong thiee do va
tinh todn. Két qua phdn bé ném mdan trong séng twong doi phit hop véi két qua thuwe do tai cdc tram.
Két qua dy bao muc nuoc lon nhat va thue do dao dong tir 7-14 cm. Murc dam bao tai cac tram Tan
Chau va Chdu Péc kha cao hau hét la dat trén 75-78%. BY cong cu du bao dwoc xdy dung trén nén
co s6 ngdn ngit ldp trinh hién dai, c6 tinh mé, ¢é kha nang tich hop bé sung va ndng cdp cdc modul

khi can thiét. Chat lwong thir nghiém cong cu cho thdy, cong cu dir bdo cé thé ddp iing dieoe yéu cau

nghiép vu du bdo tai Trung tam Dy bado khi twong thuy van quéc gia.
Tw khéa: MIKE 11, MIKE 11-GIS, Googel Earth.

Ban Bién tap nhan bai: 08/11/2019  Ngay phan bién xong: 27/12/2019 Ngay dang bai: 25/02/2019

1. Pit van dé

Dong chay song Mé Cong c6 y nghia séng
con ddi véi sy phat trién cta khu vuc dong bang
song Cuu Long (PBSCL) noi riéng va Viét Nam
no6i chung. PBSCL chiu taic dong manh mé tu
ngudn nude sdng Mé Cong, trong d6 i 1a yéu to
quan trong nhat. Mdi nim, khu vuc nay co tur
1,3-1,5 tri¢u hecta bi ngdp 1. Dudi tac dong cta
dong chay va ché do 10, cac hoat dong kinh té -
xa hoi bi anh hudng, dat nong nghiép bi xam
nhdp méan va chua pheén, cac hoat dong san Xuat
ndng nghiép bi can trd. Bén canh do, 1l cling co6
nhiéu mit tich cuc dbi voi sy hinh thanh va phat
trién cua DPBSCL. Séng Mé Cong mang vé cho
d6ng bang ngudn phi sa mau m& va ngudn thay
san tu nhién giau c6. Mo hinh hoa 1a mdt cong cu
dugc khai thac va st dung hi¢u qua trong cong

Trung tdm Dy bdo Khi tiwong Thity vin quéc gia
’Tap chi Khi twong Thity van
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tac du bdo, canh bao I, xdm nhdp man trong
nhitng nim gan day. Da co rat nhiéu cong trinh
nghién ctu xay dung dua ra nhitng phuong an,
két qua gop phan giam nhe nhirng hau qua do I,
thién tai gay ra trong cong tac du bao, canh bao
11, xdm nhap man trong song va nhiing khu vuc
cua song ven bién[1-9]. Hién nay, bén canh cong
tac du bao 10, cong tac du bao, canh bao tinh
hinh xam nhdp man song Ctru Long dang dugc
thuc hién tai Trung tdm Dy bao khi tugng thuy
van (KTTV) qubc gia va dat duoc nhiéu két qua
nhit dinh [10]. Cong tac du bio, canh bao sém
tinh hinh I, xam nhap mén cho khu vuc déng
bang song Ciru Long ngay cang dugc chu trong
hon trong nhitng nim gan day. Nghién ctru da
tmg dung két hop bd bé minh MIKE 11-MIKE
11 GIS-Google Earth xay dung thanh phan mém
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khai thac du bao 1ii, xdm nhap man cho khu vyc
ddng bang séong Ctu Long. Trong dé, dit lidu
mua du bao tt NOAA duoc st dung dé tinh toan
du bao luu luong lam dau vao cho mé hinh thay
lyc MIKE 11 thong qua mo6 hinh thuy van URBS
(Unified River Basin Simulator) [11-12]. Két
qua duodng qua trinh 10 thuc do va du bao dugc
hién thi thong qua cac module duoc thiét 1ap san
trong phan mém. Két qua du bao man dugc hién
thi trén nén Google Earth cho két qua truc quan,
kip thoi va hd tro cho cong tac canh béo Iii, xAm
nhap min cho kh vuc Pdng biang séng Ciru
Longtrén céac ban tin dy bao, canh bao han man
tai Trung tdm Du bao KTTV quéc qua.

2. Phwong phap nghién ctru va thu thap tai
liéu

2.1 Gidi thiéu khu vwe nghién ciru

DPdng bang song Ctru Long 14 bd phéan cua
chau tho song Mé Koéng c6 diéntich 40,6 nghin
km?. Pong bang song Ciru Long ¢6 vi tri nam
lién ké ving Pong Nam Bo, phia Bic giap Cam-
puchia, phia Tay Nam la Vinh Thai Lan, phia
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Pong Nam 1a Bién Pong. Cac diém cuc cua
ddng bang trén dét lién, diém cuc Tay ¢ phuong
My P, thanh phd Ha Tién, tinh Kién Giang;
cuc Bong ¢ xa Thira Dtrc, huyén Binh Pai, tinh
Bén Tre; cuc Bic ¢ xd Hung Pién A, huyén
Vinh Hung, tinh Long An; cuc Nam ¢ xi Dat
Miii, huyén Ngoc Hién, tinh Ca Mau. Ngoai ra,
con c6 cac dao xa bo cua Viét Nam nhu Pao Phu
Qudc, quan dao Tho Chu, Hon Khoai (Hinh 1).
V& phia tay, Dong bang séng Ciru Long duoc
gidi han boi song Chau Pdc va kénh Vinh Té
mot dong kénh nhan tao chay doc theo bién gidi
Viét Nam-Campuchia, nhan nudc song Hau
Giang qua song Chau Déc tai Thanh phd Chau
Dbc d6 nudc ra Vinh Thai Lan, giéi han mot
vung dat thdp ngap nudc theo mua goi 1a tir giac
Long Xuyén.O khu vuc giita hai dong song Hau
va song Tién, Pong bang séng Ciru Long duoc
gi6i han dau ngudn bai cac dong kénh ndi ngang
tai 2 huyén thi diu ngudn Tan Chau va An Pha
cua tinh An Giang nhu kénh Vinh An.

VINH THAL LAN
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Hinh 1. Ban dé vi tri khu viee nghién ciru

2.2 86 liéu thu thip

- Nghién ctru da tién hanh thu thap sb liéu
muc nudc tram Tan Chau va Chau Pdc tir nam
2013-2019, sb liéu triéu tram viing Tau nim
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2013-2019.

- Tinh toan, xir 1y s6 liéu luu lugng ngay tai
tram Kratie thong qua duong quan h¢ myuc nudc
~luu luong (H~Q) da dugc xay dung tai tram (tir
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2013-2019).

- Thu thap sb liéu man 16n nhét tr 32 tram
quan tric do muyc nuéc déng bang séng Ciu
Long tr 2014 -2019.

2.3 Gioi thiéu moé hinh MIKE 11 va
MIKE11-GIS

MIKE 11 1a mot phan mém k¥ thuét chuyén
dung md phong luu lugng, chat lugng nude va
van chuyén bun cat ¢ ctra song, séng, hé thong
tudi, kénh dan va cac hé théng dan nudc khac.
MIKE 11 1a cong cu lap mo hinh dong lyc mdt
chiéu, than thién voi nguoi str dung nham phan
tich chi tiét, thiét ké, quan 1y va van hanh cho
song va hé thong kénh dan don gian va phtc tap.

Poc két qua tir mo hinh
delta Few chuyén vao
M0 hinh Mikell

it dur bdo friéu
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V61 moi truong ddc bict than thién voi nguoi st
dung, linh hoat va toc do, MIKE 11 cung cép
mot moi trudng thiét ké hiru hiéu vé ky thuat
cong trinh, tai nguyén nudce, quan 1y chit lugng
nudc va cac ung dung quy hoach. M6 dun mo
hinh thuy dong luc (HD) 1a mot phan trung tim
ctia hé théng 1ap mo hinh MIKE 11 va hinh
thanh co s& cho hau hét cic md dun bao gdm: dy
bao 10, tai khuyéch tan, cht lugng nudce va cac
mé dun van chuyén bun cat. M6 dun MIKE 11
HD giai cdc phuong trinh tong hop theo phuong
dung dé dam bao tinh lién tuc va bao toan dong
luong (phuong trinh Saint Venant).
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Hinh 2. So @6 phan mém diéu khién mé hinh MIKE1I va MIKE11- GIS
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Hinh 3. Giao dién diéu khién modul MIKE 11
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2.4 Xdy dwng phian mém phuc vu dw bdo

Nghién ctru xay dung dugc phan mém du bao
11, xdm nhap man song Ctru Long st dung bd
mo hinh MIKE 11 va MIKE 11-GIS xuat két qua
du bao d6 man 1én Google Earth gdm: (1) Khi
Dit lidu; (2) Khéi Giam sat; (3) Khdi Dy bao; (4)

Khéi Xuét ban tin; trong d6 khéi du bao s& bao
g6m 2 modul diéu khién va chay moé hinh MIKE
11 va MIKE 11-GIS (Hinh 2). Giao dién diéu
khién, modul chay mé hinh MIKE 11 va MIKE
11-GIS dugc thé hién trén hinh 3-hinh 5.

T DU Gdmalt | Do | Tulbeen Thiegin Theit
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Hinh 5. Giao dién chay mo hinh MIKE 11

3. Phan tich két qua va danh gia

3.1 Két qua duw bdo lii

Két qua du bao dugc danh gia bang sai s6
dugc tinh theo khoan 1 diéu 11 thong tu
42/2017/TT-BTNMT ngay 23 thang 10 nim
2017 cua Bg Tai nguyén va Moi truong “Quy
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dinh k¥ thuat danh gia chét luong du bao, canh
béo thuy van”. Theo d6 sai s6 cho phép cac tram
dugc tinh theo cong thirc See= 0,67401. Két qua
tinh sai s6 cho phép duoc 1am tron va thé hién
trong bang 1.
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Bdng 1. Sai s6 cho phép cdc tram ha luu séng Mé Kong

STT Tram Sai s6 cho phép (cm)
1 Tan Chau 16
2 Chéu Doc 16

tram Can Tho 14 52 cm. Vi sai s6 cho phép nhu
trén, két qua du bao thtr nghiém céc tram dugc
thé hién trong bang 2.

Két qua du bao cho thay, sai s6 10n nhat trong
du bao muc nudc tram Tan Chau la 50 cm; tram
Chau Péc 1a 48 cm; tram My Thuéan la: 43 cm;

Bdng2. Chat lwong diw bdo mirc nmiede 1om nhat ngay trong miia i nam 2019

STT Tram Chit lwong dw bao dat (%)
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Hinh 6. Qua trinh muc nwoc thuc do,dy bao tai 02 tram Tan Chdu, Chau Péc mia i nam 2019
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Cong cu du bao mo phong dugc dién bién xu
thé muc nudce 16n nhat ngay cac tram ha luu song
Mé Kong. Trong mot vai con tridu, do din bién
triéu dyu bao khong dién bién phu hop véi tricu
thuc do, do do, duong qua trinh myuc nudc du
béo, thuc do cc tram xuit hién mot s6 diém sai
léch 16n. Két qua du bao thir nghiém cho két qua
dat xap xi 75-78%. Puong qua trinh muc nude
thuc do va du bao tai 02 tram: Tan Chau, Chau
Pdc cho mua Ii ndm 2019 duogc thé hién trén
hinh 6.

3.2 Két qua dw bdo min

Déi véi du bao man, khi chay thur nghiém cho
mua kho nam 2016 (day la mua c6 xam nhap
man cao nhat). Két qua chay thir nghiém cho
thdy sy phan bd min trong song twong d6i khép
véi sb liéu do man (Hinh 7). Du trén Kkét qua mo
hinh MIKE11-GIS md phong lai qua trinh xam
nhdp man nam 2016, nghién ctru dua ra két qua
du bao thtr nghiém cho mua khé nam 2019-2020
(Hinh 8) va ban db phan bd ném man khu vuc
dong bang séng Ciru Long ndm 2016 va du bao
nam 2020 (Hinh 9).

H
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Hinh 7. (a) Két qua phdan bé ném man trong séng tie mé hinh MIKE 11 thoi ky 10-3-2016; (b) Két
qua phan bo ném man trong song trén Google Earth
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Hinh 8. (a) Két qua dw bdo phin bé ném man trong séng tir mé hinh MIKE 11 thoi ky thang
2/2020; (b) Ket qua phan bo ném man trong song trén Google Earth

4. Két luin

Nghién ctru di ung dung duoc két qua md
hinh FEWS dé xdy dung thanh cong phan mém
mém dy béo I, xdm nhap man séng Ciru Long
st dung bd mé hinh MIKE11 va MIKE11- GIS
xuét két qud dy bdo do man lén Google Earth.
Phan mém duoc xay dung voi 04 khoi chirc nang

c6 08 modul chinh: Modul két néi dau ra cua
chuong trinh trao d6i s6 liéu Hydmet thanh dau
vao cho hé théng FEWS, tich hop trong chuong
trinh du bao; Modul Iuu trit dir li¢u lugng musa,
muyc nudc, luu lvgng, myuc nudce triéu; Modul
quan tri hé thong giam sat lwong mua, muc nudc,
luu lugng, muc nudc triéu; Modul van hanh
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phan mém Hydmet; Modul doc két qua du bao
thay van tir phan mém FEWS dé lam dau vao
cho mé hinh MIKE11; Modul diéu khién mo
hinh MIKE11 va MIKE11- GIS. B§ cong cu du
bao dugc xay dung trén nén co sd ngdn ngit 1ap
trinh hién dai, c6 tinh mo, c6 kha nang tich hop
bd sung va nang cap cac modul khi can thiét. Vi
7 nam s liéu myuc nude 2013-2019, 6 nam sd

nudce 16n nhat cua 2 tram Tan Chau va Chau Déc
thir nghiém cho nam 2019 dat tir 75-78%, danh
gid phan bd ném min trong séng niam 2016
tuong d6i phu hop véi sb liéu thyuc do, phan mém
cho thdy c6 thé duoc ap dung hang ngay trong
mua I{i, va du bado xadm nhdp man trong mua kho
hd tro cac du bdo vién tac nghiéptai Trung tAm
Duy béo khi twong thuty vin quéc gia.

liéu man 2014-2019. Chat lugng dy bao muc

BAN PO PHAN BO PO MAN KHU VIYC DPONG BANG SONG CUPU LONG
NAM 2016 VA DY BAO NAM 2020
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Hinh 9. Ban d6 phdn b6 ném man khu vwee dong bang séng Ciru Long nam 2016 va di bdo
nam 2020

Loi cam on: Bai bdo hoan thanh trong khudén khé la két qua nghién ciru xdy dung phan mém phuc
vu tae nghiép tai Trung tam Dy bdo Khi twong Thiyy van quéc gia “Nghién ciru xdy dung phan mém
dw bao i, xam nhap man song Cuu Long su dung bo mé hinh MIKE1l va MIKE1I- GIS xudt két
qua du bao do man lén Google Earth”.

Tai li€éu tham khao

1. Doan Quang Tri, Nguyen Cao Don, Chen Yi Ching, Pawan Kumar Mishra (2014), Modeling
the Influence of River Flow and Salinity Intrusion Processing in the Mekong River Estuary, Vietnam.
Lowland Technology International, 16 (1), 14-25.

2. Poan Quang Tri, L& Thi Hu¢ (2016), Mo hinh hoa duw bao dong chay luwu vuc song Mé Cong,
Viet Nam. Ho1 nghi khoa hoc - Khi tugng thiy van va hai duong hoc, Khoa khi tuong thily van phat
trién va hoi nhép, 1-9.

3. Nguyen Thi Mai Linh, Doan Quang Tri, Tran Hong Thai, Nguyen Cao Don (2018), Applica-

TAP CHi KHI TUQNG THUY VAN
S$6 thang 02 - 2020




BAI BAO KHOA HQC

tion of a two-dimensional model for flooding and floodplain simulation: Case study in Tra Khuc-
Song Ve river in Viet Nam. Lowland Technology International, 20 (3), 367-378.

4. Nguyén Thi Tuyét Nhung, Poan Quang Tri, Doan Vian Hai (2018), Nghién ciru iing dung bo
mo hinh FEWS xdy dung cong cu dw bdo lii cac tram hg luu song Mé Kong. Tap chi Khi tugng Thuy
van, 688, 24-35.

5. Tran Hong Thai, Doan Quang Tri (2019), Combination of hydrologic and hydraulic modeling
on flood and inundation warning: case study at Tra Khuc-Ve river basin in Vietnam. Vietnam Jour-
nal of Earth Sciences, 41(3), 240-251. Doi: 10.15625/0866-7187/41/3/13866.

6. MRCS (2011), Flood Management and Mitigation Programme (FMMP), Regional Flood Man-
agement and Mitigation Centre (RFMMC), URBS and FEWS and evaluation of pilot system devel-
opment of URBS and FEWS for selected catchment for each national line agencies, Phnom Penh,
Cambodia, June, 2011, Regional Advance Training Course, OSP: MRCS.

7. Doan Quang Tri, Quach Thi Thanh Tuyet (2016), Effect of Climate change on the Salinity In-
trusion: Case Study Ca River Basin, Vietnam. Journal of Climate Change, 2 (1), 91-101. Doi:
10.3233/JCC-160010.

8. Doan Quang Tri, Tran Hong Thai (2017), Adaptation to Climate Change on the Saltwater In-
trusion in Estuaries. LAP LAMBERT Academic Publishing, OmniScriptum GmbH & Co. KG,
BahnhofstraBe 28, 66111 Saarbriicken Germany, pp. 60.

9. Tran Hong Thai, Hoang Van Dai, Doan Quang Tri (2017), Application Couple Model in Salt-
water Intrusion Forecasting in Estuary. LAP LAMBERT Academic Publishing, OmniScriptum
GmbH & Co. KG, BahnhofstraBe 28, 66111 Saarbriicken Germany, pp. 124.

10. Poan Quang Tri (2016), Ung dung mé hinh MIKE 11 mé phong va tinh todn xam nhdp mén
cho khu vwc Nam Bé. Tap chi Khi tugng Thuy van, 671, 39-46.

11. Nguyén Quéc Anh (2012), Khai thac svr dung 6 liéu mwa vé tinh trong duw bao il luu viee song
Mé Kéng (tir Chiang Saen dén Stung Treng). Luan vin thac sy khoa hoc.

12. URBS, 4 rainfall runoff routing Model for Flood forecasting & design, version 4.00 by D.G.
Carroll.

THE APPLICATION OF NUMERICAL MODELLING TO ESTAB-
LISH THE FORECASTING SOFTWARE FOR FLOOD AND SALINE
INTRUSION AND DISPLAY THE RESULTS ON GOOGLE EARTH

Doan Van Hai', Le Thi Hue!, Doan Quang Tri*"
"National Centre for Hydro Meteorological Forecasting
*Vietnam Journal of Hydrometeorology

Abstract: Flood and saltwater intrusion warning play an integral part at the National Center for
Hydrometeorological Forecasting (NCHMF). The study has applied modeling (including MIKE 11-
MIKE11-GIS-Google Earth) to simulate and estimate downstream flood and display the forecasting
results of salinity for the Mekong Delta based on Google Earth platform. The simulation results
show that the software is capble of predicting the incidence and displaying the real lines and cal-
culations. The results of salinity distribution on the river are relatively compatible with the actual
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results measured at the stations. The forecasting results of the projected and actual maximum water
level range from 7-14 cm. The safety water levels at Tan Chau and Chau Doc stations are relatively
high, most of them reaching 75-78%. The soffware is developed on modern programming language,
which could be integrated and upgraded if necessary. The testing of the software shows that the
forecasting modelling can support the forecasting requirements at NCHMF.

Keywords: MIKE1l, MIKE11-GIS, Googel Earth.
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