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UNG DUNG HE THONG PHAN TiCH LU TiCH HQP IFAS
CANH BAO LU THUQNG NGUON
SONG NAM NON VA NAM MO, TINH NGHE AN

Nguyén Xuan Tién®, Lé Hiru HuAn®,
Trinh Ping Ba®, Nguyén Viin Linh®

OPai Khi twgng Thuy van khu vue Bic Trung Bo
@Khoa Thuy van va Tai nguyén nudc - Pai hoc Thuy loi

lit cho thuong nguén song Nam Non va Nam Mg, tinh Nghé An. Day la hai lvu viee co dién

Bdi bdo giGi thiéu mot s6 két qua ving dung hé thong phan tich lii tich hop IFAS canh béo

tich phan 16n & nwée ban Lao, s6 liéu quan trdc Khi twong Thiy van khéng c6. Tdc gia
dd sir dung so liéu miea vé tinh lam dau vao cho hé thong phan tich lii tich hop IFAS dé canh bdo lii
cho viing thirong nguon hai heu viee séng néi trén. Két qua nghién ciru c6 thé dwa vao tac nghiép
hang ngay nham gép phan cho céng tic phong chong lii lut ¢é hiéu qua.
Tu khoa: IFAS, song Nam Non, song Nam Mo, $6 liéu mura vé tinh, canh bao lii.

1. Mé dau

Su phat trién cua cong nghé tin hoc va vién
tham d tao diéu kién san sinh ra nhiéu mo hinh
thuy van, thay luc tién tién trén thé gidi vai
nhiéu wu diém nhu co so 1y thuyét chit ché, toc
do tinh toan nhanh, giao di¢n than thién. [FAS
(The Integrated Flood Analysis System) la h¢
thong phan tich 1i - dong chay do Trung tdm
Qudc té vé quan 1y tham hoa va rui ro tai nguyén
nudc (ICHARM) cua Nhat Ban xdy dung va
phat trién. N6 1a bd cong cy nham du béo, canh
bao 1l hi€u qua va phu hop vai cac luu vyc 16n.
Hé thong nay c6 kha nang sur dung dit liéu mua
thuc do quan tric bé mat hodc dit liéu mua vé
tinh gdbm: Gsmap, Noaa, Nasa....1am dau vao cho
hé théng.

Luu vuc thugng nguén song Nam Non, Nam
Mg, tinh Nghé An, 1a luu vuc c6 dién tich chu
yéu & nudc Lo, s6 lidu quan tric khi tuong thay
van khong co6, hang nam thuong xuyén c6 mua
It xay ra, nén nhom nghién ctu lya chon ung
dung IFAS dé canh bao 1, phuc vu cho cong tac
phong tranh Iyt bao cho thuy di¢n Ban V& va cac
huyén mién nai Tay Nghé An.

TAP CHi KHi TUQNG THUY VAN

2. Gi6i thiéu khu vue nghién ctru va két
qua uwng dung IFAS

2.1. Gidi thiéu khu vwe nghién ciru

Luu vuc hé théng séng Ca bao tram toan b
lanh thd Ngh¢ An voi dién tich toan bo luu vuc
song Ca la: 27.200 km?2, phan Viét Nam la:
17.730 km?. S6ng Ca phat nguyén tir tinh Xiéng
Khoang thudc nudc Cong hoa dan chu nhén dan
Lao, vi tri ngudn séng Ca 103°15'20" kinh do
Pong va 20°10'30" vi d6 Béc. Song chay theo
huéng chii yéu Tay bic - Péng nam qua tinh
Nghé An 1di d6 ra bién Dong tai Ctra Hoi. Nam
Non la thuong ngudn séng Ca va Nam Mo la
mdt nhanh cép I ctia song Ca.

Séng Nam Mo bat ngudn tir diy Phu Sam
Sum c6 d6 cao 2.620 m thudc tinh Xiéng
Khoang Lao, véi dién tich luu vuc 3.970 km?,
chidu dai dong song chinh 1a 160 km. Tinh dén
tram thuy van Muong Xén, dién tich luu vuc
song Nam Mo 1a 2620 km?2. Tram thay vén cap 1T
Mudng Xén do cac yéu t6 sau: Mua, myc nudc,
luu lugng, nhiét do khong khi va nhié¢t d§ nudc;
s6 liéu quan tric tir 1968 dén nay.

Séng Nam Non c¢6 dién tich luu vuc tinh to1

S thang 12 - 2016



thuy dién Ban V&: 8700 km?, trong d6 c6 7080
km? thudc dia phan dat Lao chiém 80% dién tich
luu vuc con lai nam & trong nudc, song cod chiéu
dai 272 km. Trong nghién ctru nay, chiing t61 sur
dung s0 liéu luu luong dén ho Ban V& dugc tinh

NGHIEN CUU & TRAO POI

toan dya trén so liéu quan trac muc nude ho do.
2.2. Gidi thi¢u IFAS [1]
Céu tric cua hé théng bao gdm 3 mo hinh bo
phan voi cac chtrc nang nhu bang 1 va hinh 1.

Bang 1. Cdc chirc nang cua 3 mo hinh bo phan

Mo hinh

Chirc nang

Mo hinh nudc mat

Tham xubng tang ngam. Dong chay mat. Lugng trir mat.
Bdc hoi tir mirc nudc ngam. Xuit ra dong trung gian

M6 hinh nudc ngam

Xuét ra dong nudc ngam

M0 hinh trong song

Chay trong long song

r

Sélidu mura vé tinh: internet )
1.3B42RT(NASA) vung che phu : 50N-50S
d6 phan giai khéng gian: 0.257, thoi doan: 3h, thoi gian tré co so liéu sau: 10h
2.GSMaP(JAXA) vung che phu : 60N-60S
dé phan giai khéng gian: 0.1°, théi doan: 1hour, théi gian tré c6 sé liéu sau: 4h
3.Cmorhp, Qmorph(NOAA)

: Tao mang luéi séng tir sé lisu DEM \

GTOPO30(USGS) d¢ phan giai: 1Tkm
hydro1k(USGS) d6 phan giai : 1km
Global Map(ISCGM) d¢é phan giai : 1km

Danh gia cac théng sé (Cai dat san cac théng sé mau
sir dung dat : GLCC(USGS), Global Map(ISCGM)
tham phu : soil texture(UNEP), soil depth(NASA), soil moisture(UNEP)
dia chat: CGWM )

Phan tich dong chay

Xem mat bang, 3 chiéu, bang & dé thj, hoat hinh
Hoat hinh trén Google Earth

Hinh 1. Céu tric ciia IFAS

Mo hinh PWRI trong IFAS bao gom ba mo
hinh bg phan 1a mé hinh nudc mat, mé hinh
nudc ngdm va md hinh nudc trong song. Cac
hinh 2:4 biéu thi cac dic trung va cac thong sb

cua ting mo hinh bd phan noi trén (m6 hinh
nude mit, nude ngam va nudc trong sdng) ciing
cac phuong trinh todn hoc mo ta cac qua trinh
dong chay trong cac mé hinh bd phan. Trong do:

Mua
Dong chay mat:

S (Dong chay sat mat):
M s T[T anh b8/ =Sq)

Tham:
A fu(h -Sfo) / (Sm —SFO)

—Y

Hinh 2. So @6 mé hinh bo phan nuwoc mat

Muwa
Ding ch ay mat:

— E ]“(h Sy )m /
St (Dong chay sat mat):
oo, I a, A fyh=S,) /(S =S4y

Tham:

Avfo(h=Sg,) /(S =Sg0)

Hinh 3. So' do mé hinh bé phdn nuée ngam

TAP CHI KHi TUQONG THUY VAN
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Hinh 4. So' do mé hinh bé phdn meéc trong
long song

Trong do6:
h: d6 cao nuéc trong bé chira, L: Chiéu dai 6
ludi, N: Hé s6 nham Manning,

i: do dbc, a.i: Ty 1¢ tham dong chay gia nhap
theo phuong thing dung;

A: dién tich 6 luéi, fo: do thim tdi da =Ko
(murc tham béo hoa)

M0 hinh dong chay trong long song dugc so
d6 héa nhu hinh 4.

2.3. Két qua trng dung IFAS

2.3.1. Xac dinh luu vue tinh toan

Khoanh ving luu vuc thuong ngudn séng
Nam Mo tinh dén tram thuy van Muong Xén va
thuong ngudn song Nam Non dén thuy dién Ban
V&. Tiép theo, st dung moi trudng IFAS dé thiét
1ap luu vuc, hé thong song, sir dung dat hay 16p
phu cho tung luu vuce (Hinh 5).

Time Serss TablelPhural Cel)
Fiver Cross Section Chart
Time Control

Luu vue song Nam Mo dén tram Muong Xén

Luu viee song Nam Non dén TP Ban Vé

Hinh 5. Thiét lap luu viee tinh todan

2.3.2. Thiét ldp bg théng s6:
Vao Tool chon Paramater maneger

Data Name Modif ied Date
@ 2 Laver Tank () 3 Laver Tank
Surface |Subsurface | Aquifer | River Course |
Mo SKF HFMXD  HFMND  HFOD SNF FALFX  HIFD -
0.0005 0.10 o.01 0.005 0.70 0.80 0.00
2 0.00002 |0.06 0.01 0.005 2.00 0.80 0.00
g 0.00001 (0.05 o.01 0.005 2.00 0.50 0.00
4 0.000001 0.001 0.0005 0.0001 |0.10 0.30 0.00 S
[ Update | [ Insert | [Delete | [ Ue || Down || Read |

Classification  Sub-Basin|

Parameter No

Landcover(GlobalMap)

1.2,8,4.5,6

7.8.9,10,186,17

[ Lesend Set

] [ Parameter Set

)

Row Col Grid

Par. Bas inNo

Hinh 6. Hiéu chinh thong sé IFAS

TAP CHi KHi TUQNG THUY VAN
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2.3.3. Két qua hiéu chinh va kiém dinh

Pé hiéu chinh va kiém dinh mé hinh, ching
t61 str dung s6 liéu quan tric dong chay tai tram
thiy van Muong Xén:

- L{ hiéu chinh :

r
PR S —

.............
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+ Tran 18 tir 1h/01/ - 23h/30/6/2011

- Lii kiém dinh:

+ Tran 18 tir 1h/01 - 23h/31/8/2010

* Hiéu chinh li 1h/01/ - 23h/30/6/2011.

»
ESEeE

K e« I |

e 11 Bl el LT T o s |

Hinh 7. Qua trinh tinh toan va thuc do tran li thang 6/2011 tai Muong Xén

Tir két qua trén ta nhan thiy duong qua trinh
luu lugng mo phong va thuc do c¢6 hinh dang
tuong d6i phu hop nhau, hé sb trong quan R? =
0,802, sai s6 dinh SSp = 5,714%. Thoi gian xuat

hién dinh 1t mo6 phong 1éch 2 gi¢ so vai thoi gian
xuat hién dinh 1d thye do.
*Lii kiém dinh: Tir 1h/01-23h/31/8/2010.

o — e |

S ELE BEuLEEE Eadrs

¥ osoof 1+~ 1

€ - = <] = ) [

= e o T |

Hinh 8. Qua trinh tinh toan va thuc do tran li thang 8/2010 tgi Muong Xén

Tir két qua trén ta nhan thay duong qué trinh
Iuu lugng mo phong va duong thuc do cé hinh
dang tuong d6i ph1‘1 hop nhau: Hé s6 trong quan
R2=0,754, sai s6 dinh SSp = 6,425%. Thoi gian
xudt hién dinh 1ii mé phong 1éch 4 gid so véi thoi
gian xudt hién dinh 1ii thuc do.

2.3.4. Két qua irng dung cho dot lii thang 8
nam 2016

Nhan xét: Thoi gian tdp trung nude cua luu
viue Nam Mo tinh dén tram thiy van Muong Xén

tr 10 - 12h va thoi gian tap trung nudc cua luu
vie Nam Non tinh dén thiy dién Ban V& 1a 20 -
23h. Nhan thdy duong luu luong tinh toan va
duong thuc do c6 hinh dang tuong tu nhau; Véi
hé s6 Nash tai hai luu vuc 13 0,70 va 0,75; Sai s6
dinh It gitra luvu luwgng dinh 1i thyc do va tinh
toan tai Mudng Xén: 7,5% va sai s6 dinh I giira
luu lugng dinh 1t thuc do va tinh toan tai thuy
dién ban V¢: 6,8%.

TAP CHI KHi TUQONG THUY VAN
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rqu: Hydrograph L??f r
Project:BanVe33 Date Time:08/18/2016 00:00:00 H
Dis. Riv.Cource :

—— TTBarve082016(G10247) — BanveQ4 M Ave.in Upper(G10247) —— CURRENTBAR 1
8000 0 -
7000 B i
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Hinh 9. Keét qua dy bao tran li thang 8/2016 tai Ban Ve

Vm:Hydrograph ‘ 2 |
ProjectMuongXen20_08_2010 Date Time:08/17/2016 00:00:00 i
Dis. Riv.Cource L

—— Tinhtoan2016{G2963) —— MuongXenQ3 [N Ave.in Upper(G2963) —— CURRENTBAR i
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1300 | - L
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5 1400 = Bt
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400 4L o [0 F
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- R R EEEEEEEEEEEEEE R r
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Hinh 10. Két qua dir bdo tran lii thang 8/2016 tai Mwong Xén

3. Két luan s6 liéu mua vé tinh 1a 4h) dbi vé6i luu vue Nam
C6 thé ap dung IFAS dé canh bao lii cho lvu  Non tai Ban V& va dbi véi luu vuc Nam Mo tai
vuc Nam Non, Nam Mg béng s6 liéu vé tinh véi Muong Xén la 6 - 8h.
thoi gian du kién 14 - 18h (do thoi gian tré cua

Tai liéu tham khao

1. Lé Hitu Huan (2015). Nghién ctru xay dung hé thong phan tich 1ii lut tich hop IFAS, canh bao
lii cho song Ngan Sau, Ha Tinh. Dé tai nghién ciru cip co so.
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APPLYING THE INTEGRATED FLOOD ANALYSIS SYSTEM (IFAS)
FOR WARNING FLOOD IN UPSTREAM OF NAM NON AND
NAM MO RIVER, NGHE AN PROVINCE

Nguyen Xuan Tien®, Le Huu Huan®,
Trinh Dang Ba¥, Nguyen Van Linh®
(DNorthern central regional Hydro-meteorological Center
@Faculty of Hydrology and Water Resources, Water Resources University

This paper presents some results of the Integrated Flood Analysis System (IFAS) application
for flood warning in upstream of Nam Mo and Nam Non rivers, Nghe An province. Most of the basins
are in Lao territory which the hydro-meteorological data is not available. The satellite rainfall data
is used as input to the model for flood warning in the upstream rvivers. The research results can be
applied in daily operation of flood prevention.

Keyword: The Integrated Flood Analysis System, river Nam Non, Nam Mo river, satellite
rainfall data, flood warning.
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