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NHAN DIEN VA PE XUAT GIAI PHAP CANH BAO LU QUET
DUA TREN CHI SO MUA TiCH LUY O THUQNG LUU
THOT POAN NGAN CHO LUU VUC SONG CA

P6 Hoai Nam
Vien Khoa hoc Thuy loi Viét Nam

Tém tit: Phwong phdp nhdn dién va canh bdo i, lii quét dwa trén nhitng phan tich vé muea 1om
da cho thdy mét so wu diém néi bat, dic biét khi sit dung cdc bé dir liéu phdn bo khéng gian &
pham vi khu viee hay toan cau, giip gidi quyét nhitng khé khan vé thu thdp dir liéu & cdc luu viee
séng chay qua nhiéu quéc gia. Bai bdo giGi thiéu mot cach tiép cdn don gidn dé xdc rii ro lii
quét cho séng, sudi khu viee mién niii duwa trén chi s6 erong mua tich lity & thwong luu thoi doan
ngdn dwoc phan tich tir b6 dir liéu mwa ngdy, tdi tao cho khu vue gié mia chdu A trong giai
doan khi hdu 1961-2007 (APHRODITE). Nghién ciru dién hinh dwoc dp dung cho luu vuc song
Cd va da xdc dinh dwoc mire do rii ro lii quét cho toan bé mang ludi séng, suéi. Két qua nghién
ciru di so bg dwoe kiém nghiém, phdan dnh sw phit hop véi thiee té va cho thdy khd ndng iing
dung dé canh bdo lii sém.

Tir khéa: Lii quét; Chi sé lwong mua tich liiy 6 thwong luwu; Div liéu mwa APHRODITE

Summary: Flood detection and warning methods based on extreme rainfall analysis have
showed some advantages over conventional practices, especially when using regional or global
spatial distribution datasets that helps to overcome difficulties in data collection in
transboundary river basins. This article introduces a simple approach to assess the risk of flash
floods in mountainous areas based on a short duration upstream accumulation precipitation
index analyzed using a regional rainfall dataset reconstructed for Asian monsoon areas during
period 1961-2007 (APHRODITE). A case study is applied for Ca River Basin and flash flood
risks are identified for the entire river network. Results have been preliminarily verified and
reflected a reasonable agreement with the reality and capability for early flood warning.
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1. PAT VAN PE Tu nhitng ndm 1970 va 1980, vin dé li quét
da thu hat sy quan tdm ngay cang nhiéu cua
céc nha khoa hoc, nha quan 1y. T6 chic Khi
twong Thé giéi (WMO) da thac diy viéc
thanh 1ap cac hé théng nhan dién, canh bao
1 quét [1]. Dya trén co s& d6, nhiéu qudc
gia d3 va dang thiét 1ap cac hé thong co chirc
nang nhan dién, canh bao 1i phu hop véi
diéu kién ty nhién, kinh té xa hoi cia ting

L{ quét 1a mdt trong nhiing loai hinh thién tai
kha phd bién & cac khu vyc mién nui. Pic
diém co ban cua i quét 1a thoi gian tap trung
dong chay nhanh, dot ngot lam cho nguoi dan
khong c6 du thoi gian dé tng phd. Nguyén
nhan gy ra li quét chu yéu do tac dong cia
mua 16n & cac khu vuc c6 do doc cao; d6i khi
1ii quét ciing co thé xay ra do yéu té v& dap.

khu vue.
Ngay nhan bai: 21/8/2017 Thue hanh canh bao i quét & Viét Nam gan
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ban, c6 ba phuong phap thuong duoc &p dung
dé canh bao Ii quét bao gom: (i) dua trén cac
yéu td vé khi hau, dia hinh dia mao, thim phu
va tho nhudng [2]; (ii) dwa trén cac gia tri
ngudng mua gy lii quét quan tric (tu dong)
tai cac diém do mua trén Iuu vuc [3]; va (iii)
dua vao du bao dong chay I [4]. Tuy nhién,
cac tiép can hi¢n tai cting cho théy han ché chu
yéu d6 la thong tin vé lwong mua thudng
khong du chi tiét vé mat khong gian do diém
quan tric thua, dic biét & cac khu vuc mién
nui. Mat khac, st dung mo hinh thuy van-thuy
luc dé du béo luu lugng, muc nudc tai mot vi
tri ndo d6 trén hé thong séng luén doi hoi sb
lugng 16n thong tin vé mat dém, tai liéu quan
tric dung dé hiéu chinh va kiém nghiém mo
hinh; tuy nhién, cdc thong tin nay thuong
khong day du ddi véi hau hét cac luu vuc
song, dac biét ddi véi cac luu vuc song nho,
song chay qua nhiéu qubc gia.

Phuong phdp nhdn dién va canh bdo la, Iu
quét dya trén phan tich mua 16n da cho thiy
mot sé wu di€m ndi bat, vi du nhu tinh don
gian va sir dung cac ngudn dir liéu phin bd
khong gian, giup vugt qua sy phu thudc vao
dit liéu, sd lidu tir cac tram do. Bai bao g101
thiéu mot cach tiép can don gian dé xac dinh
nguy co va kha ning Gng dung dé canh bao
1ot sém cho cac khu vuc mién ndi dua trén
chi s6 luong mua tich liy ¢ thuong luu thoi
doan ng'fln duogc phan tich tir by dir liéu mua
ngay trong thoi ky khi hau 1961-2007, day la
san ph'flm cua du an tai tao dir li€u mua c6 do
phan giai cao cho khu vyc gié mua Chau A.
Luu vuc song C4, noi thuong xuyén chiu anh
huong cua i quét, di duoc lya chon lam
nghién ciru dién hinh.

2.SO LIEU VA PHUONG PHAP THUC HIEN
2.1. Dir liéu mwa APHRODITE

Mic du hién nay cong nghé quan tric, du béo
mua b?lng vé tinh d3 dat duoc nhiéu thanh tuu
n6i bat, gop phan khic phuc nhitng han ché
cho cac khu vue c6 rat it, tham chi khong c6
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tram quan tric. Thé nhung, vé co ban thi viéc
xac dinh lvgng mua dya trén dir li¢u hinh anh
chup tir vé tinh cho cac viing lanh thd van gip
nhiéu khé khin, sai s6 16n. Chinh vi thé, dé
wdc tinh lwgng mua va danh gia su thay doi
vé tan suat, dir liu quan tric mua bang cac
tram do truyén théng van 1a can thiét. Xuét
phat tir yéu cau do6, du an xay dung co so dit
liéu mua ngdy dua trén ludi tram quan tric
mit dat cho khu vuc chau A dwoc hinh thanh
vao ndm 2006 do Quy Phat trién Nghién ctru
va Cong ngh¢ Moi truong, BO Moi truong
Nhat Ban tai trg va duogc goi tit Ia
APHRODITE [5]. Du 4n di xay dung chudi
s6 liéu mua ngdy cho khu vuc chiu anh hudng
gi6 mua & Chau A va khu vuc Trung dong
trong thoi ky khi hau 1961-2007 (Hinh 1). D@
litu dung dé xay dung chudi s6 liéu mua
dugc thu thap tir cdc Trung tdm Khi tugng
Thay van cua ting qubc gia trong khu vuc.
Vé phan tich khong gian, du an APHRODITE
tinh toan mua ngay trung binh cho cac 6 ludi
vo1 khoang cach 0.25 do, tuong duong 25 km.
D@t liéu mua dugc ma hoa & dang nhi phan
sau d6 dd duoc giai ma theo dinh dang chuin
(ASCCII) cho tirng diém ludi.

Tinh d&én thoi diém nay, udc tinh lrong mua
bd1 Dy an APHRODITE duoc cho 1a c6 mirc
dd chi tiét va tin cdy cao. So sanh véi udc tinh
luong mua thong qua sy két hop gitra vé tinh
héng ngoai va dir li¢u tai cac tram quan trac
(du an CHIRPS) v61 d§ phan gidi khong gian
cao hon ciing cho két qua kha tuong dong [6].
Nhu vay, cé thé nhan xét day la co so dir ligu
kha phii hop dung dé phan tich mua li cho cac
hau hét cac khu vuc, dic biét d6i véi cac luu
vuc song chay qua nhiéu quéc gia khi viéc
chia s¢ dir liéu quan tric giita cic bén gip
nhiéu khé khan.

2.2. Chi s6 lwong mura tich lily & thwong luu

Rui ro It quét thuong gay nén boi hai nguyén
nhan chinh d6 la do dac diém dia hinh, dia
mao va dic biét la cuong d6 mua thoi doan
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ng?in. Gan day, mot chi s6 vé mua 16n da duge
thiét 1ap dé gitip nhan dién hiém hoa Iii, Iii quét
& mot s6 luu vuc song & Chau Au [7]. Chi sb
luong mua tich iy ¢ thuong luu (EPI) tinh
toan cho mot vi tri nao do trén luu vuc tai mot
thoi diém (z) dugc xac dinh 1a gia tri 16n nhat
clia ty s gitta luong mua tich liy & thuong
luu (UPg4) trong thoi doan di dugc da xay ra
trudc do va trung binh ctia UPy 16n nhat cac
nam trong thoi ky khi hadu dang xem xét, nhu
dugc biéu dién ¢ phuong trinh (1) dudi day.

UP, (1) 0

N Z max(UPd[ ) yi

y[:]

EPI(t) = max

Trong d6 di c6 thé duogc thiét 1ap cho cac thoi
doan khac nhau (vi du: 6 gio, 12 gio, v.v...),
tuy nhién dy 4n APHRODITE cho két qua
phan tich mua ngay nén thoi doan tinh toan di
=24 gio; ¢ 14 thoi diém két thuc trong ngay tirc
l1a 0:00 gio GMT; va yi la nam th i trong thoi
ky khi hau nghién ctru.

3. UNG DUNG NHAN DIEN NGUY CO
LU QUET CHO LUU VUC SONG CA

3.1. Khu vuc nghién ciru

Soéng Ca bat ngudn tir cac tinh Phong Sa Vian
va Sam Nua cua nuéc Cong hoa Déan chu
Nhan dan Lao, chdy qua dia phan céac tinh
Thanh Hoéa, Nghé An va Ha Tinh, sau d6 do
ra bién Dong. Vé dic diém thuy van, luu vuc
song Ca duoc tao thanh tir cdc nhanh song
chinh nhu: song Hiéu, song Lam (Nghé An
va Thanh Ho6a), song Ngan Sau, song Ngan
Phd (Ha Tinh), véi tong dién tich 1a 27.200
km? tinh ca phﬁn dién tich ndm trén dia phén
cua Lao.

Vé dic diém khi hau, khu vuc nghién ctu
chiu anh hudng boi khi hau nhiét déi gio mua,
mua kho thuong kéo dai tir thang 1 dén thang
7 va mua mua kéo dai tir thang 8 dén thang 12
chiém 80% tong lwong mua ca nim. Pic diém

phd bién cia cac tran mua 16n d6 1a xay ra do
anh huong boi hoan luu cta 4p thip, bdo nhiét
déi. Thém vao do, khu vuc nghién ctru véi dia
hinh nui cao, c6 do dbc séng sudi 1on, thoi
gian tap trung dong chay nhanh nén ludn tiém
an nguy co I, Iii quét.

3.2. Thiét 1ap mang song trén co sé hé thong
thong tin dia ly (GIS)

V61 muc dich xac dinh nguy co 1 quét cho
toan bd mang ludi song, sudi cia luu vuc song
C4, nghién ctru da st dung dir lié¢u dia hinh
(mo hinh cao d6 s6 - DEM), huéng dong chay,
va mang song dugc su ly, phan tich tor dy an
HydroSHEDs ctua Cuc Khao sat Dia chit Hoa
Ky (USGS: https://hydrosheds.cr.usgs.gov/)
vo1 0 ludi c6 khoang céch 1a 1 km. Day ciing
1a co so dé tinh toan lwong mua tich liy &
thuong luu dén ting diém nat song nhu duoc
minh hoa trong Hinh 3.

3.3. Tinh toan mwa cho cac 6 lwdi

Nhu da trinh bay ¢ trén, toan bo luu vuc song
Ca duogc chia thanh cac 6 ludi voi kich thude
1x1 km. Do d6, sb liéu mua ngay vdi budc
ludi 25 km cua du an APHRODITE s€ duoc
noi suy vé 1x1 km theo phuong phap ty 1&
nghich véi1 binh phuong khoang cach. Nhu vay
mdi 6 lugi déu nhan duge chudi dit liéu mua
ngdy tir nim 1961 dén nam 2007.

3.4. Nhan dién rii ro li quét

Duya vao thong tin vé dia hinh, mang song va
dir liéu mua ngay, chi sé EPI d3 duoc tinh
toan cho 5785 diém nut song ciia luu vuc séng
Ca v6i khoang cach giira cac diém nat 1a 1 km
bang lap trinh trén ngdn ngir Fortran. Két qua
tinh toan dugc chuan hoa theo cong thirc (2)
va sau d6 chia thanh 5 mic do rui ro: rat thap,
thép, trung binh, cao, rit cao nhu duoc minh
hoa trong Hinh 4.

EPI-EPI_.

e= ()
EPImax _EPImin

Trong do:
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e - Gia tri ciia chi so rai ro 1ii quét sau khi
dugc chuan hoa (bién thién tir 0 dén 1)

EPI - Gia tri chi s6 rui ro lii quét tinh toan
EPl,;, - Gié trj chi s6 rui ro 1ii quét nho nhat
EPlyqx - Gié trj chi s6 rui ro 1i quét 16n nhat

Hinh 5 thé hién muc d6 rai ro 1i quét cho toan
bd cac nat song cua luu vuc song Ca dugce xac
dinh dwa vao chi s6 luong mua tich liy ¢
thuong luu trong giai doan khi hau 1961-2007.
Két qua cho thdy dia ban cac huyén Ky Son,
Tuong Duong, Qué Phong va Quy Chau duoc
xac dinh c6 mirc rui ro Iii quét cao dén rét cao.
Dic biét, phan 16n soéng, sudi trén dia ban
huyén Ky Son déu chiu rii ro li quét & mirc
rit cao. Piéu nay ciing phan anh kha phu hop
v6i thyc té da xdy ra tai dia phuong. Theo
thong ké, Nghé An 1a tinh thuong chiu anh
huong boi 10 quét va dia ban xay cac tran Iu
quét trong nhirng nim gan day (vi du: thang
8/2005, thang 8/2006, thang 6/2011, thang
9/2016, va dic biét 1a tran i gin day nhat
thang 7/2017) déu thudc cac huyén dwgc xac
dinh c6 muc rui ro cao nhu da néu & trén.
Trong khi d6, phan luu vuc nam bén dia phan
cua Lao dugc xac dinh c6 muc rai ro I quét
rt thip. Két qua da phan anh khu vuc nay voi
dic diém nai cao nam sat véi diy Trudng Son
nhung bién dong vé mwa mot ngdy max trong
sudt thoi ky khi hau 1a khong nhiéu. Pa s cac
khu vuc con lai cia tinh Nghé¢ An va Ha Tinh
dugc xac dinh c¢6 mirc rui ro Iii quét thap.

3.5. Pé xuit giai phap canh bao lii s¢ém

Hién tai cac tram thuy van trén cac song thudc
pham vi ca nuéc di gan cac mic bao dong cap
I, II va III theo Quyét dinh s6 632/QD-TTG
ngay 10/5/2010 cta Thu tuéng Chinh phu. Cu
thé, Bao dong cép I 1a mirc gi61 han myuc nudc
cho biét trén song da bat dau co 1i nhung nudc
Ii con & gidi han trong long song - tuong
duong cap lii nho; Béo dong cap II 1a mirc gidi
han muc nudc cho biét i trong song di 1én
dén mac trung binh, nudc 1i bat dau giy anh
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huong ngdp lut va tic dong xau dén dan sinh,
kinh té, x4 hoi - twong dwong lii trung binh; va
Béo dong cap III 1a mic gidi han myuc nudc
cho biét 1 trong song di 1én dén muc cao, giy
anh huong ngap lut nghiém trong va co thé
gdy nguy hiém, de doa dén tinh mang, hoat
dong san xut va tai san ctia nhan dan - tuong
duong I 16n.

Mot nghién ctu gan diy [8] da so sanh két
qua tinh toan chi sé EPI tinh cho vi tri tram
thuy van Nong Son thudc luvu vuc song Vu
Gia — Thu Bon duwa vao lugng mua quan tric
thuc té. Két qua cho thiy sy phu hop giita
két qua tinh toan va duong qua trinh muyc
nudc trong mua It naim 1998 va 1999, hé sd
thé hién mac do hiéu qua Nash-Sutcliffe dat
duoc trén 60%. Két qua phan tich chi sb EPI
v6i duong qua trinh myc nudc va cac cip
bdo dong tai tram thuy van Nong Son cho
thay hau hét cac tran 1i vuot cap bao dong II
xay ra khi c6 chi s& EPI 16n hon 1 va ¢
ngudng (hay vuot) cap bao dong III khi c6
chi s6 EPI 16n hon 1.5. Piéu nay c6 nghia 13
khi du bdo cuong d6 mua vugt mic cuong
dod mua cung thoi doan 16n nhat binh quan
trong cac thang mua li thi rat c6 thé s& xay
ra céc tran 1d trén cap bao dong IL

Tir cic phan tich dd néu & trén, co thé thiy
thay vi phai thiét 1dp cac mé hinh thiy vin-
thiry Iyc ludn yéu cau mot sd lwong 16m sb liéu
vé mat dém, sb liéu quan trac khi tuong thuy
van va k¥ nang st dung mé hinh, viéc nhan
dang nguy co i hoan toan c6 thé dugc thuc
hién va dua ra cac canh bdo It som thong qua
cach tiép can don gian di duogc trinh bay &
trén. Day c6 thé duge coi la mot dong gop tich
cuc trong viéc thuc hanh canh bao sém Ii, 1t
quét cho cac luu vuc séng khu vue mién nui,
dac biét 1a cac khu vuc khong co s6 liéu quan
tric, giup cho cac co quan quan 1y va nguoi
dan c6 thoi gian chuan bi nhitng ké hoach ting
pho thich hop, hay né ciing 1a co so dé tiép tuc
thuc hién cac du bao lii chi tiét hon.
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Hinh 1. Pham vi dw an tai tao dir liéu mua
cho khu viee Chdu A (Monsoon Asia) va
Trung dong cua duw an APHRODITE dua trén
s6 liéu tir cdc diém quan tréc ()
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Hinh 2. Luu vuc song Ca va luoi tinh todan
muwa ngay thoi ky khi hau 1961-2007 cua dw
an APHRODITE (+)

Hinh 3. Co so xac dinh mua tich liiy o thwong
lvu cua tung nut song luu vue song Ca:
Huéng dong chay (trdi) va sé 6 ludi chay dén
cdc niit séng (phai) (nguon: ArcGIS tutorial)
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Hinh 4. Phdn cap mirc d¢ riii ro i quét theo
gia tri da dwoc chudn hoa (e)
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Hinh 5. Két qua danh gid rii ro i quét lweu
viee song Ca trong thoi ky khi hau 1961-2007

5. KET LUAN

Mot phuong phap don gian dua trén du tinh
chi s6 luong mua tich liy ¢ thuong luu thoi
doan ngin di dwoc Gng dung dé nhan dién
rai ro 1i quét cho luu vuc séng mién nai.
Nghién ctru dién hinh duge ap dung cho luu
vuc song Ca va da xac dinh dugc muc do
rui ro i quét cho toan by mang ludi song,
sudi. Két qua nghién ciru d3 so bo duoc
kiém nghiém va phan anh sy phu hop véi
thuc té, tir d6 gitip dé xuat kha niang duoc
ap dung trong canh bdo lii sdm theo céac cip
bao dong (I, II va III); diéu nay co ¥ nghia
rat quan trong, giup cic co quan quan ly va
nguoi dan c¢é cac phuong an theo doi, ing
phé phu hop.
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LOI CAM ON (NAFOSTED), B6 Khoa hoc va Cong nghé di

Téac gia chan thanh gui 101 cam on dén Quy
Phat trién khoa hoc va cong nghé Quoc gia

tai trg kinh phi thyc hi¢n cac hoat dong cua
nghién clru nay.
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