DANH GIA BIEN DONG CUC TRI MUA TREN LUU \_/UC
SONG DA - THAO BANG VIEC SU DUNG BO MO HINH
KHiI TUONG THUY VAN KET HOP WEHY-HCM
Hé Viet Cuomg'. Trinh Quang Toan?, D& Hoai Nam', Phan Cao Duong’

TOM TAT

Do anh huong cia bién dé khi hau (BPKH). phan bo luong mim dang <o su thay dér lon vé thoi »ginn} va
khong man. Nhimg thay dér vé mua, s¢ dan 16 nhimg thay déi vé dong chay cia cac con séng va cuong
suat ¢ac tean 1, tn suat va dac diém cia han han, Jugng mree ngém cang nhur cac thim hoa thnén 1ai nhw I
bun da va sal truet dit. Nham tmg pho vai vin dé nay, mét trong nhimg gidi phap 8i uu Ja mo phong chu tiét
su phan bo lrong mum. Dé xay dumg duge mo hinh mo phong mura hicu qua, viée hiéu rd qui winh hinh
thanh mua dong vai tro rit quan trong. dac bigt cae ran mua rong qua klur. Vén két qua mura trong qua khi
s¢ gwup kiem dinh dé nia cay ctia mo hinh. Bai bao nay trinh bay kél qua danh gia bién dong cye tri nura cho
gim doan 1900-1950 va 1951-2014 cho lw wvire song Pa va ‘Thao thong qua vige st dung mo hinh WERHY-
HCM. Két qua che thay téng luyng mua trong 1. 3. 5 va 7 ngay ¢6 xu lummg tang vé cuomg do va su phan
b, Dac bi¢t 16ng lugmg nura frong mat ngay da tang trung binh khodng 15% tir grai doan 1990-1950 dén gaa
doan 1951-2014. Tdng lugng mua trong 3. 5, va 7 ngay 6 xu hudng tang nhe, tuy nhién sy phin bé luong
mun ¢6 xu huong tap trung vé phia Dang Nam luu vye (dha phan Vigt Nam).

N khéa: Brén dor khs hiaw, tmm ey i, khor phuc mua qua ki, mo hinh .

khong gian cua mua lém (1, 3, 5, 7 ngay lom nhat) ¢
luu vire song Ba-Thao.

2. 80 LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vung nghién ciu

1. DAT VAN BE

Phan lén cac két qua cda dir an nghién ci vé
khi hau, dac bi¢t 1a hién (wong mua cue tri, cho ring
nhiét do bé mat i dit co xu huong tang nhanh din
161 co mot sy thay doi 1om vé muna cue tri | 1], Nhimg
thay déi ndy da thu hut nhiéu su quan tam cua cac
nha khoa hoc, tuy nhién dé danh gia di bao hiéu qua
két qua mua gin vér thye t6 van 1a mat ther thach khe
khan [2},

Gin day. voi sy phit 1ién coa khoa hoc may
tinh, nhiéu mo hinh mo phong mua da tich hop tinh
toan vor ntunéu bién va diéu kién bien khac nhau. Mo
hinh WEHY-HCM 18 mot vi du dién hinh [3). [5). Mo
hinh tich hop tir cac diéu kién bien nhu cac s6 léy
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|
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Hinh 1. Mién tinh toan

dia hinh, the nhudng. tham phu va cay trong. Véi su
tich hop nay. mo lanh cho két qua mo phong kha sat
vor thire (€. Tuy vay, dé tang tinh thuyét phuc va hiéun
ro hon sir hinh thanh mga. viée khor phoe lan mua
qua Khur 1a vt cdn thier Hom nira, vor hét dir lieu mua
irong qua khur i déi sé rat hir ich cho viee phan
tich va danh gia dién bien vé tan suat, cuong do. Ba
bao trinh bay cac két qua nghien cuu vé bicn dong

"\ién Khoa hoe Thuy ton Vidt Nam (VAWR

= Dgi hoe Tong hop California. Davis - Hoa Ky (LUC D
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va vi tri céc tram do khi tuong trén
Iuu vire sdng Pa - Thao

Khu vuc nghién ciru Ta toan bé lru vuc song Da
va Thao. Luu vyc dupe chia lam 2 phéan gém phén
thuong nguén phia Trung Quéc va phin ha ngudn
vhia lanh thé Viet Nam. Khi tinh toan, mé hinh duoc
thiet lap vai do phan giai la 9 km va duge so sanh vén
cac dirhéu do dac tai cac tram khi Luong trén luu vue
€o Vi tri trung vai 6 luan tinh toan. 1 rong nghién ctru
nay. cac 56 héu mua va nhiet dg phia lanh thé Viet
Nam duoe thu thap kha day du vin longg .

i & G 91 tram
co dir héu tr 1970 dén nay|(8). Pay I

7o dé kiém
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dinh va danh gia két qua mé phong cac diéu kién khi
wong cho phan ha luu cia luu vue song Da va Thao.

2.2. Dt lidu st dung

Pé ¢o thé img dung thanh cong hé théng mo
hinh két hop gitra khi tuong va thuy van luu vire, cac
<6 liéu va thong s6 dau vao dong gop mét vai tro rat
quan trong. Cac s6 héu déu vao c6 do tin cay cao thi
cac két qua tinh toan cang gan véi thyc té hon. Cac
s6 licu d4u vao cho hé théng mé hinh bao gém s6
liéu dia hinh, tho nhudng, tham phu va cay trong, va
dir liéu khi tuong. S6 liéu dia hinh duoc trich xuat tir
dir lieu anh ASTER véi do phan giai 30 m. Dir liéu
tham phu dugc trich xuét, phan tich tir anh Landsat
c6 do phan giai 60 m. Dir lieu do che phu la cay (LAD)
va dit liéu thé nhudng can duge thu thap tir dir lieu
toan ciiu MODIS LAl va (8 chirc luong thuc thé gio
(FAO) co do phan gidi 250 m. Dir héu khi tueng toan
cau duoe thu thap cia Trung tam Dy bao Khi tuong
han ngdn cia chau Au (European Centre for
Medwm-Range Weather Forecasts- ECMWT) viét tat
la ERA-20C. Dt liéu dugce thu thap tir ndm 1950 dén
nam 2014, véi 46 phan giai 125x125 km, buoc thot
wan3h[8].

2.3. M6 hinh WEHY-HCM

Mo hinh WEHY-HCM 1la b6 mé hinh déng luc
khi tugng - thily van két hop, co kha nang moé phong
chi tiét cac qua trinh hinh thanh mua - dong chay
trén luu vire dua trén cac 6 liéu didu kién bien nhu:
s6 ligu dja hinh, s6 lieu dat, s¢ liéu tham pha va cay
trong (3], (8]. Tuy nhién, d8i tuong cua nghién ctr
ndy la yéu (6 mua. Vi vay, két qua mua ctia moé hinh
duoc kiém dinh lai bang cach so sanh voi luong
mua quan tric thuc té trong qua khu tir cac tram do
mua ting voi ¢ ludéi mo hinh. Mo hinh WEHY-
HCM duoc thiét Tap thong qua 3 buéce chinh: (1)
Thiét lap cac thong s6 vat Iy mé hinh; (2) Chuan
hoa dir lieu khi tugng dau vao: (3) Trich xuat, kiém
dinh két qua.

2.4, Chi s6 mua 1, 3, 5va 7 ngdy 16n nhit

Nhimg thay déi vé mua cyc doan duong nhu
quan trong hon nhimg thay déi vé luong mua trung
binh. Béi vi cac sy kign mua cuc doan sé dan dén
nguy co cao hon cua cac tham hoa la lut nghiem
trong (rén dien rong: mat khic, thoi gian kho han
kéo dai hon se dan dén han han nghiém trong va
khan hiém nudr cho cac hoat dong hang ngay. Mua
cue doan duge biéu thi bing cac chi s6 trong mua
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cuc trj dua trén chi §6 vé lwong va chi sé thoi doan
duoc xac dinh bang nguéng phan tram. Vi dy, hiong
mua 16t da (trong 1 ngay. 3 ngay, 5 ngay va 7 ngay
lien 1i€p) trong mét khoang thoi gian nhat dinh
(hang nam hoic thap ky) duoc coi la sir kién cue
doan co thé de doa dén ninh mang, tai san va tan
pha méi truomg. Trong khi do, gia tr1 mua tru
binh cung cap cac thong tin bién dong vé téng
luong.

Trong nghién ciu nay, bén chi sé cuc tri mua
phé bién nhdt (Bang) duoc gioi thiéu theo khuyén
nghi cua Nhém chuyén gia vé Phat hi¢n va Chi so
bién dé khi hau (ETCCDI, xem
hitp://www.clivar.org/Organisation/etccdi/vvedi.ph
p). Chi s6 luong mura cyc tri duoc chon sé duoc tinh
toan trén vang nghién cuu sir dung mo hinh WEHY-
HCM cho giai doan 1900-1950 va 1951-2014 cho hru
vuc song Da - Thao.

Bang 1. Khai niém vé chi s6 mua cyc trj

Chiso Binh nghia an
mua A

Luong mua lon nhal trong 24
X1 Iy . mm
gid lién tuc (1 ngay)
e

X3 Luong mtra lén nl-m! trong 72 mm
gio lién tuc (3 ngay)

X5 Lucmg mua lém nhat trong 120 A
gi¢lien tuc (5 ngay)

e

X7

Luong mura lon nhét trong 168
gio lien e (7 ngay)

3. KET QUA VA THAO LUAN

3.1. Kiém dinh két qua md phong

Két qua khéi phuc tdng luong mua qua khnr
duoc tinh toan véi bude théi gian 1 gio: sau do tinh
tich liy theo ngay va thang (€ so sinh voi két qua
thuc do. Hinh so sanh két qua khor phuc mua ngay
trong giai doan 2000-2014 tai vi tri tram Lai Chau,
Son La, Muong Té, Yén Bai. Két qua cho thay mo
hinh khéi phuc kha tét thin diém xay ra va cuong do
mua; hé s6 tuong quan (R) dat tir 0,4 - 0,5 va néu so
sanh mira thang thi R dat két qua cao hon (dao dong
wong khoang 0.7-0,9) (8. Trén co s& do, cuc r mua
1. 3, 5 ngay lon ohat ciing da duge kiém nghiém tai
mot s6 tram trén luu vuc song Da-Thao (Hinh 3). Két
qué cho thay su phir hop gitra két qua tinh toan va sé
licu thuc do. hé s6 tuong quan R dat trén 0.8.
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3.2. D4nh gi4 bién déng cuc i mua qua céc thoi
ky

Nghién ctu da khoi phyc lai luong mua theo
khong gian cho toan b hru vire song Da - Thao tu
nam 1900 dén nam 2014. Do dé, trong nghién ciu
nay, chi s6 mua 1, 3, 5, 7 ngay 16n nhat se duge tinh
toan cho timg 6 fudi cia mé hinh va duoc phan tich
cho 2 thon ky, giai doan 1900-1950 va 1951-2014. Giai
doan 1 gan voi méc cuée cach mang Cong nghiép lan
tht nhat, khi d6 yéu t6 BDKH chua tic dong manh
dén cac hinh thai thén 6ét; nhimg giai doan sau,
BDKH da c6 nhimg tac dong rd nét dén co ché gay
mua va phan bd mua theo khong gian.

Luong mua 16n nht trong 1, 3, 5 va 7 ngay lien
uép (X1, X3, X5 va X7) duoc xem la cac sy kien cuce
doan ¢6 thé gay ra nii ro 10 lut cao hon vi cac chi s¢
nay dai dién cho cuémg dé mua ngdn han [6]. Ngoai

et jon v e

Precipitatien mm|

R ot

ey e

Thai ky 1900-1950

W oL e

ra. voc unh cva cac chi s nay ¢o thé duge sur duny
dé thiét lap cac duong cong cuémg do ma theo thes
gian. sau do duoc sir dung dé xdy dimg ma tan thict
ké ¢ho mé hinh 1t Lyt [2]. (7).

Cac hinh 4 - hinh 7 dudi day so sanh ce tri mura
1. 3. 5 va 7 ngay lon nhat gitra cac thoi ky. Ket qua
cho thdy cuc tri mua mot ngay c6 suthay déi dang ké
trong hai thoi doan. Mua cuc tri cé xu huomg tip
trung nhiéu ¢ khu vurc giao thoa va khu Dong Nam
cua hai luu vue Da - Thao. X1 va X3 dwong nhu tang
dang ké tr giai doan 1900-1950 dén 1951-2014 trong
khi su phan mua ¢6 xu huong dich chuyén vé phia
Dong Nam (phan lanh thé Viet Nam) trong giai doan
1951-2014. Trong khi do, mac di X5 va X7 cho thiy
su giam nhe tir nam 1990 dén 2014, phia Pong Nam
hru vy van 1a noi tap trung nhiéu tam mua (Bang
2)18].

Preciputanon [mm|

8 T

Thai ky 1951-2014

Hinh 4. Tdng leong mua 1 ngay 1én nhit cic thdi ky 1900-1950 va 1951-2014 trén luu vie song P4 - Thao

i
)
Y

Thoi ky 1900-3950
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P

Thor ky 19512014
Hinh 5. Téng lwong mua 3 ngay 16n nhat cac thoi ky 1900-1950 va 1951-2014 trén luu vye song Da - Thao
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Hinh 7. Téng lwong mua 7 ngay 16n nhit céc théi ky 1900-1950 va 1951-2014 trén luu vize séng P4 - Thao

Bang 2. Bién ddng cyre tri mua gitra cac thoi ky 1900-1950 va 1951-2014 trén luu vure séng Pa - Thao
X1 (mm) \ X3 (num) . X5 (mm) X7 (mm)

Tram | 1000 | 1951 | 1900 | 1951 | 1900 | 1951- | 1900- 1951- ARLL QIR | MRS | ART

1950 | 2014 | 1050 | 2014 | 1950 | 2014 | 1950 | 2014 W ) )W
! LV song Bi |
1| LaChau | 980 [ 1078 | 1605 | 1500 | 2062 | 1766 | 237.7 | 2042 | 99 | 65 | 144 | -14.1
‘ 3j Somla | 8L5 | 932 [ 1370 1352 1738 | 1583 | 2042 [ 1784 | 144 | 14 | 89 | 126
L::VJ_V\\\n Chau | 796 | 991 1203 1360 1462 | 1537 | 167,8 | 1746 | 245 | 120 | 51 | 4.1
1| BacYen 1 s0a | 784 1 1106 | 175 1512 1427 | 1480 [ 1632 | 135 | 62 88 | 103

ong Thao i
| | SaPa | 1475 1690

)

1

LaoCai | 1140 | 1306

Yen B 913 1 1008 140

3
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3.3. So sanh tim oura

Kél qua kiém dinh mo hinh cho giai doan 1951-
2014 khi so sanh véi tam mua 16n quan ric cho khu
vue mién Béc, co thé nhan thdy mé hinh WEHY-
HCM bét kha hop ly cac tam mua Lai Chau, Lao Cai,
Yeén Bal8).

| i Ee ol
Hinh 8. Ban d8 c4c tAm mua 1ém quan tric trong khu

wire nghién cir, giai doan 1951-2014
4, KET LUAN

Ap dung cac phuong trinh tinh toan dyra trén qua
trinh vat ly thue va cac diéu kién bién nhu sé lieu dra
hinh, thé nhudng, thim pha va cay wéng, mé hinh
WEHY-HCM cho thay kha nang khoi phuc cac su
kién mua cuc doan. Két qua kiém dinh trong giat
doan co s¢ cho thay su hop ly voi két qua quan sat
thue (€,

Két qua tir nghién ciru nay cho thdy cuong do
nua thon doan ngan (X1 va X3) thé hién rii ro (tan
sudt va quy mo) cba la lut dy kién sé ting & hau hét
cac viing trong nhimg thap ky gan day, voi mie tang
cao nhat ¢ phia Péng Nam luu vue song Da - Thao.
Trong khi d6, cac chi sé cuc doan théi doan dai hon
(X5va X7) dudng nhu it bién dong va c6 xu thé giam.
Diéu nay cho thay, trong tuong lai gan, mua cuc tri
thoi doan ngin sé tép tuc gia tang trong khi tam
mua tap trung nhiéu hon ¢ khu Péng Nam luu vuc
(phdn lanh thé Viet Nam) co thé gy ra nhiéu rii ro
1 lut, sat & dat cho viing dédi nii cao va doc nay.

LO1 CAM ON

Noi dung bir bao la mét phan ket qua nghién
i cia tén dir an 30/FIRST/ 1a/KLORCE “Tiép thu
cong nghé tnh to4n mra, Io lon cho cac i vire song
lien quoc gia trong diéu kién han ché hoac khong co
dir ligu do dac - Ap dung thir nghiéni cho v vire
song Da - Thao (bao gom ca phan hr vire thude lanh
the Trung Quoc)”. Phong TNTD Quéc gia vé PLH
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EVALUATION OF EXTREMELY IMPACT OF THE RIVER BASIN ON DA RIVER BASIN - (110 Y THE
USE OF THE METHOD OF COMBINED HYDRAULIC HYDRAULICS WEHY-HCM

Ho Viet Cuong, Trinh Quang Toan, Do Hoai Nara, Phan Ca0 Duong

Summary

Rainfall distribution s changuing dramaucally in time and space due to the effects of chimate chu
changes. which will lead (o changes in the flow of rvers and (he intensity of floods, the frequency. and
charactenstics of droughts, and the amount of groundwater as well as natural disasters such as debns flow
and Jandshde. [n responsc to tns problem, one of the optimal solutions is a detailed simulation of rair?(all
distnbunon both time and space. The simulation also helps understand the process of rain fonnation,
espeaially in the past mins, which can help vernfy the relhabihty of the ramfall model. This article will present
the change 1 extreme rainfall for the pertod 1900-1950 and 19512014 for the Da and Thao river basins,
using Watershed Environmental Hydrology Hydro-Climate Model (WEHY-HCM) model. The results show
that the 1otal rainfall in 1, 3, 5 and 7 days tend to increase in intensity and distribution. In parucular, the total
rainfall in a day has increased about 15 % between the period of 1990-1950 and the period of 1951-2014. The
total ramfall in 3. 5. and 7 days are likely 10 increase shghtly, but the distribution of ramfall 1s expected to
concentrate on 1he southeasl of the basin (Vielnamese territory).

we The

Keywords: Clinate change. re-built past ramfall, extreme rainfall, rainfadl modelling.
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