DANH GIA HIEN TRANG VA KHA NANG KHAI THAC SO LIEU MUA PHUC VU
DU BAO LU, AP DUNG THU NGHIEM CHO LU'U VU'C SONG CHU

Dang Pinh Dirc, Tran Ngoc Anh, Nguyén Kim Ngoc Anh, Tran Thi Bdo Ngoc
Trwong Pai hoc Khoa hoc T nhién, Bai hoc Quéc gia Ha Nbi

Ngay nhén bai 17/5/2017; ngdy chuyén phdn bién 19/5/2017; ngdy chép nhdn déng 14/6/2017

Tém tat: Phong chéng lii la cdc bién phdp duoc lwa chon nhdm han ché mire do tdc déng hodic nhitng
thiét hai do Iii gdy ra. Trong dd, quan trong nhdt van ld vin dé cdnh bdo, dw bdo sém dé xdc dinh duwoc cdc
phwong dn phong trdnh nham gigm thiéu téi da tén thdt. Kéo dai duoc thoi gian cdnh bdo/dw bdo I trén
cdc Iy vire séng ludn o mét vén dé quan trong va cd y nghia thurc tién cao. Chét lwong dw bdo Ii hién nay
phu thuéc Idn vao chét lwong dw bdo mua va hién trang mang Iwdi quan trdc khi twong, thiy vdn trén luu
vire. Vd@n dé néng cao dé chinh xdc cua dw bdo muwa ld mét bdi todn co bdn cia ngdnh Khi twong thu hat
duwoc rét nhiéu nha nghién ctvu trong va ngodi nuwde, trong nghién ctru sé khéng di séu phén tich vén dé nay.
Nghién ctru sé tép trung ddnh gid hién trang va khéd néng khai thdc cdc ngudn sé liéu muwa phuc vy céng tdc
dw bdo i tai Viét Nam ciing nhw dp dung thi nghiém du bdo cho lwu vire séng Chu (Thanh Héay).

Tir khéa: Du bdo I, mua, dong chay.

1. Pat van deé

Céc phuong phap du bdo [i truyén théng nhu:
Phwong phdp luu luvgng, muc nwdc twong Ung
[7], phuong phap md hinh hda (s&r dung mé hinh
twong quan, md hinh théng s6 tap trung, thong s6
phan bd) [2-5] d3 mang lai hiéu qua tich cuc. Tuy
nhién, thuc t& van ton tai nhitng khé khan, thach
thirc cho cong tac du béo I khién thai gian dy kién
ngan: Thi€u sb liéu dau vao (dc biét sb liéu mua
thuc do, dién bdo, mua thoi gian thue tir cdc ngudn
vé tinh va mua dy bdo tir cdc md hinh sé tri), sy
anh hudng cla cac cong trinh trén séng: H6, dap,
ngoai ra con cé mdt s6 van dé khac nhu thiéu tai
liéu cap nhat vé céc s6 liéu: Dia hinh (mat cat song,
dia hinh khu vire ngép lut), tham phu, loai dat, viéc
str dung cong cu tinh toan chuwa hop ly hoac sy
han ché vé thiét bi,... Nghién ciru ndy sé tap trung
danh gid vé kha nang khai thdc mot s6 ngudn sd
liéu mua phuc vu du bao [T. Hién nay, trong du bao
IG dang s dung ddng thoi cdc ngudn s6 liéu mua,
c6 thé tam phan thanh 4 nhém: (1) Ngudn s6 liéu
do dac tir mang lwéi tram truyén théng, (2) Nguon
s8 liéu mua ra-da, (3) Nguodn sé liéu mua vé tinh
va (4) Ngudn sé liéu mua du bao tir méd hinh sé tri.
Nghién clru s& phan tich, danh gid vé hién trang cac
nguon s6 liéu mua nay, déng thoi cling chi ra kha
nang khai thac phuc vu dy bao I thong qua viéc ap
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dung thir nghiém mo phdng dong chay Iii cho lvu
vire sdng Chu tai tram thiy van Clra Dat.

2. Hién trang va kha nang khai thac cac ngudén
s6 liéu mua phuc vu du béo Iii

2.1. Ngubén sé liéu do dac truyén théng

Dit liéu lwong mua duoc thu thap tir ba ngudn:
Cac tram khi tuwgng, tram thdy van va tram do mua.
Tinh dén thang 3/2015, Trung tdm Khi twong thay
van Quéc gia (NHMS) van hanh tat ca 189 tram khi
tugng, 232 tram thay vdn va 756 tram do mua
(trong d6 c6 389 tram do thd céng va 367 tram
do tu dong) [1]. Dién tich ty nhién trén moét tram
khi twong la 1.730 km?/tram, néu tinh téng cong
cac tram cd s6 liéu do mua la 278 km?/tram (Bang
1). B&i chiéu véi kién nghi cia WMO thi dat tiéu
chuan. Nhin chung, néu chi xét vé mat dé tram theo
phuong ngang thi mang luéi tram khi twong cda
NHMS kha |a dat yéu cau. Tuy nhién xét vé su phan
b& tram theo dia hinh cé thé thay khoang 48% dién
tich d4t cda Viét Nam cé cao dé dudi +200 m, trong
khi d6 75% s6 tram nam & khu vuc nay (Hinh 1)
[1]. Mt khdc, do tinh chat phi dia déi, lvong mua
thudng tap trung & noi cé dia hinh cao, trong khi
doé, mang ludi quan trac mua truyén théng chua
thé bd cap duoc cac khu vuc nay, dieu dé dan t&i
sy chua ddp Ung duogc clda cac tram mua truyén
théng trong cdng tac dy bao hién nay.
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Bdng 1. Hién trang cdc tram do mua tai Viét Nam

1T Khu vuc S6 tram Dién tich dat tw Téng sd tram Dién tich dat
khi nhién trén 1 tram c6 do mua* tw nhién trén 1
twong do (km?) tram do (km?)
1 DPong bang sdng Hong 14 794 112 99
2 bong Bac 25 1.033 149 173
3 Tay Bac 22 1.698 111 337
4 Viét Bac 27 1.494 121 333
5 Bac Trung B6 21 1.597 131 256
6 Trung Trung BO 18 2.020 107 321
7 Nam Trung B6 14 1.940 90 302
8 Tay Nguyén 18 3.033 137 399
9 Nam BO 30 2.091 219 286
Téng 189 1.730 1.177 278
*GO6m cdc tram khi twong, thay vén va do muwa
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Hinh 1. Biéu dd biéu dién quan hé giira ti 1é phén trém tich Idy cta cdc tram
va dién tich dét phdn bé theo cdc dd trén toan quéc [6]

2.2. Nguén s6 liéu muwa ra-da

Ra-da thoi tiét mat dat wdc lvong lvong
mua cd nhiéu lgi thé vé dd phan giadi khdng gian
va thoi gian cta dit liéu phan hoi ra-da. Hién tai
c6 7 tram ra-da dang duoc van hanh tai Viét
Nam, duogc lap dat tai Pha Lién, Viét Tri, Vinh
(tr nam 1990), Bong Ha (2010), Tam Ky (2009),
Nha Beé (2004), Nha Trang (2000),... Cac ra-da nay
c6 bang thong C véi ban kinh quan trac khoang
200 km [1]. V& d6 ph( khéng gian cta céc ra-da
thi mién Bac va Bac Trung Bd cé d6 ph t6t hon
khu vic Nam Trung Bo va Nam B9, tuy nhién van
tén tai mot sé khu vure khéng phd dwoc nhu cac
khu vire doc mién nui bién gidi phia Bic va phia
Tay. Khu vuc phia Nam, ra-da tai Nha Trang bi

che khuat, do d6 can trd viéc gidm sat vé phia
Bac va Tay cla ra-da (khu virc Tay Nguyén), khu
vue phia Nam cla Nam B6 cling ton tai nhiéu
khoang tréng vé dé pha [1]. Tuy nhién, ton tai
l&n nhat cta hé théng nay nam & sy khong
tuong thich gitra cac ra-da, trong viéc trich xuat
s6 liéu. Trong 7 ra-da dang hoat déng thi 3 ra-da
(tai Viét Tri, Phu Lién, Vinh) thudc loai ra-da thoi
tiét s6 hda thong thudng (TRS-2730) cla Phép,
cac dong ra-da nay da cli, 4 tram ra-da con lai la
DWSR-2501 clia MY, céc tin hiéu thu nhan khéng
dong déu dan dén viéc xr ly dong bo so liéu tir
cac tram ra-da dang ton tai nhiéu han ché ca vé
phuong tién thiét bi cling nhv déi ngii ky thuat
van hanh, chinh vi vay viéc st dung tai liéu mua
ra-da cho dy bdo con nhiéu han ché. Van dé nay

TAP CHi KHOA HOC BIEN P8I KHi HAU || =99
S62 - Thang 6/2017 || s



can dwoc sém khac phuc dé nang cao tinh hiéu
qua cla céc tram ra-da trong viéc du bdo mua.
2.3. Nguén sé liéu mwa vé tinh

Hién nay trén thé gidi cé khd nhiéu vé tinh
cung cap sé liéu mua uwdc tinh thoi gian thuc
nhu cac vé tinh dia tinh: MTSAT, TRMM, vé tinh
Phong Van,... cac vé tinh quy dao cuc: FY-1D
cta chudi vé tinh NOAA (NOAA-14, NOAA-15,
NOAA-19),... [8-10]. Mdt s& ngudn khai thac
tai liéu mua vé tinh cé thé ké dén nhu: SO liéu
wdc lvgng mua thu thap tir vé tinh cho vung
nhiét d&i Tropical Rainfall Mesurement Mission
(TRMM - Chuong trinh do mwa nhiét ddi) duwoc
cung cap bai Co quan vii tru My (NASA) va Co
quan thdm hiém khéng gian Nhat Ban (JAXA), s
liéu co tur thang 12/1997, cho wdc lvgng mua
3 gid, v&i dd phan giai 0,25°va thoi gian tré sau
khoang 10 gid; s6 liéu GSMaP (Global Satellite
Mapping of Precipitation - Bdn d6 hoda gidng
thay vé tinh toan ciu) dugc phat trién bdi Co
qguan khoa hoc va céng nghé Nhat Ban (JST)
va JAXA. Céc s6 liéu lvgng mua cung cdp vao
cdc méc thoi gian 00, 06, 12, 18 gid qudc té,
véi do phan giai 0,1°, thoi gian tré 4 gio. S6
lieu QMORPH, CMORPH, la cac s6 lidu mua
udc tinh dua trén nhiéu vé tinh quy dao thap
nhu DMSP 13,14, 15, NOAA 15,16,17&18, AM-
SR-E va TMI, str dung cdc thuat todn cda Ferraro
(1997), Ferraro va céng su (2000), Kummerow
va céng su (2001). S8 liéu mua nay cho udc
lwvgng mua 30 phut mot sé liéu vai dd phan gidi
0,25° va 8 km, v&i do tré so lidu 2,5 gio [8].

S& liéu nay cé wu diém ndi trdi vé tinh lién
tuc theo khéng gian va thoi gian. Nhiéu nghién
ciru d3 sir dung sd liéu nay dé dy bdo 1. Cac
nghién ctu nay déu cé diém chung I3 s& dung
s6 liéu mua tir vé tinh qué khi so sanh vdi s6
lieu mua thuc do tai tram khi twgng trong vung
sau d6 hodc sir dung truc tiép hodc xay dung
ham tuwong quan réi dwa vao mé hinh thiy van
(thdng s& phan bd hodc tap trung) dé nhan
duoec gid tri lwu lwong tai diém can dy bao [2-
5]. Phuwong phép nay dp dung tét ddi vdi cac
khu vuc cé mang ludi tram khi twong/do mua
dd day. Paéi vai cac khu ve khéng ¢ tram do,
viéc xac dinh quan hé twvong quan theo phuong
phap nay s& khdng thuc hién duwoc. Ban chat dy
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bao lwong mua ddi véi mdi loai vé tinh 1a khac
nhau, sai s6 cling khdc nhau, viéc tim ra quan hé
gitta muwa du bdo va mua thyc do tai tram trong
mot s6 trudng hop [a khéng kha thi. P&i véi khu
vire thiéu sé liéu, ta can coi lvgng muwa vé tinh 1a
mot gia tri bién s& dau vao, s&r dung bién s6 nay
lam d4u vao cho mé hinh thay van, diéu chinh
théng s6 mé hinh sao cho cac két qua lvu luvgng
cta mé hinh phu hop véi thyc do tai tram khéng
ché, b6 thong sé thu dugc s& st dung cho viéc
dv bdo.

2.4. Nguén s6 liéu mwa sé tri

V&i sy phat trién vé toc do tinh toan cla céc
thé hé mdy tinh hién dai clung vdi su chia sé
rong rai cha ngudn s6 liéu toan cau, mé hinh dy
bdo thoi tiét sé tri d3 va dang duwgc nghién clru
va rng dung rong rdi trong thuc tién trén thé
gidi va Viét Nam, mét s6 md hinh dang duorc st
dung trong nghién cru va du bao nghiép vu cé
thé k& dén: M6 hinh NWP (Numerical Weather
Prediction) cia NOAA, mé hinh WRF (Weather
Research and Forecasting), MM5 (Mesoscale
Model Version 5) [6]. Hién nay Trung tdm Du
bdo KTTV TU dang st dung ddng thdi 4 mé hinh
du bdo mua sé tri: HRM, BOLAM, ETA va GEM
v&i s8 liéu dau vao la két qua cia md hinh phé
toan cau GFS chay du bdo muwa 120 gio (5 ngay).
TUr ddu ndm 2012, Trung tdm dy bdo KTTV TU
d3 duoc dau tv va dua vao khai thac cac san
pham dy bao khi twgng dang s6 cta Trung tam
Du béo thoi tiét han vira chau Au (ECMWEF) dé
phuc vu cong tac dy bao.

Céc sdn pham mua dy bdo mua s6 tri dwoc
hién thi dudi dang ban dd gitup dy bdo vién
tham khao khi ra cic ban tin thoi tiét hang ngay
va dong thoi duoc dung lam dau vao cho mét
s6 phuong phap, mé hinh tinh toadn du bao khi
twong va thay van. S8 liéu mua tir cdc md hinh s6
tri cé wu diém la pham vi bao phd rong vé khdng
gian, cung cap dau vao phu hop va tdng dé chinh
xac cho cdc mé phong qua trinh hinh thanh dong
chdy trén cac luu vee. Ngay nay, d6 phan gidi theo
khong gian cla cdc mé hinh sb trj cé thé dat dén
15 km x 15 km, tham chi 5 km x 5 km trong mét
s6 nghién clru cu thé. V&i dd phan giai nay néu
bd s6 liéu ¢ d6 chinh xac cao hoan toan dap
ng duwoc cac yéu cau ing dung cho céc phan
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tich va dy béo thay van.

Gan day, mot bd s6 lidu mua sb tri voi do
phan gidi 0,25° d3 dugc dong hda vdi sd liéu
thuc do tai tram thuéc dw an APHRODITE [12],
day la dy 4n cda Nhat, xdy dung lvgng mua
ngay giai doan 1961-2007 cho toan b6 khu vuc
giéd mua chau A, v&i d6 phan giai 0,25°, trong dé
s&r dung khoang 6.000 tram quan trac toan cau
[12]. N3m 2016, mot bo s6 liéu mua twong tu
v&i d6 phan gidi 0,1° d3 dwoc xay dung cho toan
bd Viét Nam (VnGP). BO s6 liéu nay xay dung
dua trén viéc sir dung 614 tram quan trac cho
giai doan 1980-2010 [11]. D3y |a nhitng ngudn
s6 liéu t6t cé thé sir dung cho viéc mo phong I
giai doan nay nham tim ra dwoc bd thong s6 mo
hinh tét, dap (rng cong tac du bdo.
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3. Ap dung thir nghiém mé phéng dong chay lii
lwu vurc song Chu
3.1. Gic'i thiéu khu vwec nghién ciru

Séng Chu la nhanh I&n nhat trong hé théng
sdng M3, bat ngudn tir SAm Nwa & d6 cao khoang
1.100 m, chdy qua cac huyén Thudong Xuan, Tho
Xuén, Thiéu Héa roi nhap vao séng M3 & ng3 ba
Giang, cach bién 26 km. S6ng dai 325 km, trong
d6 phan trén |3nh thé Viét Nam |a 145 km. Dién
tich lvu vuc 1a 7.587 km?, dién tich lvu vuc
tinh dén tram thdy van clra Dat 13 6.170 km?,
phan l&n dién tich séng Chu nam trén lanh tho
Lao, do d6 viéc tiép can sb liéu do dac vé mua
tuwong d6i khd khan. Do d6, nghién ctru nay lya
chon séng Chu lam th* nghiém vé kha nang s
dung céc ngudn sé liéu muwa da dé cap.
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Hinh 2. So' @6 Iwu vire séng Chu

3.2. S6 liéu phuc vu tinh todn

Nghién clru s&r dung thir nghiém 4 bd s6 liéu
mo phong dong chdy T dén tram thdy van Clra
Pat trdn 10 t&r ndm 2001-2005 (trudc khi chan
dong tai Clra Dat va bat dau cé s6 lieu TRMM.V7):

- Trudng hop 1: SU dung s6 liéu mua VnGP
(cho phan dién tich thuéc Viét Nam) két hop
APHRODITE (cho phan dién tich ndm ngoai Viét
Nam);

- Trwdng hop 2: SIr dung sé liéu mua vé tinh
TRMMV7;

- Trwdng hop 3: SU dung sé liéu mua s tri
(ECMWF).

3.3. Phwong phdp thuc hién va két qua tinh
todn

Nghién ctu s&t dung md hinh mua dong
chay NAM, mot mo hinh mua dong chay twong
ddi quen thudc, d3 dwoc kiém chirng trong
nhiéu nghién ciru [3] dé mé phdng dong chay
1T lwu viee séng Chu dén tram Clra Dat céc tran
[T tir ndm 2001-2005. Téng s6 tran 1i dwoc lua
chon mé phdng gébm 02 tran (c6 Q dinh I&n hon
2.000 m3/s): 10/8-17/8/2001, 12/9-23/9/2005.
K&t qua hiéu chinh va kiém dinh mé hinh trong
3 trwdng hop lan lvot dwoc trinh bay trong céc
Hinh 3, Hinh 4 va Bang 2.
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Bdng 2. Két qua tinh todn thi nghiém

TT | Trwong hop Thei ky hiéu chinh (8/2001) Theoi ky kiém dinh (9/2005)
NASH SS dinh Léch dinh (h) | NASH SS dinh Léch dinh
(m3/s) (m3/s) (h)
Trwong hop 1 0,96 250 +1h 0,80 48 *1h
Truong hop 2 0,90 520 Oh 0,72 500 +3h
Truong hop3 | 0,10 | Khéng bat duwoc | Khéng bat dwoc | 0,31 480 +1h
dinh It I6n dinh It I6n
] ‘_ HAM_ECUWF, SmfunQf  [ord) se e oy s O Y e
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Hinh 3. Qua trinh Ii tinh todn va thuc do
tai Ctra Pat thoi ky hiéu chinh
4. Két luan

T&r 4p dung thl* nghiém trén, mot sd kinh
nghiém cho viéc st dung tai liéu mua trong dy
bdo It duoc rdt ra nhu sau:

-DGi vai cac luu vire 1én cb kha ndng khai thac
s6 liéu quan trac, thoi gian chay truyén va thoi
gian tap trung nudc trong sdng Idn hon nhiéu
so va&i thoi gian du kién, thi cac tai liéu vé quan
trdc mua, dong chay & cac tram thuwong ngudn 13
guan trong. Trong truo'ng hop nay, du bdo vién
chi can st dung hodc/va s6 liéu mua két hop s6
liéu dong chay san cé trén lwu vyc dé dy bdo
cho vj tri can du bao. Ddi véi luu vue nho hodc
déc, thoi gian chay truyén |dn va tip trung nudc
nho hon thoi gian du kién hodc cac lvu vuce 1dn
khong c6 hodc thi€u s6 liéu quan trac, trong d6
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Hinh 4. Qua trinh Ii tinh todn va thuc do
tai Clra Dat thoi ky kiém dinh
thoi gian du kién nho hon thoi gian chay truyén
va tap trung nuwdec thi tai liéu mwa dwa bdo hoac
uwdc lvgng mua tir xa 13 rat can thiét.

- S6 liéu VnGP két hgp APHRODITE la mét
ngudn s6 liéu mua gan quan trac, cho phép
mo ta tot vé lwong va phan bd theo khdng gian
trong cac trdn mua, khuyén nghi s dung trong
cac nghién clru khéc. Sé liéu mua tir ECMWEF cé
gid tri thién 1&n (trong diéu kién tai sdng Chu) do
dé céc két qua tinh todn khong tét, khuyén nghi
kiém tra trudc khi sir dung tai cac khu viee khéc.
Cac ngudn dy bdo mua tir md hinh sé tri khac
cling cadn dugc phan tich, ddnh gid thém. Sé liéu
mua vé tinh TRMM |a mét ngudn tuong déi tét,
dac biét s6 liéu nay cé thé dwoc khai thac st
dung cho dy bao do tinh cap nhat lién tuc.

Lé&i edm on: Nghién ciru nay duwoc tai tro bdi Trudng Bai hoc Khoa hoc Tw nhién trong dé tai mé sé
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ASESSMENT OF CURRENT STATUS & CAPACITY OF RAINFALL
DATA EXPLOITATION FOR FLOOD FORECASTING, AN APPLIED PILOT
STUDY IN CHU RIVER BASIN

Dang Dinh Duc, Tran Ngoc Anh, Nguyen Kim Ngoc Anh, Tran Thi Bao Ngoc
Ha Noi University of Sience, Viet Nam National University

Abstract: The most important matter of flood prevention is forecasting and early warning to identify
optimal or best practical prevention solutions to minimize damages and losses. Therefore, the requirement
of increasing the lead time of flood forecasting and early warning at river-basins is highly significant and
practical. The present flood forecasting quality mostly depends on the quality of rainfall forecasts and
hydro-met monitoring and observation networks in the basins. Improvement of the accuracy of rainfall
forecasts is a fundamental problem of the hydro-met sector included in many international and national
studies, which is also not expected to be repeated in this report. The study will be focused in an assessment
of current status and capacity of rainfall data exploitation for professional flood forecasting in Viet Nam, in
which a pilot application study will be carried out to provide forecast bulletins for Chu river in Thanh Hoa
province.

Keywords: Forecast, rain, flow.
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