BAI BAO KHOA HQC

DANH GIA CHAT LUQNG MUA VE TINH GSMaP
MO PHONG MUA LON - UNG DUNG CHO LUU VUC SONG MA

Nguyén Tién Kién', Ngé Lé An’, Lé Pinh Thanh?

Tém tat: Cdc dir liéu muwa khéng gian nhw mua ra da, muwa vé tinh... ngay cang dwoc nghién ciru
ung dung réng rdai nham bé sung thong tin cho cdc ving khéng cé tram do mwa. Nghién citu ndy
tdp trung danh gid chdt lwong san pham mua vé tinh GSMaP (Global Satellite Mapping of
Precipitation) cua Co quan Khoa hoc va Cong nghé Nhdt Ban va co quan Kham pha Vii tru Nhdt
Bdn cung cdp. Ba san pham muwa GSMaP MKV, GSMaP _NRT, GSMaP NOW dwoc so sanh ddnh
gia voi dit liéu thuc do tir 45 tram muwa trong va lan cdn luu vuc song Ma thoi doan 6 gio trong 2
nam 2017, 2018. Két qua danh gid cho thdy cdc san pham mwa GSMaP mé ta tot sw phdn bé mira
theo khéng gian ciing nhu sw bién dong theo thoi gian. San pham GSMaP MKV ¢é chdt lirong tot
nhat, con san pham GSMaP_NOW la kém nhat trong 3 san pham xét vé khia canh tong heong mura.

Twr khoa: GSMaP, luu vyc song Ma, mua l6n, mua khong gian...

1. PAT VAN PE

Viét Nam 1d mot trong nhitng qudc gia
thuong xuyén phai hing chiu nhiéu thién tai
lién quan dén khi hiu nhit trén thé gidi
(Eckstein D. va nnk, 2019). Trong céc loai hinh
thién tai nay, 10 lut do mua 16n 1a thién tai gay
thiét hai nang né nhit ¢ Viét Nam. Nham giam
thiéu thiét hai do 1 lut gdy ra, viéc nghién ciu
vé mo phong li va dy bao mua li 13 rit can
thiét. Tuy nhién, do mang lu6i quan tric mua
con thua, dac biét 1a cac tram do mua thoi doan
ngin, nén chat lwrong md phong va du bio li
hién nay con nhiéu han ché. Bé khic phuc diéu
nay, dir lifu mua khong gian nhu mua rada,
mua v¢ tinh, mua mo phéng tir caic mé hinh khi
hau thuong duoc st dung nham bd sung thém
thong tin vé sy thay déi cuong d6 mua theo
khong gian va thoi gian, giap cho viéc mo
phong va du bao 1 dugce chinh x4c hon.

D&t liecu mua GSMaP (Global Satellite
Mapping of Precipitation) 1a dir litu mua udc
luong tir vé€ tinh c6 do phan giai cao dugc Co
quan Khoa hoc va Cong ngh¢ Nhat Ban (JST) va
Co quan Kham phd Vi tru Nhat Ban (JAXA)
cung cip. Dy an dir liéu mua GSMaP dugc bat

" Trung tam Dy bdo Khi twong Thuy vin Quéc gia
? Truong Pai hoc Thuy loi

dau tir nam 2002, str dung cac dit liéu thuc do tir
da cam bién dé tir 46 xac dinh cudng d6 mua. Dir
liéu mua GSMaP da duogc nghién ctru danh gia va
mg dung rong réi trén thé giéi (Kubota va nnk,
2009; Tian Yudong va nnk, 2013; Shaowei Ning
va nnk, 2017; Xianhui Tan va nnk, 2017; Nyoman
Sugiartha va nnk, 2017). Tai Viét Nam, mot )
cac nghién ctru Ve st dung mua GSMaP da dugc
thyc hién nhung chi yéu tip trung vao dit lidu
mua thoi doan dai (Ngo Duc Thanh va nnk, 2013)
hoic chua danh gid chi tiét vé chit luong dit liéu
(Pham Thi Thanh Nga va nnk, 2018).

Nghién ctru nay tap trung danh gia vé chét
lugng mua v¢ tinh GSMAP cho mot sO tran
mua 16n gin ddy. Luu vuc séng Ma duoc lua
chon dé nghién ctru vi day la luvu vuc co dia
hinh da dang, trai tr mién nai cao xubng dong
bang. Vung ha luu c6 mang ludi do mua kha
day nhung vung thugng luu it tram do, thdm chi
khong c6 tram do tai khu vuc dat nude Lao
(chiém 36%). Do vay, viéc nghién ctru kha ning
st dung mua vé tinh GSMAP cho luu vuc song
M3 s& c6 nhiéu ¥ nghia thyc tién.

2. PHUONG PHAP NGHIEN CUU

2.1 Dir liéu mura vé tinh

Trong nghién ctru nay,ba loai dit liéu mua v¢
tinh GSMAP bao gom GSMaP MKV (v7),
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GSMaP_NRT (v7) va GSMaP_NOW duoc su
dung dé danh gia so sanh. Téng hop vé dir liéu

v€ tinh st dung trong nghién ctru duoc trinh bay
o Bang 1.

Biang 1. Céc sian pham GSMaP trong nghién ctru

Loai sin phim Tén D§ phan giai | Do tré Thoi gian cap nhat
‘ Tiéu chuan GSMaP_MKV 3 ngay | gio

Gan thoi gian thuc GSMaP NRT 0,1°x0,1° 4 giy
Thoi gian thuc GSMaP_NOW 0 gio 0,5 gio

2.1.1 GSMaP_MKV

GSMAP MKV la mot san pham tich hop tir
dir liéu do blrc xa séng cuc ngén thu dong voi
dir liéu do buc xa h@)ng ngoai dé c6 duge ude
tinh vé mua toan cau c6 do phan giai cao (1 do)
v6i budc thoi gian ngin (1 gid). Dir lidu nay
duoc lam min dya trén mo hinh loc Kalman trén
co s& phan tich vec to dich chuyén dam may thu
nhan dugc tir hai birc anh hong ngoai lién tiép
(Ushio va nnk, 2009).

2.1.2 GSMaP_NRT

GSMAP NRT (Near Real Time) san pham
mua gén voi1 thot gian thyc véi thudt toan van
dua trén thuit toan chuin cia GSMAP nhung
dugc gian hoa bt & mot sb qua trinh nham gitp
cho viéc thyc hién duoc kha thi va thoi gian tré
gan véi thoi gian thyc (GPM, 2014).

2.1.3 GSMaP_NOW

JAXA  (Japan  Aerospace Exploration
Agency) phat trién san pham GSMAP thoi gian
thuc cho vung duogc quan tric cia vé tinh dia
tinh Himawari-8, dugc Co quan Khi tugng Nhat
ban van hanh. San pham GSMaP NOW si
dung dit liéu vé tinh san c6 trong vong 0.5 gio,
bao gém GMI, AMSR2, AMSU va Himawari-8
dé tao ra san phém GSMAP tai thoi diém trude
do 0,5 gio. Sau do, dir licu 0,5 gio téi dugc
ngoai suy bang vec to dich chuyén dam may dé
tao ra san phém mua GSMAP tai thoi diém hién
tai cho ving quan tric ciia Himawari-8 (Misako
Kachi va nnk, 2016).

2.2 Dir liéu mua thue do

Do dit li¢u mua GSMaP_ NOW bat dau duoge
cong bb vao dau nim 2017 nén nghién ctru nay
chi sir dung céc tran mua vira va lon xay ra trén
luu vuc trong hai nam 2017 (6 tran) va 2018 (5
tran) dé danh gia, phan tich. S6 liéu thuc do thoi

doan 6 gio cua 45 tram mua & trong va xung
quanh luu vuc song Mi duoc sir dung dé lam co
s danh gia chat luong dir lieu GSMAP. Vi tri
cac tram va cac 0 ludi cua GSMAP duoc trinh
bay trén Hinh 1.
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Hinh 1. Vi tri cac tram muwa va 6 lwéi GSMAP

2.3 Phuong phap danh gia

Dit liéu mua GSMaP duoc thé hién béng gia
tri trung binh trong cac 6 ludi c6 d§ phan giai
0,1 d9, trong khi cac dir liéu do tai tram thé hién
tai cac diém. Dé so sanh va danh gia chat luong
mua GSMaP véi két qua do tai tram, bdo cdo da
st dung phuong phap ndi1 suy nghich dao
khoang cach IDW (Inverse Distance Weight)
(Shepard, 1968) dé ndi suy luong mua trung
binh 0 luéi trong luu vuc song Ma tir cac dir liéu
do tai tram. Gi4 tri trung binh cta 6 ludi thyc do
duogc tinh theo cong thirc 1:

i
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Trong d6: Ps i 1a lwugng mua tinh toan tai 6
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luéi, n 1a s6 tram do mua, P; 13 trj s& do mua tai
tram 1, D; 1a khoang cach tir tram do mua thar i
dén tam 6 ludi tinh toan.

Luong mua trung binh trén luu vuc dugc tinh
theo phuong phap trung binh sé hoc tir luong
mua tai tung 0 ludi.

Céc chi tiéu sir dung dé so sanh, danh gia

bao gom:
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Trong d6 Py va Poi tuong ng 1a dir li¢u th
i cia GSMaPva lugng mua thyc do. N 1a sb
luong cac cap s giita hai chudi s6 lieu GSMaP
va thyc do. Py, va P, tuong ung 1a luong mua
trung binh GSMaP va thuc do.

3. KET QUA NGHIEN CUU

3.1 M6 phéng theo khong gian

Hinh 2 m6 t4 luong mua trén luu vuc trong
tirng tran mua theo s6 lidu thuc do tai tram ndi
suy bang phuong phap IDW va 3 san phdm
GSMaP. Thoi gian dién ra trin mua ciing nhu
tén sin pham dugc trinh bay & gdc phai trén
hinh v&. Dua trén hinh 2 c6 thé thiy cac san
phim mwa GSMaP mé ta kha chinh x4c sy bién

06-07/VI/2017
GSMaP_MKV

06-07/V1/2017
GSMaP_NRT

16-18/VI1/2017
GSMaP_NRT

16-18/VII/2017
GSMaP_MKV

e

dong mua theo khong gian tuy van c6 su khac
biét gitta cac sin pham GSMaP. TAm mua 16n
thuong ndm & ha luu, noi mat do tram do day,
déu duoc thé hién twong ddng & tit ca cac san
phim GSMaP. Tuy nhién, d6 16n cia ving tim
mua cO sy khac bi¢t ro rét, dac biét ¢ nhiing
trin mua rat 16n. Ving mua it hon thudng nim
o thuong luu va dac biét 1a trung luu thude Lao
noi khéng c6 sb liéu do mua. Do vay, két qua
danh gia so sanh vdi thyc té ¢ nhiing viing nay
s€ kém do tin cay hon.

Luong mua trung binh luu vuc tinh theo san
phim mua tiéu chuin GSMaP MKV va san
phdm mua gin thoi gian thuc GSMaP_NRT c6
sai sO tuyét d6i trung binh tuong dwong nhau va
xdp xi 28mm/tran mua (khoiang 30%). Con
lugong mua trung binh luu vuc tinh theo san
phim mua thoi gian thue GSMaP NOW cho
murc sai s6 tuyét dbi trung binh 16n hon gip 2
lan so v6i hai san pham kia (twong duong hon
60%). Db6i v6i da sd nhitng tran mua nho, san
phim GSMaP_MKV, GSMaP_NRT thuong cho
két qua lwong mua thip hon so véi thuc té,
trong khi véi cac tran mua 16n thi két qua udc
tinh lai cao hon, c4 biét 1én dén 100mm/tran tinh
trung binh trén toan luu vuc (trdan mua 09-
11/X/2017 va 31/VII-6/VIII/2018). Con véi san
pham mua GSMaP_NOW lai cho két qua thién
16n & tat ca cac trin mua dugc xem xét, ngoai
trir tran mua 6-7/V1/2017.

6-7/V1/2017 6-7/V112017
GSMaP_NOW Tram do - IDW
™
|
B :
16-18/VI11/2017 16-18/VIl/2017
GSMaP_NOW Tram do - IDW
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Hinh 2. Lwong mua GSMaP va thuc do (mm) cua mot $0 trén mua nam 2017/2018 heu viee song Ma
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3.2 Su bién dong theo thoi gian

Pé danh gia kha ning mé ta sy thay ddi
luong mua theo thoi gian, nghién ctu da tién
hanh so sanh lugng mua thoi doan 6 gio tinh
trung binh toan luu vyc giita mua thuc té wéc
tinh tir tram do v&i cic san pham mua GSMaP.
Hinh 3 moé td duong qua trinh mua thuc do
trung binh luu vuc thoi doan 6 gid theo s6 liéu
tai tram do va 3 san phém GSMaP cho 11 tran
mua vira va 16n trén luu vue. Co thé théy, o da

sb cac trAn mua, cic san phém GSMaP déu bat
t6t xu thé thay d6i cia luong mua trung binh
trén toan luu vuc so véi thuc té. Thoi doan mua
16n nhat dugc md phong chinh xac vé thoi gian
xudt hién, nhit 1a véi sian phim mua
GSMaP MKV. Hai tran mua tur 13-17/VII/2018
va 31/VII-6/VIII/2018 md phong kém chinh xac
khi nhiéu thoi diém lwong mua trung binh luu
vuc trén thuc té rat bé nhung lai cho gi tri cao
trong cic san pham GSMaP.
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Hinh 3. Puong qua trinh mua thoi doan 6 gio trung binh luu viec theo thuc do
va cdc san pham GSMaP
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Hinh 4 biéu thi mdi quan hé giira lvgng mua
thoi doan 6 gid giita thuc do va cac san pham

GSMaP duoc xdy dung tor 11 trdn mua nam
2017 va 2018 trén luu vuec.
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Hinh 4. Quan hé giita hrong mwa mé phong theo cdc san pham GSMaP

voi lwong mua thyc té wde tinh tir tram do thoi doan 6 gio

Két qua tr hinh 4 cho thdy, san pham
GSMaP_MKYV c¢6 hé s6 twong quan cao nhat
thé hién su phu hop tét nhét trong 3 san pham
GSMaP so vo6i thyc té. San pham
GSMaP NRT cho su phu hop véi thyuc té la
kém nhat khi c6 chi s R? nho nhat. San phim
GSMaP_NOW cho sy bién thién theo thoi gian
pht hop hon so voi GSMaP NRT nhung két
qua mo phong lai thién 16n khi da sé cac diém
nam phia trén duong chéo chinh. Tir cac két
qua danh gia trén, co thé thdy san phim mua
GSMaP_ MKV c¢6 su phu hop tét nhat so véi
thyc té ca vé md phong phian bd theo khong
gian, cling nhu bién dong theo thoi gian. San
phaim GSMaP_NOW cho két qua kém tin cay
nhit vé moé phong lugng mua. Pidu nay cé thé
giai thich do cach s dung cac thuét toan phan
tich ciing nhu s6 lidu ddu vao khac nhau. Céc
san phim GSMaP MKV duoc xay dung dua
trén ngudn thong tin nhiéu hon, thuit toan tinh
toan chi tiét hon nén kha ning mo phong s& tot
hon, nhung thoi gian tré so véi thuc té 1a 3
ngay. Do vy, sain phdim GSMaP_MKYV s& phu
hop trong viéc danh gia xtr 1y cac dir liéu mua
trong qua kht. Trong khi d6, san pham
GSMaP_NRT hay GSMaP_NOW cho két qua
mod phong kém chinh xac hon do chi st dung
duoc it hon cac nguén s6 lieu dau vao vé tinh
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thoi gian thyc nham c6 dugc thoi gian tré it
nhat co thé (4 gid dbi v6i GSMaP NRT va 0
gid dbi voi GSMaP_NOW). Do vdy, hai san
phaim GSMaP_NRT va GSMaP_NOW s& phu
hop dé tng dung vio bai toAn mo phong va du
bao 1u thoi gian thuc.

4. KET LUAN

Bai bio dd tién hanh thu thap, phan tich va
danh gi4 ba san phim muwa GSMaP gbém
GSMaP_MKYV, GSMaP_NRT va GSMaP_ NOW
cho mot sd trdn mua vira va 16n tai luu vuc song
Ma trong ndm 2017 va 2018.

Két qua danh gia budc dau cho thiy, cac san
phim mwa GSMaP c6 kha ning biéu thi tot
phan b6 mua theo khéng gian ciing nhu dién
bién mua theo thoi gian. Trong ba sin pham
GSMaP duge xem xét, GSMaP_ MKV cho két
quéa phu hop nhét, san phaim GSMaP_NOW cho
két qua kém twong dong nhit so véi thuc té.
Diéu nay ciing phu hop véi thuc té do sb liéu
dau vao cia GSMaP_MKYV da dang hon, thuat
toan phan tich ciing t6t hon vi c6 thoi gian tré
dai hon so v6i hai san pham con lai. Nghién ctru
cho ring, cin c6 cic nghién ctru mg dung mb
hinh mua dong chay trén luu vire nham danh gia
chinh xac hon chét luong san pham GSMaP khi
mang ludi do mua thyuc té trén luu vuc song Ma
khong day va chi tap trung ¢ ha luu, bén canh
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do6, mot vung rong 16n phia tay luu vuc thuoc ban d6 mua dua trén s lidu thuc do s& kém
Lao khong ¢ tram do dan dén viéc xdy dung chinh xéc.
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Abstract
QUALITY EVALUATION OF SATELLITE PRECIPITATION PRODUCT GSMaP ON
HEAVY RAINFALL SIMULATION - APPICATION FOR THE MA RIVER BASIN

Number of study on spatial precipitation datasets applications such as precipitation product of
radar, satellite ... are increasing in order to provide more information in un-gauge areas. This
study focuses on analysis of GSMaP (Global Satellite Mapping of Precipitation) products
comparing with observed precipitation from 45 rain-gauges in the Ma river basin in 2017 and
2018. The results show that the GSMaP products can be able to simulate very well of both temporal
and spatial patterns of precipitation. GSMaP MKV is the best one, GSMaP_NOW is the worst one
among the three GSMaP products in terms of average precipitation amounts.

Keywords: GSMaP, Ma river basin, heavy rainfall, spatial precipitation data...
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