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NGHIEN CUU PANH GIA VA SO SANH CAC DU LIEU
MUA VE TINH PQ PHAN GIAI CAO LUU VUC SONG CA

Bui Tuan Hii', Nguyén Vin Tuan'

Tém tat: Dit liéu muwa vé tinh ngay nay dwoc dp dung trong nhiéu nghién civu dong chay trén cdc
luew viee séng, ddc biét la van dé quan 1y nguon nuede xuyén bién gidi néi chung, lwu viee séng Cd néi
riéng. Pé lywa chon dwoc dit liéu mua vé tinh cho nghién citu dong chay trén heu viee song Ca, nghién
ciru nay da danh gia, phan tich va so sanh gitta cdc dir liéu mwa vé tinh do phan giai cao la GPM,
TRMM, CHIRPS, CMORPH voi dir liéu mua tqi cdac tram do muwa (2015-2017) trén toan luu viec
song Ca. Nghién cuu sw dung dir lieu mua ngay, lwong muwa thang, lwong mwa nam tai cac tram do
dé so sanh, danh gia voi div liéu tie mwa vé tinh cac chi tiéu nhw kha nang nhan dién mua, téng
lwong mura, twong quan giita cdc lwong muwa, ddnh gid lwong mua theo phdn bé vimg. Két qud nghién
cieu di chi ra kha nang nhdn dién mwa ngay & cdc dir liéu mwea vé tinh la khd tot, tuy nhién twong
quan liwong mua ngay lai khong cao; nghién cieu ciing rit ra két lugn vé tuong quan heong mua

thang, phin bé heong miwra ndam gitka cdc div liéu mua.
Tw khoa: Mua vé tinh, luu vuc song Ca, GSMAP, GPM, CHIRPS, CMORPH.

Ban Bién tip nhan bai: 12/08/2018 Ngay phan bién xong: 15/10/2018 Ngay dang bai: 25/11/2018

1. Pit van dé

Hién nay cong nghé vién tham da duoc ung
dung nhiéu trong cc nghién ciru tai nguyén nudc
trén thé gioi. Mot trong nhiing g dung tiéu biéu
va pho bién cua vién thim trong nghién ctru dong
chdy n6i chung va trong nghién ctru mé hinh
mua-dong chay noi riéng 1a viéc xac dinh cac
thong s6 khi tuwong thity van phan b theo khong
gian dugc yéu cau cho cac mé hinh, vi du nhu:
luong mua, nhiét do, ET, dat do am, didc diém bé
mat va sir dung dat, 10p che phu dat. Loi thé cia
k¥ thuat vién tham so véi cac phuong phap thong
thuong la @6 phan giai khong gian cao va d6 bao
phu day dic. Dé lya chon dit lidu vién tham dé
tich hop pht hop véi cau trac mé hinh thay van
mua-dong chay thi cc dit liéu dau vao phai duoc
so sanh ma cu thé 1a 6 phan giai khong gian,
thoi gian va d6 chinh xac cua dir liéu vién tham.

Trong nghién ctru nay, cac s6 liéu mua vé tinh
GPM, CMORPH, CHIRPS va GSMAP s¢€ dugc
phan tich, so sanh véi sb lidu tai cac tram khi
tuong miat dat, tir 46 c6 co so dé phan tich, danh
"Vien Quy hoach Thuy loi
Email: bui.tuan.hai@gmail.com
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gi4 cac s6 liéu mua ngay, mua thang va mua nam
vé su twong quan, sai s6 gitra cac sb liéu va phan
b trén toan luu vuc séng Ca.

2. Dir liéu va phwong phap nghién ctiru

2.1. Khu vwc nghién ciru

S6ng Ca la mot luu vuc 16n ¢ ving Béc Trung
B9, c6 dién tich luu vue 27.200 km? phan b trén
lanh thé 2 quéc gia: Viét Nam va CHDCND Lao.
O Viét Nam, song Ca nam trén dia gidi hanh
chinh cua 3 tinh: Nghé An, Ha Tinh va Thanh
Hoa, phan 16n dién tich luu vuc song Ca nam
trén dat Viét Nam c6 tong dién tich 1a 17.730 km?
chiém 65,2% toan luu vuc va ving huong loi
khoang 1.896 km?2 Chiéu dai dong chinh song
Ca la 531 km, doan chay trén 1anh thd Viét Nam
la 361 km (Hinh 1). Pay la luu vuc sdng cé
ngudn tai nguyén thién nhién trén luu vuc hét sirc
da dang va phong pht nhu: Tai nguyén rung,
khoang san, nong nghiép - thuy san... Cé thé n6i
song Ca co vai tro dac bi¢t quan trong cho phat
trién kinh té - xa hoi va an ninh qudc phong dbi
v6i céac tinh trong luu luu vye noi riéng, vung
Bic Trung Bo va ca nude ndi chung [7].
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Hinh 1. Mang ludi tram khi twong luu viec song Ca

2.2. Dir liéu mwa dwgc sw dung trong
nghién ciru

Dir liéu mua Ia dir li¢u quan trong trong quy
hoach quan ly tai nguyén nudc cling nhu giam
thiéu tac dong do thién tai. Do do, cong tac quan
trac mua c6 vai tro hét strc quan trong. Quan tric
mua hién nay gém cic phuong phap chinh:
Phuong phap do mua tai chd; phuong phap do
mua bang hé thdng radar thoi tiét; phuong phap
do mua bang cong nghé vién tham. Hai phuong
phép dau tuy c6 do chinh xac cao nhung gip phai
kho khan rat 16m khi do dac tai cac khu vuc hiém
tré, ving doi nai va trén bién. Trong khi do,
phuong phap sir dung cong nghé vién tham da,
dang dugc nghién ctru va phat trién manh mé,

tr¢ thanh cong cu hiru ich trong quan ly tai
nguyén nude va giam thiéu thiét hai do thién tai,
nhit 13 trong tinh hinh tic dong cta bién d6i khi
hau ngay cang nghiém trong [1].

Trong pham vi nghién clru nay, 04 dir li¢u
mua vé tinh phd bién v&i d6 phan giai cao s&
duoc phan tich va danh gia voi dir li€u tai 12
tram khi twong cdp 1 trong tong sé 33 tram do
mua trén luu vue song Ca. Céac thong tin chi tiét
ctia mot s6 dit liéu mua vé tinh thong dung da va
dang duogc su dung trong cac nghién ctu trudc
day duoc thong ké trong bang 1. Trong d6, cac
dir liéu bao gom GPM, CHIRPS, GSMAP,
CMORPH sé& dugc thu thap va tién hanh phan
tich, danh gia trong nghién ctru nay.

TAP CHi KHI TUQNG THUY VAN
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Bdng 1. Théng tin chi tiét cdc s6 liéu muwa vé tinh quan trong

Chuong trinh To chuc V¢ tinh lién qua Chudi sb li¢u Do phan giai dir liéu
PGF Princeton EUMETSAT 1948-2010 0,25° (khong gian) , va 3 tiéng (thoi
Univ. gian)
GEOS, MTSAT
NOAA-19
TRMM NASA TRMM 1998 - nay 0,25° (khong gian) , va 12 tiéng
JAXA (thoi gian)
He¢ radar chu dong va thy
dong
GPM NASA GPM 2014 - nay 0,1° (khong gian), va 1 gio (thoi
JAXA gian)
He¢ radar chu dong va thu
dong
PERSIANN CHRS GEOS-8,10, GMS, Metsat, 1983 - nay 0,25° (khong gian) , va 30 phut
TRMM, NOAA -15,16,17 (thoi gian)
DMSP F-13,14, 15
CHIRPS FEWS NET NOAA, RFE2, TARCAT, 1981 - nay 0,05° (~5 km) (khong gian)
TRMM
GSMAP JAXA TRMM, GPM, h¢ radar 2000 - nay 0,1°) (khéng gian), va 1 gio (thoi
gian)
NASA
CMORPH NOAA DMSP F-13,14,15 2002 - nay CMORPH 0,25°, QMORPH 0,08°
(~8 km) (khong gian) , va 30 phut
QMORPH NOAA-15,16, 17,18 (thoi gian)

AQUA, TRMM

Mot sb tir viét tit:

CHRS: Center for Hydrometeorology and Remote Sensing, University of California, USA
CMORPH: Climate Prediction Center (CPC) MORPHing technique

DMSP: Defense Meteorological Satellite Program

EUMETSAT: European Organization for the Exploitation of Meteorological Satellites
GEOS: Geostationary Operational Environmental Satellite, USA

GMS: Geostationary Meteorological Satellite, Japan

JAXA: Japan Aerospace Exploration Agency

MTSAT: Multifunctional Transport Satellites, Japan

NASA: National Aeronautics and Space Administration, USA
NOAA: National Oceanic and Atmospheric Administration, USA
PERSIANN: Precipitation Estimation from Remotely Sensed Information using Artificial Neural Network

PGF: The Princeton Global Forcings (PGF).

TRMM: Tropical Rainfall Measuring Mission

WMO: World Meteorological Organization

2.2.1.Dw lieu mua GPM

Global Precipitation Measurement (GPM la
mot nhiém vu vé tinh quéc té nham cung cép thé
hé tiép theo cua s liéu quan tric mua va tuyét
toan cau moi 3 gid. NASA va JAXA da phong
vé tinh GPM Core Observatory vao ngay
27/2/2014, mang theo nhitng thiét bi xac dinh
lwong mua tir khong gian. Dit liéu mua cung cip

TAP CHI KHI TUQNG THUY VAN

duoc sir dung dé thong nhét cac sb do luong mua
dugc thuc hién bdi mot mang ludi cac v¢ tinh
d6i tac qudc té dé dinh luong thoi gian, dia diém
va lugng mua hoic tuyét trén khap thé gioi.

St ménh ciia GPM g6p phan nang cao hiéu
biét cuia con ngudi vé chu ky ning luong va nudc
cua Trai dat, cai thién du bao cac su kién cuc
doan gay ra thién tai va m¢ rong kha nang su

S thang 11 - 2018



dung thong tin v¢ tinh hién tai dé truc tiép mang
lai lgi ich cho xa hoi.

V¢ tinh Tropical Rainfall Measuring Mission
(TRMM), phong 1én quy dao tir ndim 1997 dén
2015, v&i nhiém vy do lwong mua vira va 1om &
ving nhiét d6i. TRMM da cho thiy tam quan
trong cua viéc do luong tai cac thoi diém khac
nhau trong ngay dé cai thién quan sat ctia hé
théng thoi tiét va theo dbi thoi gian thuc cta cac
con bdo. Vé tinh GPM Core Observatory tiép tuc
nhiém vu nay, nhung mé rong cac quan sat dén
cic vi dd cao hon, bao trim toan cau tur Vong
Nam Cuc dén Vong Bic Cuc [6]. (NASA, 2014)

2.2.2. Dir lieu muwa CMORPH

CMORPH (k¥ thuat MORPHing CPC) tao ra
cac phan tich lugng mua toan cau ¢ d¢ phan giai
khong gian va thoi gian rat cao. K§ thuat nay sir
dung cac udc tinh lugng mua da dugc bit ngudn
tir cac thu nhan vi song vé tinh quy dao thap, va
cac thong tin cua chiing dugc truyén qua khong
gian va dugc thu nhan hoan toan bdi cac dai song
h(‘Sng ngoai (IR) tir cac v¢€ tinh dia tinh. Hién nay,
dir lieu CMORPH di két hop cac wée tinh lugng
mua bat ngudn tir vi song thu dong tir cac vé tinh
DMSP 13,14 & 15 (SSM /1), NOAA-15, 16, 17
& 18 (AMSU-B) va AMSR-E va TMI trén vé
tinh ctia NASA va vé tinh TRMM [5].

2.2.3. Dit liéu mua CHIRPS

Climate Hazards Group InfraRed Precipitation
with Station data (CHIRPS) la bg dir li€éu mua voi
trén 30 nam dir liéu, d bao phu gan nhu toan cau.
Kéo dai 50°S - 50°N (va tat ca kinh d0), bt dau
tir nam 1981 dén gan, CHIRPS két hop hinh anh
v¢ tinh c6 d§ phan giai 0,05° véi dir lidu tram tai
chd dé tao chudi thoi gian mwa cho phan tich xu
hudng va theo doi han han theo mua. Ké tir ngay
12/2/2015, phién ban CHIRPS 2.0 da hoan thién
va san sang moi ngudi c6 thé tai xudng va sir
dung cho cac muc dich khac nhau [3].

2.2.4. Dit lieu mua GSMAP

JAXA d3 tién hanh quan sat luong mua dai
19 ndm tir khong gian thong qua cac nhiém vu
TRMM va GPM. Dit liéu vé cac quan sat lugng
mua tir khong gian hién dang dugc su dung trong
nhiéu linh vuc khac nhau, ch’fmg han nhu du bao

BAI BAO KHOA HQC

thoi tiét va du béo 1 lut.

Global Satellite Mapping of Precipitation
(GSMaP) cung cép ban d6 luong mua toan ciu
chinh xac cao véi d¢ phan giai cao. Gia tri dugc
wdc tinh bang cach str dung dir liéu may do bic
xa da vi song va thuat toan thu hdi mua dya trén
mo hinh vat Iy mua dang tin cdy. D li¢u cling
duogc cung cip toan dién bang radar do mwa va
burc xa h6ng ngoai trén v¢ tinh dia tinh [4].

Do phan giai khong gian 1a 0,1 d6 (vi do va
kinh d§) va do phan giai thoi gian la 1 gio.
GSMAP c6 nhiéu loai dir liéu khac nhau dé phu
hop véi yéu cau ciia nguoi dung, va muc dich
nghién ctru khac nhau nhu dir liéu mua da duoc
hi¢u chinh GSMaP_RNL (Reanalysis), dit li¢u
mua tiéu chuan GSMaP_MVK (Standard), dit
litu mua can thoi gian thyc GSMaP_ NRT(
Near-Real-Time), dit 1iéu mua theo thoi gian
thuc GSMaP_NOW(Realtime Ver.), dix liéu mua
du bao GSMaP_RNC (RIKEN Nowcast) [2].

2.2.5. Dit liéu mua tai tram khi twong

Mang luéi tram quan tric trén luu vuc song
Ca hién nay chi con 23 tram do mua hoat dong.
(Mat d6 ludi tram 778 km?/ tram trong do6 theo
tiéu chuan cia WMO thi téi thiéu 1a 575
km?/tram).

Céc tram quan tric mua cha yéu dugc tap
trung & ving dong bang hodc thi tran, thi tir ndm
& thung liing song. Ving nui cao rat it tram do
mua, dac biét tram do mua béng may tu ghi rat
it chi trir mot s6 tram do khi hau c6 may do mua
tu ghi

C6 su khac biét kha 16n vé mat ¢ phan bd
cac diém do mua giita cac ving trong luu vuc,
kha day ¢ dong bang ven bién, kha thua & ving
nui cao. Bdi vai vung nui cao, noi ¢6 dia hinh
bién d6i manh mé, noi thuong nguén va cb cac
hd chua, mang ludi diém do mua chua du day dé
dap (mg nhu cu phuc vu cong tac du béo, nhit
la cho cong tac canh bao I quét, cho tmg dung
cac mo hinh tinh toan thuy van, ing phé véi bién
d6i khi hau ciing nhu cho cong tic quy hoach
phat trién cua ving.

Nhiing tram do mua do B§ Tai Nguyén Moi
truong quan 1y c6 chit luong tai lidu tot, cac tram

TAP CHi KHI TUQNG THUY VAN
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do mua chuyén dung tai cac nong truong hodc &
vung sau, vung xa chét luong tai li¢u kém tin cay
hay bi gian doan [7].

2.3. Phwong phap nghién ciru, phdn tich va
so sanh

Muc tiéu ctia nghién ctru 1a phan tich va danh
gid mua vé tinh trén luu vuc song Ca, dé danh
gia dugc lugng mua, trong ndi dung cua nghién
ctru nay s€ phan tich va danh gia luong mua
ngay, mua thang va mua nam gitra mua v¢ tinh
va mua tai cac tram do khi tugng. Noi dung cua
phan tich va danh gia nhu sau:

a) So sanh liét dir liéu trong 3 nam twr 2015-
2017 gitra mua vé tinh va 56 liéu tai tram do (do
dit lieu cua GPM chi dir lieu mua tir 02/2014).

b) Danh gia lwong mwa ngay (kha nang nhan
dién mua, twong quan lwong mua).

¢) So sanh tong lwong muwa va phan bé leong
muea nam giita cdc chudi sé liéu.

d) PBanh gia lwvong muwa thang (twong quan
tong lwong mwa va tinh todn cdac hé so twong
quan R, R?, sai s6 RMSE, MAE).

« Hé s6 twong quan Pearson

Lx—)y-¥)

Trong d6: x va y 1 cac gia tri mua dé so sanh,

X va ¥ 1a cac gia tri trung binh chudi s6 liéu
mua.

«  Sai s6 binh phwong trung binh quan

phuong
1% , ;
RMSE = ;Z(xj -y (3)
j=1
«  Sai s6 tuyét ddi trung binh
1
MAE = ¥ |% - | (4)

Trong d6: n 1a tong s6 lidu; x; va y; 1a cac gia tri
mua tht j.

3. Két qua va thao luin

3.1. Phén tich, danh gia dir liéu mwa ngay

a) Panh gia kha nang nhan dién ngay mua
va khong mua

Pé danh gia kha nang nhan dién mua cua cac
dir liéu mua vé tinh, s ngay xuat hién mua tai
cac 12 tram do s& duoc so sanh v6i sb ngay mua
vé tinh g véi cic ngay tuong mg trong chudi
s liéu 1069 ngay ctia 3 nam 2015-2017. Dit liéu

Y022y —7)2 (Gia tri 0<r<I) (1) mua vé tinh nhén dién tdt khi trong cung ngay
ghi nh@n c6 mua tai cac tram do va s6 liéu mua
« Hé s6 twong quan v¢ tinh cling ghi nhan mua.
2 _  ZCDOD 2 i 0 po
R ( L Z(y—y)z) (Gia tri 0<R°<I) (2)
mGPM ®CHIRPS = GSMAP_MVK CMORPH
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Hinh 2. So sanh kha nang nhan dién mwa cua cac dir lieu mua vé tinh va mua tram do
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Qua danh gia chudi s6 liéu cdc ngdy mwa nhat 1én dén 65% céc ngay mua.
trong 3 nam 2015-2017, Kkét qua nhu sau: « D{t liéu CHIRPS nhan dién mua kém nhét
» Ca ba bo dur licu GPM, GSMAP_MVK va chi dat khoang 43% ) ngay mua.
CMORPH déu nhan dién chinh xéac trén 60% « Dir liéu CHIRPS nhén dién mua kém nhét
ngay mua, chi dat khoang 43% sb ngay mua.
* GSMAP_ MVK nhan dién mua chinh xéac

EGPM  ®mCHIRPS = GSMAP_MVK = CMORPH
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Hinh 3. So sanh kha nang nhan dién ngay khong mwa cua cac dir lieu muwa
bénh gia tuong tu v6i ngay mua, qua danh  khoang 82%
gia chudi s6 lidu cac ngay khong mua trong 3 « 3 dr lieu GPM, GSMAP MVK va
nam 2015-2017, két qua nhu sau: CMORPH déu nhan dién chinh xac khoang 70%
« Dit liéu CHIRPS nhén dién t6t nhat dat ngay khong mua.
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Hinh 4. Tong hop kha ning nhén dién muwa va khéng muwa ciia cac dir liéu muwa vé tinh
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Qua danh gia chudi s6 liéu 1069 ngay tai 12
tram do v&i 04 bd s liéu mua vé tinh trong 3
nam 2015-2017:

« Panh gia tong thé, GSMAP_MVK nhan
dién tt nhat trung binh dat 70%.

* CMORPH dat khoang 67%, con GPM va
CHIRPS dat 66%.

b) Banh gia lvong mwa ngay gitra mua vé

Twong quan lwgng mwa ngay tai tram Vinh va
mua vé tinh GPM

400
350 -
300 R2 =0.1295
250 {*
200
150 5 i . .
100 *S, *
50 vog o S
0 N :
0 100 200 300 400
¢ Vinh GPM ——Linear (Vinh GPM)
Twong quan lwgng mwa ngay tai tram Vinh va
mua vé tinh GSMAP_MVK
250
200 s =&
150 Jo . R2 = 0.1309
*
1004 %
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50 28 .
t’ %o *
0 et : :
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¢ Vinh GSMAP_MVK ——Linear (Vinh GSMAP_MVK)

tinh va muwa thuc do

Dé danh gia vé twong quan lugng mua ngay
(trong 3 nam 2015-2017) v6i 4 s6 lidu mua vé
tinh, nghién ctru nay da xay dung cac duong
tuong quan va tinh toan hé s6 trong quan R?giita
s6 lidu luong mua ngdy tai 12 tram mua so voi
s6 liéu cac dir liéu mua vé tinh.

Twong quan lwgng mua ngay tai tram Vinh va
mua v¢ tinh CHIRPS

250
200
.
150 ®
R2 = 0.2245
4 *
100 [, .
.
50 3. B . * *
od : *
O A “‘
0 100 200 300 400
¢ Vinh CHIRPS ——Linear (Vinh CHIRPS)
Twong quan lwgng mua ngay tai tram Vinh va
mua vé tinh CMORPH
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Hinh 5. Tuong quan lwong mua ngay tai tram Vinh voi dir lieu mwa vé tinh

Panh gia vé twong quan lugng mua ngay voi
4 6 liéu mua vé tinh tai cac tram:

« Hé s6 twong quan R?1a twong d6i thip tai tat
ca cac tram, voi ca 4 dir liéu mua vé tinh.

cao nhat R2= 0,24,

« Hé sb twong quan mua ngdy tai mot sd tram
dat kha thap nhu tram Con Cudng, Tuong
Duong, Vinh , Huong Son. Tai tram Tuong

« V& tinh toan trung binh gia tri hé s6 twong  Duong 1a thip nhat, chi dat R>=0,07.
quan mua ngay, dir liéu mua v¢ tinh CHIRPS dat

Bdng 2. Két qua tinh tiwong quan R2 tai cdc tram muwa

Tram Con bo Quy Quy  Quynh Tay Tuong Vinh Ha Huong  Huong Ky Trung
mua Cubng Luong Chau  Hop Luu Hiéu Duong Tinh Khé Son Anh binh
GPM 0,14 0,20 0,17 0,17 0,16 0,19 0,07 0,13 0,25 0,32 0,17 0,19 0,18
CII:ISIR 0,13 0,28 0,25 0,23 0,31 0,30 0,10 0,22 0,28 0,25 0,22 0,27 0,24
G:PM 0,10 0,22 0,15 0,19 0,25 0,23 0,07 0,13 0,21 0,17 0,08 0,24 0,17
CMO

RP 0,19 0,22 0,25 0,27 0,27 0,23 0,12 0,14 0,18 0,29 0,14 0,15 0,20

H

¢) Két qua phan tich, danh gid vé lwong mura
ngay:

TAP CHI KHI TUQNG THUY VAN

* Mua vé tinh ¢ thé nhan dién ngay mua va
ngay khong mua kha tot, chinh xac khoang tir

&)
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66-70%,

+ S4 liéu CHIRPS nhén dién mua kém nhat,
chi dat 43% s6 ngay mua, tuy nhién két qua danh
gi4 v6i ngay khong mua, CHIRPS lai c6 két qua
cao nhat dat 82%,

* Banh gia tuong quan lugng mua ngay gitta
mua thuc do va mua vé tinh cho két qua kha
thip, két qua trung binh tai 12 tram, hé s6 tuong
quan R? chi dat tir 0,17+0,24.
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3.2. Phdn tich, danh gia dir liéu mwa thang
a) Danh gia twong quan luwong muwa thang

gitka mwa vé tinh va muwa thuc do

Pé danh gia vé trong quan luong mua thang
(dit liéu 36 thang 3 nam 2015-2017) véi 4 s6 ligu
mua v¢ tinh, nghi€n ctru nay da xay dung cac
dudng twong quan va tinh toan hé sb twong quan
R? giita s6 liéu lugng mura thang tai 12 tram mura

so voi so liéu cac dir liéu mua vé tinh.
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Hinh 6. Tuong quan lwong mua thang tai cac tram do voi div liéu mwa vé tinh

b) Pdnh gid xu thé hrong mwa thang giita mira

vé tinh va muwa thuc do
Dé danh gia xu thé luong mua giita cac thang
trong nam, nghién ctu da so sanh luwong mua

= = Thuyc do GPM

600

thang (36 thang 2015-2017) tai tram c6 lugng
mua trung binh thang thip nhit (Twong Duong)
va tram ¢6 luong mua trung binh thang cao nht

(Ha Tinh) trong s6 12 tram duoc lya chon

——CHIRPS ——GSMAP_MVK

—— CMORPH
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) w
o o
S S

0 :

1234567 891011121 23 4567 8 91011121 2 3 456 7 8 9101112

Théng

Hinh 7. So sanh tong leong muea thang tram Twong Dwong giita cdc dir liéu muwa
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= = Thyc do GPM
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Hinh 8. So sanh tong heong muwea thang tram Ha Tinh giita cdc dit liéu mura

Qua danh gia xu thé lugng mua gifra cac thang
trong ndm , c6 thé thdy mua vé tinh c6 thé nhan
dién xu thé mua thang kha tbt, dac biét trong cac
thoi ky muia mua tir thang V dén thang X.

¢) Pdnh gid tong lwong mua thang gitta mira
vé tinh va thue do:

Dé so sanh tong lwong mua thang gitta mua
v¢ tinh va mua thuc do, nghién ctru da su dung
mot s6 hé s6 duoc dung dé danh gia trong quan
va sai sO tong lugng mua giita mua vé tinh va
mua tram do nhu hé s6 twong quan R, R? va céc
sai sO RMSE va MAE. Két qua dénh gia gitra
12 tram do mua véi 04 dir li€u mua vé tinh
(Bang 3).

d) Két qua phan tich, danh gid vé lwong mira
thang:

« Twong quan tong lugng mua thang gitra mua
vé tinh va mua thue do 1a kha tot, dic biét tuong
quan luong mua tram Vinh gitra mua thyc do va
CHIRPS dat R?=0,93.

+  Qua danh gia hé s6 twong quan R va R?
¢6 thé thdy mwa CHIRPS c6 két qua tot nhét véi
R2=0,76; tiép theo 1a mua GPM (R*=0,72); mua
GSMAP va CMORPH c¢6 két qua kém nhét
R?=0,65 va 0,63 .

«  Qua két qua danh gia sai s6 RMSE va
MAE, két qua CHIRPS ciing dat két qua t6t nhat
v6i RMSE va MAE 14 thap nhat.

Bdng 3. Két qua tinh cdc tham sé R, R, RMSE, MAE

Muavé  Tram do Con bo Quy Quy Quynh Tay Tuwong Vinh  Ha Tinh Huong Huong Ky Anh Trung
tinh mua Cuong Luong Chau Hop Luu Hiéu  Duong Khé Son binh
R 090 086 084 087 0,87 091 0,79 085 0,83 0,82 091 0,73 0,85
R? 0,81 0,73 0,70 0,76 0,76 0,82 0,62 0,72 0,69 067 082 0,53 0,72
oM RMSE (mm) 87,25 99,64 70,36 66,83 86,20 4943 7537 111,78 186,70 176,47 141,01 211,47 113,54
MAE (mm) 61,80 68,35 52,98 50,41 49,12 3795 4824 74,14 146,97 120,31 90,68 14549 78,87
R 0,83 090 088 0,88 0,85 0,93 0,82 096 086 088 086 0,79 0,87
R? 0,68 0,81 0,78 0,77 0,72 0,86 0,68 0,93 0,74 0,78 0,73 0,63 0,76
CHIRPS RMSE (mm) 82,80 69,70 58,03 65,69 86,93 4698 72,49 5720 147,21 142,32 131,39 171,66 94,37
MAE (mm) 59,50 48,51 39,08 46,23 5047 32,12 51,89 37,00 90,65 92,46 79,43 104,97 61,03
R 0,80 086 0,83 0,83 084 086 081 0,83 0,72 0,77 087 0,61 0,80
R’ 0,64 0,75 0,69 0,69 0,71 0,74 066 069 052 059 0,76 037 0,65
OSMAP RMSE (mm) 115,95 83,17 111,67 109,39 92,11 114,76 73,42 109,66 202,84 179,02 162,19 232,66 132,24
MAE (mm) 83,49 59,55 73,41 6845 6355 69,86 50,16 79,34 153,53 119,23 100,45 165,67 90,56
R 0,78 087 0,77 087 0,85 09 080 084 0,73 0,76 0,75 0,57 0,79
R? 0,61 0,76 0,59 0,75 0,72 0,81 0,64 0,71 0,53 0,58 057 032 0,63
CMORPH
RMSE (mm) 88,72 84,30 101,76 73,18 92,28 65,61 73,34 122,44 244,07 209,66 174,84 256,53 132,23
MAE (mm) 65,33 64,55 72,69 49,55 56,69 51,19 5023 84,82 171,77 142,22 113,54 176,28 91,57
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3.3. Phan tich, danh gia dir li€u mua nam

a) Phirong phdp danh gid phdn bé tong hrong
mua nam 2015 giita mwa tai cdac tram do va muwa
Vvé tinh:

Pé danh gia phan bd lugng mua gitra mua
thuc do va mua v¢ tinh, nghién ctu da xay dung
ban d6 mua cho luu vuc song Ca voi s6 lidu dau
vao tir sd liéu thuc do va s lidu tir mua vé tinh:

- Ban dd mua thuc do nam 2015 trén luu
vuc song Ca dugc xay dung dua trén $6 liéu mua
tai cac tram do nam 2015. Nghién ctu da st
dung phuong phap ndi suy khong gian IDW (In-
verse Distance Weighted) dé xay dung ban d6
mua tir s6 1iéu mua ndm 2015 cua 33 tram do
mua trén toan luu vuc song Ca.

- Bén dd mua phan bd nam 2015 tir cac dir
liéu mua vé tinh duge xay dung tir s6 liéu thu

Mwa tram do 0.05 x 0.05
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thap voi cac do phan giai khong gian khac nhau
nhu d6i véi mua CHIRPS c6 d6 phan giai khong
gian cao nhat 1 0,050 x 0,050, mua GPM c6 do
phan giai 0,10 x 0,10 va mua CMORPH c¢6 d¢
phan giai khong gian thap nhét 13 0,250 x 0,250.

b) Két qua phan tich, danh gid phan bé mua
tai cac tram do va mwa vé tinh:

Mua CHIRPS va mua GPM thé hién kha tbt
phan bé mua & khu vuc ddng bang, duyén hai.
Mua CMORPH lai thé hién khong t6t khu vuc
nay.

Péi v6i khu vue mién nai, ca 3 dit liéu mua
vé tinh thé hién kh4 t6t khu vuc phia Tay ctia luu
vuc song Ca; tuy nhién khu vuc phia Béc luu
vuc, ca 3 dit liéu déu thé hién khong chinh xac so
vO1 mua thuc do tai cac tram.

CHIRPS 0.05 x 0.05

&
[ .
.

¥

GPM 0.10 x 0.10

-k

Ve

b

-

CMORPH 0.25 x 0.25

Hinh 9. So sanh legng muwa phdan bo nam 2015 gitta mua thie do va mua vé tinh

4. Két luin

Dir liéu mua 13 sb liéu quan trong trong quy
hoach quan ly tai nguyén nudc cling nhu giam
thiéu tac dong do thién tai. Tuy nhién hién nay
do sb lugng tram do mua cling nhu mat do tram
do mua van chwa dap tmg duge nhu cau phuc vu
cong tac dy bao, nhat 1a cho cong tic canh bao 1
quét, cho tng dung cac moé hinh tinh toan thuy

van, ing pho voi bién ddi khi hau ciing nhu cho
cong tac nghién ctru khoa hoc va quy hoach phat
trién ciia ving.

Mua vé tinh &6 phan giai cao 1a ngudn sb liéu
c6 gia tri sir dung ddi véi nhimg ving thiéu sé
liéu hoac khong co s6 liéu, vi du nhu thuong luu
luu vie song Ca, phan luu vuc ndm phia nude
CHDCND Lao. Ngoai ra ddi voi cac tram do
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mua thiéu s liéu, mua vé tinh cling c6 thé duoc
sit dung dé bd sung cho cac chudi sb lidu con
thiéu. N1 dung cua nghién ctru nay phan tich,
danh gia cac dir liéu mua thuc do va mua v¢ tinh,
qua d6 danh gia kha nang st dung mua v¢ tinh
trong cac nghién ctu khoa hoc ciing nhu cac
nhiém vu lién quan dén sb liéu mua.

Qua nghién cuu danh gia lwong mua ngay
trén luu vuc song Ca, co thé két luan kha nang
nhan dién ngay mua va khong mua cua mua vé
tinh 1a kha tdt, dat chinh xac khoang 70% s6
ngay. Pdi véi twong quan lugng mua ngay, két
qua nghién ctu chi ra twvong quan lugng mua
ngay gitta mua thyc do va mua vé tinh l1a kha
thip, trung binh hé sé tuong quan R chi dat cao
nhat 0,24.

Dbi v6i luong mua thang, qua nghién ciru co

thé thy tong lugng mua thang gitra mua thyuc do
va mua vé tinh ¢6 tuong quan kha cao R* dat tir
0,63 dén 0,76; ddc biét c6 tram Vinh dat 0,93 khi
danh gia trong quan véi mua CHIRPS. Vé danh
gi4 xu thé luong mua, nghién ctru di chi ra mua
vé tinh nhan dién xu thé tong lugng mua thang
kha tét, dic biét trong giai doan mua mua tu
thang V dén thang X.

Con dbi véi tong lwong mua nam, danh gia
phan bd téng luong mua nam, nghién ctru da chi
ra mua CHIRPS va mua GPM thé hién kha tbt
phan bé mua & khu vuc dong bang, duyén hai va
thé hién tbt phan bd mua & khu vuc phia Tay va
Tay Nam ctia khu vyc mién nai. Nghién ciru
cling chi ra mua CMORPH khong thé hién t6t
phan bd lugng mwa nam so véi cac dit liéu mua
v¢ tinh khac./.

Tai liéu tham khao
1. Cuc Vién tham Qudc gia (2015), Dé tai nghién ciru cap Nha nudc trong iing dung cong nghé

vién tham phuc vu hoat déng irng phé BPKH tir thién tai.
2. Earth Observation Research Center, JAXA. (2018), JAXA Global Rainfall Watch System:
Users Guide. Retrieved from JAXA Global Rainfall Watch :

https://sharaku.eorc.jaxa.jp/GSMaP/guide.html#10

3. Funk, C.P. (2015), The climate hazards infrared precipitation with stations-a new environ-

mental record for monitoring extremes.

4. Japan Aerospace Exploration Agency (JAXA) (2017), How about using rain data? Case stud-

ies demonstrated by TRMM/GPM/GSMaP.

5. Joyce, R.J. (2004), CMORPH: A method that produces global precipitation estimates from
passive microwave and infrared data at high spatial and temporal resolution. Journal of Hydrome-

teorology, 487-503.

6. NASA (2014), NASA: Overview Global Precipitation Measurement Mission. Retrieved
from National Aeronautics and Space Administration
https://www.nasa.gov/mission_pages/GPM/overview/index.html

7. Vién Quy hoach Thuy loi (2012), Ra sodat Quy hoach thuy loi lvu vuc song Ca giai doan quy

hoach 2020, Ha Noi.

TAP CHI KHI TUQNG THUY VAN

)

S thang 11 - 2018



BAI BAO KHOA HQC

RESEARCH ON EVALUATION AND COMPARISON OF HIGH- RE-
SULOTION SATELLITE-BASED RAINFALL PRODUCTS IN CA
RIVER BASIN

Bui Tuan Hai', Nguyen Van Tuan'

Institute of Water Resources Planning

Abstract: Recently, satellite-based rainfall products is used in a number of river basin studies,
particularly in terms of cross-border water management in general, and in the Ca river basin in
particular. In order to select satellite-based rainfall data for river flow studies in the Ca river basin,
this study has evaluated, analyzed and compared high-resolution satellite-based rainfall data as
GPM, TRMM, CHIRPS, CMORPH with gauge-based rainfall data (2015-2017) across the Ca river
basin. The study used the daily, monthly, annual rainfall data at the weather to compare and eval-
uate with satellite-based rainfall data with indicators such as probability of rainfall detection, total
rainfall and correlation, spatial distribution of rainfall data. Research has shown that the probability
of detection daily rainfall in satellite rain data is quite good, but the correlation between rainfall and
day is not high, the study has also drawn conclusions about the correlation between monthly pre-
cipitation data and sptatial distribution of annual rainfall products.

Keywords: Satellite-based rainfall, Ca river basin, GSMAP, GPM, CHIRPS, CMORPH.
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