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Tom tat: S6 liéu mua lwdi, sén phdm wdc tinh mua tir vé tinh két hop vdi gid tri mua tir mé hinh s6 trj va
s6 liéu mua thue do mdt dat dang ngay cang phdt trién do khdc phuc dwoc nhiéu yéu diém cia mua mt
dat. Mua Iwdi ¢ phén gidi khéng gian, thoi gian cao, bao phi nhiéu viing réng I6n, tén sudt Ién dén 30 phut
mét sé liéu va phén nhiéu cung cdp mién phi, do d6 cé tinh trng dung rét cao. Cdc sén phdm mua lwdi du st
dung cting mét logi cém bién, nhung dp dung thudt todn khdc nhau dé xi ly sé liéu va hiéu chinh véi cdc s6
liu do muwa khdc nén cé su khdc biét khd I6n. Nghién citru nay xem xét dir liéu muwa gidr tir 04 ngudn gébm
mua GPM, GSMaP, PERSIANN-CCS va ERA5-Land cung cép cho khu vuc thanh phé Ha Tinh d€ ddnh gid chét
lwong va khé néng ting dung thue té. Bén tran muwa dugc stt dung dé ddnh gid voi mua gidr thue do tai tram
khi twong Ha Tinh. Cdc chi sé théng ké RMSE, R PBIAs, POD, FAR va CSI duoc st dung dé ddnh gid so sdnh.
Két qud cho thdy nhin chung cd 4 di¥ liéu mwa déu cé chét lwong tét, PERSIANN-CCS c6 tirong quan cao nhét
vdi mwa quan trdc mdt dét, chi sé sai s6 quén phwrong trung binh tét nhdt, trong khi dé cdc chi s6 khdc déu
chi ra dir liéu GSMaP kém chét lwong nhdt trong 4 ngudn di liéu.

Tir khéa: Mua lwdi, mua vé tinh, thanh phé Ha Tinh.

tich vé khéng gian, dd bao phu, tinh lién tuc,
tinh kip thoi, do chinh xac d ching td hudng
tiép can s dung mua vé tinh 13 huéng di dang
dan, hé tro manh mé cho cac &ng dung tinh
toan va mé hinh héa [6].

Chinh vi vay, nghién cliru nay huéng tdi viéc
danh gia cac san pham mua vé tinh va mua tai
phan tich (muwa ludi) véi mua thye do cla tram
do mua mat dat. Két qua danh gid sé 1a co s&
khoa hoc dé tién hanh tiép cac nghién cliru vé
tinh &ng dung cla san pham mua ludi khi lién
két tryc tiép lam dau vao cho cadc md hinh todn
thdy van. Nghién cru nay sé tap trung vao viéc
phan tich s6 liéu mua lwdi & cac dic diém: Su
xuat hién mua, va do chinh xac so véi mua thuc
do trén mat dat.

Trong nghién ctru dédnh gia lva chon mua
vé tinh cho nghién ctru dong chay trén lwu vuc
sdng C3, tac gid Bui Tudn Hai va Nguyén Vin

1. Gi¢i thiéu chung

Mua la qua trinh quan trong trong chu trinh
thdy van, dong vai trd cau ndi trong tuong tac
khi quyén va mat dat [20]. M3c du cac s6 liéu
mua thu thap duwoc bang cac tram quan tric
mat dat van dugc cong nhan 1a ¢é tinh chinh
Xac cao, tuy nhién van con nhiéu van dé xay ra
nhu trang thiét bi hdng héc dan dén gian doan
thu thap s6 liéu, sai sé do chinh trang thiét bi,
sai s6 do gid, vi tri dat tram, va nhat 13 dang
bi gidi han vé mat khéng gian [15]. C6 thé ndi,
cac van dé vé so liéu mua do dac trén mat dat
la mét trong nhitng rao can Ién trong cac rng
dung thyec té cha Thay van va Tai nguyén nuwdc
[7]. Thoi gian gan day, cac san phdm quan trac
clia vé tinh cling nhw mua tdi phan tich (goi
chung la san phdm mua ludi - GPP_ - Gridded
Precipitation Products) dang duoc quan tam va

trién khai trong cac rng dung md hinh thay van.
Cac dac tinh cia mua vé tinh va mua tai phan
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Tuan [2] d3 phan tich va so sénh gitra cac dir liéu
GPM, TRMM, CHIRPS, CMORPH v¢i dit liéu mua
tai 12 tram do mua trén lwu vyec sdng Ca. Nhém
nghién clru da s& dung bé sb liéu trong ba nam
tir 2015 dén 2017 dé so sanh lwong mua ngay
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(khd ndng nhan dién mua, twong quan lugng
mua), téng lwong va phan bé lwvong mua nam,
danh gid lvgng mua thang (twong quan tong
lwong mua va tinh todn cac hé s6 tuwong quan
R, R?, sai s6 RMSE, MAE). Két qua nghién clru
d3 chi ra khd nang nhan dién mua ngay & cac
dir liéu mua vé tinh 13 kha tét, tuy nhién tuvong
quan luvgng mua ngay lai khdong cao; tuwong
quan lwvong mua thang cho thay dir liéu CHIRPS
cho két qua 6n dinh nhat. Tuy nhién nghién ctru
nay mai dirng & giéi han muwa ngay, do dé can cé
cac nghién clru sdu hon, phan tich mua gio dé
c6 thé lya chon ngudn dit liéu cho cdc muc dich
v3i yéu cadu mua gio.

Nam 2013, Ngbé Bl&c Thanh va céc dong
nghiép da s dung tri tué nhan tao dé hiéu
chinh mua trung binh thang cho cac ngudn dir
liéu mua lwdi trén lwu viee sdng Vu Gia Thu Bon
vdi s6 liéu do mua tr 8 tram do mua mat dat.
mua ludi GSMaP_NOW, APHRODITE dugc thu
thap va danh gia chat lvgng trén lwu vire nghién
clru. K&t qud cho thay s liéu mua lwdi thu thap
trong thdi gian 2001 - 2007 cho két qua thap dac
biét trong thoi gian gié mua Dong Bic. Két qua
phan tich cho thay cao dd cling ¢ dnh hudng
dén d6 chinh xac cda mua lwdi. Do dé nhém
tac gid d3 ’ng dung mo hinh tri tué nhan tao dé
hiéu chinh mua lwdi va két qud da cai thién chat
lwvong mua lwdi kha tét [21].

Trudc d6, nhém nghién clru cha tac gia Bui
Chi Nam d3 trién khai danh gia, di* liéu mua
quan trac vé tinh tir GPM va PERSIANN phuc vy
canh bdo mua thanh phé H6 Chi Minh théng
qua cac théng s6 thong ké [5]. Két qua tinh toan
cho thay d6 chinh xac cla 3 loai dit liéu nay déu
cao, phan b6 trung binh cla PC (dd chinh xac
- Percentage Correct) [an lwot cla céc loai dir
lieu TMPA, IMERG va PERSIANN-CCS la 76,44%;
71,51% va 73,70%. Sai s6 lwong muwa TMPA,
PERSIANN-CCS ¢6 xu thé cao hon lugng mua
mat dat co sai s6 tuyét ddi lan luot 1a trong
khoang 13,14 mm va 12,94 mm. Trong khi dé
IMERG c6 xu thé& thap hon so v&i tram, sai s6
tuyét déi la 10,86 mm. Vé khéng gian ving mua
tlr di¥ liéu PERSIANN-CCS |a rong nhéat, k& dén
Ia IMERG va cuéi cung la TMPA cé phan bé phu
hop nhat so véi cac tram. Sau khi phan tich
danh gid két qud, nghién ctru khuyén nghi st

dung PERSIANN-CCS, do cé sy phan hang theo
cac tiéu chi danh gid & mic can bang so véi hai
loai di¥ liéu con lai.

Trong nghién cru gan day, nam 2021, Pham
Thanh Hung va cdng su d3 cong bd két qua danh
gid kha ndng str dung céc san phdm mua vé tinh
MSWEP, TMPA 3B42, TMPA 3B42RT, PERSIANN
CDR, PERSIANN RT thdéng qua viéc so sanh v&i
gid tri mua do tai 06 tram mua trén luu vyc
Néng Son - Quang Nam. K&t qua cho thay sai s6
cla cac san phdm mua vé tinh so v&i mua tram
do 1a khd 16n, theo d6 gay ra sai s6 trong két
qua md phéng dong chay. Cac san pham mua vé
tinh dua vao théng tin séng siéu cao tan (MW)
nhuw TMPA cho két qud mé phéng dong chay va
thoi gian xuat hién dinh I t6t hon cac sdn pham
mua vé tinh dya vao thdng tin séng héng ngoai
(IR) nhu PERSIANN [3].

M6t nghién ctru mang tinh cap nhat hon da
duwgc Mai Khanh Hung va cac déng nghiép cong
b6 ndm 2020 so sanh danh gid cdc sdn pham
mua vé tinh thoi doan 6 tiéng vdi 184 tram do
mua trén 1anh thé Viét Nam, cu thé |1a cac san
pham mua ludi Himawari—8,GSMaP_NOW and
GSMaP_MVK. Dt liéu mua duogc thu thap tir
thdng 10 ndm 2019 dén thang 1 ndm 2020 va
duoc dénh gid thdng qua cac chi sd thdng ké, chi
s6 du bdo. Két qua cho thdy GSMaP_MVK dat
cdc gid trj théng ké tét nhat trong s6 cdc ngudn
mua lwdi, nhung lai thdp nhat vdi nang lwc phat
hién mua. DI liéu Himawari-8 thudng cho két
qua thién cao, dic biét trong trudng hop nhiét
dd dinh may thap. Nhin chung dit liéu mua luwdi
Himawari va GSMaP_NOW cé thé st dung két
hop ddng thoi vai nhau dé cung cap théng tin
thoi gian thuc cho dy bao canh bao mua lén, [
quét va sat |& dat [11].

Mua thay ddi theo khéng gian, phu thudc
nhiéu vao diéu kién dia hinh va khi hau cla tirng
khu viue. Cac vung 13nh thé khac nhau thi kha
nang ing dung va chat lvong mua ludi tir cac
ngudn qudc té cling c¢d chat lvong dao dong.
Chat luvgng san phdm mua luwdi con phy thudc
vao cac dit liéu phat bao tai dia phuong téi moé
hinh s8 tri toan cau va hiéu chinh két qua tinh
todn mua lwdi tir cdc dir liéu anh vé tinh... Cac
nghién ctru trwdc day nhin chung dang gidi han
xem xét danh gia muwa trung binh thang, 7 ngay,
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hodc gan day nhat 13 mua thoi doan 6 tiéng, va
hoan toan chuwa cé nghién ctru nao vé mua gio.
Vi thé, viéc nghién clru dénh gid chat lugng san
pham mua ludi va khd ndng rng dung thuc té
cla nd trong bai toan thiy van va tai nguyén
nudc 1a hoan toan can thiét va can trién khai
ddc 1ap trén tirng khu vire, nhat |a véi mua thoi
doan 1 gio.

2. Di¥ liéu va phwong phap nghién ciru
2.1. Khu vuee nghién cuu

Thanh phd& Ha Tinh trdi dai tir 18°18’ dén
18°24’ Vi Bic va tir 105°53’ dén 105°56’ kinh
Déng, nam trén truc dwong Quéc 16 1A, cach
thd d6 Ha N6i 340 km, cach thanh phé Vinh 50
km vé phia Bic; cach thanh ph6 Hué 314 km vé
phia Nam va cach bién Péng 12,5 km (Hinh 1).
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Thanh phé Ha Tinh ndm trong vung dong
bang ven bién mién Trung, dia hinh déc nghiéng
tlr Tay sang Dong (d6 doc trung binh 1,2% co
noi 1,8%) va bi chia cdt manh b&i hé théng séng
sudi cha day Trwdng Son. Tinh Ha Tinh cé 2 mua
rd rét: Mua nang: Kéo dai tir thang 4 dén thang
10, khi hau kho néng, nhiét d6 trung binh thang
tlr 24,7°C (thang 4) dén 32,9° (thang 6). Nhiét
d6 cao nhat co thé 1én dén 38,5 - 40°C. Mua
mua kéo dai tir thang 10 dén thang 4 nam sau,
nhiét do trung binh thang tr 18,3°C (thang 1)
dén 21,8°C (thang 11) v&i nhiéu ngay & mét sd
khu vic cd nhiét do 7°C (thang 11, 12). Ha Tinh
c6 lvgng mua kha I&n, trung binh trén 2.000
mm/n3m, cd biét c6 vung 1én dén 3.500 mm/
nam. Lugng mua phan bd khéng déng déu
trong ndm, mua Ddng - Xudn lwgng mua thap,
chiém 25% lwgng mua hang ndm, chd yéu la
mua phun két hop gié mua Bong Bac. Mua lén
tap trung vao mua Ha va mua Thu, chiém 75%
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Hinh 1. Khu vure nghién civu - thanh phé Ha Tinh, tinh Ha Tinh

lwvong mua cd nam, dac biét cudi thu thudng
mua rat to.
2.2. Nguén di¥ liéu mwa dwoc st dung trong
nghién ciru

Su ra doi va phét trién cla san pham mua
lwdi (GPP) d& md& ra mot ky nguyén méi trong
gidm sat, tinh todn va du bao tai nguyén nudc,
déc biét 1a nhitng ving khdng c6 hodc thiéu sb
liéu. Tuy nhién, cé kha nhiéu san pham mua lwdi
khac nhau, gitra cac san pham cé dé chinh xac va
dd phan gidi khac nhau ca vé khéng gian va thoi
gian trén quy md toan ciu do thiét bj st dung,
thuat toan x&r ly khac nhau hodc do thuéc tinh
vat ly cha may & vung nghién ctru [2, 3]. Cac san
pham mua luédi cé thé dugc chia ra theo dit liéu
dau vao gdm: (1) Dit liéu quan trac tai tram mét
dat; (2) D liéu mua tai phan tich; (3) DI liéu
mua tur tin hiéu vé tinh/radar.

(1) GPP_dua trén dit liéu quan trac tai tram
mat dat duoc xdy dwng qua cac thuat todn noi
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suy (Bang 1).

(2) D liéu mua tai phan tich 13 san pham tir
mo hinh s6 tri dy bdo thoi tiét (NWP), md hinh
khi quyén. Nhirng san pham nay duoc dong bd
voi dit liéu vé tinh va tram quan trac mat dat
nham tiang dé chinh xac [9] (Bang 2).

(3) Dt lieu mua vé tinh/radar bat dau xuat
hién tr nhitng nam 1960, khi vé tinh TIROS
(Television and IR Observation Satellite) chup
anh ddm may tir trén cao. San phdm mua vé tinh
thudng tir 2 loai cdm bién: cdm bién hdng ngoai
(IR) tlr vé tinh dia tinh GEO va cdm bién vi song
(PMW) tir vé tinh quy dao Trai dat ting thap
LEO. D@t liéu IR c6 tinh wu viét vé dd pha khéng
gian va thoigian (1-4 km, 10 - 30 phdt). Cac anh
nay sé cho birc tranh vé trwedng may va bé mat
may duoc hién thj bang tdng d6 anh sing cla
anh, may cang day thi anh cang sang, may cang

mong thi anh cang téi. Vi thé san pham IR khéng
c6 kha nang phat hién cac tin hiéu tir ciu tric
dam may, diéu nay anh hudng dén kha nang
xac dinh lvgng muwa. Cam bién PMW c6 thé
xac dinh lvgng mua twong déi chinh xac theo
nguyén ly tan xa (trén dat lién) va phat xa (trén
dai duong). Tuy nhién, céc vé tinh LEO chi cung
cap 1 - 2 &nh trong 1 ngay va c6 khoang trong
I&n vé khéng gian. Do d6, dé tan dung wu diém
clia mdi loai dit liéu, nhiéu ky thuat k&t hop IR va
PMW hoac mua tram hodc mua tdi phan tich da
duoc phat trién. Ky thuat ndy dan dén sy ra doi
cla mot loat cdc san pham mua cé d6 phan gidi
cao va chinh xdc hon. Bang 3 thé hién céc san
pham mua dugc phan tich tir vé tinh, tuy nhién
con nhiéu san phdm lvong mua khac & cac do
phan gidi khdng gian khac nhau rat da dang va
phong phu.

Bdng 1. Théng tin cdc sén phdm muea lwdi ndi suy tir dif liéu quan trdc mdt dat

Dir ligu mua Thovi ky Dophangidi | BOphangiai |\ o 6 sslieu |  Ngudn
khong gian thoi gian
VnGP 1980 - 2010 0,1°va 0,25° Ngay Viét Nam [17]
APHRODITE 1951 - 2015 0,25°va 0,5° Ngay 50°N - 50°S [23]
GPCC 1900 - 2019 0,5°val° Thang 50°N - 50°S [19]
CRU 1901 - 2013 0,5° Thang 50°N - 50°S [10]
CPC 1979 -2019 0,5° Ngay 60°N - 60°S [8]
Bdng 2. Théng tin mét s6 sén phdm muwa tdi phén tich
D{ liéu mua Thoi ky Do E)han.gla| Do phan gral Vun.ghco 50 Nguén
khong gian thoi gian liéu
NCEP1 1948 - nay 2,5° Thang/ngay/6 giv Toan cau NCEP/NCAR
NCEP2 1979 - nay 1,875° Thang/6 gio Toan cau NCEP/NCAR
ERA 40 1957 - 2002 2,5°va 1,125° Thang/6 gio Toan cau ECMWEF
ERA Interim 1979 - 2019 1,5°va0,75° Thang/6 gio Toan cau ECMWF
ERA-20C 1900 - 2014 125 km Thang/3 gio Toan cau ECMWF
ERAS - Land 1950 - nay 0,1° Thang/ngay/1 gio Toan cau ECMWF
Bdng 3. Théng tin mét s6 sén phdm muwa vé tinh
Dir liéu V& tinh lién _ | Bephan | Bophan |, s , o
Thoi ky giai giai e Nguoén bo tre
mua quan N . N so liéu
khong gian | thoi gian
EUMETSAT 1948 - 0,25° 3 gio 90°N - | Princeton
PGF GEQOS, MTSAT 2010 90°S Univ
NOAA-19
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Dir liéu V& tinh lién | Dophan | Bophan | \u | o
mua uan Thoi ky giai giai s& lidu Nguon Do tre
q khong gian | thoi gian ;
TRMM °
TRMM Hé radar ch 1998 - 0,25° 12 gio >0 [\l - | NASA
R R N nay 50°S JAXA
dong va thy dong
DMSP F-13,14,15 . .
CMORPH | ioands 617,08 | 20027 | O0EW | 3g s | SON- g
AQUA, TRMM Y ’
NOAA, RFE2, 1981 - R Ngay, 50°N -
CHIRPS TARCAT, TRMM nay 0,05 thang, nam 50°S FEWS NET
TRMM, GPM, hé 2000 - R . 60°N - | NASA .
GSMaP radar nay 0,1 1gio 60°S JAXA 3-4gio
PE? SéchsNN GEOS-8,10, GMS, | 53 . ' 2;3' ’ 60°N - 15-60
POIR- | ot IR ey | O%% Tegio ngay | eos | phit
NOW T thang, nam
_GPM 1 2000- . 30PhUL, | ooy | NASA N
GPM Hé radar chu na 0,1 ngay, 90°S JAXA 4 gio
dong va thy dong ¥ thang

Cac san phdm mua mac du tir cung mét loai
cam bién, nhuwng thuit todn sir dung dé hiéu
chinh, ndi suy va két hop khac nhau nén cé sy
khac biét rat |&n gitra cadc san pham. PO chinh
xac cla cac san phdm mua d3 dugc danh gid &
nhiéu vung nghién ctu, trén nhiéu quy mé. Cac
nghién clru déu khang dinh do chinh xac cla cac
san pham mua cling bién d6i theo mirc dd phirc
tap cla tirng vung, tirng mua, ché dé6 mua va
dia hinh.

Trong pham vi nghién cru nay, 4 dit liéu mua

lwdi phé bién vdi d6 phan gidi cao bao gom
GPM, GSMaP, PERSIANN-CCS va ERA5-Land sé
dugc thu thap, phan tich va danh gid v&i dit liéu
tai tram Ha Tinh cé toa d6 18°21’ Bic va 105°54’
DPéng. Hinh 2 cho thdy ludi muwa vé tinh bao phl
I&n khu vyc thanh phé Ha Tinh gan nhu 1a chia
déu trong 2 6 ludi (2 giad tri mwa). Nghién ctru
d3 lwa chon cac trdn mua sau dé thu thap, phan
tich va danh gia: Tran mwa 13 -16/10/2016; tran
mua 17 -19/9/2020; tran mwa 16 - 19/10/2020;
tran mwa 29 - 31/10/2020.

<
wﬁsﬂ
:

Hinh 2. Tram do mwa Ha Tinh va é ludi mwa trén khu vire thanh phé Ha Tinh
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Phuwong phdp nghién ctru

S8 lieu mua quan trac truc tiép tai tram 13
dir liéu diém, mua lwdi la div liéu lwdi, do dé dé
so sanh 2 loai di¥ liéu nay thudng cé 2 phuong
phdp bao gdm: (1) N&i suy mua diém tai tram
vé mua ludi cé cung dd phan giai véi san pham
mua lwdi; (2) Noi suy mua lwdi vé diém quan
trac. Tuy nhién, véi cach ti€p can (1) chi nén st
dung & nhitng khu virc c6 mang lwdi quan trac
day va céc san pham ndi suy can dugc danh gia
kiEm dinh vé phuwong phdp sir dung va lugng
mua tai moi 6 lwdi dé dam bao s6 lieu mua tai
moi 6 lwdi sé dai dién cho s6 liéu mua tai d6.

Vi cach tiép can (2) ndi suy mua ludi vé
diém quan tric thudng dugc sir dung trong
nhiéu nghién ctru, cach tiép can nay cé vu diém
c6 thé ap dung dugc tai nhitng noi cé mat do
tram thua va khi so sanh céc sdn pham mua ludi
truc tiép vdi cac gid tri muwa quan trac tai tram &
dam bao khong mat di dic diém mang tinh cuc
tri cGa dit liéu quan trac. Cu thé, xét xem tram
quan trac nam trong 6 lwdi nao, sau dé 14y gia tri
mua cla 6 ludi dé so sanh vdi gia tri quan tric
cla tram. K&t qua so sanh duoc danh gid dua
trén cdc chi sd thong ké. Ngoai so sanh truc tiép
hai gia tri tai mot 6 lwdi, mot s6 cac tac gid khac
con so sanh gid tri mwa mat dat vai gia tri trung
binh cla mua trén 9 6 ludi doi véi mua vé tinh.

Cacchisdthéng ké danh gid bao gdbm: Do léch
quan phuwong trung binh (RMSE), hé s6 tuong
quan (R?), chi s6 sai s& do léch (PBIAs). Ngoai
ra nghién clru con st dung chi s6 théng ké dinh
tinh: Xac suat phat hién dung (POD), phat hién

khéng (FAR) va chi sd thanh cdng (CSI). Trong d46,
CSI 1a ty s6 gitra s6 lan canh bdo dung cé xay
ra hién tuwgng va téng s lan canh béo, FAR dé
danh gid kha ning phat hién khdng (khéng mua
nhung canh bdo |a mua) cic hién twong mua.
Chi s& POD la ty s6 gilra s lan phat hién dung
(hién twong c6 mua va khdng cé mua) trén téng
s6 lan canh béo hién tuong [1, 16].

3. Phan tich danh gia dir liéu mwa

3.1. Thu thédp va x ly di¥ liéu mua lwei

Dt liéu mwa GPM dugc tai trén trang chu
https://gpm.nasa.gov/data/imerg, véi tan suat
30 phut mot bd sé liéu. Nhdm nghién clru s
dung code trong cong cu Google Earth Engine
(GEE) dé tai nhanh dit liéu muwa vé tinh véi chudi
thoi gian dai (Hinh 3). D& liéu mua tai vé chl
yéu & dinh dang tif, sau d6 dwoc tién hanh x&r ly
bang cac cong cu trong phan mém QGIS (Hinh
4). Nhin chung cong viéc xr ly di¥ liéu mwa phai
lam th{ cong va tén nhiéu thoi gian dé dam bao
chat lvgng cta bo dir liéu.

Tuwong tw nhu thé, cdc dir lieu muwa khac
déu duoc tai vé may tu dong bang cic doan
m3 nhdm nghién ciru tu phat trién trong moi
trudng GEE va duoc x ly thi céng trong phan
mém QGIS. D liéu mwa GSMaP dugc tai trén
trang https://sharaku.eorc.jaxa.jp/GSMaP/. D&
liéu mua PERSIANN-CCS c6 thé truy cap tai dia
chi https://chrsdata.eng.uci.edu/. Dt liéu mua
ERAS5-Land cé tai trang web: https.//cds.climate.
copernicus.eu/cdsapp#!/dataset/reanalysis-
era5 land?tab=form.
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3.2. Phdn tich, ddnh gid cdc dir¥ liéu muwa

a. Pdnh gid khé ndng phdt hién mua

Cdc chi s6 POD va CSI duoc sir dung dé phan
tich khd ndng phét hién lwvgng mua cla tat ca
céc san pham mua lwéi dugce chon va 0,1 mm/
gi0 duwoc xac dinh la nguwdng phat hién mua/
khéng mua. Nhin chung, POD cla tat ca cac dir
liéu mua ludi cho thay gia tri kha t6t, 1on hon
0,7 (Bang 4), chi c6 POD cua CCS & trén mua

cudithang 10/2020 la cho gid tri twong déi thap,
khoang 0,47. Chi s& POD cla GSMaP va ERAS5-
Land c6 gia tri cao nhat, hdu hét déu trén 0,9,
két quad nay cho thdy dit liéu mua GSMaP va
ERA5-Land thuwdng cé nhiéu gi&» muwa hon so vdi
thyc t€. Madc du mua GSMaP va ERA5-Land c6
chi s6 POD cao hon cac loai muwa khac, nhung
cling ¢6 chi s6 FAR déu cao hon so v&i muwa CCS,
diéu do cé nghia |a mwa GSMaP va ERA5-Land
cé xu huéng xdc khdng trwdong hop mua.

Bdng 4. Cdc chi s6 théng ké giira diF liéu mua quan trdc tai tram Ha Tinh va cdc sén phém mua luwdi

San
Théi gian pham R? F({n“:l:; (“:1':5) P:,Z)‘S POD FAR csl
mua
GPM 0,816 8,060 3,163 -0,78 0,94 0,12 0,84
GSMaP 0,751 9,091 4,263 -1,29 0,96 0,20 0,78
16/1103/£016 CCS 0,884 6,188 4,030 0,71 0,74 0,00 0,74
ELZﬁZ- 0,799 8,173 3,295 -1,25 1,00 0,26 0,74
GPM 0,742 4,981 2,319 -16,84 0,93 0,48 0,50
GSMaP 0,639 6,340 1,214 -17,66 0,93 0,29 0,68
19/0197/5020 CCS 0,843 3,879 1,351 -2,74 0,76 0,33 0,55
ELF;ﬁ(S:I_ 0,816 4,199 1,098 -1,88 0,97 0,53 0,46
GPM 0,881 5,205 3,654 0,61 0,81 0,15 0,71
GSMaP 0,872 5,294 3,626 -1,34 0,95 0,09 0,87
19/1106/£OZO CCS 0,888 5,010 3,453 -0,90 0,86 0,07 0,81
ELF;ﬁ(Sj_ 0,876 5,207 3,451 -1,87 0,99 0,13 0,86
GPM 0,815 7,618 4,554 -1,78 0,70 0,06 0,67
59 GSMaP 0,831 7,018 3,595 -4,97 0,98 0,08 0,90
31/10/2020 CCS 0,849 7,128 4,158 1,66 0,47 0,00 0,47
ELZ?(Sj_ 0,841 6,825 3,432 -2,20 1,00 0,15 0,85

b. Pdnh gid sai s6 luvgng mua

Hé sé twong quan giltta lwvong mua gio tai
tram quan trac Ha Tinh va céc sdn phdm mua
lvdi khd cao khoang 0,64 dén 0,88; trong dé
mua PERSIANN-CCS cé twong quan cao nhat vdi
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mua quan trac mat dat v&i hé s6 trén 0,8 & tat
ca 4 trdn mua, mua GSMaP cd hé sé tuwong quan
th&p nhat v4i hé s6 cla trdn mua 17 - 19/9/2020
chi dat 0,64 so v&i muwa quan trac mat dat (Bang
4 va cac Hinh 5, Hinh 6, Hinh 7, Hinh 8).
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Chi s6 sai s6 quan phuong trung binh (RMSE)
cla dir liéu mua CCS I3 thap nhat, dao dong tir
3,87 - 7,13 mm; san pham mua GSMaP c6 RMSE
cao nhat (nghta 1 d6 chinh xac kém nhat), dao
doéng tir 5,29 - 9,09 mm (Bang 4). Con déi vdi
chi s& MAE thi dit liéu mwa GPM thudng cé chi
c6 cao nhat, sau dé dén dir liéu mwa GSMaP va
cudi cung 1a dit liéu mua ERA5-Land. V&i 2 chi
s& nay co thé thay rang: Chi s6 MAE clia mua
GSMaP chi xép sau muwa GPM va c¢d trén cao
hon cd GPM. Con RMSE clia muwa GSMaP lai cao
nhat. Vi vy xét theo 2 chi s6 nay thi dit liéu mua
PERSIANN-CSS cho két qua & mirc can bang, con
dit liéu mwa GSMaP cho dd chinh xac kém nhat
trong 4 loai mua.

Phan b6 sai s6 do léch (PBIAs) cho thay hau
hét cac san pham mua déu cé sai s6 nho, hau
hét déu dao ddéng trong khodng 10% (nam &
murc t6t). Chi cé tran muwa 17 - 19/9/2020 13 c6
PBIAs trén 15% (nam & murc dat) d6i voi dit liéu
mua GPM va GSMaP (Bang 4).

K&t qua phan tich chi s6 théng ké cla céac dir
liu mua lwdi cho thay, nhin chung dit liéu mua
PERSIANN-CCS c6 sai léch nhd hay c6 thé coi né
|a san pham wdc tinh t6t nhat trong s6 4 dit liéu
o V@i s6 liéu quan trac.

4. Két ludn

Nghién ctru d3 s dung cac chi s6 danh gia
dé danh gid lvong mua gid cla cac dit liéu mua
lvdi GPM, GSMaP, PERSIANN-CCS, ERA5-Land
twong ng vai dit liéu tai tram Ha Tinh. Dya trén
két qua tinh todn cac chi s6, nghién ctru d3 phan
tich va danh gia cho thay: Cac dit liéu mua lwai
déu cung cap dau vao kha t6t, hé s6 twong quan
so v&i tram do mat dat kha cao (déu trén 0,7),
dac biét 13 di liéu muwa PERSIANN-CCS cho két
qua tét nhat (hé s tuong quan trén 0,8). Kha
nang phat hién mua clda mua lwdi 13 kha tét,
chi s& POD cda tat ca cac di¥ liéu mua lvdi déu
I&n hon 0,7, chi ¢d riéng trAn mua cudi thang

10/2020 thi dit liéu muwa CCS cho chi s6 twong
ddi thap (dat 0,47). Chi s& POD cta GSMaP va
ERA5-Land cd gid tri cao nhat, hau hét déu trén
0,9; két qua nay cho thay dit liéu muwa GSMaP va
ERA5-Land thuwdng cé nhiéu gi&r muwa hon so vdi
thuc té. Tuy nhién, mwa GSMaP va ERA5-Land
lai c6 chi sé FAR cao hon so véi cac dit liéu mua
khac, cé nghia la 2 loai muwa nay cé xu hwdng xac
dinh khéng trwdng hop mua Idn hon. Chi sé sai
s6 quan phuong trung binh (RMSE) cta dit liéu
mua CCS |3 thap nhat, dao dong tir 3,87 - 7,13
mm; san phdm mua GSMaP c6 RMSE cao nhét,
dao dbéng tir 5,29 - 9,09 mm.

Két qua cho thay danh gid mua gi® cho céc
ngudn mua ludi tai khu vee Ha Tinh ¢6 nhiéu
diém khdc biét so vdi nhitng k&t qua nghién ctru
di truwdc vé danh gia chat lwvgng mua ludi trung
binh thdng, trung binh ndm. Diéu nay khang dinh
thém nhan dinh ban dau, tuy cing mot nguén
dir liéu gbc, nhuwng vdi céc cach tiép can xir ly
s6 liédu, tuy theo tirng vung ma chat lwvong cla
moi loai mua ludi sé khac nhau va ludn can cé
danh gia cu thé trudc khi sir dung ching trong
céc ing dung tinh todn, md hinh. Qua cac két
qua tinh todn, danh gia, nghién ciru kién nghi
c6 thé sir dung di¥ liéu mwa PERSIANN-CCS dé
phuc vu cong téc du bdo, canh bado ngap lut d6
thi cho thanh phé Ha Tinh, do két qua tinh toan
dénh gia co sy phan hang theo cac chi tiéu danh
gid & mirc can bang.

Huéng nghién clru ti€p theo s& danh gia chat
lwong thyc té cla cac ngudn mua lwdi khi dua
vao trong mé hinh thay van dé thi, xem xét sy
phan bd vé khéng gian cla mua dau vao cé anh
hwédng nhu thé nao dén két qua mé phong dong
chay trong hé thdng thodt nuwédc va ngép lut trén
bé mat dé thj. V&i dic diém vuot tréi la mua
gi®, dir lieu mua lwdi PERSIANN-CCS s& hd tro
duoc viéc thiét 1ap moé hinh du bdo canh bdo
ngap lut d6 thi, ddm bdo dwoc cho yéu cau cla
trng dung thiy van do thi.
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Abstract: Gridded rainfall products which is the production generated by satellite together with weather
numerical models combined with ground rain are increasingly developed based on its advantages
outstanding ground rainfall measurement. Gridded rainfall products provide spatial information and its
interval time is up to 30 minutes, and freely available, that makes it became very high applicability. Although
the products are from the same sensors, still the algorithms used for correction, interpolation and matching
are different, so there is a huge difference between the products. This study considers rain data from 04
sources including GPM, GSMaP, PERSIANN-CCS and ERA5-Land over Ha Tinh city area to assess their quality
and practical applicability. Four rainfall events are used to assess the hourly rainfall compare to the data
at rain gauge station in Ha Tinh city. Statistical indicators RMSE, R? PBIAs, POD, FAR and CSI were used for
the evaluation. The results show that in general, all four rain data have good quality, PERSIANN-CCS has the
highest correlation with ground-observed rain, the best mean square error index, and other indicators show
that GSMaP data is generally the worst quality

Tir khoa: Gridded rainfall products, satellite rainfall, Ha Tinh city.

TAP CHi KHOA HOC BIEN P81 KHi HAU || =1
$6 24 - Thang 12/2022 ||




