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Tém tiit: Luong mua ngay/thang cia GSMaP dugc so sanh véi quan tréc tai 10 tram & khu vuc Trung
B trong giai doan tir nim 2000 dén 2010. Céc chi s dugc st dung trong dénh gid gdm c6 hé sb tuong
quan (r), do léch trong dbi (B), x4c suat phat hién (POD) va ty phan canh bao sai (FAR). Két qua cho
thiy c6 su phi hop ciia s6 liéu GSMaP vdi thyc té vé thang bit dau c6 lugng mua trén 100mm va thang
¢6 lugng mua 16n nhat & hau hét cac tram, tuy nhién, thoi gian kéo dai nhitng thang mua trén 100mm
ctia s6 liéu GSMaP thudng ngin hon tir 1-2 thang so vdi quan trac. Tir thang X dén thang XII tai hau
hét cac tram c6 udc lugng mua tir GSMaP déu thap hon nhidu so véi quan tric. Panh gia trén chudi sd
liéu lwong mwa ngay cho thdy hé s6 tuong quan dwong chiém vu thé trong hau hét cac thang o tit ca cac
tram, gia tri tvong quan thip chii yéu roi vao thang I va II. D¢ léch tuong dbi thé hién rd gia tri duong
thuong tap trung tir thang IV dén thang IX & hau hét cac tram phia béc Trung B9, cac tram phia nam
Trung B chu yéu trong cac thang tir VII dén IX. Tur thang X dén thang III ndm sau do léch trong dbi
am xay ra & hau hét cac tram. POD va FAR t6t nhét trong khoang ngudng 0-6mm/ngay va kém nhit &
khoang ngudng 6-16mm/ngay. Sau khi hi¢u chinh, luong mua udc luong tr GSMaP da duogc cai thién
dang ké, dic biét trong nhitng thang bi thiéu hut lvong mua so v6i quan tric.

Tir khoa: Lugng mua, GSMaP, danh gid, hi¢u chinh.

1. Mé dau

Trong nhiing thap ky gan day, khi tuong vé
tinh da cé nhiing dong gop to 16n trong viéc
nang cao hiéu biét vé chu trinh nudc toan cau
va nhitng hé qua cta né dbi voi dong 1u:c hoc
qui mo 16n cia hoan luu chung khi quyen [1,
2]. Nhiéu san phdm mua vé tinh toan ciu ciing
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nhu khu vuc c6 hidu qua rat 16n trong cac bai
toan nghiép vu ciing nhu tmg dung thyc t& va
nghién curu, dac biét 1a do phan giai kha cao cia
no ca theo khong gian va theo thoi gian. Lugng
mua va sy phan bd khong gian cua lwong mua
khong chi quan trong trong du bao thoi tiét
nghiép vu ma con c6 ¥ nghia déi véi viée du
bao 1l ciing nhu danh gia tai nguyén nudc [3].
Cho dén nay, c6 nhiéu loai s6 liéu vé tinh mua
toan cau da duoc st dung, co thé ké dén nhu
TRMM-TMPA, PERSIANN, CMORPH va
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GSMaP. Uu diém vuot troi cta loai sb liéu vé
tinh 1a c6 thé cung cip thong tin mwa hitu ich
trén cac ving dai duong hay trén dét lién noi
thua thét hoac khong c¢6 tram quan tric bé mat.
Mot trong sd nhitng san pham d6 - sb licu
GSMaP (Global Satellite Mapping
Precipitation) c6 do phan giai la 1 gio va 0,1 d9,
day duoc xem 1a bd s6 liéu co do phan giai cao
ca theo khong gian va theo thoi gian. S6 lidu
GSMaP d6 phan giai cao cé thé xac dinh mot
hién tugng mua véi xu thé phu hop vai s6 lidu
mua quan tric, tuy nhién nhin chung lwgng mua
thuong thién thap [3-7]. Viéc st dung dit liéu
mua vé tinh can co cic danh gia cu thé va diy
du cho cac meg khac nhau trén bé mat trai dét
nhim cung cap thong tin hitu ich cho cac nha
phat trién thuat toan gitp cai tién phuong phap
wdc lwong mua tir vé tinh tot hon.

Cho dén nay da c6 nhiéu tac gia danh gia sb
liéu GSMaP theo thang, theo ngay va theo gio
cho nhiéu khu vyc khac nhau. Két qua nghién
ctru danh gia cho mot s6 ving cia Hoa Ky
trong nam 2005-2006 cho thdy GSMaP c6 kha
ning nim bit sy phan bd theo khong gian tuong
dbi tbt, dac biét trong mua hé va udc lugong
lwong mua & ving bo déng tt hon ving bo tay
ctia Hoa Ky. Tuy nhién ciing giéng nhu cic san
pham vé tinh khac, GSMaP thuong cho luong
mua thién cao vao mua hé va thién thip vao
mua dong [8]. Két qua danh gia trén khu vuc
Nhat Ban cho thiy lugng mua tir GSMaP cho
két qua tot trén dai duong va kém trén cac khu
vuc vung nui [5]. Ngoai ra viéc danh gia dugc
thuc hién tir thang 1 dén thang 12 nim 2004 &
Nhat Ban dé xem xét mirc do phu hop gitta s6
liéu GSMaP thang, ngdy, va 3 gid mot voi sd
liéu quan tric tai tram. Két qua cho thiy cac
dang s6 li¢u nay c6 tuong quan cao va ¢ cung
xu thé voi s6 liéu quan tric trong khoang_tur
thang 5 dén thang 10. Céc tc gia di chi ra rang
s6 liéu thang GSMaP dugc danh gia 1a kha tot &
Nhiat Ban do d6 cé thé dung mdt cach hiéu qua
trong viéc xac dinh va canh bao 14 [7]. Mot
nghién ctru khac danh gia @6 chinh xéc cua san
pham GSMaP cho luu vuc hd Poyang, Trung
Qudc voi qui mo thoi gian ngiy, thang va nim

cho thiy nhin chung san pham mua ve tinh cho
lu:orng mua thién thp so v6i quan tric [9]. H¢
sO tuong quan thang dat dugc 13 0,85 thé hién
quan hé tuyén tinh tét gitra luorng mua udc
luong tir v€ tinh so vdi quan trac, trong khi dé
hé s6 tuong quan ngay thuong dudi 0,5. Két
qua danh gia con cho thdy sai s6 tuong d6i
giam trong cac thang 4m wdt va ting dan l1én
trong cac thang kho, trong khi d6 xu hudng cia
MAE va RMSE lai thé hién nguoc lai. Nghién
ctru thye hién danh gia GSMaP-V4 va GSMaP-
V5 cho ving lyc dia Trung Qubc cho thiy san
phérn mua vé tinh ¢ thé nam bét duoc cac hinh
thé theo khong gian va cuong d6 mua trung
binh ngay [10] Két qua danh gia trén vung luc
dja Trung Qudc thé hién tét hon trong mua hé
s0 v6i mua dong, tot hon trén ving déng nam
s0 Vi ving tiy bic cia Trung Qudc, tuy nhién
ca hai phlen ban GSMaP deu udc luong luong
mua thdp hon so vdi quan tric.

O Viét Nam ciing da c6 nhimng nghién ctru
khai thac nguén s6 liéu vé tinh tuy nhién cho
dén nay chua c6 danh gia day da cho udc luong
mua vé tinh GSMaP so v&i $6 liéu quan trfic,
dac biét & qui mo thoi gian ngay va gio. Thuc
hién danh gia sb liéu GSMaP thang cho luu vuc
song Vu Gia - Thu Bon & mién Trung Viét Nam
trong giai doan 2001-2007 cho thiy s6 liéu vé
tinh c6 sai sb 4m 16n trong thoi ky gié mua mua
déng tir thang 10 dén thang 12, sai sb giam di
khi d¢ cao dia hinh tang 1é€n, nghia 1a sai s6 16n
hon xay ra & cac tram ving ha luu gan bién
[11]. Nghién ctru ciing dé ap dung phuong phap
mang than kinh nhan tao ANN d hiéu chinh s6
liéu, budc dau cho thay cO su cai thién trong
tuong quan theo khéng gian va bién dé mua.

Nghién ciru nay danh gia s6 liéu mua vé
tinh GSMaP theo qui mé thoi gian thang va
ngay tai mot $6 tram khu vuc Trung Bo trong
giai doan tir nim 2000 dén nim 2010 va thur
nghiém hiéu chinh. Giéi thi¢u vé ngudn s6 lidu,
cac chi s6 danh gia va phuong phap hiéu chinh
dugc trinh bay trong muc tiép theo. Cac két qua
danh gia va binh luan duoc dua ra & muc 3 va
cubi cung 1a cac két luan va tai liéu tham khéo.
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2. S6 liéu, cac chi s6 danh gia va phwong
phap hi€u chinh

2.1. 86 liéu

Trong phan danh gia nay sb liéu duoc su
dung gdm c6 s6 liéu mua v¢ tinh GSMaP-V6
(phién ban 6) va sb liéu mua quan tric theo
ngay tai cac tram khu vuc Trung B0 trong giai
doan tir nam 2000 dén nim 2010.

San phdm mua vé tinh do phan giai cao
duoc st dung co tén goi la GSMaP (Global
Satellite Mapping Precipitation). Nam 2002,
Trung tdm Khoa hoc va Cong nghé Nhat Ban
(JST — Japan Science and Technology Agency)
d3 bat dau thiét 1ap GSMaP va sau d6 dén nim
2007 dugc ddy manh boi Trung tdm Nghién
ctru Vii try Nhat Ban (JAXA — Japan Aerospace
Exploration Agency) va nhom cac nha khoa hoc
thuyc hién Nhi€ém vu Po dac mua (PMM -
Precipitation Measuring Mission) dé thiét 1ap
mdt san phadm mua toan cau voi do phan giai
cao theo khong gian va theo thoi gian [12]. San
phim GSMaP 1a su két hop tir sé liéu birc xa
song ngin cua nhiu vé tinh qui dao thdp nhu
TRMM TMI, AQUA AMSRE, ADEOS II
AMSRE va DMSP SSM/I va sb liéu buc xa
hdng ngoai GEO [13]. Véi su két hop do,
GSMaP bao phl trén pham vi tir 60°N dén 60°S
v6i d6 phan giai theo phuong ngang 1a 0,1 do
(3600 x 1200 pixels) va d6 phan giai thoi gian
la 1 gio.

S6 liéu mua quan tric dugc thu thap tir Trung
tam Khi tugng Thity vin Qudc gia cho 10 tram
thudc khu vyc Trung Bo gém ¢6: Thanh Hoa,
Vinh, Pong Héi, Déng Ha, Hué, Da Néng, Tra
My, Quang Ngai, Ba To, Quy Nhon.

Chudi s0 liéu danh gia dugc qui dong nhét
tuong ng vé vi tri cac tram quan tric, hién thi
hinh anh tryc quan dé so sanh va tinh cac chi s6
danh gia thong ke.

2.2. Cdc chi s6 danh gid

Céc chi s6 théng ké nhim muc dich xem
xét sy twong dong gitta gia tri wéc luong véi
gia tri quan tric. Cac chi sé dwgc sir dung &
day gdm co:

- Hé s6 tuong quan r:

3(6,-)(0,-0) @D
p= =
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Trong d6 n 14 s6 dung lugng mu dénh gia
(46 dai chuoi thoi gian); G; 1a gia tri mua
GSMaP; O; 1a gié tri mua quan trac tuwong ng.

x100%

bdi v6i cac hién tuong co tinh bét lién tuc
theo khong gian va thoi gian nhu lugng mua,
bén canh cac chi sé thong ké néu trén con xem
xét mot vai chi s§ danh gia thong ké theo loai
dya theo bang ngau nhién [14]:

- Xéc suét phat hién (POD - Probability of
Detection):

2.3
rop-_1 (2.3)

H+M

- Ty phin canh béo sai (FAR - False Alarm
Ratio):

F 2.4
H+F

FAR=

Trong d6: H = sb 1an wéc lugng ding hién
tuong; M = s0 lan uéc lugng sot hién tuong; F
= 50 lan wdc luong khong hién tugng.

2.3. Phuong phdp hiéu chinh

Gia tri lugng mua ngay cia GSMaP theo
tung thang moi ndm tai tram nao do s€ duogc
hi€u chinh theo hai cach sau:

Cach thtr 1: GSMaPyc(s, 4m, yy = GSMaPyg .
m, y)*OBSTB(st m)/GSMaPTB(St m)

Cach thir 2: GSMaPyc(s, 4, m, y) = GSMaP gy g,
m,y) + [OBSTB(st, m) = GSMaPTB(St, m)]
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Trong d6: GSMaPyc 1a luong mua ngay
GSMaP sau khi da hiéu chinh; GSMaP 1a luong
mua ngay GSMaP chua dugc hi¢u chinh;
OBS;; 1a lwgng mua ngay quan tric trung binh
nhidu nam; GSMaPrz 13 luong mua ngiy
GSMaP trung binh nhiéu nam; ‘st’ 14 chi s6 cho
tram; ‘d’ 1a chi s6 cho ngay; ‘m’ 1a chi sé cho
thang; “y’ 1a chi sé cho nam. Trong cach hiéu
chinh tha hai néu gia tri sau hi¢u chinh 1a am
thi s& duoc gan bang khong.

Chudi sb liéu luong muwa ngay dung dé hiéu
chinh dugc phan chia thanh 2 thoi doan cho
chudi s6 liéu phu thudc (2000-2007) va chudi
s lidu doc 1ap (2008-2010).

3. Két qua va thio luin

Hinh 1 biéu dién tong luwong mua
thdng/nam trung binh giai doan 2000-2010 cua
quan tric, GSMaP va chénh léch giira chiing tai
tung tram. Tur hinh v& nhén thdy c6 su phu hop
vé thoi diém thang c6 luong mua 16n nhét trong
niam gitta GSMaP va quan tric tai hau hét cac
tram, ngoai trir mot sO tram nhu Thanh Hoa,
Vinh, Ba To va Quy Nhon c6 cuc dai thang xay
ra sém hon 1 thang so véi thuc t&. Thoi diém
bat dau c6 tong luong mua thang trén 100mm 1a
tuong d6i phu hop gitta hai bo sé liéu tuy nhién
thoi gian kéo dai cia GSMaP thuong ngan hon
khoang 1-2 thang so véi s liéu quan tric, dic
biét 1a dbi véi cac tram & phia nam Trung Bo.
Theo sé liéu quan tric nhdn thidy Tra My la
tram c6 tong lwong mua thang 16n nhit xay ra
vao thang X trong sd cac tram dugc danh gia,
dat toi gia tri ~1000mm. Twong tng theo sb
litu GSMaP ciing c6 gia tri cyc dai cua téng
luong mua thang xay ra vao thang X tai tram
Tra My tuy nhién véi lugng mua thap hon, chi
dat ~800mm.

Theo sb liéu quan tric trén Hinh 1 ta thiy
téng luong mwa nim trung binh giai doan 2000-
2010 co6 gia tri cao nhét & tram Tra My dat toi
trén 4000mm va thép nhit & tram Thanh Hoa
gin 1600mm. Mot s6 tram nhu Hué va Ba To
c6 tong lvgng mua ndm dat trén 3000mm. So
sanh vé6i s6 liéu GSMaP nhén thiy luong mua &

tram Tra My ciing c6 gié tri 16n nhat nhung chi
dat khoang 2500mm. Cac tram con lai c6 Iuong
mua nam trong khoang tir 1600mm dén trén
2000mm.

Xem xét mirc do chénh I1éch luong mua ta
thiy udc luong mua tir GSMaP thudng thién
duong trong cac thang tir IV dén IX & cac tram
phia bic Trung B9, con cac tram & trung va
nam Trung B¢ thuong tap trung vao céc thang
tir VII dén IX. Luong mua thang VIII & tram
Poéng Ha va Quy Nhon 4 thién duong 16n nhit
dén trén 100mm. Trong khoang thoi gian tir
thang X dén thang XII tai hiu hét cac tram wéc
luong mua tir GSMaP déu thdp hon nhiéu so
Vv6i quan tric, ddc biét 1a trong thang XI-XII &
cac tram tir Dong Ha dén Ba To c6 lugng mua
cia GSMaP thién am trén 200mm, cao nhét 1a &
tram Tra My vao thang XI thién thip gan
600mm. Ddi véi cac tram Tra My, Quang Ngai
va Ba To ¢6 mua mua mudn hon kéo dai dén
tan thang I ndm sau nén udc lugng mua tu
GSMaP trong thang nay ciing thién 4m kha 16n.
Xem xét chung cho chénh 1éch téng luong mua
nam nhan théy tAt ca cac tram déu co6 mua
GSMaP the”ip hon so vé6i thuc té, chénh léch it
nhét 1a tram Dong Hoi (~140mm) va cao nhat 13
Tram Tra My (~1600mm). M6t s6 tram khac
nhuy Hué va Ba To ciing c6 GSMaP thién 4m
trén 1000mm. Ca biét c6 tram Thanh Hoéa la
lwong mua nam xac dinh tr GSMaP cao hon so
v6i thue té khoang trén 150mm. Nhu vy diém
dang Iuu ¥ 1a mot s6 tram 1 tAm mua 16n & khu
vuc Trung B6 nhu Hué, Tra My, Ba To thi mirc
d6 thién thap so voi quan tric nhidu hon so véi
nhitng tram khac, dong thoi lai tip trung vao
nhiing thang mua 16n trong mua mua.

Hinh 2 biéu dién gia tri ciia hé s tuong
quan va do 1éch tuong ddi gitta hai chudi sé liéu
tai ting tram trong giai doan 2000-2010. Gia tri
ctia h¢ sd tuong quan giita hai chudi so lidu
lvgng mua ngay cua GSMaP va quan trac nhu
biéu dién trén Hinh 2a cho thay tuong quan
duong chiém uu thé trong hiu het cac thang ¢
tat ca cac trarn Céac thang c6 hé sO tuong quan
tuong ddi tot (trén 0,5) tp trung chu yeu tur
thang V, VI dén XI (ngoai trir thang VII). Mot
sO tram c6 gia tri tvong quan rat cao (trén 0,8)
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nhu Vinh (thang X), Pdng Héi (thang VI), Pa
Nang (thang IX) va Quy Nhon (thang XI). H¢
sO twong quan thap chil yéu quan sat thiy & cac
tram vao thang I va II. Mot vai truong hop co
tuong quan 4m tuy nhién gia tri rat nho. Thang
XII ¢ tram Quang Ngai c6 tuong quan am 16n
nhét 1 -0,28. Tinh chung cho ca nam ta théy hé
s6 twong quan khéng cé sy khac biét nhidu gitra
cac tram, thép nhét dat 0,53 ¢ tram Thanh Hoa
va Ba To va cao nhat dat 0,67 & tram Da Ning
va Quy Nhon.

Do 1éch twong dbi (Hinh 2b) thé hién rd chi
s6 B ¢6 gia tri duong thuong tap trung tir thang
IV dén thang IX & hau hét cic tram phia béc
Trung B§. Cac tram phia nam Trung B¢ tur Tra
My dén Quy Nhon c6 gia tri B duong chu yéu
trong cac thang tir VII d&én IX. Gia tri B dwong
16n nhét 13 (trén 50%) xay ra & tram Dong Héi
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(thang VII) va tram Quy Nhon (thang VIII).
Trong khoang thoi gian tir thang X dén thang
I1I nim sau gia tri B chu yéu c6 d6 léch tuong
dbi am & hau hét cac tram, trong do do 1éch am
16n chu yéu tir thang XI dén thang I, 16n nhit
xay ra vao thang XII. Cac tdim mua 16n nhu &
tram Hué, Tra My va Ba To c6 luong mua
trong thang XII uéc luong dugc tr GSMaP
thién thap khoang hon 10 1an so véi luong mua
thyc té. Cac két qua danh gia trén ciing cho thay
su phi hop voi mot sb nghién ctru danh gia
khac cho khu vuc Nhat Ban va Hoa Ky la
GSMaP c6 xu hudng thién thap, dic biét trong
cac thang mua dong. Tinh trung binh nam tram
Thanh Hoa c6 d6 1éch tuong d6i nhé nhét va
duong, cac tram con lai déu c6 do léch am trong
d6 16n nhat 1a tram Hué va Tra My c6 do léch
trén 60%.

OBS (mm) GSMaP (mm)
I R N N SO TR N RO N SO B B | 1000 I S R SO Y S TR SO N SO R N 1000
THANHHOA | 227 | 149 | 41 | 557 |183.3| 139 |190.4|284.5|368.9| 188.9| 508 | 31.7 [1571.8/— THANHHOA [ 129 | 74 | 276 | 104.2|253.7|229.7 | 277.5 363.9(333.9| 798 | 27 | 68 |1724.4—
VINH —{[423 | 823 | 567 | 63.1 1722 66.7 [109.2|349.4 356.6|480.8 792 | 824 | 1891 |~ VINH —| 81 | 114 | 36 | 897 [196.1| 84.8 [206.3|362.3|370.2| 212 | 17:6 | 7.9 |1602.3— 800
DONGHOI | 647 [ 37.2 | 482 | 86 [146.9|452 | 56.1 217.7 99 [1945.6(1— 800 DONGHOI | 72 | 142 | 327 | 756 | 121.8| 68.9 | 137 |260.4 [471.1 475 | 74 [18024|-
DONGHA —||59.7 [ 26.3 | 48.9 | 69.8 |119.7| 68.8 | 68.8 1635 1744 p102.2| DONGHA —|| 6 [ 105|446 | 962 |1266| 788 |1269|276.8 3597 855 [ 135 (17023~
HUE —|1242| 522 | 623 | 67.6 [134.9| 91.8 | 79.2 2573 387.9 2228 600 HUE —|| 99 | 108 [ 204 | 7856 | 123.8| 77.2 | 107.4 |308.4 [416:8 1216 284 [1901.2— 600
DANANG | 804 [ 19.5 | 27.7 | 382 [101.7| 78.2 | 103 |237.8 12(214.2 2330.2 DANANG —|| 145 | 95 | 287 | 619 | 922 | 61.8 | 1304|2296 37441925 424 [1759.4—
TRAMY —{|1594| 665 | 755 106 2764 | 178 | 150.5|299.1 6[468.8}4180.8— 400 TRAMY —|| 4 |24 | 267 | 756 | 177.7|1065| 1484 |312.8(4854 3683| 15 25316 400
QUANGNGAI —[139.2| 26 |39.8 | 597 | 926 | 75.2 | 7.4 |235.1 269.6 [2664.3| QUANGNGAI —| 104 [ 25 | 8.1 (375 | 86.1 | 431 | 101.7|283.6|378.8 318.5( 407 [1929.6|—
BATO —{|1695| 52 | 754 | 763 | 224 |167.3 (1424|2443 484 | 3676 |- 200 BATO —{[264 | 16 | 233 | 557 | 141.8| 79.2 | 100.2 | 298.7 | 449 4009| 29 [2389.6— 200
QUYNHON || 689 | 207 | 402 | 38:2 | 121.5| 75.9 | 45:2 | 116.8|242.6 5152 548 | 178.4 Roz0.7| QUYNHON —| 185 | 49 [21.3 | 436 | 107.7| 56.3 | 67.4 |240.1| 322 (621:3/438.5 28.1 (1870.6/—
— T 7 T 0 T T T T T T T T T T T T T 0
| oW v VvV oV VIE VI IX X X XIE Nam | I v v o veE vIE v X X XE XIE Nam
(a) (b)
GSMaP-0OBS (mm)
Il Il Il Il Il Il Il Il Il Il Il Il Il
THANHHOA —| -98 | -75 | -134 | 485 | 704 | 907 | 87.1 | 794 | -35 |-109.1(-238 | -248 | 1526 |~ H 100
VINH —|-342 | -209 | -207 | 266 | 239 | 181 | 874 | 129 | 136 |-268.6 =616 | =745 (-285.7|— 0
DONGHOI —{|-575| -2 |-155|-104 | -25.1| 237 809 | 427 | 731 | 3 |-1435| 816 |-14321~
DONGHA —{|=837| -158 | -43 | 264 | 69 | 10 | 884 . 73 =908 (-281 r-100
HUE |-1143| 414 | -a32 | 11 [-111|-145 | 282 | 514 | -383 |-306.8|-487.| 3648 13216l L -200
DANANG —{[=888] -10 | 1 [ 237 | -95 (-164| 274 | -82 | 192 |-131.4|-228.7|-171.8|-570.8 |~
TRAMY —|-1554 | 644 | -48.8 | -31.3 [S887 (<748 | ~11.1 137 | 41 |-180.7|-597.3|-453.8|-1656.2( |~ =300
QUANGNGAI |-1285| 235 | -307 | -222 | 65 |-s2:1| 243 | 485 | 198 5801 -274|-2280]-7247 - r-400
BATO —|-143.1| =504 [ =521 | 206 =822 | -88.1 | -42.2 [ 544 | 63 |-224 |-477.6| -425 12864 L -500
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— 1 1 1 T 1 T T T T T T 1T —--600
Lo v v v vk i IX X X XIE Nam
(©)

Hinh 1. Téng lvong mua thang/nim (mm) ctia quan tric (a), GSMaP (b) va chénh 1éch giita chiing (c) tai cac
tram trung binh giai doan 2000-2010.
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Sau khi 4p dung hai phuong phap hiéu
chinh cho chudi s6 liéu lvong mua ngdy trong
thoi doan ctia chudi phu thude (2000-2007) cua
ting théng tai mdi tram, ta thy ca hai phwong
phap da co su cai thién dang ké trong viéc lam
giam sai s6 lwong mua dic biét 1a trong nhiing
thang muwa GSMaP bi thiéu hyt nhidu so véi
quan tric (thdng XI, XII). So sanh dd léch
tuong ddi sau khi hiéu chinh bang phuong phap
1 (HCI) (Hinh 2c) va bang phuwong phap 2
(HC2) (Hinh 2¢) nhan thiy hiéu chinh bing
phuong phép 1 cho sai s6 nho hon dang ké so
v6i bang phuong phap 2. Theo phuong phap
HC1 cua chudi s6 liéu phu thudc, gia tri B 4m
nho nhit 1a -20,42% vao thang IIT va gia tri B
dwong 16n nhit 14 9,3% vao thang VI tai tram
Quy Nhon. Khi hiéu chinh bang phuong phép 2
ta nhan thdy nhiing gia trj d6 1éch trong ddi 4m

Corr_GSMaP_OBS

L 1 L L L I | | I | L I

THANHHOA | 0.47
0.8
VINH = 0.46 | 0.
DONGHOI 014 0.6
DONGHA —|0.24
HUE —|0.16 0.4
DANANG —0.26
0.2
TRAMY —|0.27
QUANGNGAI | 041 0.0
BATO —|0.07
QUYNHON —|0.13 -0.2
T —T T T T T
| nom v v v VviEvik X X Xl Xl Nam
(a)
Bindex_HC1_2000_2007 (%)
N N N N Y N I I I N |
THANHHOA | 001 | oot | 021 [-316| 024 | 0 [-281| 028 | 0 0 0 |-744|-052 |-
VINH < o 0 |-088| 0 |-105|-067| 0 | 031 |-005(-1851| o0 |-001|-333 | 40
DONGHOI | o | 134 | 016 |-1218] o |-1036| 001 | -401| O 0 0 | oot |-105 |-
DONGHA —| 002 | 123 | o 0 0 0 o |-038| 0 0 0 | -008 |-003 |~ 20
HUE < o | o | o |-ta]os|-00t] o | o | o | o |oss] 0o |00t |
0
DANANG —| -001| 01 | -265|-049| 0 |-001| 001 | 0O -2 0 |05 | 0 [-018|—
TRAMY —| o | 002 | 001 |-088| 07 | © 0 [-002| o 0 | -064 |-068 |-029 |-
-20
QUANGNGAI —| o | o015 | -104|-25¢ | -051| o |-001| 0 0 0 |-517| 0 |-133 |
BATO | o |oss| o oot {oot| o | o [ot2] o | o |-a1a| o |-0es| -40
QUYNHON | o | 0o0s [-2042| oot |-0.18 | 93 |-605| 001 | 0 [-021| 051 | 0 [-005|

T 1 1 1 T T T T T T T T 1T
Vi vIE VIl XII' Nam

(©)

<
<
=
>
x

(trong nhimg thang GSMaP thién thip) duoc
cai thién ro rét hon so voi trong nhitng thang co
d6 léch tuong d6i dwong (trong nhimg thing
GSMaP thién cao). Gia tri B 4m nho nhét 1a -
12,05% vao thang Il & Quy Nhon trong khi do
B duong 16n nhat 1a 50,63% vao thang IV &
tram Thanh Hoéa. Khi tinh toan tuong ty cho
chudi s6 liéu doc 1ap (2008-2010) nhén thiy sy
tang 1én 13 rét cua sai sb twong ddi B trong ca
hai phuong phap hi¢u chinh (Hinh 2d, f) so voi
chubi s lidu phu thudc (2000-2007). Sy ting
1én cua sai s thé hién & hau hét cac thang va
cac tram, diém han ché nay mot ph?m la do d6
dai cua chudi sd liéu doc 1ap va phuy thudc con
chua du dai. Két qua sai s B trong phuong
phap HC2 van 16n hon so v6i phuong phap
HC1 khi tinh v6i chudi s liéu doc lap.

Bindex (%)

1 1 1 1 1 1 1 1 1 1 1 1 200
THANHHOA || -516 |-2705| a2 4522 | 2775 | 3984 | 2860 | 2119 | -10.40| 1888 | a0 18| 8177 51 |-
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DONGHOI 5055 | 5905 | 1446 | 1551 | 055 3021129569 554 |- -200
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r -800
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QUANGNGAI o0 [ 2| 1700 | 2 42% ——_ r —1000
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IV VOV VI VI X X X XI Nam
Bindex_HC1_2008_2010 (%)
1 1 1 1 1 1 1 1 1 1
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0
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Bindex_HC2_2000_2007 (%)
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40
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Hinh 2. H¢ s6 tuong quan (a) va d¢ l¢ch twong dbi (%) trude khi hiéu chinh (b); sau khi higu chinh voi chudi
s0 liéu phu thudc (c, e) va sau khi hiéu chinh vdi chuoi so6 liéu doc 1ap (d, f) tai cac tram trung binh giai doan

THANHHOA
VINH
DONGHOI
DONGHA
HUE
DANANG
TRAMY
QUANGNGAI
BATO
QUYNHON

2000-2010.

POD POD_HC1_2000_2007 POD_HC1_2008_2010
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DONGHA o DONGHA -
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0.4 0.4
TRAMY - : TRAMY
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BATO BATO 047
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Hinh 3. Chi s6 POD trude hiéu chinh (a), sau khi hiéu chinh véi chudi sb liéu phu thudc (b, d) va sau khi hi¢u
chinh véi chudi s6 liéu doc lap (c, e) tmg véi cac khoang ngudng mua tai cdc tram giai doan 2000-2010.
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Hinh 3 biéu dién gia tri cua chi s POD
tuong ung theo tirng ngudng mua tai cac tram
trude khi hiéu chinh (Hinh 3a) va sau khi hi¢u
chinh cho chudi sé liéu phu thudc (Hinh 3b, d)
va chudi sb liéu doc 1ap (Hinh 3c, e) trong giai
doan 2000-2010. Tir Hinh 3a nhdn thay véi
ngudng mua 0-6mm/ngay thi xac suit phat hién
dang hién twong POD kha tdt, ludn dat trén 0,9
& tat ca cac tram. Cac ngudng mua con lai gia
tri POD khong 16n, POD nhin chung kém nhat

FAR
1.0
THANHHOA | 0. THANHHOA | 0.
VINH | 0/ VINH | o4
0.8
DONGHOI | o DONGHOI | 0.
DONGHA — DONGHA | 0.
HUE | 0. 06 HUE | o.
DANANG | 0. DANANG | 0.
TRAMY —| 0. 04 TRAMY -
QUANGNGAI | 0. QUANGNGAI | 0.
BATO 0.2 BATO | 0.
QUYNHON | 0. QUYNHON | 0.
3 00 ¢ e g
£ 28 88} g
© © 1 A g
° g "<
E
(a) (b)
FAR_HC2_2000_2007
1.0
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0.8
DONGHOI —
DONGHA -
0.6
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0.4
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0.2
BATO -
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0.0
¢ ¢ 8 88%
o | | - <3
© © A2
° g s
E

FAR_HC1_2000_2007
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(chi dat tir 0,1 dén 0,2) & khoang ngudng mua
t 6-16mm/ngay. Tuy nhién vdi ngudng mua
16n trén 100mm/ngay thi gia tri POD dat & muc
trung binh, thuong dao dong trong khoang tur
0,3 dén 0,5 & tit ca cac tram. Sau khi ap dung
hai phuong phap hiéu chinh, chi s6 POD tinh
cho chudi s6 liéu phu thugc cling nhu doc lap
cling dwoc cai thién tuy nhién khong nhiéu, va
khong thé hién su tuong déng theo tram hoac
theo ngudng mua.

FAR_HC1_2008_2010
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Hinh 4. Chi s6 FAR trugce hi€u chinh (a), sau khi hi¢u chinh véi chudi s6 lidu phu thudc (b, d) va sau khi higu
chinh véi chuoi so liéu doc 1ap (c, e) ung vdi cac khoang ngudng mua tai cac tram giai doan 2000-2010.
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Tuong tu, Hinh 4 biéu dién gia tri cia chi
s6 FAR tuong tmg theo ting ngudng mua tai
cac tram trude khi hi¢u chinh (Hinh 4a) va sau
khi hiéu chinh cho chudi s liéu phu thudc
(Hinh 4b, d) va chudi s6 liéu doc 1ap (Hinh 4c,
e) trong giai doan 2000-2010. Phéan tich gia tri
ctia chi s6 FAR nhan thay ty phan canh bao sai
nhidu nhit roi vdo ngudng mua tr 6-
16mm/ngay va tir 50-100mm/ngay. Gia tri FAR
nho nhét (c6 nghia 1a canh béao sai it nhat) xay
ra & ngudng mua nho tir 0-6mm/ngdy & tat ca
cac tram. Sau khi dp dung hai phwong phap
hiéu chinh, twong tu nhu chi s6 POD, chi so
FAR tinh cho chudi s6 liéu phu thudc ciing nhu
doc lap cing dugc cai thién tuy nhién khong
nhidu va ciing khong thé hién su twong dong
theo tram hodac theo nguéng mua.

Nhin chung, sy khac biét gitta hai phuong
phép hiéu chinh 1a khong 16n, tuy nhién voi
nguong mua trén 100mm/ngay thi POD va
FAR khi ép dung phuong phap HCI c6 gia tri
t6t hon chit it so voi ap dung phuong phap
HC2 & hau hét cac tram d6i v6i chudi s licu
phu thudc va thé hién khac biét khong dang Kké
dbi véi chudi s liéu doc 1ap.

4. Két luan

Tir nhitng két qua phan tich & trén it ra
mot s6 nhan xét nhu sau:

Udc lwong mua tir GSMaP thudng cao hon
thyc té trong cac thang tir IV dén IX ¢ cac tram
phia bic Trung B9, cic tram & trung va nam
Trung B0 thuong tap trung vao cac thang tir VII
dén IX. Tir thang X dén thang XII tai hau hét
cac tram uoc lugng mua tur GSMaP déu thép
hon nhiéu so vé6i quan tric. Tong lugng mura nim
clia tt ca céac tram déu c6 ude luong tir GSMaP
thép hon so voi thuc té, dic biét & nhiing tram
mua nhiéu nhu Hué, Tra My, Ba To.

Heé s6 twong quan dwong chiém vu thé trong
hau hét cac thang & tat ca cac tram, gid tri twong
quan thap chu yéu roi vao thang I va IL. D6 léch
tuong doi thé hién rd gia tri duong thuong tap
trung tir thang IV dén thang IX ¢ hau hét cic

tram phia béc Trung B, cac tram phia nam
Trung B6 cha yéu trong cac thang tir VII dén
IX. Tir thang X dén thang III nim sau do léch
tuong ddi 4m xay ra ¢ hau hét cac tram, trong
d6 16n nhét 13 vao thang XII. POD va FAR tdt
nhét trong khoang ngudng 0-6mm/ngay va kém
nhit & khoang ngudng 6-16mm/ngay.

Do léch twong d6i B duoc cai thién dang ké
sau khi hiéu chinh, thé hién r5 khi ap dung
phwong phap HCI. Hai chi s6 POD va FAR
cling dugc cai thién tuy nhién khong nhiéu va it
khac biét gitia hai phuong phap.

Loi cam on

Nghién ctru duoc tai tro boi Pé tai thudc
Chuong trinh Cong nghé Vii try (mi sd VT-
CB.14/18-20). Dit liéu GSMaP duoc cung cap
boi Chuong trinh Nhiém vu do mua toan cAu
cua Co quan Hang khong Vi tru Nhat ban
(JAXA) (S6 PI 310), dir liéu mua tai cac tram
do Trung tam Du bao Khi tuwgng Thuy van
Trung vong cung cép.
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Evaluation of GSMaP Satellite Precipitation over Central
Vietnam in 2000-2010 Period and Correction Ability

Vu Thanh Hang', Pham Thi Thanh Nga®, Pham Thanh Ha'

"VNU Hanoi University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam
*VietNam Academy of Science and Technology, 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam

Abstract: Daily/Monthly precipitation of GSMaP is compared with observation at 10 stations over
Central Vietnam in the 2000-2010 period. Evaluation indices used in this study include the correlation
coefficient (r), relative bias (B), probability of detection (POD) and false alarm ratio (FAR). The
results show the agreement betwween the first rainy month over 100mm and the maximum rainy
month between GSMaP and observation, however, the duration of rainy months over 100mm of
GSMaP is shorter than that of observation. GSMaP precipitation often underestimates compared to
observation in October-December at most stations. It can be seen that monthly correlation coefficients
are often positive at most stations when evaluating daily precipitation, the lower values are often found
in January and February. Positive relative biases are observed in April-September at most of North
Central stations, while those often occur in July-September at South Central stations. Negative relative
biases can be found in October until March of the next year at most stations. The good POD and FAR
values are given at 0-6mm/day threshold and the worse values are found at 6-16mm/day threshold.
After applying correction methods, the GSMaP precipitation is much better agreement with
observation, especially in underestimated rainy months.

Keywords: Precipitation, GSMaP, evaluation, correction.



