BAI BAO KHOA HQC

NGHIEN CUU PANH GIA DU LIEU
MUA QUAN TRAC VE TINH TU GPM VA PERSIANN
PHUC VU CANH BAO MUA THANH PHO HO CHI MINH

Bui Chi Nam!

Tém tit: Bdo cdo trinh bay viéc sir dung cdc dit liéu quan trdac miea tir “Chirong trinh do mura
toan cau va Hé thong woe lwong lirong mua tie” Thong tin vién tham si dung mang than kinh nhan
tao tich hop hé théng phan logi may so sanh danh gia voi 6 lidu quan trdc muea tir cdc tram mat dat
dé xdc dinh mike dd chinh xdc ciia cdc s6 liéu vé tinh nham phuc vu cong tac canh bdao mwa va ngap
tai khu viee thanh phé Ho Chi Minh (TPHCM). Céc phwong phdp sir dung la truy van khéng gian,
danh gid thong ké theo loai va danh gid thong ké theo bién. Két qua cho thdy lwong mwa ngdy cé
dé chinh xdc trung binh khodng 72% - 76%, trung binh ciia sai s6 tuyét doi la khodng 11 - 13 mm.

Tir khoa: TMPA, IMERG va PERSIANN-CCS.

Ban Bién tap nhan bai: 13/5/2017

1. Mé dau

Luong mua dong vai tro quan trong trong su
luu thong cua hoan luu khi quyén. Po mua 1a
cong tac quan trong trong nghién ctru canh bdo,
du bao khi twong thuy van.

Mang luéi tram do mua khu vuc TP.HCM
thudc quan ly cua Pai khi tugng thuy van Nam
B§ dugc mo rong tir nam 1977, véi mat 4o phan
bd day va phan bd dan trdi thuén loi cho viée tinh
toan phan bd mwa. Po mua & cic tram nay chu
yéu bang phuong phap thu cong véi két qua 1a sb
liéu mua ngay. Riéng tram Tan San Hoa la tram
ty dong. Ngoai ra, Trung tim Chdong ngép TP.
HCM con c6 cac tram do mua riéng dé phuc vu
theo di tinh hinh ngap nudc ¢ cac khu vuc thap
triing cua thanh phd. Tir nam 2016, Trung tAm
lam cha dau tu cia du an “Quan 1y rui ro ngap
nudce khu vie TP. HCM” trong d6 tir 2016 dén
2020 thanh phé s& lip dat thém nam tram khi
tuong, mot tram ra da thoi tiét, 80 tram do mua,
20 tram do thity van. Trong viéc quan tric mua
nghiép vu, khong phai tat ca cac tram déu 13 ty
dong c6 thé c6 ngay két qua, vi vay qua trinh dua
ra két qua trong canh bao mua va du bao thuy
van ciing chua duoc nhanh chong ciing nhu thiéu
dir liéu vé& miat khong gian.

! thn vién Khoa hoc Khi twong Thuy van va Bién
doi khi hdu
Email: buichinam@gmail.com

Ngay phan bién xong: 10/6/2017

Phuong phap do mua tai chd c6 nhuge diém
1a két qua do mua cua diém roi rac nén mubn
tinh lugng mua cho toan khu vuc phai tinh gia tri
trung binh hodc sir dung ndi suy dé tinh phan b
mua theo khong gian. Chinh vi thé, dé co day du
dir lidu phan b day dii theo khong gian, can phai
quan tric chiing tir cac vé tinh trong khong gian.

Vi su tién bo cta cong nghé vii try va cong
ngh¢ may tinh, dit liéu lugng mua quan tréc tir vé
tinh ngay nay da duoc cai thién nhiéu vé chat
lugng nhu @6 chinh xac, d¢ phan giai va thoi
gian cdp nhat, tham chi c6 dir liéu dugc cap nhat
gan nhu tuong Gmg vai thoi gian thue. Trong cac
ngudn dir lidu do, dit liéu tir Chuong trinh do
mua toan cdu Global Precipitation Measurement
- GPMva Hé théng Uéc lugng Luong mua tir
Théng tin Vién tham st dung Mang than kinh
Nhan tao (Precipitation Estimation from Re-
motely Sensed Information using Artificial Neu-
ral Networks - PERSIANN) 1a ngudn dit lidu co
nhiéu vu diém dé sir dung quan tric mua cho khu
vuc con thiéu cac diém do mua. Trong khi GPM
sir dung cac thuat toan dé xur 1y cac anh may va
tr anh radar thi PERSIANN st dung cac thuat
toan véi su ho tro cia mang than kinh nhan dé
xir Iy anh may. Vi sy khac biét do, dir lidu két
qua cua 2 hé thdng s& c6 chat luong dit lidu.
Chinh vi vay, muc dich nghién ctru nay la chon
ra dugc loai dir liéu quan tric mua tir vé tinh ¢
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thé str dung dé lap nhitng vi tri con khuyét s6 liéu
mua theo khong gian, thoi gian voi do chinh xac
cao nhat co thé.

2. Dir liéu va phuwong phap nghién ciu

2.1. Nguon dii liéu

Céc ngudn dir lidu st dung c6 chudi luong
mua ngdy trong nam 2015 va 2016 bao gém: dit
liéu lvong mua quan tric tai tai 26 tram mat dét
va dit liéu lwong mua tir cac hé théng quan tric
vé tinh.

a. Dit lieu TMPA va IMERG

Chuong trinh do mua toan cau (Global Pre-
cipitation Measurement - GPM) 1a m¢t dy an do
Co quan Hang khong va Vi tru Hoa ky (Na-
tional Aeronautics and Space Administration -
NASA) thuc hién trong do chu lyc 1a dai quan sat
16i GPM cung cip nhiing quan sat vé mua va
tuyét dé 1ap nhitng ban dd vé mua, tuyét roi.
Chuong trinh nhim muc dich thay thé cho
Chuong trinh do mua vung nhiét doi (Tropical
Rainfall Measuring Mission - TRMM). Hé thong
Phan tich lugng mua da v¢ tinh TRMM (TRMM
Multi-satellite Precipitation Analysis - TMPA)
[1]. TMPA cung cap nhimng udc tinh vé lugng
mua tot hon thong qua két hop, hiéu chuan di
liéu do dac tur cac cong cu trén TRMM, cac cong
cu tir nhom ddi tac vé tinh va dit liéu thuc do. Hé
thong TMPA s& chay song song véi hé théng Thu
héi tich hop Da vé tinh (Intergrated Multi-satel-
litE Retrievals for GPM - IMERG) dé cho ra
nhirng ditu liéu mua dén gita nam 2017 [2].
Trong cac bd dir li¢u lugng mua cho phép tai, b
dir liéu tot nhat cho viéc tmg dung quan tric
luong mua gan thoi gian thyc ¢6 lugng mua 3
gi0, tuy nhién, trong nghién ctru so sanh danh
gia, lwgng mua quan trac tir cac tram do mat dat
khong & mire chi tiét nhu vy, ma chi co luong
mua 1 ngay; Vi vay, dé phuc vu viéc so sanh
danh gia, lvong mua 1 ngdy ctia ngudn dir lidu
TMPA va IMERG duogc str dung.

b. Dir liéu PERSIANN

Hé théng dang hoat dong U6c luong Luong
mua tir Thong tin Vién tham sir dung Mang than
kinh Nhan tao (Precipitation Estimation from
Remotely Sensed Information using Artificial

TAP CHi KHi TUQNG THUY VAN

Neural Networks - PERSIANN) [3], dugc phat
trién boi Trung tam Khi twgng Thuy van va Vién
tham (Center for Hydrometeorology and Remote
Sensing - CHRS) cua DPai hoc California, Irvine
(University of California, Irvine - UCI), su dung
cac phuong phap phén loai chirc ning mang than
kinh nhan tao dé udce tinh ty 1¢ luong mua & moi
diém anh 0,25° x 0,25° ctia hinh anh hong ngoai
nhiét dugc cung cép boi cac vé tinh dia tinh.
CHRS di phat trién mot phién ban méi cia PER-
SIANN (PERSIANN - Cloud Classification Sys-
tem; PERSIANN-CCS). Hé thong cho phép phan
loai céac tinh chét cia dam may dua trén chiéu
cao, muc dg day dac va do da dang cua két cAu
uoc tinh tir hinh anh v¢ tinh. Lugng mua dugc st
dung la luong mua 1 ngay.

c. Dit liéu quan trdc tai tram

Dit liéu lwong mua ngay khu vuc thanh ph
Ho Chi Minh duogc quan tric tai tram mat dat
dugc su dung bao g6m 8 tram khi tuong va 18
tram do mua thudc hé théng quan tric khi tuong
thuy van Dai Khi tugong Thuy van Nam bg.

2.2. Phwong phap nghién ciru

a. Truy van khéng gian

Dir liéu tur cac ngué)n tor dang raster dugc
chuyén vé dang diém ludi. Ludi toa do cua bd
di liéu mua tir TMPA vé6i d phan giai 0,259,
ludi toa @0 cua bo dir liéu mua tr IMERG véi
do phan giai 0,1° va ludi toa do cia bd dir liu
mua tir PERSIANN-CCS véi do phan giai 0,04°.
Truy van vi tri ciia diém ludi tuong ing véi tram
do mit dét 1a nhitg diém c6 khoang cach tir vi
tri d6 dén vi tri tram 1a nge"m nhéat.

Tap hop nhiing hat nuéc mua roi tir trén cao
xudng, néu chiéu thing xuéng mat dat thi chua
chac toan bo cac hat nudc di roi tring miéng
hing cua tiéu do mua, do bi anh hudng bdi
nhiéu yéu t6, trong d6 yéu to gi6 gop phan
khong nho lam Iéch phuong roi cua hat mua.
Hat mua c6 thé bi 1éch ra xung quanh vi tri do
mua. Vi viy, mdi tram do mua mit dét duoc so
sanh voi 9 diém cua dir liéu mua vé tinh trong
d6 mot diém 1a tai vi tri tram do mua va 8 diém
xung quanh vi tri tram do, cac diém nay dugc
lua chon dé truy van.
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(a)
Hinh 1. Truy van khéng gian cdc tram do véi dit liéu muwa:
(a) TMPA, (b) IMERG, (c) PERSIANN-CCS

b. Thong ké chudi dir liéu

Danh gia thong ké theo loai (Categorical sta-
tistics) 14 loai tiéu chudn danh gia su phu hop
gitra 2 dai lugng, trong nghién ctru nay la sy phu
hop giita quan tric mua trén vé tinh va quan tric
mua dudi mat dat.Cac diém sb danh gia tai vi tri
cua tram do mua dugc dya vao bang ngﬁu nhién
sau [4]:

- Hits (H) = quan tric vé tinh ¢ va quan tric
mat dat co;

- Misses (M) = quan trac vé tinh khong va
quan tric mat dit co;

- False alarms (F) = quan tric vé tinh c6 va
quan tric mat dat khong;

- Correct negatives (CN) = quan tric vé tinh
khong va quan tric mit dat khong.

Do chinh xdc: PC(Percentage Correct):

B H+CN
“H+M+F+CN

Danh gia ty sd giita ving du bao va ving

tham sat:
FBI =

(1

H+F
H+M

(2)

FBI < 1 Viing quan tric vé tinh nho hon ving
quan tric mat dat;

FBI > | Vung quan tric vé tinh 16n hon ving
quan tric mat dat;

FBI = 1 Vung quan tric vé tinh bang ving
quan trac mat dat (gia tri Iy tuong);

Panh gia théng ké cac bién lién tuc 1a s6 do
su tuong Uing gitra gia tri v¢ tinh va gia tri quan
tric. Phuong phap danh gia thong ké dya vao

(b)

momen bac nhat hay bac hai, trong do phé bién
su dung cac chi s6 v6i cac bién duge st dung.
Sai s6 trung binh (ME):

I &~ 3
ME =3 (0,-P) €)
Sai $6 tuyét déi trung binh (MAE):
1 N
MAE=§Zi:1|Oi—Pi| (4)

Sai s6 trung binh binh phiong phiong quadn
(RMSE):
&)

RMSE =

Trong do: O la gia tri lugng mua tir v€ tinh; P
1a gia tri lwong mua tir quan tric mat dat; N 1a
téng s6 trudng hop (theo pha hay toan bo).

3. Két qua

Luong mua ngay co su bién dong kha cao, vé
mat thong ké, chudi dit liéu dai nén tinh tuong
quan cua lugng mua theo ngay rat thip & cac cap
d6 twong quan trung binh binh cho dén yéu tham
chi c6 nhiéu vi tri khong co sy twong quan.Viéc
hé s6 twong quan thap, & mic d6 khong co sy
tuong quan chi cho thiy 2 chudi sb liéu nay
khong co sy twong quan tuyén tinh, khong co
nghia 14 2 chudi s6 lidu khong c6 lién quan nio.
Vi vay, viéc phan tich tinh twong quan dinh
lugng dugc bo qua. Nghién ctru danh gid tinh
chinh xac cua dir liéu lugng mua ngay dya vao
bang ngau nhién Ulrich Damrath.

3.1. P§ chinh xdc ciia lwong mwa quan tric
tir vé tinh

Do chinh xac lwgng mua ngay cua 3 loai dit
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lidu nay cao, phan bé trung binh cua PC 1an luot
cua cac loai dir liéu TMPA, IMERGva PER-
SIANN-CCS 14 76,44%; 71,51% va 73,70%. Vé
khong gian, & hau hét cac tram TMPA c6 do
chinh xac 16n nhat, ké tiép 1a PERSIANN-CCS
va cudi cing 1a IMERG.

Mtc chinh x4c 16n nhat ma cac loai dir lidu

dat duoc khoang 79% thudc vé dir liéu TMPA
(tai tram Cat Lai) va PERSIANN-CCS (dbi voi
tram My Tho). Trong khi d6, PC thdp nhét &
khoang 62,47% thudc vé dit liéu IMERG (dbi
voi tram Long Son). Phan bd do chinh xéac tai
cac vi tri tram do cua dir liéu TMPA la déng déu
nhat, ké dén 1a dir liéu PERSIANN-CCS.

Bang 1. Do chinh xdc cua dir liéu tai cac tram

Tram TMPA IMERG PERSIANN-CCS
An Phu 75,89% 69,32% 69,59%
Bién Hoa 74,52% 73,15% 73,15%
Binh Chanh 74,79% 75,07% 72,33%
Cat Lai 79,45% 66,03% 73,70%
Can Pudc 75,07% 73,15% 71,51%
Can Gio 78,08% 66,30% 74,79%
Cua Chi 75,07% 69,04% 72,60%
Puc Hoa 74,52% 71,51% 67,40%
Hoc Mo6n 77,26% 70,68% 73,97%
Lé Minh Xuan 74,52% 70,41% 73,42%
Long Son 70,41% 62,47% 72,88%
Long Thanh 77,53% 71,51% 72,88%
Mac Binh Chi 76,44% 72,60% 74,79%
My Tho 78,90% 76,71% 79,18%
Nha Be 77,26% 74,52% 75,34%
Pham Vian C6i 74,25% 65,75% 66,03%
S& Sao 76,44% 73,97% 75,34%
Tam Thon Hiép 75,34% 70,41% 75,62%
Téan An 78,90% 77,53% 78,90%
Tan Son Hoa 76,71% 73,15% 74,25%
Tan Thanh LA 77,26% 69,04% 73,70%
Thuan An 77,81% 66,03% 67,67%
Trang Bom 77,81% 75,07% 76,44%
Tri An 75,62% 74,79% 73,70%
Viing Tau 73,70% 73,42% 77,26%
XM Thu bic 76,99% 70,41% 74,25%
Trung binh 76,44% 71,51% 73,70%

Bdng 2. Cap mua phin hang theo hrong mira

Lwgng mwa ngay ()

TT Cép mua
1 Mua khong dang ké
2 Mua nho
3  Mua
4 Mua vira
5 Muato
6 Mua rt to

Giot<R <0,6
0,6 <R<6,0
6,0 <R <16,0
16,0 <R < 50,0
50,0 <R < 100,0
R > 100,0

Dé danh gia do chinh xac ciia lwong mua tir
v¢ tinh voi tram do, lugng mua dugc chia theo
cac cAp mura tir mua khong dang ké cho dén mua
rat to, cic cp mua duoc phan hang theo luong

TAP CHi KHi TUQNG THUY VAN

mua trong 24 gio dugc trinh bay trong bang 2.
PC cua dir liéu TMPA 1a cao nhat so voi hai

loai du liéu con lai, theo cac cép mua, lugng mua

& cap Mua nho ¢6 do chinh xac cao hon so voi
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céc cAp mua con lai, PC trung binh cip Mua nho
14 67,1%, ké tiép cap Mua (0,6 - 6 mm) c6 PC 1a
62,35%. PC 16n nhét cua cip Mua nho 1a 73,97%
cling gan dat dén PC cua toan bo chudi dit liéu 1a
76,17%. Nhu vy, d6i v6i dit licu TMPA, luong
mua & cp Mua nho va cap Mua chinh x4c nhat
so voi luong mua tram, trong khi dé, cac cap
mua cang lon cang it chinh xac.

PC ciia dit liéu IMERG la thap nhét so voi hai
loai dy li¢u con lai, twong tu nhu TMPA, lugng
mua & cap mua nhod ¢ d6 chinh xac cao hon so
v6i cac clp mua con lai, PC trung binh cip mua
nho 14 61,57%, ké tiép cap mua khong dang ké
(nho6 hon 0,6 mm) c6 PC 54,3%, cép mua (0,6 -

BAI BAO KHOA HQC

6 mm) 1a 53,67% dimg thir ba vé d6 chinh xac.
Nhu vay, ddi véi dix lieu TMPA, lugng mua &
cAp mua nho va cip mua khong dang ké chinh
xéc nhét so voi lugng mua tram.

PC cua dir liéu PERSIANN-CCS ¢6 d6 chinh
xéc sau dit lieu TMPA, lugng mua & cap mua
khong dang ké co do chinh xac cao hon so véi
cac cap mua con lai, PC trung binh cip mua
khong dang ké 1a 58,68, ké tiép cip mua nho
(nho hon 0,6 - 6 mm) c¢6 PC 56,51%. Nhu vay,
d6i véi dir lieu PERSIANN-CCS, luong mua &
cap mua khong dang ké 1a chinh xac nhat so vai
lwong mua tai tram.

10.00%

65,00%

6000% | __

55,00%

50,00%

mara nhd

kndng déng ké

PO CHINH XAC CAC CAP MUA
«TMPA = IMERG

= PERSIANN-CCS

mara vira mura to mua i to

Hinh 2. Do chinh xdc cua cac cap mwa tie mua khong dang ke den mua rat to

Céac loai dir liéu lvong mua v¢ tinh mo ta kha
chinh x4c tinh trang mua theo dién so v6i lugng
mua tai cac tram do voi do chinh xac khoang 71
- 76%. Trong d6 loai dit 1iéu TMPA c6 d¢ chinh
x4c cao nhat, ké dén 1 dit liéu PERSIANN-CCS
va cudi cung 1a dir liéu IMERG. Theo céc cap
mua, dit liéu TMPA ciing chinh xac nhat & toan
bo cac cép. O hai loai dir liéu con lai, PER-
SIANN-CCS chinh xac hon so v61 IMERG ¢ cac
cép d0 mua, didc biét & cac cép dd mua cang luc
cang lon.

3.2. Sai s6 lwong mwa

Luong mua tir cac phép do dac khac nhau sé
¢6 két qua khac nhau. Tuy muc dich sir dung ma
cac sai s6 nay co thé dugc bo qua hay cac sai sd
nay cé thé chép nhén dugc.Lugng mua duge do
tir cac tram do mua mit dt duoc xem 1a cach do
dac truyén thong dé tng dung vao céc linh khéac
nhu du béo thoi tiét, tinh toan thuy lyc thuy van,
tai nguyén nudc, moi truong. Lugng mua quan

tric tir vé tinh léy cac tram do mua dé hiéu chinh
phuong phap, két qua, vi vy chac chan s& c6 sai
s6 néu so sanh voi lugng mua tir mat dat. Ngay
d6i v6i phuong phép sir dung vé tinh quan trac
thoi tiét cling co sai s néu sir dung cac thiét b
khac nhau va cac thuat toan tinh toan lugng mua
khac nhau.

Xét vé tong thé lugng mua TMPA céc sai s6
6 xu thé duong theo dién ¢ cac tram, lugng mua
TMPA cao hon lugng mua tram chiém uu thé.
Sai sb tuyét dbi cua cac tram khoang 13,14 mm.
Trong khi d6 lugng mua IMERG céc sai s6 c6 xu
thé 4m theo dién & cac tram, luong mua IMERG
thap hon lugng mua tram chiém wu thé, sai s6
tuyét dbi cua cac tram khoang 10,86 mm. Ngugc
lai, véi dir liéu IMERG va giéng nhu TMPA
Iugng mua PERSIANN-CCS cac sai s6 ¢o xu
thé duong theo dién & céc tram, luong mua
IMERG thép hon lugng mua tram chiém wu thé,
sai s6 tuyét ddi cua cac tram khoang 12,94 mm.
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Bdng 3.Céc sai 56 ciia dir liéu TMPA, IMERG va PERSIANN-CCS

T Tram TMPA IMERG PERSIANN-CCS
: ME MAE RMSE ME MAE RMSE ME  MAE RMSE
1  AnPhu 095 10,54 16,61 -0,17 7,92 14,18 483 11,97 17,56
2 BiénHoa 0,34 14,00 21,88 -2,17 11,81 2085  -0,07 1341 2135
3 Binh Chanh 0,42 10,86 16,99 -1,40 11,01 19,79 3,10 11,87 1824
4  ChnDPudc -1,89 11,94 1799 0,06 12,53 21,42 2,82 12,88 19,76
5 CinGio 231 1526 23,13 0,10 823 1442 3,51 14,12 22,57
6 CatLai 3,37 13,67 20,65 -3,03 11,30 18,59 3,63 13,91 21,74
7 Cu Chi 2,01 12,08 1877 -120 9,15 16,37 3,14 12,60 19,43
8  Dic Hoa 1,96 14,97 2092 -0,11 14,10 23,76 3,87 13,14 20,40
9  Héc Mén 405 13,02 1899 -0,73 832 15,01 497 12,03 17,95
10 TanThanhLA 2,59 9,55 1580 3,00 9,05 16,15 565 10,72 16,25
11 LéMinhXuan -028 10,76 17,44 025 12,43 2281 528 13,49 21,09
12 Long Son 2,54 1743 2487 225 12,56 21,52 344 1555 2327
13 Long Thanh 031 13,47 2030 -3,51 10,98 19,15 1,60 13,53 22,98
14 MacDinhChi 228 11,93 19,58 -0,34 897 15,79 3,82 1244 21725
15 My Tho 126 1438 2448 -043 1145 2134 1,85 10,67 1830
16 NhaBe 3,83 12,48 2042  -1,89 13,72 23,90 1,61 13,72 22,36
17 PhamVanCoi -437 18.02 27,82 -507 13,51 25,13 086 13,76 22,55
18 S& Sao 5,05 1506 26,10 -583 12,54 2444  -053 14,86 2483
19 TamThonHiép 2,07 11.57 17,84 0,58 949 1517 3,14 11,68 18,82
20 Tan An 133 1092 1820 -0,14 942 16,68 2,00 11,39 18,02
21 TanSonHoa 029 12.61 22,67 -228 10,80 20,21 2,00 1341 2292
22 Thuan An 0,93 13.57 2197 -0,53 1020 17,63 438 1437 22,20
23 Trang Bom 21,92 1424 2485 516 11,71 2281 047 13,62 22,50
24 TriAn 369 13.15 21,94 -1.89 10,19 19,55 2,18 11,77 20,03
25  Viing Tau 411 13.13 19,12 068 1093 19,13  -0,63 11,89 19,14
26 XMThabte 0,68 13.15 1990 -3,30 995 18,76 2,12 13,70 2223
Trung binh 038 13,14 20,74 -142 10,86 19,41 2,62 12,94 20,68

Theo khong gian, twong tmg véi sy phan bd
cua cac tram do trén khu vuc nghién ctu, FBI
cua loai dir liéu déu 16n hon 1 cho thiy vung
phan bd luong mua tir dit liéu vé tinh 16n hon so
v6i ving phan bd mua theo cac tram. C6 thé thiy

ving mua quan tric tir vé tinh 16n hon ving mua
quan tric tir mat dat. Trong d6, ving mua tir dit
liéu PERSIANN-CCS la rong nhit, ké dén 1a
IMERG va cubi cung 1a TMPA ¢6 phan b6 phu
hop nhét so véi cac tram.

Bang 4. Sai so cua cac nguon dir liéu

Ngudn FBI ME MAE RMSE
TMPA 1,29 0,38 13,14 20,74
IMERG 1,87 -1,42 10,86 19,41
PERSIANN-CCS 1,88 2,62 12,94 20,68

Dbi véi sai sb tir cac nguén, sai sO duoc tinh
trung binh theo chudi thoi gian sau d6 1a trung
binh theo khong gian thi dir liéu IMERG 1a thap
nhét, ké tiép 1a PERSIANN-CCS va cudi cing
1a TMPA tuong tng tuan tu 1a 10,86 mm; 12,94
mm va 13,14 mm. Trong khi d6 16n cia sai s6
tuyét d6i 16n hon gia tri trung binh cua tat ca cac
tram khoang 3 14n thi muc do dao dong cua cac
sai s6 thé hién thong qua RMSE 16n hon gia tri

TAP CHi KHi TUQNG THUY VAN

trung binh 5 lan, nhu vay la cao, thtr ty chi sb
RMSE cua céc dit liéu twong tu nhu ddi véi chi
s0 MAE.

4. Két luin

Béo c4o d str dung cac phuong phap truy van
khong gian va danh gia theo bang ngau nhién cuia
Ulrich Damrath dé danh gia sy phu hop cua dit
li¢u lugng mua v¢ tinh TMPA, IMERG va PER-
STANN-CCS tai céac vi tri tuong ung vdi vi tri
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cta cac tram do mua mat dat. Dua trén két qua
tinh toan cac hé sd, bao céo da phan tich va danh
gia vi cac két qua cho thdy d6 chinh xéac cua 3
loai dir liéu nay cao, phan bé trung binh cua PC
lan luot cua cac loai dit liéu TMPA, IMERG va
PERSIANN-CCS 1la 76,44%; 71,51% va
73,70%. Vé khong gian, & hau hét cac tram
TMPA c6 do chinh x4c 16n nhét, ké tiép 1a PER-
SIANN-CCS va cudi cting 1a IMERG. D¢ chinh
xéc theo cac cAp mua chu yéu 1a cap mua nho co
d0 chinh xac cao ¢ loai dir liéu TMPA va
IMERG, riéng dir liéu PERSIANN-CCS d%

BAI BAO KHOA HQC

chinh xé4c cao & cdp mua khong dang ké. Sai sd
luong mwa TMPA, PERSIANN-CCS sai s6 ¢6
xu thé cao hon lrong mua mat dét co sai sb tuyét
dbi 1an luot 1a trong khoang 13,14 mm va 12,94
mm. Trong khi ¢6 IMERG ¢6 xu thé thap hon so
v6i tram, sai s6 tuyét d6i1a 10,86 mm. V& khong
gian vung mua tur dir liéu PERSIANN-CCS Ia
rong nhat, ké dén 1a IMERG va cubi cing la
TMPA c6 phan bd phi hop nhét so véi cac tram.
Khuyén nghi sit dung PERSIANN-CCS, do ¢6
su phan hang theo cac ti€u chi danh gia & muc
can bé'mg so voi hai loai dir liéu con lai.
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ASSESSMENT STUDY OF SATELLITE PRECIPITATION DATA FROM GPM AND
PERSIANN TO SERVE RAINFALL WARNING IN HO CHI MINH CITY
Bui Chi Nam
Sub-Institute of Hydrometeorology and Climate Change

Abstract: The report presents the use of rain monitoring data from the Global Precipitation Meas-
urement and Precipitation Estimation from Remotely Sensed Information using Artificial Neural
Networks - Cloud Classification System to compare the observations rainfall data from ground sta-
tions to determine the accuracy of satellite data to serve heavy rain warning and inundation in Ho
Chi Minh city. Methodology used for the assessment was spatial query, statistical evaluation by cat-
egory and variable statistics. The results show that,for daily rainfall, the percentage correctis about
72% - 76%, the mean absolute error is about 11 - 13 mm.
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