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XAC PINH PO AM PAT TU DU LIEU VE TINH PERSIANN
TRAN XUAN TRUONG, Truong Pai hoc M6 - Pia chat

Tém tat: PG am dat la mét trong nhitng tham sé hét sirc trong trong cdc mé hinh nghién
cieu vé lii lut, thity van, khi hdu, dw bdo khi twong ndng nghiép. Bai bao trinh bay két qua
nghién ciru danh gid phirong phdp [12] xdc dinh @6 am dat ¢ khu vuee Tdy Phi dwa trén hai
md hinh API (Antecedent Precipitation Index) va md hinh C-MEB (C-band Microwave
Emission of the Biosphere) fir dit liéu mua vé tinh PERSIANN. Két qud tinh todn dwoc so
sanh véi do am dat do thuc té tai ba tram ¢ Wankama, Agoufou va Nalohou nhdam chimng

minh tinh wu viét cua phuong phap.
1. Mé dau

Do 4m dat 1a mot tham sd chi thi trong
nghién clru trao d6i nudc, ning lugng bé mit
dat va khi quyén [1], [2]. NG tac dong dén su
thoat, boc hoi nudc bé mit va kha ning luu trir
nhiét, dan nhiét, truyén nhiét, phan chia ning
lugng giira dong nhiét an va thyc té. Do am bé
mat dat ciing co vai tro quan trong trong viéc
viéc xay dung lai truong mua, sy bay hoi, su
thim va cd thé cai thién dong chay bé mit va du
béo nguy co lii lut. Thyc té, do am dét 13 luong
nude duge luu trir trong dat trén bé mat (khoang
5 cm) hoic ¢ 16p dat sau hon. N6 c6 thé kiém
soat viéc phan phdi hiéu qua nhat ngudn nudc
mua chay trén bé mat va tham xudng céc 16p
dat sau hon. Do 4m dat cho phép du bao 1ii lut
dua trén sy bdo hoa cua dat khi nd khéng thé
hip thu thém luong nudc mua, nudc chay trén
bé mat va tat ca lugng nudc mua con lai dugc
chuyén thanh li lut.

Th‘?iy dugc vai tro quan trong cua do am,
ngay 15/9/2009 ESA da phong thanh cong vé
tinh SMOS (Soil Moisture and Ocean Salinity)
chuyén nghién ctru vé d6 am dit trén pham vi
toan cAu nham nghién ctru quéa trinh bién doi
khi hau hién nay. Viéc sir dung cac dix liéu vé
tinh dé xac dinh do am dat gép phan nang cao
d6 chinh xéc trong dy bao thoi tiét (Kerr va
Cabot 2009). Mot s6 nghién ctru méi day da
phén tich vai trd quan trong cua su tac dong qua
lai gitta do am cua dat va luong mua
(Escorihuela 2006; Koster et al. 2004). (Phan
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Vian Tan va Dinh B4 Duy, 2009) da nghién ctru
da khao sat va phan tich anh hudng cua truong
d6 am dat ban dau dén thoi gian khoi dong mo
hinh khi hau khu vue.

Céc dir liéu vé tinh duoc sir dung dé xac
d6 am dat nhu dir liéu trong ving song radar
SMMR (Scanning Multichannel Microwave
Radiometer) cua Nimbus -7 bit ddu tr nim
1978 va mot sb dit liéu khac nhu: SSM/I tir nim
1987, AMSR-E tir nam 2002 va SMOS tir ndm
2009. Néu sir dung dir liéu & ving 'song dai (1-
30 cm) cho phép xéc dinh tryc tiép d6 4m bé
mit dat, tuy nhién d6 phan giai khong gian, thoi
gian khong cao. Chi c6 cong ngh¢ radar (SAR)
¢ thé dat duoc do phan giai khong gian trén
mat dat vai chuc mét, nhung tan s lap thoi gian
s& giam dang ké. Tiép sau c6 céac dir liéu véi do
phan giai khong gian kha cao nhung d¢ phan
giai thoi gian thiap (nhu ENVISAT-ASAR,
ERS-SAR), d6 phan giai thoi gian cao nhung
d6 phan giai khong gian thap (vi du nhu
AMSR-E-MetOp ASCAT). Cac nghién ctru tiéu
biéu s dung dir lidu vé tinh trong vling song
radar dé xac dinh d6 am dét [5], [7], [10]).

Cac nghién ciru sir dung anh vién tham
kénh hdng ngoai nhiét dé xac dinh d6 am dét
(nguyén tic 1a dya vao quan tinh nhiét cia dat,
quan tinh nhiét lai phu thude phan 16n vao tinh
trang nudc trong dat) [3], [13], [8], [15], [16],
[17]. Uu diém cua vién tham trong nhiét hong
ngoai la ¢6 d6 phan giai khong gian cao va do
phan giai thoi gian rat cao. Tuy nhién, c6 mot
s6 nhugc diém khi sir dung cac bude trong hong



ngoai nhiét nhu khong thé quan sat mat dat
trong diéu kién troi nhidu may.

Trong nghién clru nay, ching t61 danh gia
phuong phap xac dinh d6 am dat duoc phat
trién boi Pellarin et al. 2009 tir cac dir liéu: dit
lieu mua PERSIANN (Precipitation Estimation
from Remotely Sensed Information using
Artificial Neural Networks) véi d¢ phan giai
(25x25 km?, 3 gio); Nhiét d sang AMSR-E do
phén giai (1 ngay, 25x25 km?); cac tham so dac
trung bé mat dat, thuc vat, khi quyén; 6 am dat
0 d0 sau 5 cm tai ba nhém tram do & Wankama,
Nalohou va Agoufou dugc xac dinh truc tiép tur
cac may do d6 am CS616 (Campbell Scientific
Inc., Logan, Utah, USA) vdi do phan giai thoi
gian (30 phat).

2. Phuwong phap nghién ctru

Str dung két hop hai mé hinh API va C-
MEB dé xac dinh do 4m cua dat tir dix liéu mua
vé tinh PERSIANN va cic tham sé dic trung
cho tich chét ctia bé mat dat (do am cua dit ¢ bé
mit, nhiét 6, d6 nham bé mat), cta thuc vt
(lwong nude, do day quang hoc), cia khi quyén
(nhiét do, do day quang hoc).. T mé hinh C-
MEB ta m6 phong dugc nhiét do sang (TBwmp)
va dong thoi diéu chinh lugng mua PERSIANN
gitta hai tri do TBamsr-e boi cac hé s6 nhan va
lya chon gi4 tri mua mdéi khi su khéac biét gilra
TBwmp va TBawmsr-e la nho nhat. Cac gia tri mua
nay tiép tuc duoc st dung dé xac dinh do am
dat ¢ khu vuc Tay Phi dwa vao mé hinh API.
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2.1. M hinh API

Trong nghién cru nay, ching t6i st dung
md hinh APl dugc phat trién boi [21] dé xac
dinh d6 4m dat ¢ bé mat tir dir liéu mua va mot
tham s thoi gian.
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Voi j 1a hé ’sc‘) thoi gian, Pj 1a lugng mua [mm], 6
la tham sO thoi gian. Pé xac dinh d§ am dé:[
theo don vi [v/v], Crow and Ryu (2009) da d¢

xuat céng thue:
APl X(T/ API )+ﬂ , (2)

0, = API

voi 4 1a gia tri trung binh va ¢’ 1a @6 léch
chuin ctia do 4m dat duoc xac dinh tir chudi céac
trj do do am dat duoc do truc tiép ngoai thuc
dia. Dé thanh 1ap ban db d6 4m dét 2D trén toan
bd khu vuc Ty Phi, ta can xac dinh sy phan b
khong gian cua cac gia tri 1’ va o”. Bé lam duoc
diéu nay, chudi cac tri do do am dat tai sau
nhém tram do phan bd trén toan khu vuc tai
(Bamba, Zaket, Ekia, Agoufou, Wankama va
Nalohou) dugc sir dung dé phan tich hdi quy va
da xac dmh dugc moi quan hé tuyen tinh gitra
WP va i ciing nhu gitta o' va ¢” (xem hinh
1). Hai mbi quan hé nay dugc xé4c dinh bdi hai
phuong trinh sau:
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Hinh 1. Hinh (bén trai) méi quan hé giia gia tri trung binh AP (ttr nam 2005 dén 2009) va gid tri
dé am ddt trung binh dwoc do triee tiép tai sau tram do. Hinh (bén phai) twong ty nhuw hinh bén trai)
nhung lién quan t6i @ léch chudn
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2.2. M6 hinh C-MEB

M6 hinh C-MEB duoc phat trién dau tién
boi [18] va tiép theo [9], [11]. M6 hinh nay cho
phép mo phong nhiét do sang tur cac dit li¢u dau
vao la cac tham_ s6 dic trung cho tich chat cua
bé mat dat (do Am cua dat & bé mat (1-5 cm),
nhiét d, d6 nham, két cdu cua dit), cua thuc
vat (lugng nudc, do day quang hoc), cia khi
quyén (nhiét do, do day quang hoc).

Trong md hinh C-MEB, nhiét d§ phat xa
phan cuc (TBp) dugc biéu dién duéi dang ham
s0 cua do phat xa mat dat (ep) va nhiét do thuc
té ctia dat (Terr), TBp= ep+ Terr. PO phat xa mit
dat ep=1- rp, v6i 1p 1a 46 phan xa phan cuc, nd
phu thudc chu yéu vao do 4m dit va mat do cua
dat ciing nhu cac dic tinh két ciu va cau tric
ctia dit. rp dugc mo hinh héa bang mot phuong
trinh ban thuc nghiém cua Wang et al., lién
quan dén ba tham s6 d6 nham cta mit dat (hsoil,
Qsoil and Nsoil):

(9) [(1 qsm,) 1,((9)+qw,i (9)}Cxp(—hm[ COSNS()il(g))’ 5)

trong do, 0 la goc téi va r'p 1a do phan xa cua
dat voi mot bé mat phang, né phu thudc vao
hang s dién moi cua dat va goc toi. Wigneron
et al. [23] da dé xu4t mot phuong trinh xac dinh
nhiét do thuc té cua:

bwg
W
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VGi wg 1a @6 am dat & bé mat, wo va bwo 1a cac
tham sd ban thyc nghiém phu thudc vao dic
tinh ctia dat, Tsurf VA Taeep | nhiét do ctia dit ¢
do sau 1 cm va 50 cm tuong Gng.

Viéc tinh toan d¢ day quang hoc cua thyc
vat dugc dua ra boi Kirdyashev et al. [22]:

Ty =2k € o 1 7

pwater COS 0

Ham lugng nudce cua thuc vat (VWc) dugc
xéac dinh 1a 4 kg/m? dbi voi rimg va 0,5xLAl
(Leaf Area Index) dbi voi thuc vat thap. Tham
sO vé céu triic cia thyuc vat 1A 0,66 vdi rung va
0,33 véi thuc vat thap. Tham sé k (tir 1 GHz va
7,5 GHz), £”w la hiang s6 dién moi cia CAc
nudc cod trong thuc vat, pwater 12 mat dé cua
nudc.

Cac dit liéu dau vao can thiét cia md hinh
C-MEB dugc khai thac tir nhiéu ngudn khac

72

nhau. o 4m dit duoc cung cip béi md hinh
API. Nhiét do cta bé mat dat duoc cung cép béi
LSA-SAF (Land Surface Analysis Satellite
Applications Facility) tai Vién Khi tuong cua
B6 Pao Nha (http://landsaf.meteo.pt/). Trong
diéu kién nhiéu may, nhiét do ctia bé mat dugc
lay tir md hinh ISBA [6] trong khuén khé du an
ALMIP. Nhiét d6 dit ¢ do sau (-50 cm) ciing
xuat phat tir md hinh ISBA. |

Nhiét d6 va d6 day quang hoc ctia khi quyén
duoc cung cap tir du an ALMIP va [9]. Cudi
cing, d¢ mo phong duogc nhiét dd phat xa ta phai
xé4c dinh duge 3 tham sd dd nham cua dat. Viéc
xac dinh cac tham s6 nay dugc thyc hién bang
cach mé phong nhiét do phat xa nam 2006 voi
viéc xem xét tat ca cac gia tri ¢ thé cua hsoi [0;
0,1; 0,2;...] va gsoil [0; 0,05; 0,10;...]. DAu tién ta
tinh toan cho ting pixel mot, hsoil, 0soil durgc chon
tuong tmg véi RMS nho nhét (sy khac biét nho
nhét giita nhiét d6 phat xa mo phong va quan sat
AMSR-E). Sau d6 ta tinh toan cho tit ca cac
pixel dé nhan dugc ban d6 cia hsoil, Gsoil -

3. Két qua nghién ctru tai 3 tram do do &
Wankama, Nalohou va Agoufou
3.1. Vi mé hinh API

Dé x4c dinh d6 am dat tai ba tram o
Wankama, Nalohou va Agoufou ta phai xac
dinh tham s & cua moé hinh APL Do am dit
nhén duge tr md hinh API véi céc tham sb &
khéac nhau dugc so sanh véi cac dir liéu do 4m
do truc tiép tai ba tram do va gid tri 4 ngay (8 =
5760 phat) 1a phu hop nhat véi ca ba tram do.
Do am dat nhan duoc tr md hinh API khi sur
dung dir liéu mua dugc xac dinh tir tram do mat
dat duge so sanh véi cac tri do do am duogce do
tryc tiép & do sau (5 cm) tai ba tram do va két
qua do chinh xac nhan duoc véi R? 1a 0.80, 0.55
va 0.75 twong tng tai Wankama, Agoufou va
Nalohou (bang 1).

Xac dinh d6 am dét tir dit liéu mua vé tinh
PERSIANN, ching t6i dd chon ba diém anh
(pixel) phu trum tuong Umg 1én ba tram do tai
Wankama, Agoufou va Nalohou. Két qua xac
dinh d6 am dét tir mo hinh API v6i R? 13 0.56
tai pixel Wankama, Agoufou va la 0.33 &
Nalohou. Céc két qua R? thap 1a do tri do mua
xé4c dinh tir vé tinh thap hon so vdi do tryuc tiép
tai cac tram do dudi dat.
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Hinh 2. Do am do truc tié’p’ngoai thwe dia (mdu ghi), do am dat xdc dinh tie mé hinh API (dwong
mau xanh) tir nam 2006 den nam 2009 tai tram do Wankama ¢ Niger va Nalohou ¢ Benin va tir
nam 2005 den nam 2008 tai tram do Agoufou ¢ Mali tir dit lieu mwa vé tinh PERSAINN

3.2. Vi mé hinh API va C-MEB

Céc két qua dugc thé hién trong hinh 3 ciing
nhu céc két qua vé danh gia dg chinh xac duoc
trinh bay trong bang 1. Chiing toi thdy rang, khi
sir dung két hop hai mé hinh API va C-MEB di
lam ting dang ké mdi twong quan giita d6 Am
quan st va d0 am mo phong tai tram do
Wankama, R? ting tir 0.56 dén 0.64. Ngoai ra,
khi chi sir dung mo hinh API thi sy bién thién
do 4m dat kha 16n tir 2 %vol. dén 40 %vol.. Sau
khi sir dung két hop hai mo hinh API va

C-MEB d6 4m xéc dinh dwoc phu hop hon véi
c4c tri do truc tiép ¢ mat dat ( tir 2 %vol. dén
25 %vol.).

(3 tram do Agoufou, d¢ chinh xac xac dinh
d6 am dat khong tang. Céc bién doi trong do 4 am
dat ¢ dau va cubi mua mua cling gan hon voi
céc gia tri do tryc tiép.

O tram do Nalohou lién quan dén sy anh
hudng cia AMSR-E (bing C) boi thuc vét nhat
1a cudi mua mua (hinh 3), tuy nhién do chinh
xac xac dinh d6 am dat co sy ting nhe R? ting
tur 0.33 1én 0.47.

73



NIGER, 2006—-2009 with AMSR—E Assimilation, R?> = 0.64, RMS = 2.6%, Bigs = —-1.0%

=40 ]
g I~ Observation (5 c¢m) HIn—situ :
X o - Simulation (5 cm) ‘PERSIANN N
© = : -
= = -
= = —
2 L ]
3 — —
& 20F ]
s F ]
o) ~ -
o 10 ]
0

L C a1
3 oF ]

2006 2007 2008 2009 2010

MALI, 2005-2008 with AMSR—-E Assimilation, R* = 0.50, RMS = 2.0%, Bias = —0.3%

E Observation (5 ¢m) ;\mfsi‘[u
- Simulation (5 cm) 'PERSIANN

20

o

Surface soil moisture (% vol.)

0 '
2005 2006 2007 2008 2009

BENIN, 2006—-2009 with AMSR—E Assimilation, R* = 0.47, RMS = 5.7%, Bias = 1.9%

400

g - Observation (5 cm) ‘In—situ 5
X B r Simulation (5 ¢m) ‘PERSIANN 7
g C : N
3 L il
K ]
o - 7
g 20: ]
3 C ]
9 C ]
o 101 ]
Q

g 4 ]
a 0F

2006 2007 2008 2009 2010

Hinh 3. Bg dm do triec tiép ngoai thiee dia (mau ghi), d¢ am dat dwoc xdc dinh tie mé hinh API két
hop voi ky thudt Assimilation (dwong mau den) nam 2006 tai ba tram do(Wankama, Agoufou va
Nalohou) tir dir liéu muwa vé tinh PERSIANN

Bang 1. Két que:l dénh gia do chinh xéc xac dinh do am dat ¢ 3 tram dp. Céc gia tri R?, RMS, Bias
khi xac dinh d6 am dat v6i mo hinh API tir dir liéu mua do dudi mat dat (cot a), tur PERSIANN (cot
b), tr PERSIANN két hop véi k¥ thudt Assimilation (cot ¢)

Dt liéu mua D liéu mua

Tram do Dit liéu mua miat dit PERSIANN véi  PERSIANN véi mo

mo hinh API hinh APl va C-MEB
Wankama R2 0.80 0.56 0.64
(2006-2009) RMS (%vol.) 2.38 5.43 2.62
Bias (%vol.) -0.50 -2.49 -0.99
R2 0.55 0.56 0.50
(zfggg_uzfggg) RMS (%vol.) 2.08 4.22 1.99
Bias (%vol.) -0.05 -1.86 -0.30
Nalohou R2 0.75 0.33 0.47
(2006-2009) RMS (%vol.) 3.97 6.45 5.74
Bias (%vol.) 1.12 0.63 1.92
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4. Két qua nghién ctru ¢ khu vue Tay Phi
Hinh 4 gi6i thiéu cac két qua nghién ctru ap
dung cho toan b khu vuc Tay Phi. Hinh 4 (bén
trai) la d6 4m dat duoc xac dinh tir mo hinh API
va dir liéu mua PERSIANN vao luc 6:00 ngay
09/6/2009; hinh 4 (bén phai) 12 6 4m dét duoc

xac dinh tr mdé hinh API véi dir liéu
PERSIANN va mé hinh C-MEB véao luc 6:00
ngay 09/6/2009. Qua hinh 4 (bén trai) va (bén
phai) ching ta quan sat thdy c6 mot sy khac
nhau dang ké vé hinh dang cta ving am.

Hinh 4. B dam dat dwoc xdc dinh tir mé hinh API véi dir liéu PERSIANN (bén tréi) va dg am dat
duwoc xdc dinh tiw mé hinh API voi dir liéu PERSIANN va mé hinh C-MEB (bén phai) (6:00 ngay
09/6/2009)

Hinh 5. D6 dm ddt dwoc xdc dinh tie mé hinh APIvéi dit liéu PERSIANN (bén trdi) va dé ém ddt
duwoc xdc dinh tw mé hinh API voi dir lieu PERSIANN va mé hinh C-MEB (bén phdai) (12h00 ngay
28/8/2009)

Hinh 5 (bén trai) 1a d6 am dat duoc xac dinh
tir mé hinh API va dir liéu mua PERSIANN
vao luc 12:00 ngay 28/8/2009; hinh 5 (bén phai)
1a 6 4m dat duoc xac dinh tir mé hinh API va
mo hinh C-MEB vao luc 12:00 ngay 28/8/2009.

Do am dat & khu vuc Tay phi dugc xac dinh
tr m6 hinh API va md hinh C-MEB dugc gidi
thiéu trong hinh 4, 5 ¢6 gia tri bién thién phu
hop hon véi céc tri do tryc tiép & mat dat tir 2
%vol. dén 28 %vol.

5. Két luan

Nghién ctru da st dung két hop hai mo
hinh API va m6 hinh C-MEB dé thanh lap ban
dd do am dat ¢ khu vuc Tay Phi voi d6 phan
gidi thoi gian cao (3 gio) tor dir liéu mua vé¢

tinh PERSIANN va mot dir liéu vé tinh trong
vung radar AMSR-E. Céc két qua nhan dugc
chiing minh rang c6 thé ap dung phuong phap
duoc phat trién [12] dé xac dinh do am dat &
khu vuc Tay phi tir dir liéu anh vé tinh véi do
chinh xac RMS nhé hon 3 %vol.& khu vuc it
thuc vat, con khu vuc nhiéu thue vat do chinh
xac RMS khoang 6 %vol..
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SUMMARY
Estimation of surface soil moisture from a satellite-based rainfall product PERSIANN
Tran Xuan Truong, Hanoi University of Mining and Geology

Surrface soil moisture is one of the most important parameters of study models for floods,
hydrology, climate, agro-meteorological forecasts. This paper, we evaluate a method [12] for
determining surface soil moisture over West Africa based on APl model (Antecedent Precipitation
Index) and C-MEB model (C-band Microwave Emission of the Biosphere) from a satellite-based
rainfall product PERSIANN. A systematic analysis of errors was carried out at the three sites
(Wankama, Agoufou, Nalohou) using in-situ soil moisture.

XAY DUNG UNG DUNG WEB-BASED GIS... (tiép theo trang 96)

SUMMARY
Web - Based application for land information system
Pham Xuan Truong, Department of Information Technology, MONRE
Nguyen Quang Minh, Hanoi University of Mining and Geology

The GIS system in Vietnam is mainly operated in computer-based application and the data
sharing is only via LAN which is not efficient and the usefulness of the system is reduced as the
time passing. In some part in Vietnam, there are a number of large scale GIS which enable the
sharing, data query and spatial analysis over the Internet. However, these systems can only support
data query and analaysis using personal computer software. The other may support using of geo-
spatial data via web browsers but with limited application. This paper is for sharing the information
on Internet GIS, comparing the computer-based and web-based application and propose a web-
based application for land information systems.
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