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Spatial distribution of SWI on the Loess Plateau in spring (a), summer (b) and autumn (c)
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Fig. 2 Soil moisture profile map of the Loess Plateau in 2000
F£1 W MARLTERBINTEASEXEEIHTER
Table 1  Statistics of correlations between W, and measured field soil moisture contents relative to soil layer
B0y KGN, + )2 Soil layers (em)
Province Weather station 0~10 10 ~20 40 ~50 60 ~70 90 ~ 100
HoW 7 U .
0.77"" 0.76 " 0.62"" 0.70 " 0.61""
Gansu Xifengzhen
B vy R ,
0.71"" 0.70 " 0.64"" 0.53"" 0.42""
Shaanxi Fengxiang
BV K HF
0.69"" 0.68 " 0.58"" 0.39"" 0.36""
Shaanxi Yongshou
Ftr W& . . . .
0.68"" 0.54"" 0.38"" 0.42"" 0.24
Gansu Huanxian
O Kok o - . o o
0.67"" 0.74"" 0.67" 0.62" 0.43""
Gansu Tianshui
BV S 2
0.57"" 0.50"" 0.427" 0.29 0.24
Shaanxi Yan’ an
1Ly 2 ,
0.56"" 0.54"" 0.45"" — —
Shanxi Anze
THE [ 5t
0.48"" 0.33 0.01 -0.18 -0.15
Ningxia Guyuan
e LA
0.08 -0.04 -0.34" -0.21 -0.06
Inner Mongolia Wushenzhao
ey K[
-0.22 -0.04 -0.002 — —
Shanxi Datong

TR AR R AR e T E] 0. 01 A1 0. 05 I KO - AR R B B2 Note: ™" Signifies differences reaching 0. 01 significance level ,

*0. 05 significance level; — represents N/A (not available)
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R R A R — B, Hok, RO K A
G B a3, R W, AEA 0 ~100 em +
JZ K A3 AR AN 32 S S R T AR N AR L
AR —m— L R ZRE T, Z Wi Y %
PR 2250t 187K 43 1) 52 ), e 08 21 H A< R 3R 5
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+EES BRI, W4 R A S KT
LN RO N W w12 N Rl (N N e R
T L5 PG W 2B, {H 2 - i R A 2 R v AR 22 1 AR
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Fig. 3 Monthly variation trend of precipitation and soil moisture in the 0 ~100 cm soil layer at typical weather stations

PLE SR WAL 5K o o B B oe N, A8 F 31
b DX i ) P 26 2 B — - B K S i 4t 2R
AT S P M 3 1 D 5 i M) SR U R R AR R
JEHARRFIR I 2508, S i 5 00 2 2%, B i
RZ78, W B4 R 26 BB &2 2%+ K 73 i
R 2, W, AR Y e HE K O3 5 M 3R S Bk B 22
S, bl S A 2B, AR ERS DA
DRSS T 35 BOUIS 1) 15 2 R0 D B0 R s 9 5 3k A
PR b 3R A A 5t DX, TS T Y 22 0 A U
REfE— E B HE 1 A 0% sl /A8 # e J2= A o 0 4R B
Je ) ST 2 R e, 29 2R A 5 o A 3l S ke
TH i 3 R B — i e A S T M XY A K 3 AR
X T H A T IR AR B A AN ] - ) 2 B Y
K I3, A A DR R B R fR e S T R B T
FAERT, PR 7 S () b DX 32 K0 s, 0 5 8 4
AN B 8T Pt M) ) R R L BB, R X R ]

PeSt o AR AE AT B RS BERE 10 4 R R R
A ST NG A B v e DAY W, BB DT AT LA
SE i DR 25 B LR Y 3K o0 I 1)

3

3 g7

g
AR SN DR S5 S A A BT T R B R ik
T2 A% S K A B A SWAE B 4 5y I b DX Y
FHTE GG, %5 0 8L A [m) R A T #0240 e . B Y
BEEGBANTT (1) 1992—2000 4 32 Jgk Sz 8 1) SWI £k
%&ﬂ%ﬁ%?ﬁi@EMEi%mﬁEﬂ%@\
BEBARM TR, 25 m o m 20l AR
%ﬁﬁ%Lmﬁﬂmﬁwi%(D“@ﬁ@Mi
ARG KE W, A HLMAERZE 0 ~10 cm
- K 4y AR R AR G, ELAR G AR B R 2 TR AT
TR , 28 WA Ok B0 2 3 3R 2 K 43 52 bR

http : //pedologica. issas. ac. cn



6 i £ H5F ERS TLE S B A6 B v T 2R b K o3 oh i 1 R RIS 1395
x2 SREANMETRRALGMBERZEREINE W,,,50~10 cm KA LM LFEAKSHNEXERITER
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area and patch density at the weather stations
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APPLICATION OF INVERSION OF EUROPEAN REMOTE SENSING SATELLITES DATA
TO INVESTIGATION OF NEAR-SURFACE SOIL MOISTURE IN LOESS PLATEAU

Jiao Qiao'  Wang Fei">°"  Li Rui"*’" Zhang Wenshuai’

(1 College of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)
(2 State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau, Institute of Soil and Water Conservation
Chinese Academy of Sciences and Minisiry of Water Resources, Yangling, Shaanxi 712100, China)

(3 Institute of Soil and Water Conservation, Northwest A&F University, Yangling, Shaanxt 712100, China)

Abstract A comparative analysis was done of the SWI ( Soil Water Index) acquired by the ERS ( European Remote
Sensing Satellites) using scatterometers in 1992—2000 vs the data of farmland soil moisture in the Loess Plateau obtained
through field investigations and in addition, effects of rainfall, vegetation, land use and irrigation on inversion of the data
were analyzed. Results show that inversion of the remote sensed SWI reflects quite well the spatio-temporal variation of soil
water in the Loess Plateau, displaying a general trend similar to that of soil moisture in actual distribution in the region,
that is, spatially it is relatively high in the south and the east and low in the north and the west, and temporally high in
summer and fall and low in spring. Besides, W, soil volumetric water content converted from SWI, are found to be in an
extremely significant positive relationship with the measured soil moisture contents in the 0 ~ 10 cm soil layer of farmland,
which implies that the soil moisture data acquired through inversion of ERS data are very approximate to the actual condi-
tions of near surface soil moisture, and hence the technique can be used to estimate surface soil moisture in the study

area. Moreover, high correlation coefficients are found between W_. and with measured values of soil moisture in the sur-

face soil layer in intensive agricultural plain areas, whereas they are not so high in areas interlaced with farming, forestry
and animal husbandry. It is also found in the study that the measured values of soil moisture tend to be higher than those
from inversion of the ERS data in relatively dry seasons, mainly due to irrigation that increases soil moisture content in the
field. This finding indicates that when using ERS data for estimation of soil moisture contents, it is also essential to take
into account the factor of human activities in addition to natural environmental factors, such as landform, soil, vegetation,

climate, etc.

Key words ERS; Wind Scatterometer; Soil Water Index; Loess Plateau
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