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Tab. 1 Classification system of soil salinization (according to the working outline about the reuse of

salted soil at county level in Xinjiang)
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Fig. 2 Classification result of soil salinization of the Weigan-Kuga watershed
BUARIRFSE IR, AR bRy [ 82°10'407~83°37'26"E . 41°30'~41°50'55"N.,

WIHI MSAV | IX AL S B TSR AR M TR R B R XETFTMI S, AT
H~2151 6 A BB 25 5 - & IAER R HIE(E D, 2B AR IR S A0SR — o F IR
WO EERAE, DU (Wetness) AT 267 %

WI=0.1446TM1 +0.1761TM2 + 0.3322TM3 + 0.3396TM4 — 0.6210TM5 — 0.4186TM7 (1)

AT A SRR R 9t 45 £ (Soil Adjusted Vegetation Index, SAVI)H#E L0, Qi
SRR T L SR AR B(MSAVI), R

MSAVI = [(2TM4 +1)- J2TM4+1) - 8(TM4 - TM3)} /2 (2)

K TMASH TM AR5 4 U5 B TM3 2 TM SR 3k Bt .
34 EEISHIF AL IE
Gt R A S BU(MSAVI) A 318 B (W e RAE A /M, R FGe i HE 7

Bds IE AL AL B
= % x 100% (3)
_ MSAVI-MSAVI,,,

MSAVI _ —MSAVI .
K s Wl WIHR/ME ;5 Wlao— W RAE ; W—WI 90 —FKAE ; MSAVIwi—MSAVI /)N

{H; MSAVI.»—MSAVI iz KAH; M—MSAVIH—1K1E

14

M

x 100% (4)

4 MSAVI-WIHFIEZS 1]

41 EFMSAVI-WIHHE=T BRI EL iR 2o 1

FET I, AR D, 8K o R O AR R A R A BR T PR, AR 2 X6 1 3
M EERCAHUS . X 0~10 cm 2 1IN, W2 LS /KEX AL mk A &2+
IR, DIMSAVI N AL bR, R FAG I TR ARk LW ApR, RAE



24 TN 55 LT MSAVI-WIRHE 2 [ (457 55 T T — 2 23] i e ] L3 4835 b i 5 227

AR Bt R A 5 R T IR A . PEE SRR AL RERE (3G N, M AR Bl o5 P R e
1%, M FECESK Pk A AR, MR & T o JOR w7 o i B Eh R f
JH . MWERIEZS R, AT AR ERHE S S RZ K2 A E W BN B LR MKy
HELR T EHE, VEPIR AT, MR B AR A Y IR T M SRS HARH ), -4
KAAFER, RS RAL, KIHAE AEEIRE; PEFRE ST, REAE, KO
PPV, EREEREE RO, R, TS D, A KRS
Wb /N, IR KR, AR, BURRAMRTAL, SO AG RETHE.
MSAV I-WIEFE 2 [8] 7T DL i et 155 4 5 3h AR Rt % 338K o0 2 18] A W PR AE A el 72

WE3FIR, 76 MSAVI-WIRHIEZS [BIH, S [a) A8 R £R 1 Ak 1 398 A 30 20 31 4 R S,
BB ANTRIFS 4y, Bl M 7 T B 38, YR AN N, SR AL R S e B . 7R3
—d A, WX R A [A] S0 A 7E 22 W B BT SR DN A1 BB L BRI A A A O R B i
B, PR . FEAEERETH . DL IR SAETE MSAVI-WIRRE 23 (] v 52 80 %) 40 A7 A
A S HPANE A LR 2 2 —FU .
4.2 HHETSE)ER R MR R i B

K4 MSAVI AT WI L& &, 2r4k R tashak, R — 3% 2 A7 B8 AR 4 v o6
#. Verstraete W5 RM, ol A EE TRELRTULEHL E—F M ELARE
] 343 MSAVI-WIEFEZS (8], B AR RIFREE $hmifb H3E X 0 FF . BRI Bk AL 1)
A2k T X AN AR AR AL - S A R A8 B (BT 5) . vT LA MSAVI T WI )3 1 6 2ok
iR Fb AT TELR T M AE MSAVI-WI ZERFAE 23 [R5 B T LU MSAVIFTWI — o2k
LW Rk, B I=UaxMSAVI - WI, Hi o i MSAVI A WI LG BERIfE , AU

0.00 0.50 1.00 |8

e ! 0.00 0.50 1 .[_']fj
MSAVI R ¢ . . MSAVI

>4

7

0.00 0.50 1.00 N ’ @- 0.00 0.50 1.00
b MSAVI MSAVI

c FREEERBi{L

4 MAFER L
El3 MSAVI-WIEHIEZs 8] AN [R] 58 53 £k 1 48 43 A St e

Fig. 3 Different contents of soil salinization in image and MSAVI-WI space
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Tab. 2 Salinization detection indexes (WMI), SI and measured salt contents (MWIs)

B ZHE(°) HifE(°) M/ (g - kg?) MWI sl
1 83.40028 41.68778 1315 0.938707 0.238226
2 83.42889 41.66028 49.7 0.93024 0.278668
3 83.45639 41.64639 96.78 0.866995 0.330074
4 83.40111 41.61528 55.9 0.889987 0.243386
5 83.27444 41.68472 38 0.931653 0.217102
6 83.27889 41.65417 62 0.887298 0.220319
7 83.28694 41.62417 83.2 0.939983 0.247172
8 83.22361 41.67056 10.4 0.678111 0.202622
9 83.23444 41.60806 34.6 0.896232 0.256114
10 83.25806 4158167 776 0.9096 0.228994
1 83.33028 4168611 615 0.955427 0.260059
12 83.32083 41.63472 61.6 0.9372 0.237652
13 83.26556 4151194 35.4 0.880627 0.296578
14 83.26972 41.42861 63.4 0.93604 0.258094
15 83.32639 41.39722 05 0.517221 0.175464
16 83.20139 41.37250 64 0.970437 0.260584
17 83.15167 41.27611 110 0.909999 0.258094
18 83.28333 41.26056 60.1 0.912912 0.261316
19 83.36667 41.24389 115 0.870263 0.224533
20 82.88500 4117111 0.3 0.540026 0.159809
21 82.93667 41.13556 9 0.804509 0.246418
22 82.79528 41.11389 6.7 0.583151 0.161032
23 82.87944 41.11556 26.3 0.793453 0.237485
24 82.52222 41.34917 3.9 0.776549 0.236247
25 82.47611 41.27028 57.2 1.002537 0.25454
26 82.41889 41.37222 2.1 0.658922 0.187657
27 82.71056 4152667 1.3 0.524365 0.17328
28 82.75333 4152972 0.2 0.570268 0.169957
29 82.78361 41.48917 0.1 0.544527 0.154063
30 82.71250 4158167 0.2 0.672986 0.200825
31 82.77250 4156917 0.2 0.503162 0.158743
32 82.837780 41.54444 0.2 0.539069 0.163188
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Tab. 3 Salinization Detection Indexes (MWIs) of different levels of soil salinization
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The retrieval model of soil salinization information in arid region

based on MSAVI-WI feature space:
A case study of the delta oasis in Weigan-Kuqa watershed

DING Jianli, QU Juan, SUN Yongmeng, ZHANG Yongfu
(Key Laboratory of Oasis Ecology, College of Resources and Environment Science,
Xinjiang University, Urumgi 830046, China)

Abstract: Soil salinization is one of the major causes for soil desertification and ecological
degradation in arid region. Acquiring large-scale and high-precision soil salinization
information in real or near-real time is critical for preventing and mitigating soil salinization.
The study area is located in Weigan-Kuga oasis on the northern margin of the Tarim Basin.
By analyzing Landsat-TM satellite image and soil samples obtained from field survey, we
intend to investigate the relationship between Wet Index (WI) and Modified Soil-adjusted
Vegetation Index (MSAVI). These two indices are often regarded as very important land
cover biophysical parameters that are strongly descriptive of soil salinization in a certain
degree. The study proposes a concept of MSAVI-WI feature space and builds a soil salinity
monitoring index (MWI) model based on the analysis. The results indicate that there is a
strong correlation between the MWI and surface soil salinity (with an R-squared of 0.844).
Monitoring soil salinization with MW!I is more precise than the salt indexes commonly used
in traditional remote sensing monitoring methods. Difference matrix analysis also suggests
that MWI detects different degrees of soil salinity and the changes of different combination
of the vegetation and soil moisture better in the study area. Additionally, this index has a
clear biophysical meaning that is often well accepted and understood. The study suggests that
MWI will be helpful to monitor and evaluate soil salinization in arid region on large scale.
Key words: remote sensing model; wet index (WI); modified soil adjusted vegetation index
type (MSAVI); feature space



