202246 J &k HLodk 2= i 5553 % 4 6 1

doi:10.6041/j. issn. 1000-1298.2022. 06. 039

BB RS AR RS TR 25 5 A ERT 52

I ommE" x40 HHES ¥ ox'
(LRI K2k ) 5 b A TAR2E B, 1 A5 830052 2. F K FIK 22 B, 2 A 5% 800013
3 AR T R% 4 5k B DA T M 5205, 158 A S 830052; 4. 1L S5 R ST FA M A RIS 4 I % thots | F ZK B 841000)

WE: HIEAT T LM BT KA b5 XU B K 3 i 25 40 S R A, A sk d il Sk Bk, LS 38 20 R i 52
X, ¥ 20002005 ,2015 2020 S 4K I J7 LandSat 1& &R AR 2 #h i 1 8 & $hid (MR K i R K R )
WAL SR8 b, 1 BY ENVI N ArcGLS B0, 3RS 18 AR A I 25 40 A MRS P14 5 45 AR PR 20 0 A7 s v A Ak 81 4 it
AT 40 2 R A BT AR 47 25 [ B 00 &, @ 8 /R X RO K S i 25 o SRl . S5 R W s KR ik &
Pi T 2000—2005 44 5% ,2005—2015 4F i 298 /0 . 2015—2020 4E & TAE 3 M B, MR IR BHE R X 5k
AT YR A I T e A B BRIk ™ R 1 DX S8R o R T I U 5 R AT R IR A B R AR 4 4 AR B AL K
AR A R KRR (0.325) (HLU R K A6 BE (0. 282) | - HEE R4 (0. 198) (M3 % b4 (0. 184) b 3 K i
(0.031) , AT UL, Hl N /K HETRFIAT Ak BE 2 52wl DI K R 0 25 3 S 0 R ZEBR SN K 3R . BF9E N IS & A Ml 4 ok 5 Ak R 1L
RIS ARE , A B A 5 B A48 % X 38 R 1 K 3 B 23 40 5 0 A 4 4Rk — o 19 O ik
KA KRR ZS Ay 5 bk SEEG WTHRB RN BE A

FESES: S156.4 XERERIRAD: A XEHS: 1000-1298(2022)06-0370-10

Spatial-temporal Distribution of Water and Salt Based on
Remote Sensing and Extension Analytic Hierarchy Process

WANG Huanbo'?> YANG Pengnian'”’ LIU Quanming® DU Mingliang'® PENG Liang'"’
(1. College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China
2. Xinjiang Water Conservancy and Hydropower School, Urumgqi 800013, China
3. Xinjiang Key Laboratory of Hydraulic Engineering Security and Water Disasters Prevention, Urumgqi 830052, China
4. Water Conservancy Comprehensive Service Center of Bayingol Mongolian Autonomous Prefecture, Korla 841000, China)

Abstract: The key to effectively control salinization is to deeply understand the spatial-temporal
distribution of water and salt at the regional scale after large-scale water-saving and salt control in arid
oasis. Yanqi Basin in northwest Xinjiang of China was selected as the research area. LandSat remote
sensing and field sampling water and salt data were used to analyze the water and salt migration and
accumulation process after large-scale water-saving under changing environment. A total of five
indicators, including surface salinity, soil salinity, groundwater salinity, surface irrigation, and
groundwater depth were selected in 2000, 2005, 2015 and 2020. The weights of each indicator factor
were determined by extension analytic hierarchy process. With the help of ENVI and ArcGIS software,
spatial distribution raster maps of each indicator factor were obtained, and each raster map was
standardized, the space was nested and superimposed according to the weight of each index factor, so as
to get the spatial-temporal distribution of water and salt in the regional scale. The results showed that the
salinization in the study area experienced three stages:; expansion in 2000—2005, shrinkage in 2005—
2015 and stabilization in 2015—2020. The areas with serious salinization were mainly along Bostan
Lake, especially Bohu County in the west and Heshuo County in the north of Bostan Lake. Overall, the
area of mild saline land was the largest, accounting for 6. 17% ~11.39% , followed by moderate saline

land, accounting for 3. 08% ~ 10.65% , the area of heavy saline land was the smallest, accounting for
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0.56% ~ 1.10% during 2000—2020; the weight of each factor affecting the spatial-temporal
differentiation process of water and salt on a regional scale was ranked as follows: groundwater depth
(0.325), groundwater salinity (0.282) , soil salinity (0. 198), surface salinity (0. 184), and surface

irrigation (0.031). Groundwater depth and groundwater salinity were the main driving factors affecting

the spatial-temporal differentiation of water and salt at regional scales. From the interpreted salinization

development trend, the salinization in the study area was alleviated and tended to be stable.

Key words: spatial-temporal distribution of water and salt; salinization; remote sensing; extension

analytic hierarchy process; Yanqgi Basin
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Fig. 1  Geographical location map of study area
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Fig.3 Classification results of remote sensing images of surface salt in each period
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Fig.4 Spatial interpolation results of soil salinity in each period
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Fig.7 Spatial interpolation results of irrigation water in each period
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Fig.8 Spatial distribution of total water-salt equivalent values in each period
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