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Study on the surface soil water in Mu Us Desert using binary
regression models of MTVDI and DDI

WANG Si-nan, LI Rui-ping, HAN Gang, TIAN Xin, WANG Yao-qiang, HU Yong-ping
(Inner Mongolia Agricultural University, Inner Mongolia, Hohhot 010018, China)

Abstract: By using the Temperature Vegetation Drought Index ( MTVDI) and Desertification Index ( DDI)
and two sets of Landsat data of Mu Us Desert collected from April and September of 2016, we modeled surface soil
water status and compared with the measured soil moisture values. The simulated soil moisture content diagram was
divided into four categories based on the analysis of surface soils water conditions in the two periods. The results
showed that: (1) In April, the R” values of the MTVDI index values and the measured soil moisture contents from
0 to 10 em, 10 to 20 em and 20 to 30 em were 0.656, 0.646 and 0.637, respectively, which were higher than the
value of R” of 0.457, 0.436 and 0.431 respectively in September. (2) The combined modeling of DDI and MTVDI
was a better binary linear regression model to monitor the water content of 0~ 10 c¢m in the soil, with an average rel-
ative error of 10.95%. (3) In April, low water content of 5% ~10% of the soil moisture in topsoil was observed in
about 6 256 km’of land, which accounted for over 53.72% of the total area. Therefore, local water resource man-
agement should be enhanced.
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2016-4-21 Landast TVDI y=-13.5247x+308.531 0.61 y=-74.9395x+240.859 0.89
2016-9-28 Landast TVDI y=-52.0201x+323.539 0.94 y=-41.9911x+238.689 0.96
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Table 2 Regression analysis of water content in 0~ 10 cm soil depth using MTVDI model

liny ] TRIRE FEAEL R " . AHX 1R 2
Time Soil depth/cm Sample number MRE/ %

4 H April 0~10 80 0.810 -26.829 20.202 12.93

9 H September 0~10 80 0.676 -37.847 27.436 14.35

Hra,c H—TCER IR IR R4,

Note: “a” and “c¢” are the coefficients of a linear monitored model.

£ 3 MTVDI 5 DDI Z SMAERIRF 0~ 10 em FERKEMNEIITHH

Table 3 MTVDI and DDI dual monitoring model for regression analysis of water content in 0~ 10 cm soil depth

Hsf ] TEHE FEAKL R " b AEXT 1R 2
Time Soil depth/cm Sample number MRE/%
4 H April 0~10 80 0.842 -23.991 0.516 19.083 10.26
9 H September 0~10 80 0.734 -36.497 -1.977 27.581 11.64
Ha,b,c T ICLME MR AR Y REL,
Note: “a”,“b” and “c” are the coefficients of binary linear monitored model.
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Fig.7 Inversion of spatial distribution of water content in 0~ 10 cm soil depth in 2016 modeled by MTVDI and DDI
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Table 4 Distribution of surface water content in soil

H T AR S oA H A1) + 45 /K4 Soil moisture content/%
Date Area and distribution ratio 0~5 5~10 10~15 >15 B3t Total
2016-04-21 TR Area/.kmz 4941 6256 361 87 11645
H/¥ Lt Ratio/ % 42.43 53.72 3.10 0.75 100
2016-09-28 g Area/.kmz 4283 1247 6003 112 11645
H /4y b Ratio/% 36.78 10.71 51.55 0.96 100
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