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Application of drought monitoring index constructed based
on soil relative wilting moisture in Yunnan
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Abstract; By analyzing the hydrogeological parameters of Yunnan soil, the drought monitoring index Iy,
based on soil relative wilting moisture was constructed in this paper, and its applicability in Yunnan region was ana-
lyzed. The results indicated that the spatial distribution characteristics of the hydrogeological parameters about Yun-
nan 0~20 cm soil were consistent relatively, which was the utilization rate of soil moisture was higher in east and
lower in west, and higher in south and lower in north generally. In terms of the Ly, , the corresponding upper line
indexes of light drought, moderate drought, severe drought and extreme drought in Yunnan were 45.6% , 36.5%,
27.5% and 18.4% soil moisture respectively, and the moderate drought was very likely to occur when the relative
soil moisture was lower than 60% in most parts of Yunnan. The western edge of Yunnan soil was more sensitive to
moisture, and it has the characteristic of high fluctuation of drought. Iy, reduced the interference of extreme pre-
cipitation in drought monitoring, and its description on drought disaster was more accurate than MCI. To sum up,
the applicability of Iy, was superior to MCI in Yunnan.

Keywords: drought monitoring; soil hydrological parameter; relative wilting moisture ; MCI index; Yunnan Prov-
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Fig.1 Soil texture, elevation and spatial distribution

of observation stations in Yunnan
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Table 2 Proportion of upper limit stations of different drought grades to total stations

A2 R

%5 Light drought

5 Moderate drought

5 Heavy drought

i 5% Extreme drought

Upper limit of  JUSEHC  GADUSREET  WUAEC STAINEE BRG] WIE R el
drought grade  Number Ratio of total/% Number Ratio of total/% Number Ratio of total/% Number Ratio of total/%

>80 4 10.8 2 10.8 2 5.4 2 5.4

>70 14 37.8 9 24.3 8 21.6 4 10.8

>60 27 73.0 18 48.6 14 37.8 10 27.0

<60 10 27.0 19 51.4 23 62.2 27 73.0

<50 3 8.1 8 21.6 15 40.1 20 54.1

<40 \ \ 2 5.4 7 18.9 10 27.0
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Table 3  Disaster overview of representative stations
sl I 0~20 em -2 T3 KR
Station name Geographical position 0~20 cm soil texture Disaster overview
FEREE 2 FARLOK R, s MR 2 30 FE 5,
AT RO T ., HEARAE TS RIS, Uk 6 H 10 HRIGE 4T 15
ASHT2 458 N2, 43 270 N (15 102 S R4 FFYOK RXE, RAEYI 329 16 872.3
hm? BLICTAAR 10 768.9 hm? A1 3 214.9 hm? | EHEZELF 2K 9 564 TI T,
i rh Wt . Sm(.:e Februal}.', there has been less pre(':lpllatl()n .and higher temperatur(.e in Chux-
e o - . iong, which has seriously affected the production of spring crops,the superposition effect
Chuxiong Central Yunnan Sandy soil K o . . . . L.
of drought in the city is outstanding, and the problem of people’s living difficulties is
prominent. As of June 10, the drought has affected 72 458 people in 15 towns, 43 270
people and 15 102 large livestock have difficulty in drinking water, 16 872.3 hectares of
crops have been affected, 10 768.9 hectares have been caused disaster, 3 214.9 hectares
have been lost, direct economic loss of 95.64 million yuan.
3l 4 A 15 HES5 A 20 H L FAGRL 9.6 mm, B4R 90.2% , S8
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ik 6 641 7T,
pall HARM it From April 15 to May 20, the precipitation in Wenshan was only 9.6 mm, 90.2%
Wenshan Southeast Yunnan Clay less than the same period of previous years, resulting in 17 towns and street offices ap-
peared drought. Since late February, the precipitation continued to be low, as of May
20, 155,106 people have been affected, 5 554.1 hectares of crops have been affected,
2 039.3 hectares have been caused disaster, 8.8 hectares have been lost, direct economic
loss of 66.41 million yuan.
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Fig.4 The daily changes of MCI, soil relative moisture and precipitation at representative stations from January to July 2019
(The dash dot line indicates that soil relative moisture threshold of different drought grades)
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