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Background

¢ Studies of a role of soil moisture behaviors in
water cycle, drought and vegetation change in Asia

¢ Long term monitoring of soil moisture by satellites
(AQUA, ALOS, SMOS, GCOM-W, SMAP--) and
ground-based stations for International projects and
flames (e.g., CEOP) and validation of the soil
moisture algorithms such satellites
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Drought analysis results using PDSI (Palmer Drought Severity
Index) in the target area including the MAVEX study area
(Suzuki and Yamanaka, 2004)



Purposes of this presentation

For understanding better drought

[ To know the recent real conditions of rainfall
change on the Mongolian Plateau

1 To become aware of importance to measure soil
moisture and rainfall for a long term
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Time series of measurement results of in situ soil moisture (area
averaged soil moisture) and area averaged precipitation (rainfall)
from 2001 to 2012 in the MAVEX study area

on the Mongolian Plateau
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study area from 2001 to 2012



Monthly raifall change with year
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Monthly rainfall change with year at MGS
from 2001 to 2012
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Change of soil moisture (SM), and plant water content
(PWCQ), rainfall (P), and cumulative rainfall (CP) in 2003
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Multivariate analysis (Multivariate
regression analysis)

Regression model

y : dependant variable ( — plant water content — coverage — NDVI
by MODIS (Aqua and Terra))

a : constant

b : weighted coefficient (unknown parameters)

X : independent variables (air temperature, soil moisture, --)

n:1,2,3--
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Number of data points used = 22
R=0.813
R-squared = 0.661
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Target areas for Multivariate analysis
(Multivariate regression analysis)
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3cm depth, soll temperature at 10cm depth, soll
moisture at 3cm depth, soil moisture at 10cm depth)

Results 1
(Analysis 1 using the daily mean values of short
radiation, air temperature, rainfall, soil temperature at

Rl s R B S = 2 “BI|
e T [rntwrme)] #T00). | Plom - | 5T1CC) | 5T200) | o (%) | ame (v | =10 R | ERE R MIE R | B
2001 | 10 08 02 1.0 0.5 11 1 1 0.5 0.60 077 13
2002 |00 14 0.9 0.7 0.1 04 1.3 0.50 0.60 0.70 21
2003%E | 36 01 05 0.3 0.2 08 1 29 0.94 0.69 085 26
2004 | 45 08 1.2 11 | 01 1.2 =Y 0.96 0,97 0488 06
s005% | 12 15 13  F—08 | -3¢ 01| 05 0.3 0.66 041 26
2006 | 13 04 28 Y 0.4 148 T 02 0.96 0.92 089 26
2007 | 62 . _ 05 03 24 —05 | 0.64 0.70 062 06
2008 | 39 - = 0.0 3.0 ~05 0.4 0.9 0.79 074 26
2008 | 34 22 01 01 1.0 11 02 0.7 0.5 078 26
2010 | 25 06 06 05 1.0 12 15 0.88 0.77 068 06

HE : t value of the t test




Results 2
(Analysis 2 using the maximum values of short

radiation, air temperature, rainfall, soil temperature at

3cm depth, soil temperature at 10cm depth, soll
moisture at 3cm depth, soil moisture at 10cm depth)

t1E res 5| e s 4
12 T | Rnlddme) | AT G Pirnmd. | STICCE | ST20C | St (%43 | SM2 (%) EfEFIR | FRAER| WER gAlE
2001 & 0.8 1.1 0.7 -0.2 07 0.4 -6 0.94 0.88 0.71 13
2002 5 2.4 2.2 -1.3 -0.3 0.2 1.1 05 087 0.76 063 21
20034 05 -1.9 0.7 0.3 0.7 0.1 —0.6 0.90 0.81 0.74 26
2004 0.5 -1.6 0.9 1.6 0.2 0.7 —0.1 0.54 0.8% (0.85 26
2005 5 0.8 -0.2 —2.4 -0.9 -15 | 26 1.6 093 0.87 0.51 26
2006 5 2.2 -0.3 —0.2 -0.6 05 + 08 —2.4 054 0.88 0.83 26
20074 7.1 - - - 0.7 0.7 0.2 0.59 0.79 0.71 26
2008 2.4 05 -0 -2.3 5.0 0.3 0.3 052 0.85 (0,75 26
PO0DE 1.2 -0.3 -0.3 0.0 0.7 01 0.8 093 0.87 0.82 26
20105 —1.0 -05 —0.1 -3.0 -1 1 3.3 —0.2 0.54 0.88 083 26

HE -t value of the t test




Summary

1 Indispensable to monitor hourly in situ soll
moisture with meteorological elements

1 Remarkable influence of soil moisture change
on plant growth on the Mongolian Plateau



