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Snow depth ohservation at Siberia site
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now depth data has been acquired since 2002
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Cancellation of expansion plan for ohservation framework due to COVID-19
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Snow depth (m)
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Applied research on passive microwave remote sensing 1

Study on the estimation of snow depth on the ice sheet
using the passive microwave remote sensing

Effectivity of the microwave radiative transfer model for snowpack on ice sheet
Lopez Moreno et al. (2016)

a J. I. Lopez Moreno, M. Olivera-Marafion, J. Zabalza, R. H. de Larramendi: Snowpack observations from a
circumnavigation of the Greenland ice sheet (Spring 2014), CUADERNOS de INVESTIGATION GEOGRAFICA,

Vol 42, No2, pp.369-381, 2016.
INUIT WINDSLED http://greenland.net/windsled/expedition-diary/

Target points
Site No Project Date Latitude Longitude LAT LON  Snow depth [cm]
No.1 4 INUIT WINDSLED ~ May 28 ,2014 77° 70" 0 "N 38° 7'0 "W 78.1666 38.1166 120 - 180

No.2 11 INUIT WINDSLED ~ June 7 ,2014 71° 19" 0 "N 32° 14' 0 "W 71.3166 32.2333 180 - 240



Investigation and setting of the beginning date of snow accumuiation
hased on the difference hetween 19 and 37 GHz(ATB)
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Assumption of snow physical parameter

Current our microwave radiative transfer model

Dense media radiative transfer model
(Tsang,1992)

Single snow layer model

wZHi (Ko |
3

Kelp(Ko)" 4

. \
[ L(Ko)+ 3y, (Koyagn,87°H,,

= J
KS

o)

2 fime ) g o)

-

4-stream fast radiative transfer model
(Liu,1998)

et

u)=1 r',+,u)e"""y“ + iLIWI (y)(e'“" _glar
+Z,fi—e ) g,

(r'-r)/u])

el

3 snow layer model

RTM

tg(1)
(D1st Snow layer

@2nd Snow layer tg(2)
(33rd Snow layer tg(3)
tg(4)

@ Ice sheet

INPUT

tsn(1)
tsn(2)

tsn(3)

-

ice sheet/
ik

O Snow depth

O Snow layer thickness

O Snow temperature

O Snow particle size

O Snow density

O Snow wetness (=0%)

O Emissivity from ice sheet



10

No.2

No.1

No.1 Greenland: 201210-201407
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Investigation and assumption of snow layer thickness
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Sturm, M., and C. S. Benson (1997)
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Periormance validation of RTM hased on the brightness temperature
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RMSE= 9.42 [K]
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Anplied research on passive microwave remote sensing 11

Agricultural drought assessment over West Africa using the
Coupled Land and Vegetation Data Assimilation System (CLVDAS)

25°7°N, 18°7T°'W 25°7°N, 16°7°E

1914 : Widespread famine caused by drought occurred.

1968-73: One million people have died in Mauritania, Mali,
°N, 16°E Chad, Niger and Burkina Faso.

16°N, 12°W__ sahel-inignd region S
: Niger hai 1982-84: Famine killed 3 million people in the Sahel region.

Faso Nigeria 2017: Drought broke out in the Sahel region, damaging

hunger in Burkina Faso.
West Africa J

| livestock and crops
10°N, 12°W 10°N 16°E
2020: Drought caused more than 3 million people to face
1000km i i

0°30°N, 18°7°'W 0°30°N, 16°7’E
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Satellite microwave sensor
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Normalized index INIi) hased on Z-score theory 22

) 4 | 1.4

1 M) )

Normalized index (NIi) based on Z-score theory

X; — U
NI, :‘_‘[’
o

Where, x; is the variable on an arbitrary date (i), u and
o are the average and standard deviation for x; on an
arbitrary date ().

Root-zone soil moisture content
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1 major crop
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Comparison result hetween vegetation water content in September “
and pearl millet yield
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