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The 1st Opportunity for Global and Comprehensive Data Sets
and the Beginning of the 21C
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Equation by the SMEX02 Data Sets
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Brightness Temperature

p;h or v polarization

. —7/u . _a-Tlu T;optical depth
Tb, = Thye ™ +(1- w)(1—e "*|Tc ot e
Radiation from upward radiation o ; single scatt. albedo
land surface from vegetation Tc; canopy physical temp.

Index of Soil Wetness : Isw
Th. —Thb j

Y(Th, +Th;)

i > j ;frequency

Isw =

High Freq. I —small, e —large
Low Freq. I —Parge, e —small

Polarization Index: PI

Th, — Tb,
Pl =
% (Th, +Thy)

1n bare soil

Cv = €h

depends on soil moisture

dense veg. —PI:small

low veg.—PI:large

Soil Moisture = PI — Vegetation

Removing the Effect of Physical Temp. Tbh=exT




Index of Soil Wetness(Koike,1996)

ISW = TB36H _TBIOH
%(TB36H +TBlOH)

Polarization Index(Shimonetta,1998)

P| = TBIOV _TBIOH
%(TBIOV +TBIOH )

Look-up table;

O Soil moisture: range of 0.000—
0.600 m3m-3, step size of 0.001
m3m-3;

O0Vegetation water content: range

of 0.000-1.800 kg/m?, step size
of 0.001 kg/m?;

O Fractional vegetation coverage:
range of 1-100%, step size of
1%; and

O Soil and vegetation physical
temperature: 293 K (fixed).
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Seasonal Variation of the Soil Moisture in the Tibetan Plateu
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JAXA Satellite Monitoring of Agrometeorological Information (JASMALI)

Last Update : 2012/12/20
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Snow Algorithm (Koike, et al, 2000)

Tc, W ¢ ,TC

SNOwW

Ty = Tomon® "+ (1-@c)(1-8 )T,

bsnow

NDVI — LAl > W, - =

TCIT @c=0

snow ?



T Y
= 3 R
-ff r‘.“.’:;_f- m—
Ao el
B

N R

IR e 4

S
% o

f
Y




EE7ILdYX L

W7 TTF—T I ws T |

B Gl

Input Data

z 2

205 210 '2;5 220 225 20 285 MG S |,

Brightness Temp. of 19 GHz - NDVI1=0.0 ¢

. | DTIYINESs Tempy. O oo NDVI:O :rs I
DgNUTEss Temp, Or Ty o -

| I DIGTITEss Teny, Ur 7o On i NDVI O_f,

B NDVI=0.3

=

Land Cover

- | 1051151




SZERVIOOREET —FICED

MEGETOY
1992F N5 1999F X THOEE DN

19924 19934F

& I ) 1 1 1 & ik [} LEC I il r 1 — |
R TR B 5011 L reey . g * -

LE]
A -7 -0



+*
Siberia
Validation
Site

®Vilu;
$ iy
1 .
R P A
= Ry Snow depth
, / A S = o] Khatassy site (Ultrasonic distance meter)
S, s I - 10km
/ T = :
Lattitude 62.15'18" 62.14'29" 62.15'18" 62.13'51" 62.16'14" 61.54'17" 62.03'50" g
Longitude 129.37'08" 129.39'02" 129.52'12" 129.08'09" 129.32'49"  129.36'58"  129.05'57"
Sorrounding area Larch Forest Pine Forest Open Field  Forst,Open  Mixed Forest Open Filed Pine Forest
Installed height [m] 3.000 4.100 1.280 1.800 1.770 1.792 1.360
Obs. Interval 2hour 2hour 2hour 2hour 2hour 2hour 2hour
S : SRPI : : Air Temperature
This site started in 2001 as the AMSR/AMSR-E validation site. Since then, the P

site is maintained by the University of Tokyo in the cooperation with the Institute
for Biological Problems of Cryolithozone. 26



Snow Cover (December,2012) "“X,;,‘Zii’ég
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Component of the estimation method for the evaluation of
snow distribution over the Tibetan plateau

Decision criteria for frozen soil Decision criteria for the apparent snow cover
based on 6 and 19GHz based on 19, 37 and 89GHz

Application of the conversion table Application of the conversion table
for snow / frozen soil for snow / normal soil

i?‘ . ] ? E ..
g = - / ? * = ’%§) ory smow

Frozen soll

19GHz brightness temp. (Tb% Ty X Tb;ol‘, )
= e

1

l Tbﬁl'

6GHz brightness temp. _—
Dry snow 1 9 ’

i; i Bottom of snow A
Boundary i | Bare ground
-3 TE 3T
Inside of soil Frozen soil
Snow
- Estimation of snow depth -

> l (Tb191' X Tb;’;’l\ )
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Lookuptable — Measurements

measurements
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Fujii & Koike, 2001
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TRMM (Obs.) No assimilation Assimilation (qv,qc,qs,qi)
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N L 3rd GEOSS African Water Cycle Coordination Initiative (AfWCCI) Workshop : - El Jadida, Morocco 4- EO j%#
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Assessment of accuracy

a) ARPS : Probability of Detection (POD) b) CALDAS : Probability of Detection (POD)
0.90 - 2mm 0.90 - : =@=2 mm
=@—3 mm H =3 mm
a 0.60 - 4 mm a 0.60 - 4 mm
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> A —2 7 mm & 7 mm
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Time Time
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The black line on b) and d) shows the assimilation time (23:10 UTC 4t April, 2004)
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