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Tibetan Plateau observatory of plateau scale soil
moisture and soil temperature (Tibet-Obs)
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Maqu: Soil moisture at 5 cm depth

Volumetric soil moisture at 5 cm

0,1
0,0
01/07/08 11/07/08 21/07/08 31/07/08 \@/08/08 /08/08 30/08/08
Time S ~
~

N

—NST_01
—NST_02
NST 03
NST 04
—NST_05
—NST_06
—NST_07
—NST_08
——NST_08
—NST_10
——NST_11
—NST_12
NST 13
NST 14
NST 15
CST_01
—CST 02
——CST 03
——CST_04
CST 05

N Organic soils
@ .
~

ixc  UNIVERSITY OF TWENTE. Sandy loam saoill




Vol. soil moisture (m3/m3)
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Validation - Quantification of uncertainties
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Temperature over Maqu area
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How good is the satellite signal? (Th)
How good is the satellite retrieval? (SM)
What is the spatial-temporal representativeness? (Pixel scale?)




HOW GOOD IS THE SATELLITE SIGNAL? (TB)
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Brightness Temperature in K
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5. Coherent process modeling and radiative transfer modelling




Noah-Tor Vergata OSSE (Observation Opearator)

Nationa'lorCenters }
Environmental Prediction™®

Unified Noah/OSU Land Surface Model
" )

666 ‘\ Canopy Water

6 Transpwation  Evaporation

Turbulent Heat Flux to/from
Snowpack/Soil/Plant Canopy

Depostion)
Direct Soil Subliration
offrom

snowpack

Surface SMST Four Phase Dielectric Mixing Model

n
3 w

(95 _e)ggir +01

iqg”' + (9 - eliq )81'29 + (1 - 05 )g;’mm

Effective Temperature

:;:3 %t:%:‘g\%‘:\‘ ittivity qu=J.:Ts(z)a(z)exp[—joza(z')dz']ct
SCATTERERS —» /¢ | m: ARy R
T4l iy ;%“’L N
. Brightness Temperature
ﬂ sraLxs EMissivity

SOIL (Zheng et al., 2017, TGRS)
Tor Vergata RT



Noah-Tor Vergata Simulations

Frozen Period: DOY 1-6

EXP1: SMST in situ measurements at 5 cm
EXP2: SMST Noah 4-layer (0.1, 0.4, 1.0, 2.0) midpoint of top layer at 5 cm

EXP3. SMST Noah 5-layer (0.05, 0.1, 0.4, 1.0, 2.0) midpoint of top layer at 2.5 cm

(a) Top Layer Soil Moisture and Permittivity
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(b) Top Layer Temperatue and Effective Temperature
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Noah-Tor Vergata Simulations
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TB signature of diurnal soil freeze/thaw cycle is more sensitive to the liquid
water content of soil surface layer than in situ measurements at 5 cm depth



STEMMUS - Simultaneous Transfer of Energy, Momentum
and Mass In Unsaturated Soil
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STEMMUS-FT (Freezing/Thawing) model

Soil Water Phase Change

Soil Water Transport P
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CONCLUSIONS

* Process understanding based on measurements and
modeling is of primary importance:

» Cal/Val needed to assure the stability and truthiness
of observations and retrievals

» Spatial scaling remains a challenge — could UAS
help?

» Modeling and DA remains indispensable in
understanding and efficient use of observations and
retrievals
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