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Local Land-Atmosphere Interactions
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1. Tibetan Plateau observatory of plateau scale soil
moisture and soil temperature (Tibet-Obs)
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7). (Su et al. 2011, HESS)
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Maqgu Station: Field Site and Experiment
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Maqu: Soil moisture at 5 cm depth
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Quantification of uncertainties in global products

Vol. soil moisture (m3/m3)

15 |

10

(Su, et al., 2011, HESS)

Temperature over Maqu area
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The Tiled ECMWF Scheme for Surface Exchanges over Land
(TESSEL) & the HTESSEL (Hydrology TESSEL)

a)

Schematics of the land surface

snow on
high interception ground & low

—_ vegetation reservoir  vegetation _

l low | bare l snow under b)
vegetation v ground high vegetation

By . D,

(a) TESSEL land-surface scheme, (b) spatial structure in HTESSEL
(for a given precipitation P1 = P2 the scheme distributes the water as surface
runoff and drainage with functional dependencies on orography and soil texture

@ respectively) (Balsamo et al., 2006)
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How good is soil temperature simulation/analysis?
(Su & de Rosnay, et al. 2013, JGR)
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How good is soil moisture analysis/Zassimilation?

(Su & de Rosnay, et al. 2013, JGR)
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How good is soil moisture assimilation?
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National Centers for Environmental Prediction (NCEP)

Oregon State University (Dept of Atmospheric Sciences)

Air Force (both AFWA and AFRL - formerly AFGL, PL)

Hydrologic Research Lab - NWS (now Office of Hydrologic Dev -- OHD)

Noah LSM

I=Z0Z

Noah LSM provides a complete description of the physical
processes with a limited number of parameters.

= Soil water flow;

= Soil heat flow;

= Heat exchange with the atmosphere;

(Zheng et al., 2014, 2015a,b, JHM; Zheng et al. 2016, 2017, JGR)

= Show pack; l Unified Noah/OSU Land Surface Model I

(Malik et al., 2012, JHM; X 6
2013, JGR, 2011, RSE) 666 T;)muon Cvapecon. 'SI'urbulenl:JI;ealt{;luxtglfrom

Depostion/
% Dwrect Sail Subbation
ks Evaporation ol

! Bvaporstion
“ v from Open Water

* Frozen soil;
(NWO SMAP freeze/thaw,
Zheng et al., 2017 TGRS)
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(a) downward shortwave radiation (b) precipitation
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L-band (1.4 GHz) Active &
Passive Microwave Obs.
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5. Coherent process modeling and radiative transfer modelling
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COMPARISON BETWEEN SMAP & ELBARA
SMAP TB L1C PRODUCT (HTTPS://WORLDVIEW.EARTHDATA.NASA.GOV/)
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WHY DOES SMAP UNDERESTIMATE ELBARA TB?
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6. A new Two-layer Algorithm for Estimating Effective
Soil Temperature using L-band Radiometry

(Lv et al. 2014, RSE)
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0

X
a(x')dx’}dx (Ulaby et al. 1978; 1979)
0

Ol(X) = 472.(c;”(x)/Z[(c;’(x)]; (Wilheit 1978)
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(Lv et al. 2016, RSE)
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Noah-Tor Vergata OSSE (Observation Opearator)

National Centers :
Environmental Prediction’®

Unified Noah/OSU Land Surface Model
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Long Term Analysis

(a) Brightness Temperature
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Diurnal Variations

(a) Brightness Temperature
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Diurnal Variations

(a) Brightness Temperature
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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
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Noah-Tor Vergata Simulations

(a) H-pol-40
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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



The critical role of emission/penetration depth
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What signal is in SMOS?
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What signal is in SMAP?
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CONCLUSIONS

&\ = LSM Physics, Parameterization and Parameters are all —
\» important to fidelity in simulating Land-atmosphere
interactions.

* Process understanding remains critical despite
abundance of models and satellite data.

* Combined LSM-RT OSSE is needed to correctly
explain and assimilate satellite signals.

= Satellite products would be more useful for DA if the
emission/penetration depth is also provided.
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