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Research Objectives:  
This project aims to integrate SMAP soil moisture and other satellite data
(mainly OCO-2) in a coupled biophysical/dynamic vegetation model to
evaluate and improve land surface model soil moisture and carbon flux
estimates, with emphasis on carbon flux sensitivity to moisture deficits and
impacts to weather/climate prediction. We will investigate broad-scale
relationships between soil moisture and carbon dynamics.
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SSiB2: A land vegetation model using specified
vegetation conditions for each plant functional type
SIF (Solar-induced Chlorophyll Fluorescence) is used
to estimate actual photosynthesis



Daily mean SIF over the flux-tower site at Harvard Forest, USA 
(42.538 °N, 72.171 °W). 
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Experimental Design using SSiB2



Global RMSE of different experiments relative to SMOS soil 
moisture and GOSAT and GOME-2 SIF
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SIF (Solar-induced Chlorophyll Fluorescence) is used
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Figure. Schematic Diagram for Model coupling and data flow (Blue solid lines show model 
input; Red solid lines: model interactions).

SSiB4/TRIFFID:  A land vegetation 
model with dynamic vegetation

CFS: global climate model
WRF: Regional Climate model

Field data





Satellite data
products 

(10 days)(1-3hours)

15 min

SSiB4

TRIFFID

1-3hours

T, Q, u, 
SW↓, LW ↓, Pr

Tskin, albedo, 
LH, SH, u*
FLUORESCENCE
CO2 Flux

SOIL MOISTURE, 
Tc, Td, NPP, Rdc, Wilt

FPFT, height,
LAI, Stem, Soil RespirationRD,RB,

D0,Z0

Figure.  Schematic Diagram for Model coupling and data flow (Blue solid lines show model 
input; Red solid lines: model interactions) 

SSiB4/TRIFFID:  A land 
vegetation model with 
dynamic vegetation

Meteorological forcing (Offline experiment)

Field data
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SMOS Soil Moisture 
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SMAP  Soil Wetness
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