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Progress

Progress presented in LMWG (March 2009)
a) Evaluation of CLM3.5, CLM3.5+DZ, and CLM4.0 using new data (Decker)
b) Comparison of numerical solutions of Richards equation (Decker)

c) Intercomparison of snow fraction and albedo in four land models (Wang)
d) Amazon-MIP (Christoffersen)

Progress since March 2009

(1) CLM sensitivity to drought over the Amazon (Sakaguchi)
(2) Amazon-MIP (Christoffersen)

(3) SiB3 sensitivity to drought in the Biosphere 2 (Rosolem)

(4) Comparison of the numerical solutions of the soil moisture-based
versus matric potential-based Richards equation (Decker)

(5) Evaluation of Noah versus CLM over snow-covered forest (Wang)




CLM3.5-DGVM and CLM3.5-CN Sensitivity to
Drought in the Amazon

_ et R
J;ht': : sk §‘3‘= sy
e, ¥ * 2
LAl in the exclusion experiment ' W5 el
20 T T T I {1 R _}i il
exp period e s gE At
MODIS e s 25
——DGVM \ S |
15+ CN \L}
©  In-situ - '
— ¥ i
"
E 10f | {1 ' r
o000 X :
Ry 0 X Wopp0 $lo0 O go ©
--__-—-__‘-_-—‘
|
2003 2004

2000 2001 2002

Nepstad et al. 2002 and others



mm/month

depth (m)

LE W/m2

LBA-MIP K83 Site

Observations CLM3.0 Noah CLM3.5

Fluxes:

Y surface runoff
Subsurface drainage
Evapotranspiration
Precipitation {Obs}
Net Radiation

%

| g

Normalized volumetric soil moisture*

| — ]
0 0.25 0.50 0.75 1.0

0 100 200 300 400500 0 100 200 300 400 500 0 100 200 300 400 500 O 100 200 300 400 500
Net Radiation (W/m2)




B2 Earthscience
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SiB3 Sensitivity to Drought in Biosphere 2
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Comparison of Water Table Depth
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Major snow deficiencies of Noah over forest areas

* Snowmelt too early 600" ;
e Abrupt drop in snow depth

 Small fraction of snow difficult to
melt in spring
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Overall reasons:

----- Structure
single combined temperature of
ground, vegetation, & snow

----Physics

vegetation shading effect on
underlying snow sublimation &
melt not considered (while effect
on albedo considered)

various approaches have been
tested by different groups, but
problems remain
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Our revisions

—— Control
— + turbulence convergence
+ Z0 convergence

Z0 =

f(Zo,sn, Zo,v, non-buried GVF)

—— + shading effect on snow melt
and sublimation
(Primary reason)

- - - + snow density near 0°C
using T1 and Tsoil

- + sublimation at small fsn
using max(0.3,fsn)
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Noah

Noah new

CLM3.5

Boreal Forest Site, Canada
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Niwot Ridge Forest Site, Colorado

Correlation Absolute
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Niwot Ridge Forest Site, Colorado
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sSummary

Good testbeds for future CLM4.0 testing:
drought experiment over the Amazon
drought experiment in the Biosphere 2
Amazon-MIP
USGS groundwater table data

Numerical scheme of CLM plus the revised Richards equation
provide an efficient solution of soil moisture in the unsaturated
and saturated zones

Proposed preliminary ideas to improve the Noah snow modeling

CLMa3.5 still needs to be further improved in snow simulation
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