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Seasonal Rectifier Forcing

Annual mean: Accumulation of CO2 near the ground, 
depletion aloft

Dilution of photosynthesis signal 
through deep mixing

Transport of low-CO2 air into 
upper troposphere
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CALIPSO LIDAR Sounder

• Launched mid-2006

• 705 km A-Train orbit

• mid-day overpass

• 532 nm laser ranging

• millions of soundings 
per month



Speculative 
Comparison

Simulated Rectifier 
CO2 Response

Observed Rectifier Forcing

Preliminary results suggest 
strong rectifier simulated by 
MATCH much more realistic than 
weak rectifier simulated in TM2

 

 -750  -550  -350  -150    50   250   450   650   850

 -850  -650  -450  -250   -50   150   350   550   750
-Covariance

Simulated NEE vs Observed PBL Depth
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Convective tower 



Detrained layer



2-d Cloud Resolving Model
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LHF [x=*]
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Prec [x=*]
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SHF [x=*]

Model details: 2D Cloud resolving model 64 gridpoints 
by 64 layers. 2km horizontal resolution, periodic 
horizontal boundary conditions, lowest atmospheric 
layer thickness =75m, stretched vertical coordinate up 
to 28km, where model layers are 500m thick. The basic 
model timestep is 10s, SiB and interactive radiation are 
called every 150s, external forcing, NCEP, 6hr.

This study: Amazon grid cell, start of wet season, 
half wet/half dry. 
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Homogeneous versus 
Heterogeneous SiB3 in a 
Cloud-Ensemble model

Donald Dazlich
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Multi-point (heterogeneous) land:

One-point (homogeneous) land:



Tapajos: shift in evaporation from canopy interception to 
transpiration for multi-point SiB3.



Tapajos: 20% less Carbon assimilation, 50% less net carbon flux 
into land surface with multi-point SiB3

Summary
• SiB3 is installed in the latest SAM version (6.10.3) and is planned to be 

part of future releases.

• SAM/SiB3 has been run as a super-parameterized analog to the SCM 
as a tool to help investigate the impact of multiple instance land 
surface.

• A comparison of one-point and multi-point land surface runs show an 
impact in surface hydrology and carbon fluxes.

Future work:

• Run Tapajos case out at least a full year to see the effects on both the 
wet and dry seasons. 

• Add a boreal forest case to examine effects of heterogeneities in 
snow on surface albedo.

• CMMAP 2012 intern Leah Lindsey analyzed some of the old SAM/SiB3 
runs looking and found they required a higher resolution to converge 
than did ocean runs. This was mult-point SiB. The convergence of SAM 
solutions with one-point SiB should be investigated as well.



+Validation of a simplified land surface model and 

! its application to the case of shallow cumulus 

! ! convection development

Colorado State University

January 2013
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2Simplified Land Model (SLM)

! Design Goal 

! Going back to first generation of land models

! Use minimal set of parameters characterizing land surface conditions

! Incorporate only the processes necessary to simulate diurnal convection over land 

! diurnal variations of radiative fluxes / turbulent fluxes of heat, moisture and momentum

! SLM structure

! 1 vegetation layer + multiple soil layers

! Vegetation layer : single type of vegetation, 100% coverage

! Soil layers : soil type invariable with depth



9Validation of SLM

! Surface sensible and latent heat flux

! Observed (x-axis) vs. Simulated (y-axis)  sensible and latent heat fluxes

! Light-grey line is 1:1 line / black line is a regression line

! Slight overestimation in latent heat flux and underestimation in sensible heat flux over all test sites

! Discrepancy in diurnal cycle amplitudes
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Diurnal cycle of convection over land

! Most inland regions exhibit late afternoon - early evening precipitation maximum.

! Is diurnal cycle of precipitation purely based on local physics? Or associated with 
large scale dynamics?

 

 Map of maximum precipitation hour over US from gridded Radar stage IV data averaged from 
2002-2011 (year 2003 data is not included)
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  scaling	
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