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where
E is the local source of moisture
IF/A is the advective source of moisture
dPW is the change in atmospheric moisture storage

Inflow
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Bulk formula for the moisture budget has 4 bound-
ary fluxes (E, P, OF/A and IF/A):

Recycling Method
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Based on this Tank Model, our recycling ratio is:
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Relative Importance of Local Recycling versus External Advection for CLASIC Rainfall and Clouds
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CLASIC Campaign

Summary
Ov er t he S GP , E ( E v ap o t r a n s p i r a t i o n ) = ~P
(Precipitation) for many monthly means. However, this
does not imply that E is the main moisture source for
monthly P.
On a daily timescale, the recycling ratio (PE/P) is maxi-

mized in the 2-4 mm d-1 P range. is the P range of
most interest for CLASIC clouds.

Study Overview

Peter J. Lamb1,2, Diane H.Portis1, Avraham Zangvil3
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Over the SGP: Evapotranspiration limited more by
available moisture than available energy
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May-June, 5 Depths, Lamont, OK

Comparison of Precipitation & Soil Moisture
P FWI - Fractional Water Index
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The FWI is calculated from data collected from an automated soil water and tempera-
ture profile system. The first column uses data from the SGP Central Facility near
Lamont (indicated by a red dot on OK maps), the second column uses data from the
Oklahoma Mesonet that is disseminated by the Oklahoma Climatological Survey. The
FWI (see Schneider et al. 2003) ranges from 1.0 (near field capacity) to 0.0 (the lowest
possible volumetric soil moisture).

June Daily Average - 25cm depth

The Cloud Land And Surface Interaction Campaign was
conducted over the Southern Great Plains (SGP) ARM
Climate Reasearch Facility in June 2007. A primary goal
of CLASIC is to understand the interactive roles of
horizontal moisture advection and land surface pro-
cesses in the evolution of cumulus convection.

P Data : Gridded Rain Gauge Analysis, Climate Prediction Center
Yellow Box: CLASIC ACRF Study Region
White Box: Moisture Budget Study Region

Our study is providing the larger-scale (Oklahoma-Texas) atmo-
spheric moisture budget background for the interpretation of results
derived from the CLASIC observational platforms. Extremely wet
conditions prevailed during CLASIC, when Oklahoma experienced
its wettest June since records began in 1895. Three other contrast-
ing May-June periods were chosen for analysis: 2006 (very dry), 2002
(intermediate wetness), and 1998 (very dry, especially upstream in
Texas). Using a recycling methodology that was developed during an
earlier investigation for the Corn Belt (Zangvil et al. 2004), estimates
were made of the contributions of locally recycled versus externally
advected water vapor for the precipitation (and cloud development)
on a range of timescales (daily, monthly, bimonthly). Except for pre-
cipitation and soil moisture, we used the North American Regional
Reanalysis (NARR) data for our calculations.

A Closer Look at External Advection (IF/A)
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Stratification of Daily Moisture Budget*
& Related Variables by Recycling Ratio (PE/P)

External Advection has negative correlations with MFD (-0.32), HD (-0.39) and PE/P (-0.59)

with significance levels at 5%, 1% and 0.1% respectively.
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27
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*Conventional Form of the Moisture Budget Equation:
E-P = MFD +dPW= HA + HD +dPW

where E is evapotranspiration, P is precipitation, MFD is Moisture Flux Divergence with its components
HA (horizontal moisture advection) and HD (horizontal velocity divergence in the presence of moisture),
dPW is the change in atmospheric moisture storage. All units are in mm d-1 except for the unitless PE/P

and the SR anomaly (MJ m-2 d-1).

Variations in the recycling ratio above 0.20 are reflected more in the externally advected
moisture (IF/A) than evapotranspiration (E).
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Low Recycling Ratio:
Max: deficit (E-P), moisture flux convergence (-MFD), horizontal moisture advection (-HA),

external advection (IF/A)
Min: horizontal divergence (+HD), clouds

HHiigghh Recycling Ratio:
Max: surplus (E-P), moisture flux divergence (+MFD), horizontal divergence (+HD), clouds
Min: external advection (IF/A), horizontal moisture advection (-HA)
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