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Background MJJA 2003-2011 Observations at the SGP-CF Site

Here, we summarize work described in a recent paper (Phillips et al. 2017 J. Geophys. Res-Atmos.) that
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Regional-average values. R= 35 |=.037 for SWATS SM fairly large at the start of the dry-down phase, and increase with lag day.
EF = LH/ (LH + SH), where LH = Surface Latent Heat Flux, and SH = Surface Sensible Heat Flux R= .31 1=.034 for EBBR SM * In the constrained HC configuration, model EF remains close to observations, but LH, SH, and T deviate increasingly from the corresponding

observed dry-down characteristics. The mostly small initial model biases also increase with lag day.

» While the HC model configuration shows less extreme dry-down deviations from observations than in the AMIP configuration, there are qualitative

- * Toobtain a r_egion—wi_de est_imate of EF-SM Coupli_ng similarities. This is another indication that the source of the too-strong LAC strengths in both AMIP and HC simulations are probably located in the
Grid-Point Model R, I for EF Grid-Point Model R, Ifor EF strength, a simple arithmetic average of observational CAMS5.1/CLM4 land-atmosphere coupling parameterizations.
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Because R may be sensitive to mismatches in the ranges of variables x and y, a “sensitivity index” | Summary Points
(Dirmeyer, 2011 GRL) Is also calculated: »  The CAM5.1/CLM4 model--whether it is run in a free-running AMIP or in a constrained HC configuration—displays much too strong values of atmospheric coupling with soil moisture, both at the SGP-CF

Sy s | = site, and in the wider region as well. However, the spatial variability of modeled EF-SM coupling strength is substantially less than the observational estimates.
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where o is the x variable’s standard deviation, and B is the slope of the linear regression of y versus x.  The model in the constrained HC configuration shows less extreme, but qualitatively similar dry-down characteristics as in the free-running AMIP configuration.
| thus measures how much a change in variable y occurs for a standard-deviation change in variable x
(in this example, how much EF changes for a standard-deviation change in SM). Note that R is a
dimensionless metric, while | takes on the same units as .

* Running the CAM5.1/CLM4 model in the constrained HC mode is not sufficient to avoid unrealistically strong LAC. This implies that the model’s land and/or atmospheric parameterizations are the main
source of the problem. Future work thus will involve closer investigation of the aspects of model physical parameterizations that are pertinent for land-atmosphere coupling.
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