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Motivations

Land surface processes influence weather and climate by
regulating the partitioning of surface water and energy
exchanges.

Accurate forcing data at high spatial resolution are essential
for reliable land surface and hydrological modeling to better
match land surface complexity.

The constant free-air lapse rate (-6.5°C/KM) has been widely
applied in land surface modeling to downscale air temperature
and other related forcing variables.

However, near surface lapse rates vary spatially and
temporally due to the complex terrain, and new lapse rates are
required to characterize these variations.
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Site Numbers Avalilable in Each State

SNOTEL | USHCN | RAWS TOTAL

AZ 15 19 69 103
CA 32 50 296 378
CO 99 25 60 184
ID 82 21 72 175
MT 90 35 77 202
NM 21 24 43 88
NV 27 12 46 85
OR 75 36 132 243
UT 87 38 54 179
WA 59 33 70 162
WY 82 26 37 145
Other 36 36
TOTAL |670 319 992 1981
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For each month at each in-situ station, we compute the average of temperature
separately for daily mean, daily maximum, and daily minimum air temperatures over a
20-yr period from 1991 to 2010, and plot the mean air temperature versus the elevation

for each month.
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A linear regression fit is
applied to the data based on a
least squares approach, and
the resulting regression slope
yields the lapse rate value.
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Can we use air temperature as a proxy to quantitatively predict the
variations of lapse rate?
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Lapse Rate (deg C/KM)
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“Observed”  Predicted Difference Verification using
SR O T 2011 Data
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Summary and Discussion

L apse rate magnitudes were found to increase as 2-meter air temperature
Increases.

Air temperature is a good proxy for predicting the lapse rate, and the statistical
linear regression equation is spatially and temporally independent, with air
temperature as the only input variable.

*The approach can produce time- and space-varying lapse rates, and require
minimal resources.

*When implementing in the downscaling software, this study will support real-time
and retrospective land surface and hydrologic modeling activities.

*The current regression equation has been derived from a single temperature
variable. We argue that other variables, such as the dew point, may show some
Impacts to the variation of lapse rate. Future work will study the impact of dew
point to the lapse rate.



