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Abstract
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evaluated a simpler model (EE) that
values. Model output w f hoton flux
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fation partiioning
s o arere application in hycrology, me«eam\ugy and crop and soil science. Effective
wala? reacurca managerment i igated reglons, or examps, requre ccurate satmates of ET
which can be accomplished with two-sour
Colaizzi ot al, 2005). These models require that transmission of shortwave radiation through the
canopy to the soll be specified iniially.

The compleiy of e radativ tansfer models re constined by avaiabe ipul dta
Therefore, th ed models require only incident global radiatior
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The objectve o thisstudy was o evalate a common radialon partioning model usng o
approaches albedo. The model d for cotton,
o, and grain sorghum, which are important fow crops for the Texas High [ ‘economy.
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DISCLAIMER: The mention of trade names of commercial products is solely for the purpose of providing specific information and does not imply recommendation or endorsement by the U.S. Department of Agriculture.

Procedure

‘The present study was conducted at the USDA-ARS Conservation
‘and Production Research Laboratory, Bushland, TX, USA (35° 11 N
lat. 102° 06 W long., 1,170 m elevation MS.L.)

Incoming shortwave solar radiation (Rs), incoming photosynthetic
active radiation (IPAR), ransmitted shortwave radiation (TRs), and
ransitted PAR (TPAR) were measured for grain com (Zea mays L.;
1989 and 2007 seasons), grain sorgh: jhum bicolor L; 1988
and 2007 seasons) and upland cotton (Gossypium hirsuturn L.; 2007
season). Reflected shortwave (RRs), reflected PAR (RPAR),
total et radation (Rn) were measured for com (1989 only) and grain
Sorghum (RPAR measured in 1988 only). Soil net radiafion was
measured for grain sorghum (1988 only). Net longwave radiation was
‘computed with the Stephan-Boitzmann relation using soil and canopy
temperatures measured with infrared thermometers, and air
temperature. All measurements consisted of 5- o 30-min averages
from 0900 to 1600 for clear sky conditions. Howell et al. (1997) gives.
addtona i of e 990 ran srgu o 1960 cor

T o3p0nss of ina vanaors datigned 1o et
anamited radiaion (rough a Canopy (16, PAR bars and b
solarimeters) depend on azimuth anglo o deployment (Munga ot a.,
1997), which was accounted for during calibration

Canopy transmittance and albedo were computed using two

‘and Norman (1998), herein referred 1o as CNB. In the CNOB
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DA Evaluation of Radiation Partitioning Models at Bushland, Texas
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Results

‘The relative performance of the EE and CN98 approaches were simiar
for most parameters for cotton (Table 1), corn (Table 2), and grai
sorghum (Table 3). Scatter plots of modeled vs. observed radiation
comy

RMSE forcom, Transmited photosynthecal aclve radaton (TPAm
resulted in smallor RMSE using the CN98 approach for all three

Capeciall grain sorghum, Sggesting tat the CNOG may be preerable for
studies concemed with the visible spectrum.

For cotton, measurements of TR and TPAR were much less than
modeled values (Table 1 and scatter plots). This occurred during most of
the day unti air and surface temperalures reached daily maxima. The
rlatv rforhad  trong coaion i me of day (Gta ot shown),
although no relationship was observed wih various longwave energy
companensorthi especi diferences (e, lrquave Fadaton
computed from sky, ent tomporatures). Bocause the cotton
Conapy never compleroly shacd e 50 (o 10 irod rgaon

heat unit availabilly), i sensors may have been more subject to
temperature gradionts uniil mid-afternoon

Reflected solar radiation (RRs) had less linearity (1) between measuret
‘and modeled values for com (Table 2) in sorghum (Table 3)
compared with TRs or TPAR for both the EE and CN98 approaches. For
reflected PAR (RPAR), both approaches had nearly identical results. For
total net radiation (Rn), smaller RMSE and bias were observed for EE for
com (Table 2) and CN9B for grain sorghum (Table 3). The CN9B model
also resulted in smaller RMSE and bias for soil net radiation (Table 3).

Conclusion

T rclaion pahcring modelwars svsluaed o upisnd oton
o, and grain sorghum, at Bushiand, TX. Measurements of ransmitted
eflociod solr radalon, transmited and refoced pnonosynmeucauy

2Kive radition, otal net radiaton, and soil netraiaton wore
1 modled vakis, whars canopy ranamitance and abeds were
computed using two approaches (EE and CN9B). Results from these
‘approaches did not greatly differ from each other in most cases, with the.
e complex ONSB approach ghingsighi beter resu o seven out
of the thirteen comparisons for various crop parameters. Tl

betwosn moaeed i messured vaues wro waualy it twentyto
thirty percent of observed means, and were all within fifty percent.
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