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ü Initial results clearly indicate that the latent and sensibleheat fluxes
areimpactedby irrigatedandnon-irrigatedlanduselandcover.

ü It is alsoshownthat the time of seasoncould be impactful for latent
and sensible heat fluxes. In addition, although latent heat fluxes
dominated energy partitioning over both irrigated and non-irrigated
landuses,it wasparticularlynoticeableover the irrigatedareas. Similar
results were found for equivalent temperature and equivalent
temperaturemoisturecontributionpercentage.

ü Preliminary calculations for equivalent temperature and percent
moisturecontribution to equivalenttemperatureare reasonablewhen
comparedto previousfindings.

ü Continuationof this project will providea better understandingof how
irrigationandlanduse/landcoverchangeaffectsregionalclimates.
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ü Observehow land use/landcoverchange(specificallyagriculturaland
irrigation management) impacts meteorological variability and
boundarylayerenergyexchanges.

ü Exploreequivalenttemperatureand percent moisture contribution to
equivalenttemperaturevariesover irrigatedandnon-irrigatedareas.

Sites for the GRAINEX 
project were selected 
based on land use/land 
cover classification and 
land accessibility. Site 
homogeneity was 
considered to ensure that 
sample site fetch was 
adequate for accurate  
measurements.

Figures 2, a 
through d, are an 
example of the 
five-minute flux 
data collected at 
the ISFS tower 
sites. A comparison 
for an IOP 1 date 
(June 6/7, 2018) 
and IOP 2 date 
(July 24, 2018) are 
shown. Figures 3, 4 
and 5 depict 
averages of all 
irrigated (sites 1-6) 
vs. non-irrigated 
(sites 7-12) sites for 
latent and sensible 
energy flux, 
equivalent 
temperature and 
temperature 
difference and the 
percent moisture 
contribution to 
equivalent 
temperature, 
respectively. Both 
IOP 1 and IOP 2 are 
represented.

GRAINEX Field 
Campaign: 
Late May to 
Early August 

2018

QC data 
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Sensible and Latent heat 
fluxes were calculated (Using 

NCAR Code Sample)

30-minute flux averages were 
created for the full data 

window and daytime (11 UTC 
to 2UTC) averages were 

created for each day of IOP 1, 
IOP 2 and the full IOPs

Simulations were graphically 
and mathematically 

compared to the equal-
weighted conditional 

simulations

Equivalent Temperature (TE) 
was calculated using Younger 

et al. (2019)

TEmoisture contribution 
percentage was calculated 
using Fall et al. (2010) and 

Younger et al. (2019)

Variable averages were 
created for the IOP windows 
and results were compared 

graphically 

As a continuation of this project, radiosonde data from the ISS launch 
sites and DOW locations will be used to observe boundary layer 
evolution over irrigated and on irrigated areas. 
In addition, soil moisture at each site location will be modeled using an 
exponential filter. The model will extrapolate the 5-centimeter soil 
moisture data archived at the twelve ISFS sites to 25 and 50 cm depths. 
An example of the model output is shown in the figure below. 
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The Great PlainsIrrigation Experiment(GRAINEX),was a field campaign
conductedduring the growingseasonof 2018in SoutheastNebraskaand
consistedof two intensiveobservationperiods (IOPs). The first IOPwas
from May 30th to June13th and the secondwas from July16th to July
30th. The project consistedof twelve heat flux measuringtower sites
(ISFS),two atmosphericprofiling and radiosondelaunchsites(ISS),three
Doppleron Wheels(DOWs)units,and75 meteorologicalstations(EMESH)
collecting five minute standard meteorologicaldata over irrigated and
non-irrigated crop fields. The ISSand DOW sites launchedradiosondes
everytwo hoursfrom sunriseto sunset(40 launchesper day). Thisposter
discussespreliminary results related to sensible and latent heat flux
observations,and equivalent temperature (TE) over irrigated and non-
irrigatedareasduringthe two IOPs.
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Figure 1: GRAINEX Site locations with irrigation fraction in Southeast Nebraska. Figure 3a-b: Daytime average latent and sensible heat flux for IOP 1 and IOP 2 respectively.

Figure 4a-b: Daytime average equivalent temp. (TE) and temp. (T) difference for IOP 1 and IOP 2 respectively.

Figure 5a-b: Daytime average percent moisture contribution to equivalent temp. for IOP 1 and IOP 2 respectively.

A selection of the preliminary results from the GRAINEX project are provided below: 

Figure 2a-d: One day, five minute latent and sensible heat flux for site 2 (2 &4) and site 8 (3 & 5) from June 6/7, 2018 and July 24, 2018.

Figure 6a-b: Sample of soil moisture model run to be used in future work.


