
Impact of Synoptic Weather Systems on the Surface 
Energy Budget over a Large Inland Water Body

¹Justin Bonds, ²Raleigh Grysko, ²Zhongming Gao, ²Heping Liu

¹Jackson State University, Department of Physics, Atmospheric Sciences & Geoscience, Jackson, MS

²Washington State University, Laboratory for Atmospheric Research, Pullman, WA 

This work was supported by the National 
{ŎƛŜƴŎŜ CƻǳƴŘŀǘƛƻƴΩǎ w9¦ ǇǊƻƎǊŀƳ ǳƴŘŜǊ 

grant number AGS-1461292.

A large inland waterōƻŘȅΩǎsurfaceenergybudget is subject
to a varietyof changingmeteorologicalconditions,which are
usually associated with frequent passages of synoptic
weather systems. The water surfaceenergybudget consists
of net radiation, latent heat flux, sensibleheat flux, and heat
storage in water. Therefore, it is important to understand
how the surface energy budget is impacted by varying
meteorologicalconditions. We analyzeddiurnal and monthly
changesin the water surfaceenergy budget with the data
collected from an eddy covariancesystem over the Ross
Barnett Reservoirin Ridgeland,Mississippi. We studied the
influenceof the passagesof synopticweathersystemson the
ǿŀǘŜǊΩǎsurfaceenergy budget during the period of March
andApril of 2008.

Understand water surface energy budget and analyze 
diurnal cycles in the surface energy budget.
Determine what factors contribute to significant 
fluctuations in the surface energy budget.
Determine how the passage of cold fronts affect the 
surface energy budget
Examine how the surface energy budget will vary with 
different synoptic weather systems.

Figure4a: Four day diurnal analysisof surfaceenergy budget for March 18th-
21st. Figure4b: Air Temperaturevs Water skin Temperaturefor March 18th-
21st. Figure4c: PressurevsWind Speedfor March18th-21st.

Figure 5a: Four day diurnal analysisof surface energy budget for April
17th-19th. Figure5b: Air TemperaturevsWater skin Temperaturefor April
17th-19th. 5c: PressurevsWind Speedfor April 17th-19th.

Data that the RossBarnett Reservoirflux tower collectedin
2008wereanalyzedfrom March1st to March31st andApril 1st

to April 30th. A CNR4 net radiometermeasurednet radiation.
Aneddycovariancesystemmeasuredsensibleheatandlatent
heat fluxes. Other meteorological variables were also
measured,includingwind speed,air temperature, humidity,
pressure,and water surfacetemperature. Twelvecold fronts
were observedduring the two month period; two of which
were analyzedin greaterdetail. Synopticweathermapswere
usedto determinesynopticweather conditionsfor any given
dayduringthis period.

Out of 12 cold fronts found to havepassedthe RBRareaduring the monthsof March and April, 2008, the two usedin this
analysiswerechosenbecauseof their keydifferencesin sizeandstrength.
Thecoldfront observedin Marchwassignificantlylarger,lower in pressure,andtook longerto traversethroughthe state.
Weakcoldfronts hadlessof an impacton surfaceenergybudgetthan strongercoldfronts.
Sensibleandlatent heat fluxesweretypicallyaboveaverageafter the passageof coldfronts.
Instanceswhere sensibleheat fluxeswere enhancedwhen the air temperaturefell significantlylower than the water skin
temperature,causingheatreleasefrom the relativelywarmwater.Figure 1b: The Ross Barnett

Reservoireddy covarianceflux
tower

Figure 2a: Synoptic Weather Map of a large
low pressure system moving through
continentalU.S. on March18th, 2008.

Figure 2b: Doppler Radar Image of cold front
passagethrough southeastern United States and
Mississippion March19th, 2008.

Figure 3a: Synoptic Weather map of a low
pressure system moving through continental
U.S. on April 18th, 2008.
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Figure 3b: Doppler Radar image of cold front
passagethrough southeasternUnited Statesand
Mississippion April 18th, 2008.
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Figure 1a: Aerial view of Ross
Barnett Reservoirand the Flux
Tower Site as denoted as
triangle. The flux tower is
locatedat least2 km from shore
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Cold fronts affect the surface energy budget by decreasing net radiation and 
increasing sensible and latent heat. The strength of these effects can be 
determined by the size of the system, differences in pressure, and its speed.
Latent heat fluxes were enhanced by the passage of cooler, dryer air over the 
relatively warm and humid water.


