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ABSTRACT 1.2 Surface energy balance approach and ET calculation 3. RESULTS AND DISCUSSION

Estimating actual evapotranspiration (ET,) is an important, yet The surface energy balance of earth can be written as below: | ] i i |"" UL ’ 5cm
challenging task in arid montane ecosystems. We employed a il o S
numerical model (Hydrus 1D) to estimate actual 03 | L soum ~soam - 30 03 | socm
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evapotranspiration from water content measurements following n T =i 5 E i
snowmelt in the Wasatch Range of mountains. The study area £ 5 B
Includes three watersheds in the Northern Utah equipped with 5 Z %
eleven weather stations, each reporting soil moisture, net AE G ground heat flux (W/m?) . %
radiation, relative humidity, air and soil temperature and H sensible heat flux (W/m?2) o 0
precipitation. EstlmaFes of E_Ta were taken as the s_um of root water I AE latent heat flux (W/m2) -
uptake and evaporation, which were compared with ET calculated 0 120 0 &
from surface energy balance. Measurements of net radiation, ~ ° R, net radiation (W/m?) - - oo - ” ° G malated YW (mo e
sensible heat flux and soil heat flux were used to obtain ET as the o © | | | | |
residual latent heat flux (LET). These estimates are expected to Elegpli[g Comparison of observed and simulated results for the volumetric water content at five
provide ET, estimation taking account of the soil - vegetation Net radiation (Rn) is sum of the differences between the incoming 500
characteristics for Improved climate modeling boundary and outgoing shortwave and longwave radiation. - - Sensible Heat flux —— Ground Heat Flux — Net Radiation —— Latent Heat
conditions. 600
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1. THEORETICAL CONSIDERATIONS sensors the sensible heat flux Is estimated using the aerodynamic o L_ b . Ao i AWV ,J’gk |
| | orofile method (Campbell, 1977) Rz N anan/ ll J o= gl =l o Y K
1.1 Hydrus 1D and simulation of ET | 200
T T ) H Sensible heat flux (W/m?2) 265 266 267 268 269 270 271 272
In this StUdy the HYDRUS-1D model is used to simulate the water H — /O C ( surf air P Density of air (kg/m") Figure: Net radiation and heat fluxes shoE/)vc:lY together from Day 265 (22 September — 29
movement in the soil . The model is capable of simulating the water a’-p r Cp Specific heat (J/kg) September 2015) g
movement in unsaturated, partly saturated or fully saturated porous Where A Teurts Tair Surface & Air tempearture e 0 |
media (Simunek et al., 2008). The HYDRUS-1D model for one- TsEe
dimensional uniform water movement is described by the modified | ( 7 A | [ 7 )z Elevation of measurement (2 m) _ ' P EE,,
Richards equation using the assumption that the air phase plays an nf— [.IN| — Z, Roughness parameter for momentum (m) : 52
unimportant role in the water flow process, and water flow due to B \Zo/ \ L )z Roughness parameter for heat (m) i f,ﬁ’“ 80 i G | foaooet
thermal gradients can be neglected. — 2 U(Z) K Von Karman constant - |- 5 g 1:1 Line
a@(h) @ B fah N | . u(z) Function of wind speed (a+bu,) o ™ g g
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- ) 2. Study Area and Data
3 3]- "
E] VO!:Jmet”C Wart]er gonten_t [em®/em*]; y Figure: (a) Potential PM-ET , SEB-ET and Hydrus simulated ET compared together and (b)
t ’[Si?nlep[rdeasys]we ead [cm]; > Three watersheds in Northern Utah Scatter plot between PM-ET and ET simulated by Hydrus and SEB method
Z spatial coordinate [cm]; positive downward; : : : : .
K(h) unsaturated hydraulic conductivity [cm/day] > Twelve weather stations ( four in each The ET simulated by Hydrus In one of the sta_tlon Franklin Basin
S sink term, accounting for plant water, S(h) :q(h)Sp Watersheds) shows the total ET of 38 mm in 30 dayS perIOd ( Average: 1.26
. . . mm/day) Potential ET for the same period is 80 mm (Average:
The soil water content 0 is model.ed using the van Genuchten- S Measurements every 15 minutes 2.67 mm/day).
Mualem (VGM) model, (Mualem, 1976; van Genuchten, 1980) y
g 9 _9 > The information is collected in a data logger and The ET calculated as residual of the surface energy balance is
0 +—" — h<0 uploaded in the iUTAH data repository overestimated and higher than the potential ET calculated by
[1+\ah\n} PM equation. It suggest that the sensible heat flux (H) in the
0, = (i(UTAH GAMUT Working Group, 2014) surface energy balance should be calculated more accurately.
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4. ONGOING WORKS

Data Used Future work will include:
» Soil moisture (5 depths),

The saturation-dependent hydraulic conductivity {K(S,)} Is

expressed as,
K(Se) _ KSSeO.SL_ (1_ Sellm )m]2

| _ _ | B - > Air Temperature » Further S|mu_lat|on of actu_al evapotranspiration will  be
Where, S, Is the effective saturation [-] and defined as ~ @ et e v  etative b nerformed using Hydrus-1D, incorporating the impact of rock
Upper boundary condition : J (c) Relative humiaity, i '
4 Initial condition at time (t=0) PET, Met. Data : | _ present in the soll
_ A | L . .
"9 _p° < \ 1 N > Net radiation (solar), > Application and remote sensing to have better estimate of
s O X ) s | sensible heat flux
il = * > Soll heat flux,
! ! AR AN N IR S aThecns Cutorma, 1t ]
h>0 A e o » Raintall > Remote sensing application to provide spatial estimates of

actual ET in the three watersheds

A IUTAH Climate Stations
(c) Provo River Watershed

residual water content [cm3/cm3];
8, saturated water content [cm3/cm3];

K, saturated hydraulic conductivity § ACKNOWLEDGEMENTS UTAH P 5 REFERENCES

[cm/day] . . . . . .
: : . : Campbell G. S.(1977). An introduction to environmental biophysics,Springer-Verlag, New York.
a [cm-1], n [-] and m [-] are adjustable This research was supported by IUATH project

parameters. Lower boundary funded through NSF EPSCoR grant EPS 1208732
(Drainage Condition) awarded to Utah State University, as part of the

In the HYDRUS-1D, potential evaporation is calculated using either | State  of ~ Utah  Research  Infrastructure

Penman-Monteith or Hargreaves formula. Improvement Award. Any opinions, findings, and
conclusions or recommendations expressed are

those of the author(s) and do not necessarily
reflect the views of the National Science
Foundation.

EPSCoR iIUTAH GAMUT Working Group . (2014). iUTAH GAMUT Network Raw Data. Retrieved from iUTAH
Modeling & Data Federation: http://repository.iutahepscor.org/dataset/

Mualem Y. A new model for predicting the hydraulic conductivity of unsaturated porous media. Water
Resour. Res. (1976) 12:513-522.

Simunek J, Sejna M, Saito H, Sakai M, van Genuchten MT. The HYDRUS-1D software package for
simulating the one-dimentional movement of water, heat, and multiple solutes in Variably-saturated

The potential evaporation is used as an input to calculate the actual Media (2008): Department of environmental sciences university of California riverside, California.

evaporation fluxes based on Feddes reduction for transpiration and
hCritA limit for soil evaporation (Simunek et al., 2008).

van Genuchten MT. A Closed-form Equation for Predicting the Hydraulic Conductivity of Unsaturated
Soils. Soil Sci. Soc. Am. J. (1980) 44:892-898.

Poster presented at the 2015 ASA, CSSA & SSSA International Annual Meetings, November 14 - 18, Minneapolis, MN, USA



