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Modeling and Mapping Urban Evapotranspiration in the Lower Boise River Basin

Abstract

Surface water demand is primarily controlled by the evapotranspiration (ET) rate, but ET rates are not
regularly measured in urban environments. This complicates crucial aspects of efficient water
management. | hypothesize the average annual urban ET rate is significantly lower than the surrounding
agricultural ET rate, which is commonly used interchangeably with the urban rate. To test this hypothesis,
| will map, model, and compare ET of urban and adjacent agricultural landscapes. Using a locally
calibrated model and remote sensing data, satellite imagery will be used to create a spatially and
temporally distributed ET dataset to analyze the regional ET rates.
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INTRODUCTION MODELS AND RESULTS

In this study, we seek to model, map, and interpret trends of evapotranspiration in semiarid urban environments. Image Processmg Model
The amount of water a landscape needs is primarily controlled by the rate of evapotranspiration(ET), which is the Sentinel 2A Satellite Imagery » GIS Processing » Table and Image Outputs
amount of water consumed through surface evaporation and plant transpiration. Measuring ET is a complex task and |
specific instrumentation is cost prohibitive and estimates are often poorly constrained. This is especially true for urban oE ;
landscapes where ET is either assumed to be zero or equivalent to surrounding non-urban land. The lack of good E{Eﬂdaw Albedo .
estimates of urban ET limits our ability to use finite water resources efficiently. conditions (0.03- BLUE) + (0.11- RED) + (0.337 - NIR) + (0.065 - SWIR) + (0.054 - SWIR) — 0.0018
This study has four research objectives: &
1) Develop a GIS model to spatially map and classify evapotranspiration at very high resolutions in urban :‘ P .
environments. .E]E@
2) Apply the model to the semiarid Lower Boise River Basin .Brﬂ j"_:L i j>
3) Compare seasonal trends of urban and non-urban ET rates e —.%ZFHE
4) Analyze the impact of landscape change on ET rates -
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located in West Central Idaho. The M ey NG RRR) e SRR ] NIR+ RED
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Treasure Valley, which is one of the SH
fastest growing areas in the country
and is projected to grow to more ET Model

than 1 million people within the ET Calculations

next few decades. The ~650,000
current occupants rely on the
capture, delivery, and use of
seasonal snowpack to thrive in the
semiarid climate. The current
system is a complicated network of
reservoirs, canals, and drains. It is a
system designed for agriculture,
but is adapting to an urbanizing

Processed Image Table Values

Output Attributes

Freid Value Field Value
OBECTID 50286 OBECTID 121387

Shape Poart Shape Pont
poanticd BOIEE poanitid 121387

Climate Data

ord_code  0.535407 Joed_tode 0.799444
Albedo 0.140084 | Abedso 0, 154388
EToa 5304757 | EToa 7. 5E04E

ETrF_os 0.8273 ETeF o5 10150594
future. B =
Evl 0535407 JENVT 0.759444
- . _ LAl 0638852 [t 360935
. .0 i, e ! 4 , 1 - .y — For ¥ ndahy | | i h ol o 'h‘_ur q" MNOWT 0455707 nowT 0. 747413
o R TN ik e PRI Y, o B Y RN 2%,743839 Jan 25.988557
: S 11 ! S P S . Uy :_ /! N iy e A ¥/ 2 . I Soddeatho 0.219633 | solbestFin 0123348
- At iy - 3 . ! b i L - . | i N =" a
..._. I : :n.: ™ . --u. . IS, . g L:_ # 4 e & ’ y -’ - . ._j t = ' W i ! [ E :. . \ -." _‘ ..':" i = ..I_ ¥ i '. {\ -
% ‘9 ASCE Reference ET _ 1% R O L A RSN Y LS, £ S e RS
rv, WL S = - ' |7 S SH W W T AR e LT R VAR O WO ;
¥ NG L | G ey / N\ : b e Ukl O
ol b Yy A i . - 2 Ar - >l
i e Y ‘ i N <9
AR RS AR R 2 o T o 0.408-A- (R, — G .U AN = R iy
~P, _ QTR === alab T+273 AR e Xgo O AR e et T N _ \ N : AT S s
3, AL “:l: “rim- N s s BT Tn —— ET == o ] iy og) PR (EIGE O 15 ™ - T r e A ’ - " L a8 L . i e R o T e T Lﬁ::*’ ".‘I-"-{.
A RN ref A = S T o o TR A G e e abes i )
O _-:u'-'-r - = - o '-':.. '-'N.f L ‘—|—‘ fy - + d L] 2 II r..': ..‘. h _;_ ] -‘ gt I -L :' t”- 3 ;: 3 I'I;:‘ ki L ] ‘--,'..',i. I . a > .‘ .I_-F E . ._\ .3 .-\_-— ”- o . r :f el I:; h.:.- b.'-l.',.I.i_?'-"'.T‘.'-:'.-.-i_h
A ’ ’1#;
> - ] ] . - ‘{-ﬁ"
A ET Calibration and Calculation i
» 3

ET, = ETye;s - ke

—2.25-EVI
BT ey = ETref « K1 (1 — € ) — ko ET Intensity Scale

_.I ﬁ iﬁ _ : W'Y E.._.._*i&*’*'_-iﬁ y — e
INITIAL FINDINGS AND IMPLICATIONS REFERENCES

Original graphic from Hawk Stone; IDECQ

Nagler et al. 2013. Estimating riparian and

METHODS The initial model output clearly shows classifiable mapping of ET in agricultural actual
. i S i % evapotranspiration by reference
urban landscapes; granting the ability to differentiate between ARSI BA HH A MOBIS
This study uses high resolution imagery in conjunction with a derived enhanced vegetation index to calculate actual eammercisl. and residential areas. Liassilicatians. can e sreated ang e e o e
y g 8Ery J 8 used to generate maps and statistics. It will also allow seasonal Nouri et al. 2012. Areview of ET

measurement techniques for

statistics to be calculated between images, over the length of the estimating the water requirements
of urban landscape vegetation.
water year.

ET(e.g. Nouri et al., 2012; Nouri et al., 2013; Nagler et al., 2013), based on a calibrated reference ET. It is an adaptation

of METRIC(Modeling Evapotranspiration at high Resolution with Internal Calibration), developed by Dr. Rick Allen at the
University of Idaho (Tasumi and Allen, 2007).

Nouri et al. 2013. Remote sensing

The image on the left shows the potential water demand between an techniques for predicting:
evapotranspiration from mixed

1) Download and preprocess images(atmospheric correction and band scaling). is a clear intensity difference between the two areas, but their timing Tasumi, M., and R.G. Allen. 2007.

Satellite-based ET mapping to assess

JESwo»5®»  agricultural field and an adjacent subdivision on the same day. There vegetated surfaces.
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2) Create NDVI, EVI, and Albedo images with associated pixel attribute tables(Bands = Blue, Red, NIR, SWIR). e and length of growing season varies greatly(crops are more intense variation in ET with timing of crop
_ " . d ci 4 & SR _ T QBT S AR all y YIS TR 1 e %% g over a shorter growing season, where grass is less intense and more ReNEiIREnE
: P -, & - P e N ESFEN eyee : : Image Credit
) Export attribute tables and climate data to Arcpy ET modeling script o g e O %{i’% consistent over a longer season.). The cumulative ET over each area USGS National Hydrological Boundary data
. . . . . i . . . . PR S : ¢ A : .‘f'.h A g N . . . . . Basin image showing Canals, drains, and
4) Rasterize ET product tables and spatially distribute point values using ordinary spherical kriging. B e . ; _ HANER will show the difference in seasonal consumption. These comparisons | .. from Hawk stone at IbEQ
_ o _ _ o R el -M, Q_&' Wi .p,m] = will be made, along with all relevant statistics, upon data set ﬁja;;*; ”‘S"‘:‘fgiﬁ;gﬁ‘ ;Snzﬂsﬁgﬂz[gffﬂ
5) Derive statistical seasonal relationships between land classifications and modeled ET. AP GREMDEERFRY L oz s completion. Nilother sonfert g dfindlTeom Eiffi
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