Using Water Budgets to Estimate Inflow and Infiltration throughout a Metro Area
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Human activities can have substantial impacts on water budgets. The equation below was used to estimate 1&I that leaves a watershed: ||g50%cs o ® ‘90 _ _
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evapotranspiration (AET), and stream discharge. where P is precipitation, L is water-supply pipe leakage, Qg is non-1&| .l @ﬁifg §/O o §’§ _;ﬁ - ! '
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effluent from wastewater treatment plants (WWTPs). outflow. In this paper, AET; is calculated as follows: I N e L - o 0 o .
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One important anthropogenic outflow that has tended to be and E is evaporation from impervious surfaces. AET; is calculated using
overlooked in watershed analyseS IS the urban phenOmenOn of inflow models in Fang et al. (2015). AET, is calculated as follows: s Inflow§6 Panels to the left are Mean annual totals for the groups of watersheds for the water-budget terms.
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|&I can be a major outflow In urban watersheds, thereby making it a + 1&I increases with degree
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(a) Location of the City of Atlanta and DeKalb County with respect to the 90 watersheds and (b) daily water use per month O
. ° One urban watershed has
Stream Discharge p .
 Daily mean streamflow from 2013 to 2020 was acquired from the United States Geological Survey neg“glble I&I ) mOSt Ilkely
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. Estim_ates within the 90 watershegls were made using Iist:_s of non-agricultural permits along with water- tru nk sewer replaCEd .
supplied data from the aforementioned annual water audits. Estimated annual &I totals for the 90 watersheds. Estimated annual 1&I as a percentage of stream discharge for the 90 watersheds.
Agricultural Water Withdrawals
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cnvironmental Protection Division of the Georgia Departmen of Natural Resources Modeling Results
AET Most accurate model for 1&I (Nash-Sutcliffe E=0.60) Most accurate model for I&l (Nash-Sutcliffe E = 0.58)
* Mean monthly AETj totals (i.e., AET that did not include impervious surfaces or account for irrigation) for
e g o s P -10.140 + 0.365 * HD;, + 1.052 * PD -1.548 +0.072 * HD, + 0.009 * PD
precipitation, potential evapotranspiration (PET), and leaf area index (LAI) to predict AET totals.
Stream Gauge © « AET; was adjusted based on comparisons of water-budget AET and AETj at the reference watersheds.
. -Annua_d impervi_ous AET (i.e., evaporation) was gs_tim_ated using eva_poratio_n rates found in the literature. HD?O — density of housing units (units km-Z) built prior to 1970, PD = popuiation density (persons km-2)
ge in Diem et al. ® For this study, it was assumed that 20% of precipitation that fell on impervious surfaces was evaporated.
(2021) and Pangle et al. (2022) * The final AET total was the sum of biome AET, irrigation AET, and evaporation from impervious surfaces. CO n C I u S i O n S
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Locations of the 91 gauged watersheds used in this study. All watersheds are within and proximate to the Atlanta metropolitan statistical area (MSA). The ReferenCeS i i i _ 7
four reference wate?shegds are identified as are the thregwatersheds examined in both Driem et al. (2021) and Pangle etF;I. (2022). Shown within the Fang, Y., Sun, G., Caldwell, P., McNulty, S. G., Noormets, A., Domec, J.-C., King, J., Zhang, Z., Zhang, X., Lin, G., Zhou, G., Xiao, J., H Oweve r’ th e r e I S a’ I Ot Of u n C e rtal n ty W h e n u S I n g th e Wa‘ter b u d g et ap p ro aC h to eS tl m ate I& I . Th e r e
watersheds are land cover and locations of wastewater treatment plants and water withdrawals for public water systems, golf courses, and farms. The & Chen, J. (2015). Monthly land cover-specific evapotranspiration models derived from global eddy flux measurements and - - - - -
inset map shows the location of the Atlanta MSA within the Cfa cIirF:\ate type, which covers most of tf\e southeaste\in Unitegd States. remote sensing data. Ecohydrology, 9(2), 248-266. https://doi.org/10.1002/ec0.1629 C a.n b e I a.r g e er r O rS a.S S O C I a.t ed Wi t h t h e eS tl m a.t I O n Of eV e ry ter m I n t h e Wat er b U d g et .
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