How Do Variations in Heat Islands in Space and Time Influence Household Water Use?
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OBJECTIVES MODEL ESTIMATES
Dep.Variable: Natural log of water consumption (in gallons)

0 To examine the changes in intensity and spatial

pattern Of UHI effect in Phoenix using data from VARIABLE SINGLE YEAR ESTIMATES PANEL ESTIMATES
1990,1995 and 2000. - 1990 1995 2000 Fixed effects | Random effects
Demographic
. . Adjusted Normalized characteristics: . .
U To assess whether the effect of UHI on single family e Vegetation Index (Income, education, age, Income (In.) 105606 | 217e06* | 5976.06* | 1.93¢-06* 2.076-06
. . . . Ny
residential water consumption has remained stable (NDVD) o Household Size | .0101342 | 0.0442963 ** | 1078881 * | .0089657* 0135951
over these years. v
Y . Uneloseres) s cl';':r“:c't”egri;'i‘c"s: Age of House 10043394 ** | 0067068 ** | .0085287 ** | 0157474 10081637
Q To use panel Fiata teghnlques to contrlol for the ey Ifl’ﬁt/y";‘: eor _ ) ‘S'f,'ié’.fs“ﬂli :;:‘:;‘:? o NDVI 7533721 | 1308924 | 1198813 |  -4868748 063908
unobserved site specific effects and yield more robust Single Family oS p—— PPV Rewvesemme Rpw
. . . Water C ti ot Size 756-06** | 6.90e-06" | . | 6.90e-06" .0000106**
estimates of the effect of UHI on residential water by Census Tract in !
consumption in PhoeniX. the City of Phoenix Lot Size Squared -1.71e-11 -1.85e-11 -6.04e-10** -5.27e-11** -6.29e-11**
pﬁ’)%flggfggggigfe .0000117* 8.78e-07 | -2.98e-06 -.0000345 5.90e-07
. . - Temperature 0215787 ** | 0216435 ** | .0282412** | .0129652** 10136099
METHODOLOGICAL INNOVATIONS Changes in Spatial Pattern and Intensity of UHI —
q q a ‘emperature’ of " o - x
(Standardized Nighttime temperatures) L 8926-06 | .0000201** | 0000158 0000245 0000165

U Landsat TM images are used to estimate change in land

use in Phoenix over time (1990 | 1995| 2000) T S ST

RESULTS

O The change in land use is incorporated in the fifth- 1990

generation Mesoscale Meteorological Model (MM5) to
estimate daily minimum and maximum 2 m air
temperatures for the Phoenix metropolitan region

UThe heat island has expanded spatially over the study period,
and also, the elasticity of its impact on water consumption has
intensified over time.

UEach percent rise in nighttime temperatures is estimated to
have increased water consumption of single-family residences
from 2.2% in 1990 to 3.0% in 2000. The reasons for this
intensification need to be investigated further in future research.

U Panel data analysis techniques are used to estimate the
relation between heat islands and water consumption, after
adjusting for the effect of unobserved variables

y tFT\I/E’;":;ﬁ . LB OUTCOME QIn the panel data models that combine data from the 3 study
[heat islanc per;ﬁre > Res.deat;l Water years and control for unobserved site specific factors, the
Variation estimated effect of UHI on water consumption is found to be
R > 4 somewhat lower (around 1.5%).
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