Aot~ @ " “sub-urban.com






A
12-09

NORTTT
DAKOTA

MiMauj’ejejf Ml

River——{<CKTAH (]\li\
<57 Okiahoma City@







less than 0 5

e
@

TR
28ggs88ss

g
g

1,000- 1,250
1,250 1,500
1,500-1,750
1,750-2,000
2,000-2,500
2,500-3,000
3,000 - 4,000
4,000 - 6,000
6,000-8,000
8,000 - 10,000
10,000 - 25,000
25,000 - 50,000
50,000 and above

Data Center for Intemational Earth Science Informa-
on Network - CIESIN - Columbia University (2005).

Generated by Dayslespert for frimapporn







X

[

of

s, and ge

Me

quality, robustnes

8
=

’













CatskilllDeIawére
Watersheds

Croton
Watershed

New York City's
Water Supply System
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CSO’s at about ¥ inch rainfall in 24 hours
or 1/10t inch rainfall in an hour.

Combined Sewer Overflow Tiers

N

. ® Tier 1
http://www.nyc.gov/html/dep/pdf/ T—

green_infrastructure/cso_outfalls_map.pdf
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Water Conservation in Las Vegas
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Brelsford & Abbott, Ecological Econ. 2016
Brelsford & De Bacco, NETS. 2018
Brelsford & Abbott, [in review]
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Las Vegas’ per capita water consumption fell
dramatically in the 1990s and 2000s.

Total June Water Consumption Average Household Consumption

Single Family Residential
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How can we identify the most important drivers of our
observed decline in water consumption?

Semi Log Regressions Gelbach’s Decomposition

with a rich set of fixed effects, temporal uses estimates of omitted variable bias to
dummy variables and controls related to define the relative importance of various
home characteristics, weather, and covariates

neighborhood

through scenario development
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What did we find?
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Building efficient infrastructure during new construction is
the single biggest driver of reduced consumption.



How do we measure how effective the WSL program is?

Event Study Difference in Differences
* Used to ensure that WSL driven water * Used to estimate the gallons saved per
savings accrue at the time of the meter converted.

landscape change _ ,
e This compares CHANGES in

* This compares the seasonal water consumption during the landscape
comparison for the new landscape, age change to CHANGES in consumption for
T to water consumption the year it was households with static landscapes.
installed.
Cit =0+ Z Bilmie = Klit + 76 + G + €t it = G+ % + Botit + P1Kir + €t
k=-15

through quasi-experimental econometric
methods.



What did we find?

Difference in Differences

Event Study
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Large and durable water savings across seasons.



How can we test for the existence of Peer Effects
in WSL Participation?

1) WSL participants

ti-1
Pltip =t > Oloyp ftrehees) = Loos |[[(1-4f) ] (-t
t=1 k€Bi|tkr <ti—1

(1= (-1 -a)"]

2) Non-Participants

T

P(tip = ooley, p, {tkE}reai) = Lro=g H(l — ;) H (1 - )Tl
t=1 kedilt <T

3) Joint Probability for All Homes

Pllesw)= ][ Pltie=ooloym ftrehee) [[ Ptz =t > Ol {tns}ecsi)
i€V|zl'=S i€Vl #S

We model participation like it’s an epidemic



What did we find?
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Non-zero transmission probabilities across most
neighborhoods



What did we find?
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Models that allow peer effects fit the data better
than models which don’t



* Landscape change is a small but measureable
component of Las Vegas’ overall decline in
residential water consumption.

 WSL landscape conversions save meaningful
amounts of water.

* There is evidence of a peer influence in WSL
participation.
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Strategies for Analysis of Coupled Socio-
Hydrological Systems
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Adaptive
Capacity




People
Matter.

POPULATION

Urban areas house half of all the
world s people, and continue to grow
in both rich and poor countries.

Map by Tim Gulden using ORNL Landscan Global Dat
Published in Florida, the Atlantic. (2005)




Individual Neighborhood City Region
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Probabilistic, Empirical or
Agent Based Models
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Brelsford & De Bacco. NETS (2018)
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Probabilistic, Empirical or
Agent Based Models

'Sl Single Family Residential
¢ 1901-1984
\ I 1984 -1995
-+ -1 1995 - 2000
: I 2000 - 2005

I 2005 - 2012
[ Other Residential

Brelsford & De Bacco. NETS (2018)
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Urban Scaling Theory

PREDICTABLE CITIES

Data from 360 US metropolitan areas show that metrics such as
wages and crime scale in the same way with population size.
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Probabilistic, Empirical or
Agent Based Models
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Urban Analysis and
Stakeholder Engagement

Societal Goals: The urban future we want

Urban Futures
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<., Intervention
“* Innovation
Tmm‘ Emergent phenomena Sustainable
Path dependent :
Plausible
V. Intended outcomes \, " Business
g intertuined drivers Unintended consaquences . sy
Social conditions
Biphysical constraints

Past & Present Possible Futures '
Interactions within Social-EcologicalTechnical Systems (SETs) are linked

across spatia), temporal, and institutonal scales
Curment Opinion in Envicnmental Sustairabilty

McPhearson, lwaniec, & Bai.

Crnt. Opn. in Envi. Sust. (2016)

Urban Scaling Theory

PREDICTABLE CITIES

Data from 360 US metropolitan areas show that metrics such as
wages and crime scale in the same way with population size.
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