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DESIGN HAS A POWERFUL ROLE TO PLAY IN CLIMATE ADAPTATION

INSTITUTE




DRYLANDS RESILIENCE INITIATIVE [DRI]:
CAPACITY BUILDING IN THE FACE OF CLIMATE CHANGE

PROBLEM DEFINITION PROPOSED SOLUTIONS PROTOTYPING and MAKING WIDE-SCALE ADOPTION

WATER IS CHANGING: NEED FOR: ITERATIVE PUBLIC PROCESSES: DIVINING LOS ANGELES:
FUNDED PARTNERSHIPS:
HYDROLOGIC VARIABILITY; COLLABORATION ACROSS DATA INTEGRATION;
: DEMONSTRATION PROJECTS;
' REPLICABILITY; SCALEABILITY;
SOCIAL VULNERABILITY; BETTER INFORMATION; ERIEREE ERl LA =S, SHAPING POLICY:
LOCALIZATION OF SUPPLY VISUALIZING OUTCOMES; '

REFINING TOOLS PATHS TO IMPLEMENTATION
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PROBLEM DEFINITION

GLOBAL WATER CYCLE IS CHANGING
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The opportunity:

LOS ANGELES as TEST-BED.

The case for localization.
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PROPOSED SOLUTIONS

NEED FOR NEW TOOLS
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100%

Impervious Ground Surface

U.S. Geological Survey, 2003, National Land Cover Database Zone 13 Imperviousness Layer,
link: http://www.mrlc.gov
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Phase |: Probabilistic Overlay Approach

Geospatial Model

This model is both a computation device and visualization tool. We designed it to aid in the identification of the
most opportunistic areas for capturing stormwater and safely infiltrating it to replenish groundwater supplies,
a recognized priority for offsetting dependence on water imports. The model uses a multi-criteria decision-
making approach to identify the most suitable areas for stormwater capture, detention, conveyance, and safe
infiltration. Functionally, the model is composed of multiple components: a stormwater runoff model, an
infiltration model, and a constraint model. Outputs from these components are combined to form a resultant
infiltration suitability analysis and a subwatershed prioritization analysis.
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Run Off Model

30-year Precipitation Normals

15m Remotely Sensed Impermeability Assessment

Infiltration Model

1915 + 1919 USDA Soil Survey for San Fernando Valley, LA Basin
2008 NRCS SSURGO Soil Survey [incompletel

2012 CA Quaternary Surficial Geology

2003 CA Geologic Survey Soil Liquefaction

‘ Constraint Fuzzy Logic Model

2007 EPA Superfund Plume Dataset

2012 EPA Toxic Release Database

2013 CA Water Resources Control Board Geotracker Sites

Resultant Model




Surface Run-0ff Model:

Computes annual urban stormwater runoff derived
from 30-year annual precipitation data coupled with
impacts of ground surface impermeability within the
San Fernando basin.

Annual Stormwater Run-0ff Volume

low volume

—  high volume
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Resultant Analysis:

Combines infiltration model [assessing the soil types
and conditions for infiltrating stormwater] with a
constraint model [assessing risks associated with
both surface and subsurface chemical contamination]
to describe the suitability for safely infiltrating
stormwater runoff within the San Fernando Valley
basin, and pinpoints appropriate strategies for
resource recovery within the basin. Three case
studies are identified (at right).

Suitability Score for Safe Stormwater Infiltration

— highly suitable: 1.0

- moderate suitability: 0.8

- very low suitability: 0.5

not suitable, avoid: 0.0
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Subwatershed Prioritization:

How best to comprehensively manage
stormwater runoff within the basin? The
subwatershed prioritization ranks each of the
subwatersheds according to their hydrologic
function and suggests a subwatershed-scale
approach to managing stormwater at the
basin-scale.

Subwatershed Function
Direct
Infiltration

— Hybrid
Strategies

Conveyance +
Filtration
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Case Study: Hybrid Strategies Case Study: Direct Infiltration Case Study: Conveyance and Filtration

Due to highly contaminated groundwater and the risk that extensive stormwater infiltration may mobilize

Within this subwatershed, stormwater strategies are mixed: direct infiltration where possible, and—in areas This subwatershed is well suited to maximum infiltration of stormwater and suggests a dense web of dry

where groundwater contamination is known—a combination of on-site detention and conveyance to areas ponds and decentralized infiltration basins for public and municipal landuses. Water-smart streets with subsurface contaminants, opportunities for direct infiltration on this subwatershed are quite limited.

more suitable for infiltration. porous pavement, tree box filters, and curb extensions would be ideally suited here. On-site detention and Strategies to control, detain, and convey stormwater off the existing urban fabric to areas more suitable for
direct infiltration are favored. A network of urban forests would aid in remediating brownfields, breaking up

direct use of stormwater through techniques such as rain gardens and cisterns would be appropriate for

. . impervious surfaces, filtering particulate matter, and decreasing heat loads.
residential areas.
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ITERATIVE PROCESSES, TESTING PROPOSED SOLUTIONS

TOOL DEVELOPMENT

HOW DO WE EVALUATE THE IMPACTS OF INTEGRATING NEW, MULTI- SCALAR,
DISTRIBUTED WATER INFRASTRUCTURES INTO THE EXISTING BUILT ENVIRONMENT?
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Until now, relevant water data has been
Insufficiently rich, integrated, and
analyzable to inform effective site-specific
decision making.
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Water Infiltrated:

gallons (or acre/feet)

Energy Saved:

kwh

GHG Reduced:

tons of CO2E

Economic Cost/Benefit:

Dollars expended/saved
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ITERATIVE PROCESSES, TESTING PROPOSED SOLUTIONS

TOOL DEVELOPMENT

HOW DO WE MAKE A DATA-RICH, ACCESSIBLE DECISION-MAKING TOOL
AVAILABLE TO PLANNERS AND AND DESIGNERS ?
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Design professions (and schools) don't
have the tools they need to effectively

engage the design of adaptation In

drylands.




Run Off Model

30-year Precipitation Normals

15m Remotely Sensed Impermeability Assessment

UCLA Downscaled GCM Predictions

Infiltration Model

1915 + 1919 USDA Soil Survey for San Fernando Valley, LA Basin
2008 NRCS SSURGO Soil Survey [incompletel

2012 CA Quaternary Surficial Geology

2003 CA Geologic Survey Soil Liquefaction

Constraint Fuzzy Logic Model

Phase Il: ITERATIVE PROCESSES ‘

2007 EPA Superfund Plume Dataset

Downscaled Climate Change Inputs
+ Parameterized Modifications to
Built Environment

2012 EPA Toxic Release Database

2013 CA Water Resources Control Board Geotracker Sites

Resultant Model
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PRINCIPLE INVESTIGATORS:

ARID INSTITUTE Peter Arnold

Research Director, Arid Lands Institute, Woodbury University, Burbank, CA

Hadley Arnold
Executive Director, Arid Lands Institute, Woodbury University, Burbank, CA

ARUP Rowan Roderick-Jones
Senior Scientist, Water Systems Group, ARUP, San Francisco, CA

Deborah Weintraub AlA

Chief Deputy City Engineer, Bureau of Engineering, Department of Public
Works, City of Los Angeles, Los Angeles, CA

PERKINS+WILL Leigh Christy AIA LEED AP BD+C
Associate Principal, Perkins + Will, Los Angeles, CA

John Haymaker PhD AlA
Director of Research, Perkins + Will, Atlanta, GA
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HAZEL WILL.:

e REPLENISH LOCAL WATER SUPPLIES;

e REDUCE RELIANCE ON CARBON-INTENSIVE WATER IMPORTS;
e IMPROVE NATIVE ENVIRONMENTAL FUNCTION;

e PROMOTE DESIGN INNOVATION AND CIVIC SPACE-MAKING;

e HONOR THE CHARACTER OF DIVERSE NEIGHBORHOODS;

e SERVE AS APROTOTYPE FOR DRYLANDS GLOBALLY.
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PATHS TO IMPLEMENTATION, WIDE-SCALE ADOPTION:

DIVINING LA:

FUNDED PARTNERSHIPS, PUBLIC ENGAGEMENT,
DEMONSTRATION PROJECTS, and POLICY INNOVATIONS

[ FEASIBILITY, REPLICABILITY, SCALEABILITY ]
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Thank you.
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