<
=~~~ STONE ENVIRONMENTAL

[

Community Resilience Using Web-based Tools

May 20, 2016
Presented by David Healy

Resilient Vermont: 2016 Conference



Contents

1 Background & Team

2 Modeling Community Erosion from Climate Change App

3 Modeling Resilience to Stormwater During Extreme Events App
4  Vermont Solar Sandbox App

5 Outcomes

—
n'_.?.- STONE ENVIRONMENTAL



Background

Climate Resilience App Challenge i June 1-15, 2014

A Esri Sponsored app challenge inresponsetoThe Pr esi dent 6s
Plan

A G o a | evelop §ame changing apps that promote climate resilience. 0
A Awarded a Runner Up

AJudges comment ed stdpe it usingdatd thabprovidedifer
Al ar g enafysisannmanyareaso éi n woér msci en,t ivwlkal ics
the strongestappwer ecei ved. O

@UMSDR & esri

The United Nations Office for Disaster Risk Reduction
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Background

Global Disaster Resilience App Challenge - August 15-27, 2014

A Esri sponsored app challenge in collaboration witht h e  Offic@ for
Disaster Risk Reduction (UNISDR) Making Cities Resilient Campaign

A G o a Designfian app around one or more areas on the United Nations 10
Essentials for Making Cities Resilient list. Explore all angles to reducing
urban risks. 0

A App could be for everyday citizens or for policy and planning purposes

AJudges ¢ omme rworth dotinf aswosls fbr assistingc o mmu ni t i

SE)UNISDR @esri

Offi Risk Red
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http://www.unisdr.org/campaign/resilientcities/toolkit/essentials

Background

HackVT 24-Hour Energy Innovation Competition i October 13-14, 2014

A HackVT sponsored app challenge in collaboration with Green Mountain
Power, MyWebGrocer, Dealer.com, and FairPoint Communications

A G o a Hevelop digital products, apps, and websites that support the state's
vision of an affordable, efficient and renewable energy future for all
Vermonters. 0

@UMSDR & esri

The United Nations Office for Disaster Risk Reduction
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Background

Stone App Development Team

AAll 10 members of Stoneds Applied |
worked intensively together over a two-week period to develop each of the
Esri sponsored applications.

A Four members of the AIM Group worked over 24 hours for the HackVT
sponsored application.

A The Group is made up of GIS Scientists, Database Programmers, Web
Developers, and Modelers.
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Modeling Community Erosion from Climate Change

Response to the Esri Climate Resilience
App Challenge 7 June 1-15, 2014

Help community members understand
erosion risk as a result of climate
change

Evaluates:

A changes in annual total erosion as a
result of climate change

A seasonal variations in erosion

A soil losses due to extreme
precipitation events

A erosion estimates based on land use
change

A uncertainty in future climate
predictions

CORE CAPABILITIES USED

GIS/Modeling Web Application

w
w

MUSLE erosion modeling
Climate change model analysis

Key Tools:

w

>C € € EEEEEE

ArcGIS Server (custom geoprocessing
services,map services, image services)
ArcGIS JavaScript API

ArcSDE

Python and ArcPy

NetCDF python libraries

ArcGIS REST API

Google Charts

PostGreSQL

jQuery

py)
o

http://erosion.stone-env.net

o
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Modeling Community Erosion from Climate Change

Erosion estimates are based on:

A historic precipitation data overa =~ ___
20-year time period (1981-00) e e =

A predicted future precipitation over
a 20-year period (2051-70) based
on 5 climate models

A Modified Universal Soil Loss
Equation (MUSLE)

7 Soil factors (SSURGO)

7 Landscape factors (SSURGO)
7 Land use (NLCD)

71 Dynamic storm-based runoff

Erosion from Winooski River into Lake Champlain, 2015, Airshark
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Modeling Community Erosion from Climate Change

[ & erosion.stone-env.net
Modeling Community Erosion
from Climate Change

§ STONE ENVIRONMENTAL INC

Welcome to the Stone Environmental application
for the Esri Climate Resiliance App Challenge
2014.

This application enables community members and
leaders to understand the impact climate change
will have on soil erosion. It provides a basis for
taking preventative action regarding infrastructure
investments and soil conservation using high-
resolution scientific data.

We use historic and future precipitation data over
20-year time periods (1981-2000 and 2051-2070)
from five state of the art climate models as inputs
to an erosion model. The erosion model results
provide information on changes in annual total
erosion, seasonal variations, and soil losses due
to extreme precipitation events, as well as insight
into uncertainty in future climate conditions.

To get started:

1. Select location: Get started with your
analysis by locating your area of interest. Pan
and zoom the map or type an address into the
geocoder to change location. Current-day
conditions for annual average erosion are
shown on the map to help you identify today's
areas of high risk for further analysis.

2. Click to run: Run the model by clicking on
any map point. The erosion model runs with
soils and land use information at the selected
location and historic and future modeled
precipitation data. Results are displaved
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http://erosion.stone-env.net/
http://erosion.stone-env.net/

Modeling Resilience to Stormwater During Extreme Events

]
Response to the Global Disaster CORE CAPABILITIES USED

Resilience App Challenge - August 15- iV e o A o[ el
27,2014

w Stormwater modeling
w Extreme precipitation analysis

Help cities understand high risk areas Key Tools:

due to runoff accumulation in relation w ArcGIS Server (custom geoprocessing
to key infrastructure, public and services,map services, image services)
residential buildings, and flood zones ArcGIS Desktop

ArcGIS Server (custom geoprocessing
services, dynamic and cached map services)
ArcGIS JavaScript API

ArcSDE

ArcPy Python libraries

ArcGIS REST API

Google Charts

JQuery

json Python library

numpy Python library

URL:

2 &

Evaluates:
A storm-based runoff
A location of key infrastructure

w
w
w
w
w
w
w
w

w http://runoff.stone-env.net
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Modeling Resilience to Stormwater During Extreme Events

Runoff estimates are based on:
A user defined storm
A baseline storm (10-year, 24-hour)

A Soil Conservation Service (SCS)
Curve Number Method:

7 Soil factors (SSURGO)
7 Landscape factors (NHD+)
7 Land use (NLCD)

Culvert Failure During Tropical Storm Irene in Townshend, Army Corps of Engineers
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