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UNC Asheville’s NEMAC
National Environmental Modeling and
Analysis Center

e Applied Research and technology development on integration of
environmental and climate data sets

e Data and GIS

e Visualization

e Decision Making
e Decision Support tools for Flood Mitigation, Emergency Response,
Water Resource Issues, Vulnerability and Resilience
e Collaboration among government, academia and private enterprise
e Economic Development activities in the Western Carolina Region
e Active Undergraduate Research
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GIS — Spatial
Images
Text
Data Feeds

Accurate and
Current

From Data to Decisions
A four-step business process
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Creating
Visualizations

Science
Multimedia
Delivery
Technologies

Dynamic and
Rapid Delivery

winEMAC
Telling the Group
Story DeC|§|on
— Making

Communication
Education
Narrative

Serious Games

Listening
Recording
Scenarios

Alternatives
Uncertainty

F_itS the Supports the
Audience and Decision
Specific Need Making Process
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Overview

e Baseline changes in climate increases risk of
severe weather impact

— Drought -> fire from lightning
— Long periods of rain -> big storm -> flood
— Sea level rise -> storm surge -> flood
* Non-climate issues add to sensitivity
— Pests killing trees
— Population and demographic changes
— Economic Issues
* |mpact on decisions
— Who accepts responsibility and assigns resources?



Decision Making Building Blocks

Data -

What do we
know?

Natural
Human
Built
Economic
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Decision Making Building Blocks

Values -
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care about?
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know?
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Natural
Human
Built
Economic

copyright UNC Asheville's NEMAC 7



Decision Making Building Blocks

Values -

What do we
Data -

care about?

What do we
know?

Linked to Decision-Makers
Proper Scale

Natural
Human
Built
Economic

Future —
What could

happen?

Uncertainties
Models

copyright UNC Asheville's NEMAC 8



Decision Making Building Blocks

Values -

What do we
Data -

care about?

What do we
know?

Linked to Decision-Makers
Proper Scale

Natural
Human
Built
Economic

Future —
What could

happen?

Uncertainties
Models

copyright UNC Asheville's NEMAC 9



Decision Making Building Blocks

Values -
What do we

Data -

What do we
know?

care about?

Linked to Decision-Makers
Proper Scale

Natural
Human Action -
Built | Future — What are we
Economic What could willing to do

about it?

happen?

. Who is “we”?
Uncertainties L
Who is willing to accept
Models - :
responsibility and assign
resources? 10
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Scales of responsibility

Personal

Neighborhood/County

Regional — connected by a shared service
. National
. Global



Climate and Climate Change Data and Models

Values -
What do we
care about?

Data -

What do we
know?

Linked to Decision-Makers
Proper Scale

Natural - Climate
Action -

Human
Built Future — What are we
Economic What could willing to do

happen? about it?

Who is “we”?

Who is willing to accept
responsibility and assign
resources? 12

Uncertainties
Models - Climate




JNGC Asheville's National Environmental
e _odellng and Ana|y513 Center

INC ASHEVILLE
NEMAC
MATIONAL ENVIRONMENTAL
MODELING AND ANALYSIS CENTER

Decision Portals, GIS Viewers, Drafted Map Suites, Facilitation in support of the NCA




National Climate Assessment

e Decision: Integrated solutions that consider
factors including economic development,
transportation, agriculture, etc.

e Scale: National

* Use of Climate Data: National and Regional
climate impacts on key issues and sectors
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Climate Assessment
Conceptual Model of Linked Relationships

Drought

Water
@ Shortage

Assessments lead to decisions: focus on resources and values lets end customer 1
understand why climate matters
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National scale, updated every eight days, change detection system




CONTACT US

Search

ForWarn

Satellite-Based Change Recognition and Tracking

Home Overview News Highlights Data Support

What is ForWarn? Recent News

Forwam is a satellite-based forest disturbance monitoring system for v Offidal Forwarn News Release Now Available
the conterminous United States. It delivers new forest change prod B :
every eight days and provides tools for attributing abnormalities to
insects, disease, wildfire, storms, hurman dewelopment or unusU3 .
) o ) B USDAFS AND NASAJOINT PRESS RELEASE 02 15 12.00C

weather. Archived data provide disturbance tracking across all | . L.
since 2000, Interactive maps are accessible via the Forest Cha 5 ” ntrodudng the Pest Proximity Database
Assessment Yiewer Read mare about Fararn hare. = | s 2172012 - 10:40 The new Pest Proximity Database, now built into the

' Forest Change Assessment Yiewer, helps determine which insects and

oziztz0z -02:26 The official news release from the USDA Forest Service
gnd NASA announcing FofVarn is now available for download!

dizease agents are most likely to have been responsible for new forest. .

MOre news

Website for Visualization and Story Telling — Forest Health is Value Driv%r



U.S. Forest Change Assessment Viewer
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9/2712011.
-US Drought Monitor

Storytelling on the web to support the GIS Viewer




ForWarn Decisions

Values -
What do we

Data -

care about?

Fuel Models for Fire
Landscape scale Forest
Health Issues

What do we
know?

Forest Health
Climate
Contributing Factors

Action -

What are we
willing to do

Future —
What could

happen? about it?

Climate Models
Fire Models
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Version 1.2
D.Lee 8/14/12

A Quantitative Model — BBN for Wildfire
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Crosswalk of Data to Nodes

= ERS5typology
Fact States=e.g. codes
Urban Influence based on S:ﬁail:;r:ﬁ?c:pnl?t:: E:Ij
Urban Influence i i .
population and location Large metropolitanarea. ¢ e v
Average urbanness value
Urban Index calculated from Edwards and | micdex
Hargrove product.
Percent of known fires thatwere | Percentages, & bins (Low to
Matural Ignitions caused by natural ignitions. High)
=== o
- = |ANDFIRE NVCS
Existi tation cluster based
HISHNG VESELAHON CILSEETBASEE | asses: NE= 100s: SE= 200s:
Vegetation Cluster on LAMDFIRE NWVCS class W= 300s
information.
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National Fire Plan

Values -
What do we

Data -

What do we
know?

care about?

Resilient landscapes
Resilient communities
Firefighter and public safety

Natural
Human Action -
Built | Future — What are we
Economic What could willing to do

happen? about it?

Drought impact on fuels
Lightning for ignition
Heat linked to firefighter safety
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North Carolina Mountain Resources Commission
Vitality Index
www.wncvitalityindex.org

[

County Decision Makers needed some help — we provided an online tool with 160 metrics y



Western North Carolina Vitality Index Akt Browse Data

Overview
Natural
Human
Built

YA

+ Download PDF

HOITE Search

The ywestern Morth Caralina Yitality Index reports on the 27 counties of Western Morth Carolina through the perspectives of the region’s
natural, social, built, and economic environments. Designed to assist local governments, interest groups, and the public in furtherance of
the Mountain Fesources Commission's owerall mission to "fake care of our nafural resources fo enhanee and sustain qualfy of iife and
ensure the long term heaithr of aur region ahd our peopis, *this resource allows the information necessary to:

« Protect our region's abundant and unigue natural resources,

* Promote dewvelopment and land use planning that accommodates sustainable growth,

* Preserve the heritage and culture that defines our communities while strengthening public health, and
Improve the region's local economic activity and expand its influence.

This index i5 sorted into four categories.

The Natural Environment — Frorm the pristing streams and rivers to the towering Blue Ridge Mountains, this analysis of Western

‘ Marth Carolina's natural resources reports on the witality and sustainability of our topograpty and geology, the state of our
weather and climate, water quality, and air quality.

spiritual values are important elements that reflect all YWestern North Carolinians. This study observes the region through a lens

!i: The Human Environment — Yith generations of experience honed down to an efficient craft, local music, art, heritage, and
focused on our population, human health, education, and culture.

. The Built Environment — Looking at the region's status on land use, housing, transportation, water supply, energy, and natural

H stressors, hazards, and risks, this analysis covers the places we work, shop, play, travel, and live. Through careful planning, these
uses can be balanced to minimize their environmental impacts in arder to ensure a lasting and productive community.

The Economic Environment— A [00k at the region's standing on income and powerty, employment, agriculture, forestry, and
tourism is essential to promoting a locally sustainable and resilient econonmy.

Mountain BLUCRIDGE »__
Resources " S
(ommission ‘ L1
Contact Disclaimer Privacy @ 2012 Mountain Resources Commission

The home page of the website note the imbedded GIS Viewer 27
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—— Highways |sothermal Planning and Development Commission
& Corporate Limits Land of Sky Regional Council
|: County Boundaries ~ Northwest Piedmont Council of Governments
S > Lakes Southwestern Commission
Rivers f Western Piedmont Council of Governments

Decision makers at county and regional scale
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Precipitation Patterns

re

Palmer Hydrelogical index
D o

IS

&

(&)
|

Climate Change

past three decades

The two longest dry periods have occurred in the

~

ltll

rI‘|'|| M B T' c By

- - = = = = = = = = = = = = = T EF R s B oW

Palmer Hydrological Index for the Southern Mountains of NC

Average precipitation has remained constant over the past century.

mmmmmmmmmmm

Average Annual Precipitation 1970-2000

. High: 104"

- Low: 37"

Regionally specific products aided by storytelling turns a map into a tool
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Concept of Pinch Points | 1-40 Landslide in 2010

Map Vicinity

* | . Vulnerability is related to mobility in
the transportation sector

e Pinch points that disrupt a service

e Climate Change chapter for a
Regional Transportation Plan

! High : 6,000

Low : 1,500

L [Irermro
[] county Boundaries

.‘__’ l Miles Sources NC Fioodplar Mappng Program NC CGIA
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Western North Carolina Transportation
Planning

Values -
What do we

Data -

What do we
know?

care about?

Vulnerability of lack of
Mobility following a
disaster

Natural
Human Action -
Built | Future — What are we
Economic What could willing to do

about it?

happen?

Precipitation
Winter Weather
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NEMAC

UNC Asheville's National Environmental
Modeling and Analysis Center

3D Visualization adds another dimension to public understanding — integrated ArcGlobe
32



Swannanoa Watershed

~a North Carolina
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D Perspective of The Upper Swannanoa Watershed

1998 FEMA FIRM Data vs.
Newly Updated FIRM Data

| 1998 Floodzones
. 25 Updated Floodzones

Nuto: This map is for general reference purposes only and
g contains no legal representation. The floodplain data depicted |
in the map that was acquired from the North Carolina
 ~ Floodplain Mapping Program (NCFMP) and i eurrently undar
review, thus considered “unofficial”. The 1998 FEMA
floodplain data depicted in the map is currently official

==~ Main Background imagery is 2008 Color Orthophotography acquired
= from the National Agriculiure imagery Program (NAIP) and hasa i
resolution of 1 meder]. Elevation deta source used is LIDAR.

Data Sources. Buncombe County GIS, NC One Map,
NAIP, NC DOT, NCFMP, FEMA

Map Not-to-Scale - Map Date: December 2007

Watershed mapped and displayed in full three dimensions




Background and Timeline

September 2004

+ Hurricanes Frances and Ivan

+ Severe flooding in the Swannanoa Watershed
« Extreme property and infrastructure damage 3
« City of &sheville makes emergency repairs to pl

2005
« Morth Carolina Legislature passes 2005 Hurric

2006
« City of Asheville forms the Flood Damage Redu
« City of Asheville installs Swannanoa Flood Wa

2007

+ Floodplain management recommendations deli
« City of Asheville adopts new Flood Operations
Burnette Reseryvoir

2008

o LS armw Corps of Fngineers comnletes Rilfro)

@ rositive  [] MNeutral [l Negative

Companion website to allow full interaction with data and recommendations



NgAshewrles Natiofial Environmental »
,Model:ngand Analysls Center '

--‘i’.: g e r' ] ‘fr

«Blincombe’ Cdunty b &

e ]

Mult1 Hazard Riski Toc 1*‘“

rlqktoo"l nemac. org/buncomge,#*’m
I iay LRy dhE

Emergency Managers needed an integrated decision tool for FEMA reporting




Multi-Hazard Risk Tool

Purpose of study: Tool for Emergency
Managers that integrates

Decision: How to plan for multiple risks
including flooding, wildfire, landslides, winter
storms, dam failure, etc.

Scale: Buncombe County

Use of Climate Data: Drought, flooding,
precipitation, winter storm occurrence

copyright UNC Asheville's NEMAC 39



Map Viewer —— hold down SHIFT key and drag mouse to zoom - B

Map Image | ESRI Strests - Map View L Flood | Map Zoom L Black Mountain | Reports [ Parcel Count Risk Report | v] | Run |
1k

Parcel Count Risk Report

Parcel Value Risk Report
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Identify Features Parcels in 100vr Floodplain

Print Map

Tool tied to individual parcels — integration with City of Asheville and 20

Buncombe County GIS Databases




Buncombe County Multi-Hazard Risk Toaol
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Buncombe County Multi-Hazard Risk Toaol
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Summary reports available by

area and hazard

Parcel Count for Floods for Black Mountain

Export to MS Excel

DRAFT - Do not use numbers for any official capacity.

Parcels in Floodway | | Parcels in 100 Year Floodplain | | Parcels in 500 Year Floodplain | | Information

Agricultural Parcels % Total Parcels Acres
Occupied 0 0.00 0.00
Vacant 0 0.00 0.00
Total 0 0.00 0.00
Commercial Parcels % Total Parcels Acres
Occupied 28 0.61 215.24
Vacant 12 0.26 57.54
Total 40 0.87 272.78
Industrial Parcels % Total Parcels Acres
Occupied 4 0.09 78.34
Vacant 0 0.00 0.00
Total 4 0.09 78.34
Residential Parcels % Total Parcels Acres
Occupied 75 1.63 106.40
Vacant 25 0.54 46.42
Total 100 2.17 152.82

Other Parcels % Total Parcels Acres
Occupied 18 0.39 283.01
Vacant <] 0.13 9.25
Total 24 0.52 292.26

Total Parcels % Total Parcels Acres
Occupied 125 2.71 582.98
Vacant 43 0.93 113.21
Total 168 3.65 796.19

% Total Acres

0.00

0.00

Fa i alal

Parcel Value for Floods for Black Mountain  Export to MS Excel WValue Multiplier: |1.25
DRAFT - Do not use numbers for any official capacity. Adjusted Market Value equals Total Market Value times 1.25.
Parcels in Floodway | | Parcels in 100 Year Floodplain | | Parcels in 500 Year Floodplain | | Information |

Agricultural Adjusted Market Value Total Market Value Land Value Building Value Improved Value
Occupied $0.00 $0.00 £0.00 $0.00 50.00
Vacant $0.00 $0.00 30.00 $0.00 30.00
Total $0.00 $0.00 30.00 $0.00 30.00
Commercial Adjusted Market Value Total Market Value Land Value Building Value Improved Value
Occupied $50,718,500.00 $40,574,800.00 $9,581,300.00 $30,686,000.00 $307,500.00
Vacant $1,424,000.00 $1,139,200.00 $1,139,200.00 $0.00 30.00
Total $52,142,500.00 $41,714,000.00 $10,720,500.00 $30,686,000.00 $307,500.00
Industrial Adjusted Market Value Total Market Value Land Value Building Value Improved Value
Occupied $4,017,000.00 $3,213,600.00 $1,182,200.00 $2,011,500.00 $19,900.00
Vacant $0.00 $0.00 30.00 $0.00 30.00
Total $4,017,000.00 $3,213,600.00 $1,182,200.00 $2,011,500.00 $19,900.00
Residential Adjusted Market Value Total Market Value Land Value Building Value Improved Value
Occupied $11,794,250.00 $9,435,400.00 $2,649,500.00 $6,742,100.00 $43,800.00
Vacant $1,807,750.00 $1,446,200.00 $1,446,200.00 $0.00 30.00
Total $13,602,000.00 $10,881,600.00 $4,095,700.00 $6,742,100.00 $43,800.00
Other Adjusted Market Value Total Market Value Land Value Building Value Improved Value
Occupied $63,645,500.00 $50,916,400.00 $6,536,800.00 $43,191,100.00 $1,188,500.00
Vacant $254,500.00 $203,600.00 $196,900.00 $0.00 $6,700.00
Total $63,900,000.00 $51,120,000.00 $6,733,700.00 $43,191,100.00 $1,195,200.00
Total Adjusted Market Value Total Market Value Land Value Building Value Improved Value
Occupied $130,175,250.00 $104,140,200.00 $19,949,800.00 $82,630,700.00 $1,559,700.00
Vacant $3,486,250.00 $2,789,000.00 $2,782,300.00 $0.00 $6,700.00
Total $133,661,500.00 $106,929,200.00 $22,732,100.00 $82,630,700.00 $1,566,409.00




Swannanoa Watershed
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Sea Level Rise Impacts across all Sectors for Federal, State and County Decision Makers *°
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During the first phase of the study, regional differences were discussed and evaluated




Maps are important, but facilitation leads to decision making in group settings




Actions within

our control

Contributing Processes

Factors related to
(outside of threats or risks

our control)

Things we
value

Decision framework used to integrate GIS data with Belief Nets (decision tools)
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Dare County, NC- SLR, SEF,
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A belief net with the resulting map (NEMAC published the approach in ArcUser)
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Essential Attributes and Data

Dara were collected from each essential
attribute to represent the values
of each SENRLG agency. Datasets
selected for the Albemarle-
Pamlico region included Land
cover, habitat, longleafl pine,
environmental justice and historic
places, to name a few.
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The “Identify” tool links the

Belief Network Catalog of Federal Domestic
ST P T Assistance (CFDA) programs to
i l." "
apply probabilistic map algebrato ™ —— F  information about potential
the essential attribute dara, Each =5 gm = | 4% funding opportunities for the next
node of the network represented —— ;E : — phase of the project.
criteria, which were queried then == = ==
used to determine areas in the I‘E’_’ g é%;_
Albemarle-Pamlico region that =% g Focus Areas #2
fit that criteria. These eriteria were
used to create “storles” T = The final focus areas were
: selected based on criteria for the
SEMRLG “stories.” These three =1
regions are located In Onslow
Stories and Jones County (1,2), along
the Roanoke River (3.4,5),and in
The SENRLG “stories” described different themes and Dare County (6).
indicated which areas in the AP met the criteria,
Criteria for Natural Criteria for Drinking Criteria for Biotic Criteria for Sea Level
story o Water Story R Habhitat Story . Tourism Story e __ Rise —
Distance to Roads: HIGH TR Enwiranmental Justice: YES P Waterfowl: YES ,“"'.Jf{ SEF Recreation; YES A0em "")h‘:\"i
Crwnership: NON- L First Order Streams:YES i SN Heritage AreassYES | . Lo Mational Register of Y | Y
FEDERAL g Priority Watersheds YES | & 72 SEF:YES ay J = Histaric Places:YES uy, A
NLCD: NATURAL g SEFYES i NLCD: NATURAL il Sy
NOVEHIGH -‘. F Public Water Supply. TES ‘;_: P 1 i ‘,:.:?
i.'.-E_ “‘-r=‘£ i Lu.- ¥ Ly,p’"l.
Albemarle Pamlico - Link from Values, to Analysis, to Visualizations and then to Decision Making



Albemarle Pamlico Sea Level Rise
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Key Metrics for Decision Support Tools

“An online data viewer (by itself) is NOT a decision support tool”
Data must be accurate, current and scaled for the decision
Visualizations make data meaningful and locally relevant

Storytelling by group facilitators is critical for policy makers to
understand uncertainty and follow a decision making process

Group Decision Making is a continuing, iterative process that
needs to be actively supported with appropriate technologies
and toolsets

Collaboration is key — the three sectors of government,
academia and industry must work together to meet this
challenge
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