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UNC Asheville’s NEMAC
National Environmental Modeling and
Analysis Center

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

e Data and GIS

e Visualization

e Decision Making
e Decision Support tools for Flood Mitigation, Emergency Response,
Forest Health, Water Resource Issues, Planning, Vulnerability and
Resilience
e Collaboration among government, academia and private enterprise
e Active Undergraduate Research
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Overview

* Baseline changes in climate increases risk of weather
Impact
— Late Frost impact on plants after early onset to growing season
— Change of growing season length impact on natural system
— Freeze and thaw impacts on mobility and design

* Non-climate issues add to sensitivity
— Agriculture practice changes, Forest invasives and pests
— Population and demographic changes, Economic Issues
— Transportation planning and design

* Group Decision I\/Iakinﬁ is a process that needs to be
actllvely 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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Decision Making Building Blocks

Data -
What do we
know?

*Housing
*Transportation
*Energy
*Jobs/Economic Dev.
*Natural and Cultural
Resources
eLand Use
*Health
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Decision Making Building Blocks

Values -
What do we
care about?

Data -
What do we
know?

*Housing
*Transportation
*Energy
*Jobs/Economic Dev.
*Natural and Cultural
Resources
eLand Use
*Health
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Linked to Decision-Makers
Proper Scale
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Decision Making Building Blocks

Values -
What do we
care about?

Data -
What do we
know?

Linked to Decision-Makers
Proper Scale

*Housing
*Transportation
*Energy
*Jobs/Economic Dev.
*Natural and Cultural
Resources
eLand Use

*Health Uncertainties
Models

Future —
What could
happen?
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Decision Making Building Blocks

Values -
What do we
care about?

Data -
What do we
know?

Linked to Decision-Makers
Proper Scale

*Housing
*Transportation
*Energy
*Jobs/Economic Dev.
*Natural and Cultural
Resources
eLand Use

*Health Uncertainties
Models

Future —
What could
happen?
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Decision Making Building Blocks

Values -
What do we
care about?

Data -
What do we
know?

*Housing
*Transportation
*Energy
*Jobs/Economic Dev.

Future —
What could

What are we
willing to do

*Natural and Cultural happen? about it?
Resources
eLand Use

H o II?

*Health Uncertainties Who is “we":

Who is willing to accept
responsibility and assign

resources?
«* Frost and Freeze Data and Impacts to the A onstruction and Transportation‘industry Mntsms
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Sh iIIefs_NaiQnal Environmental
Viodeling and Analysis Center

NATIONAL ENVIRONMENTAL
B MODELING AND ANALYSIS CENTER

Decision Portals, GIS Viewers, Facilitation in support of the NCA
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National Climate Assessment

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

* Scale: National, Regional and Local

* Use of Climate Data: Climate impacts on key
issues and sectors




Design of Database to Support Assessment

Scale Sector (with subsectors)
National Transportation
Regional - SE Natural Environments
State Water Resources
State Region Coastal Resources
River Basin Marine Resources

¥ Frost and Freeze Data a

Land Resources
Agriculture and Forestry
Energy Production and Use
Human Social Systems
Human Health & Welfare
Air Quality

Climate Condition

Low Temp days/nights

High Temp days/night

Cold spells (cold snaps)
Warm spells (heat waves)
Cool seasons/warm seasons
Heavy precipitation events
Rare precipitation events
Drought

Tropical cyclones

Extreme extra-tropical storms
Small scale severe weather
Sea level rise




Example of Multi-Scale Approach

Multiple Scales

| | |
National North Carolina Multi-County Local
-Maps for NOAA -State Climate -Regional -River District
and USDA Forest Plan Planning -Downtown
Service -RENCI maps -Transportation Asheville
-Biltmore Village
City/County -Swannanoa
Southeast Western NC -GIS Websites Watershed
-Southern Group -Vitality Index -Multi-Hazard
of State Foresters -Future Build-out Risk Tool
SENRLG Study -Steep Slope Tool

UNC ASHEVILLE
NEMAC
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Assessments Lead to Decisions

e« Communities will Nom — (G

related Drivers

not make decisions
based on climate
alone

* Driven by values,
not data

 Must engage with
decision makers oo S
ector Specinc

from the beginning Resources and Services
VALUES!
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Scale: (Regional) Land of Sky Regional Council of Governments
Sector: Transportation

Precipitation Bridge/road Topography
— (extremes) :
Precipitation design
(average)
Population
[ Freeze-thaw ] A‘
cycles
@ noo Land use, }
’ //A\ development

Conceptual Model

Maintenance Hietailng; Evacuations Structural &
cost (people and Human safety Environmental
2o0es] Assets
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Western North Carolina Transportation Planning

Values -
What do we

Data -

care about?

Vulnerability of lack of
mobility following a
disaster

What do we
know?

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

happen? about it?

Precipitation
Winter Weather
Frost and Freeze
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Map Vicinity

Elevation
Land-of-Sky Regional Council Transportation Planning Area

De

ASHEVILLE

~
NEMAC

Tt a

Land-ot-Sky Regional Council

Elevation
Feet

- High : 6,000

Low : 1,500

[Jesrmro
l:l County Boundaries

Sources: NC Floodplain Mapping Program; NC CGIA

I-40 Landslide in 2010

* Vulnerability is related to mobility in
the transportation sector

* Freeze following a major rain
initiated the landslide

$200 Million Impact

A\CiCs.NC4
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CONTACT US

Search

ForWarn 5 & ZUSGS ¥ive:

Satellite-Based Change Recognition and Tracking
Home Overview News Highlights Data Support

A strong La Nifia in the tropical east Pacific contributed to an unusually heavy snowpack in the
;;%‘ Pacific Northwest during the 2010-11 winter. As seen in this 32-day time sequence for western
; Washington and Oregon, spring greenup conditions were...

What is ForWarn? Recent News

Offidal ForWarn News Release Now Available
12112012 - 02:25 The official news release from the USDA Forest Service

gnd NASA announcing ForWarm is now available for download!
l‘ USDA FS AND NASA JOINT PRESS RELEASE 03 15 12.00C

ForWam is a satellite-based forest disturbance monitoring system for
the conterminous United States. It delivers new forest change prod
every eight days and provides tools for attributing abnormalities tg
insects, disease, wildfire, storms, human development or unusug
weather Archived data provide disturbance tracking across aII | 3 5 5 7 _ .
NG R = ' : ntrodudng the Pest Proximity Database
- 211772012 - 10:40 The new Pest Proximity Database, now built into the
Forest Change Assessment Viewer, helps determine which insects and
disease agents are most likely to have been responsible for new forest...

maore news »

Log Ir

USDA Forest Service EFETAC WAVETAC Policies and Links Privacy Policy Accessibility Statement FOIA Non-discrimination Statement White House usa.gov

Website for Visualization and Story Telling — Forest Health is Value Driver

UNC ASHEVILLE l

Frost and Freeze Data a



U.S. Forest Change Assessment Viewer

Basemap | Streets .

Theme [ CONUS Vegetation Monitating Tools

|~| FinaArea

280 @ EEls[ols <<l

‘] BELIZ’E
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Guatemala® —QONDE{BAS

San Salva%or Tegu cigalpa

GIS Viewer for scalability and determining cause
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Multigraph tool (imbedded in GIS Viewer) allows users to see in the temporal d



Climate Assessment
Conceptual Model of Linked Relationships

Drought

Homes in
_omes Firefighter Natural Power Municipal
Wildland/Urban .
Safety Systems Generation Water Supply
Interface

Assessments lead to decisions (and actions!): Focus on resources and values lets the
customer understand why climate matters.
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Fire and Frost Impact — Fall of 2011

ForWarn
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ForWarn
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North Carolina Mountain Resources Commission
Vitality Index
www.wncvitalityindex.org




weStem NOﬂ’h caroljna Vital.ity Index Home About Browse Data

[L | overview

&, Natural

Economic

4 Download PDF

HO[TE . Search .

The western North Carolina Vitality Index reports on the 27 counties of Western North 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 Resources Commission's overall mission to "take care of owr natural resources to enhance and sustain quality of life and
ensure the long term health of our region and our people,  this resource allows the information necessary to:

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

e Promote development and land use planning that accommaodates sustainable growth,

e 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 is sorted into four categories.

North Carolina's natural resources reports on the vitality and sustainability of our topography and geology, the state of our

The Natural Environment — From the pristine streams and rivers to the towering Blue Ridge Mountains, this analysis of Western
" weather and climate, water quality, and air quality.

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

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

1 The Built Environment — Looking at the region's status on land use, housing, transportation, water supply, energy, and natural
“ 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 order to ensure a lasting and productive community.

The Economic Environment— A [00K at the region's standing on income and poverty, employment, agriculture, forestry, and

tourism is essential to promoting a locally sustainable and resilient econamy.
Mountgin ~ “UeE |
Resources .’-g D‘(,
‘ NEMAC

Commission

The home page of the website note the imbedded GIS Viewer ©2012 Mountain Resources Commision

A CiCs.NC4
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ALEXANDER
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Councils of Government

¢ County Seats
High Country Council of Governments

Interstates
—— Highways Isothermal Planning and Development Commission
@ Corporate Limits Land of Sky Regional Council
I_—] County Boundaries Northwest Piedmont Council of Governments
» Lakes Southwestern Commission

Decision makers at county and regional scale - «... (] Western Pieamont Councl o Govenments
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Average Annual Precipitation (1981 - 2010)
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Regionally specific products aided by storytelling turns a map into a tool

cics.nc,

Frost and Freeze Data andImpacts to the Agriculture, Construction and‘Transportation industry



.

\, bu

S 3 1
s ‘i A

'o 28}




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

UNC ASHEVILLS
. NEMAC
0O du ISR




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

- E
Map Image | ESRI Streets v Map View | Flood Map Zoom L Black Mountain v J Reports [ Parcel Count Risk Report | v ] Run
m / A= [ Parcel Count Risk Report ji‘
P - Parcel Value Risk Report
; i

(A o

Rhododendron Ave

B
z

Layer List { County Boundary

O

Asheville Parcels by Report Area \_’

Interstates

EOC Locations L

o

()P

Flood Layers Visible  Transp. | Major Roads

Frances Highwater Marks

o

OO ROOC
(P! ([ B () (o (4]
<

{jpusig jeug

Major Streams

(]

NCFMP Floodway 2007

[=]

Parcels in Floodway

o

City Limits Outlines
Asheville
[ IBiltmore Forest

NCFMP 100yr Floodplain 2007

a,.‘ ]
on .
Parcels in 100yr Floodplain 0 N ; ! & Black Mountain
; < |l \ N > | [IMontreat

NCFMP 500yr Floodplain 2007 o Sharp . |/ N \ “9\\?“ / - + [Clweaverville

- _ S = \ = \ WoodFin
Parcels in 500yr Floodplain 0 ?‘?o‘ : o { 2 y & w”“m

. s S\ 25! f | ( [

MCFMP 100yr Floodplain 2007
4

Tool tied to individual parcels — integration with City of Asheville and R rmTp—
Buncombe County GIS Databases o

o UNC ASHEVILLE
CICS.NC
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Buncombe County Multi-Hazard Risk Tool

- . . @ ﬁl @, | e | @l JI I 4| » l @ I Basemap | Streets Theme | General Map Zoom
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@ & Streams 4
@ & Waterbodies
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@ & County Parcels

@ & City Parcels
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| @ None
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Albemarle Pamlico Sea Level Rise

Values -
What do we

Data - care about?
What do we Provide resiliency for
know? natural and human

systems
Natural
Human Action -
Built Future — What are we
Economic What could

willing to do
about it?

happen?

Sea Level Rise
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Data -

What do

Upper Nolichuck]

we know?

Appalachian Trail / BRF

N
Congare
Conasauga
Savannah Rive -
Ocmulgee Charleston
Savannah
St. Mary's

A\
Carolina Sandhills /)

Albemarle Pamlico

-

[ sermiG Rogon Boundarnes
Dsww
[[7] counmes
Federal Lands
Minary nstallations DOD
P Army Corps of Engneers DOD
Departmant of Energy DOE
i . Natona! Pars Servoe
-NﬂwFomuScnnm N

USIws
TVA

During the first phase of the study, areas that will be impacted by climate change

were identified

\ cics.nc
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Data - \ Values -
What do What do we
we know? TR e care about?

g Ny

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

UNC ASHEVILLE
NEMAC
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Drinking Water

“ha yf,: \\ O\

Values -
What do we
care about?

What do
we know?

Biotic Habitat | g Data -
S
'e

Environmental Justice
First Order Streams
\

EED Deinvibe Webnenbndn

SEF
SNHA

SAMBI Waterfowl
Natural (NLCD)

Distance to Roads= High
Non Federal Land
Natural (NLCD)

High NDVI Average

SEF Recreation
National Register of Historic Places

During the second phase, key value drivers for the 12 Federal Agencies were mapped:
1) Biotic Habitat, 2) Natural Areas, 3) Drinking Water, and 4) Recreation & Tourism
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Values -
What do we
care about?

Data -
What do
we know?

Future —
What could




Albemarle Pamlico
(Analysis Region)
A

Y
/
|13y
7
7
- L

Three Prioritized Areas for
Action — areas where the
agencies are more likely to
match local dollars to build
resilience.

Values -
What do we
care about?

Data -
What do

we know?

Action -
What are we
willing to do
about it?

Future -
What could
happen?
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Summary

* Baseline changes in climate increases risk of weather
Impact
— Late Frost impact on plants after early onset to growing season
— Change of growing season length impact on natural system
— Freeze and thaw impacts on mobility and design

* Non-climate issues add to sensitivity
— Agriculture practice changes, Forest invasives and pests
— Population and demographic changes, Economic Issues
— Transportation planning and design

* Group Decision I\/Iakinﬁ is a process that needs to be
actllvely 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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Questions?

Jim Fox
jfox@unca.edu
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