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Exhibits and Displays Include
e The 16 x B Foot Visualization Wall

* The GeoDome - an immersive
experience

* Touch-screen enabled Geographic
Information Systems (GIS)
applications

* Map gallery
» Poster displays
» 3D Visualizations
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RENCI at UNC Asheville Downtown Engagement Site

Decision support tools that encourage community engagement
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Education, Engagement, and Service Delivery

Stages or Categories Methods

1. Building Literacy e Online

2. Providing Information * Printed material

3. Serving Data e Formal Education
4. Services e Informal Education

 Workshops
e Community conversations

*\We sometimes try to do all at the same time, with limited success.
«Share some of our experiences and lessons learned.
«Set up the breakout session to follow.



Building Literacy

1. Building Literacy — concepts, education, etc.
— Climate adaptation vs. mitigation
— Handbook for planners
— Variability

2. Providing Information

3. Serving Data

4. Services




NOAA is Working with

| State and Local Governments

PREPARING FOR CLIMATE CHANGE

A Guidebook for Local, Regional,
and State Governments

€«——v

& With the American Association of

State Climate Offices providing climate services to
state and local governments.

With the Environmental and Energy Study
Institute (EESI) and the International Council for
Local Environment Initiatives (now called ICLEI,
Local Governments of Sustainability) produced a
guide book for climate change.

With the American Planning Association (APA)
and the EESI conducted a three-year research
project on the integration of energy and climate
issues into planning practice which produced a
hand book used in Planner’s Accreditation.



W El Nifio-Southern Oscillation -... | +

=)
WIKIPEDIA
The Free Encyclopedia

nhavigation

= Main page

= Contents

= Featured contert

= Current events

= Random srticle

search

interaction
Ahout Wikipedia
Community portal

Recent changes
Contact Wikipedia
Donate to Wikipedia
Help

toolbox

What links here
Related changes
Upload file

Special pages

Frintable version
Permanent link

Cite this page

languages
Sl

Aragonés

Azarbaycan
= reEr
Ban-lam-go

Benapyckan

Eenapyckan

article discussion edit this page | histary

El Nifio-Southern Oscillation
From Wikipedia, the free encyclopedia

For other uses, see El Mifio (disambiguation).

El Nifio-Southern Oscillation, or ENSO, is a climate patterm that occurs across the tropical Pacific Ocean on average every five years, but over a period which waries from three to sewven years, and is therefore, widely
and significantly, known as "quasi-periodic.” ENSO is best-known for its association with floods, droughts and other weather disturbances in many regions of the world, which vary with each event. Developing countries
dependent upon agriculture and fishing, particularly those bordering the Pacific Ocean, are the most affected.

ENS0 is composed of an oceanic component, called E/ Mifio (or La Mifia, depending on its phase), which is characterized by warming or cooling of surface waters in the tropical easterm Pacific Ocean, and an

atmospheric component, the Southern Oscilfation, which is characterized by changes in surface pressure in the tropical westem Pacific. The two compaonents are coupled: when the warm oceanic phase (known as E/
Nific) is in effect, surface pressures in the western Pacific are high, and when the cold phase is in effect (La Mifig), surface pressures in the western Pacific are low. 1P Mechanisms that cause the oscillation remain

under study

In popular usage, El Nifio-Southern Oscillation is often called just "El Nifio".

around Christmas, B "La Mifia" iz Spanish far "the girl."

Contents [hics]

El Mifio is Spanish for "the boy" and refers to the Christ child, because periodic warming in the Pacific near South America is usually noticed

Try B

1 Definition

2 Early stages and characteristics of EI Nifio
3 Bouthern Oscillation

3.1 Walker circulation
4 Effects of EMNS0O's warm phase (E| Mifio)

4.1 South America

4.2 Morth America

4.3 Tropical cyclones

4.4 Elsewhere
5 Effects of EMNS0's conl phase (La Mifia)

5.1 Morth America

5.2 Asia

5.3 Recent occurences
& Rermote influence on tropical Atlantic Ocean
T EMNS0 and global warming
8 El Mifio "Modokl" and Central-Pacific EIl Mifio
9 Cultural history and pre-histaric infarmation
10 See also
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NOAA's El Niio Page
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Sea surface temperature in the equatorial Pacific Ocean (abowve). El Nifio is
characterized by unusually warm temperatures and La Nifia by unusually coal
temperatures in the equatorial Pacific. Anomalies (below) represent deviations fram
normal temperature values, with unusually warm temperatures shown in red and
unusually cold anomalies shawn in blue.

MOAA/NESDIS SST Ancmaly (degrees C), 4/13/201¢

3 SEARCH

El Nifio is a disruption of
the ocean-atmosphere
system in the Tropical
Pacific having important
consequences for
weather and climate
around the globe.

NOAA has primary
responsibilities for
providing forecasts to the
Nation, and a leadership
role in sponsoring El Nifio
ohservations and
research.

NOAA's Role

Today’s El Niiio status
What is El Niiio?
What is | a Nifia?
NEWS!

Pandemic
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‘e Morth Carolina associated with the

remnants of multiple hurricanes that
arrived in rapid succession.

In 1916, two hurricanes dumped more
than 20 inches of rain across the state
{State record sef at Altapass, Mitchel
County =22.22" in 24 hours). The rain
was concentrated by orographic uplift
over the Appalachian Mountains, After
the second storm, all the rivers were in
flood and there was major destruction.
Recent clearing of forests in the area
caused major landslides and the debris
caught behind bridges and caused
thern to wash away. Almost all of the
rail bridges were destroyed, Damage
was estimated at $22 million (in 1916
dollars) and 80 people lost their lives,

In 2004, three hurricanes had a similar

effect. Frances, lvan and Jeanne flooded

many communities, with major damage

and loss of life in Canton, Waynesville

and Asheville, —

Storm 1 - July 1916




Providing Information

1. Building Literacy

2. Providing Information
— Specific scale and sector
— Requires knowledge of user and need

— lterative process — prototypes to facilitate enhanced
listening

— Viewing vs. Using Information
3. Serving Data
4. Services




Our society will not make decisions
based solely on climate

 People must be able to integrate
Information on climate with other value
drivers

e They must trust the source of
iInformation

 They must also trust the local “source”
of information

Escalating Energy
Costs




Ask the Climate Question — Planning for North Carolina’s Future
Workshop held in Raleigh, March 2-3, 2010

Global Climate Change Impacts in the United States - Tom Peterson I_ ITERACY
Important Climate-Related Issues for Communities - Scott Shuford

Maryland Climate Change Adaptation Policy & Practice - Zoe Johnson

Water| Impacts and Adaptive Responses - Nancy Beller-Simms

Transportation & Infrastructure| Impacts and Adaptive Responses - Susan Asam

Energy| Impacts and Adaptive Responses - David McNelis

Ecosystems| Impacts and Adaptive Responses - Sam Pearsall

Public Health| Impacts and Adaptive Responses - Howard Frumkin

Society| Impacts and Adaptive Responses - Chris Emrich

Communicating Climate Science in a Changing Media Landscape - Heidi Cullen

Adaptation and Agency Planning - Rob Verchick

Bridging the Hazards Management-Climate Change Adaptation Divide- Gavin Smith

Ask the Climate Question|Urban Adaptation - Josh Foster | N FORMAT'ON

Potential Impacts on 3 N.C. Regions — RENCI team

Growing Cooler: The Evidence on Urban Development and Climate Change - Reid Ewing

http://www.climatechange.nc.gov/
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Average Precipitation

The map shows average or “normal” annual precipitation across
Morth Caroling, Climare change will alter precipitation parterns,
affecting water availability. Due to the expected changes in

precipitation, the asumption of an unchanging dimate is no
longer appropriate for many aspects of water planning, The

Mountains have both the wettest and driest poines in the state.
The Southern Mountains along the eastemn escarpment averages
just over 90 inches of rainfall while the Asheville area receives
abour 37 inches of rainfall on average.

Serage Annual Predipitation 19712000
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The graphs above show an index which indicates long-term impacts Palmer Hydrological Drought Index

Sources: State Climate Office of North Carclina;

to water resources such as reservoirs and groundwater levels. On the iMonthly 1895-2009) Oregon State University, PRISM Group

graphs above, red indicates dry conditions whereas the green indicates wet conditions, Any value above 2 or below -2, indicates moderate
wet/drv conditions. respectivelv. while anv value above 4 or below -4 indicares extreme wer/drv. The eranhs indicare historical wer and drv periods —_— e



NC Energy Consumption by

Sector (Trillion BTU/Year)
Total= 2,700 Trillion
(based on 2007 data)

North Carolina has among the highest electricity production
and consumption in the U.S. More than one-half of NC
households use electricity as their main heating energy

source and are becoming more dependent on elctricity for
heating, relying less on wood for heat. Coal makes up

60% of the total energy energy source, with Nuclear at

30% and Hydroelectric/Natural Gas making up most of

the remaining 10%. Both industrial and residential

energy demands are expected to increase into the

near future. Residential energy demands will be driven by
increasing population. Also, greater cooling requirements

in summer will increase electricity use and higher peak
demand. The energy sector is the largest consumer of

water, and nuclear, coal, and natural gas power plants, in
particular, require large amounts of water for cooling. Higher
average temperatures with climate change will increase cooling
warter need from elecrrical generating stations. Energy production
and delivery systems will also be exposed to sea-level rise and
extreme weather events and some renewable energy sources such
as hydropower are subject to changing patterns of precipitation.

In the Catawba River Basin, energy
production and water resources are tied
closely together with several power plants
along a 30 mile stretch of the Catawba River
and Lake Norman.

Mountains

Changing precipitation patterns has significant implications
for the hydroelectric energy plants in the Mountains. The
Mountains also heavily rely on a steady energy supply for the
transportation of goods to the region. Energy demands are
greatest in the Mountians during the cold winter months

Piedmont
The central part of the state is experiencing increased energy
demands due to population growth.

Coastal Plain

Several areas off the Coast of North Carolina have been

idenitfied as potentially well-suited for wind energy production.

Legend

& Major Hydro Dams
—— Natural Gas Pipelines
" Major Water Features
[]River Basins
NC Power Plants (>= 100 MW)
Fuel Type

& coal

. Gas
@ Nuclear

Sources: U.S. Energy Information
Administration; U.S. Army Corps of
Engineers; NCCGIA; NID
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@ NOAA Satellite and Information Service v\-’v National Climatic g~y

Data Center § ;
National Environmental Satellite, Data, and Information Service (NESDIS) U.5. Department of Commerce ’

DOC > NOAA » NESDIS » NCDC Search Field:
Climate Monitoring | Help
Climate Monitoring

National Oceanic and Atmospheric Administration
National Climatic Data Center

0 e 2010 Temperanes I » State of the Climate I
Orparurs e 1970000 ol o U5 Progucis

State of the Climate
National Overview
March 2010

National Oceanic and Atmospheric Administration

National Climatic Data Center

Use the fonm below to access monthly reports,

_«Fehruarg._leilm Report: | Mational Overview V
Mational Owerview Report Year: | 2010 |+ | Month: | March v

Get Beport

Maps and Graphics:

host Recent 3

March honths

Most Recent 6 Maonths

Most Recent 12 S Percent Area Very WetiDry
Months vear-to-Date AarmfCold

Annual =ummary for 2009

http://www.ncdc.noaa.gov/climate-monitoring/
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_Hll_l_l_ U.S. Droug

CURRENT DROUGHT FORE!

National Integrated Drought Information System

ht Portal

www.drought.gov

“ARCH RECOYERY

Contact U

Search:

Area Drought Information

| Select State... [w| P Go

Select Region... [+ | P Go

Maps & Tools

» [Map Viewer - updated!

» GIS Resources

e Geodata Portal

® Drouaht Monitor Graphics

® Data Visualizations

Events & Announcements

® MADM Worlcshop - April 20-23, 2010

® Scoping workshop ACF Basin - Lake
Blackshear, GA - Decernber 2009

® Map Viewer now includes US Drought
Qutlook - New!

® CRNM Soil Data - New!
# Drought Monitor Forum - &ustin 2009

# Drounht Index Evaluation Workshop -
Boulder, CO - August 2009

® ES4 Millenium Conf - Novernber 2009

Wiew Archive | Portal Release Motes

Drought In The News
® WIDED: Historic drought threatens Kona

coffee - Big Island Video Mews

® Governor declares drought in Klamath
County - Sacramento Bes

® Sequoias tell tale of drought and fire
3,000 vears ago - Sacrarmento Bee

® With low snowpacks, drought in the

forecast for Wa | Seattle Times
Mewspaper

® Big Island areas reach intense-drought
classification - Hawaii News -
Starbulletin.com

Featured Products

Where are Drought How is the Drought
Conditions Now? Affecting Me?

April 13, 2010

alid & . EDT

U.S. Drought Monitor
o PR

it Orooght Impact Types,

] DD Abnormaly Ory = Dibrsatis Cominant impacts
0 Drought - Modanate A = Agricultural (crops, pastires, ﬁ——~—-—
D2 Drought - Severes grassiands) 2

]
M C3Drought - Extrame = Hydrological (walar)
I G4 Drought - Exceptiona

S ur LR ¥
The Drought Mankor fecises an b ol condifions - o W o
Locai vary. See summay
for forecast sfafements.
hittp:iidrought.unl.eduldm

Released Thursday, April 15, 2010
Author: David Miskus, CPC/NCERNWS/NOAA

NIDIS Feature

Energy and Water Programs within
the United States
Department of Agriculture

Will the Drought
Continue?

view article M

Drought Conditions

% Area for US.including, AK, HI & PR
{ As of 4.13.2010 )

[MNone © D0 ©D1 #D2 #D3 #D4|

Drought Classifications |  Yiew Time Series - updated!

Drought Information Statements

Mont
Guadalnjﬂ'n
O Mexi .
b - :m’rrl = ({{ 4

e

Click on a highlighted area to view the current NWS Drought
Information Statement or Click Here to seleck from a list

“iew larger map

Featured Application

A Mew Drought Monitoring Tool:
US Climate Reference Network Soil Moisture Observations



Ecosystem
Services

[ ] Developed
. Natural/ Rural
. Protected

2030 Future Build-out

Water Quality Sub-Watersheds

*You can’t manage the water without managing the land

*Regional planning tool tied to Green Infrastructure

*Sub-watersheds in the upper end of the basin and with little impervious surface hold

greater value




Serving Data

1. Building Literacy
2. Providing Information

3. Serving Data
— Data vs. models
—  “Pulling” vs. “Pushing” data
— Portals

4. Services




National Environmental Satellite, Data, and Information Service (NESDIS) s n,pmmeﬂ“,tf, Center §

— ||

Climate Monitoring | Help

Climate Monitoring

National Oceanic and Atmospheric Administration
National Climatic Data Center

@ NOAA Satellite and Information Service VVV National Climatic &

Snuw and Ice Data Download U.S. Temperature,

- Precipitation, and Drought
e LIS Snow Monitoring Data
o LI5S Snow Climatology
e The Mortheast Snowfall Impact Scale o Access Data
(NESIS) e Data Descriptions
e 2004 SMNOW/Data Users" Workshops o Divisional

o Statewide/RegionalNational
o Palmer Drought Indices




Adrmin Links D Cache Info D Fefresh Page Mawigation Set Password Manage Users

Image Gallery

Select a map category to browse

l Data Category Image

Welcome to the WNC Forest Sustainability Report Card Portal!

Average Temperature Change 1990-2020 CGC1

v

[ Climate

Click the image to enlarge, then right-click the image to download,

-

List Wiew Tila View

Change in Average Annual Air Temperature, CGC1 Climate Scenario 1990 to 2020
Western North Carolina

Annual and Monthly Pracipitation

Annual Max Temp 1970-2000

Annual Min Termp 1970-2000

Annual Precipitation

Annual Total Precip 1970-2000

Auerage Termperature Change 1990-2020 CGEC1
Auerage Termpersture Change 1990-2020 Had2
Clirnate Projection

Clirmate Projections, A1B Scenario

Clirnate Projections, B1 Scenario

Developrnent vs Drought for Feb 12 2005

Max Termnp

Mean Ternp

Min Termp

Total Pracp

Legend

Change in Degreas C
| lo-125

[ 1.26 -1.40
[0 1.41-1.50

I 151 - 160
51 170

Rl

d 125 2% 50 75 100 A
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Source:

Lernary

ASHE

L. Ross, NEMAC, 215/08
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Services

Building Literacy
Providing Information
Serving Data

. Services

— Decision Support Tools
— Emergency Services

— Early Warning Systems
— Community Engagement




National Integrated Drought Information System Contact U;
L 1.S. Drought Portal
o~ www.drought.gov

URRENT DROUGHT FORECASTING

IMPACTS

PLAMNING EDUCATION RESEARCH RECOYERY

drought.goy = CRM Soil Data

Climate Reference Metwork {(CRN}) Soil Moisture and Temperature

Moisture Data Temperature Data

|| Sem |_| Sern

L | 10cm L | 10em

|| zocm V] zoem

|| soem || soerm

|| 100crm || 100cm

To generste an interactive graph, zalac aptions on the left: 23803 - Holly Springs 4 N

MSU - North MS R & E Center

N e
2, Select a Station from the map.

<nce the graph is generated, you will be able to cick and 26
drag the axes to manipulate the view or look back in the
period of recard. 24
Another useful feature is the ability to resize the axes, ‘;‘
T fesle dhe cmes, held demm dhe ShiE Moy, dhen dids and E 22
drag on the desired axis. & 20
The graph window can be moved by clicking the transparent g
area above the graph and dragaing. £ I8
Multiple graphs can be viewed at one time by selecting b}
additional stations, g 10
. T
For more CRM data click here.
Gulf of Gulf of 12
Mexico Mexico 10
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200004 08 00:007
2010 04 15 00:00T
2000 04 22 00:007
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Doate Time
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%% Debris Flow Pathways

Kniown debris flow pathways
Potential debris Flow pathiways
Areas of past debris Flow activity

_ Stability Index NCDEMR. draft
"% Il Unstable

v M Upper Threshold
- +

[ Lower Threshold

b il
[CIMominally Stable
I oderately Stable
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1998 FEMA FIRM Data vs.
. Newly Updated FIRM Data

Multi-Hazard Tool
Integrates floods,
landslides, wildfire,
winter storm and other
risks

1998 Floodzones
4 ’ Updated Floodzones

4{ Note: This map is for general reference purpeses only and
~ | contains o legal The floodpla epi
: i the map that was acquired from the North Carolina |
| Floodplain Mapping Program (NCFMP) and is currently under [ 4|
" roviow. thus considered “unofficlal”. The 1998 FEMA
i flondpiain data depicted in the map is currently official.
S 5| Main Imagery is 2006 scq
= | from the Nationai Agricuture imagery Program (NAIP) and rasa [
resoluton of 1 meter). Elevation data source used is LIDAR.
Deta Sources: Buncombe County GFS. NG Gne Map.
NAIP. NC DOT, NCEMP, FEMA

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




Buncombe County
Multi-hazard Risk Tool

Map Viewer -—- hold down SHIFT key and drag mouse to zoom - B
Map Image | ESRI Streets | v Map View | Flood |- Map Zoom | Black Mountain | > Reports | Parcel Count Risk Report | ¥ Run

Parcel Value Risk Report
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Frances Highwater Marks
Major Streams
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Community Engagement and Planning Tools
e Combine data with different community value drivers
* Ability to work across sectors and understand needs

Climatic variable

Environmental

Surface
Runoff
wariable

A
= S
Water
Quantity

Hydrology-water

Eastern Forest Environmental Threat Center
CRAFT Decision Support Tool




Data + Values = Decision
Focus on VALUE

As part of a community, we rely on a set of services
and we are willing to pay for those services — through
taxes, cost of living, etc.

Those services may be stressed by a variety of
things — but we can usually plan based on trends, etc.

Services that are interrupted are harder to deal with

There are differences in Natural Services and
Infrastructure Services, especially when we look at
vulnerable populations (which could be human or
ecosystem based)



