Geospatial Tools for Science Delivery and
Supporting Forest Management Decisions

Matt Hutchins, Karin Rogers, Jim Fox, Derek Morgan, Mark Phillips

UNC Asheville’s NEMAC 29
UNC ASHEVILLE

NC GIS Conference NE MAC

NATIONAL ENVIRONMENTAL
February 8’ 2013 MODELING AND ANALYSIS CENTER




Collaborations and Partnerships

» USDA Forest Service’s EFETAC (Eastern Forest
Environmental Threat Assessment Center)

Science communicated to variety of audiences

Science to inform management options

» SENRLG (Southeast Natural Resource Leader’s Group)

Climate change impacts to human and natural systems in
North Carolina

Southeast Natural Resource Leaders Group
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Forest Management Challenges




A Decision Support Framework

» Understanding the problem and setting goals
What is it that we care about!

How should we measure our values?

» Analyzing the effects of management options
How will certain actions achieve our goals!?

How do these actions reduce risk?

» Communicating to a variety of stakeholders
Who is affected and how!?



Principles of Decision Support

» Provide information that represents multiple stakeholder
values, perspectives, and issues

» Provide information at scale of decision (multiple)

» Recognize how to reduce risk and take advantage of
opportunity

» Adaptable to changing needs and available information

» Information should be accessible and understandable to
decision makers and in a timely manner.

“Efforts to produce, disseminate, and facilitate the use of data and
information in order to improve the quality and efficacy of decisions’
- Informing Decisions in a Changing Climate (2009)
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Data to Decisions

Values

What do
we care
about?

Data -

What do
we know?

Action
What are
we willing
to do about
it?

GIS provides information at the scale needed for the decision and helps inform choices



ForWarn: Satellite-based Forest Change
Recognition and Tracking

» Making scientific knowledge and information accessible
» Satellite image updated every 8 days
» NDVI and Change Detection Products track forest conditions

www.forwarn.forestthreats.org

ForWarn S & ZUSGS ¥R

Satellite-Based Change Recognition and Tradking National Laboratory

Home Overview News Highlights Data Support
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: Caterpillars defoliate the Pee Dee

According to climate data, coastal North and South Carolina were having a mild drought in mid
May of 2011. Mean water flow for the Pee Dee River near Pee Dee, SC during the 24-days
prior to May 16 was 15.9% below the 2003-2010 average for that...

What is ForWarn? Recent News

ForWam is a satellite-based forest disturbance monitoring system for  woemimere ForWarn award featured in Compass Maqazine
the conterminous United States. It delivers new forest change products - - el . g =

: : e g ﬁ"m“ e 2 01/10/2012 - 15:25 Click here to read an article in Compass Magazine...
every eight days and provides tools for attributing abnormalities to R~ - M . s




ForWarn: Assessment Viewer

» Forest Change Products from 2010-present in Near-real Time

Compared to multiple baseline averages

» Interactive Multigraph displays NDVI from 2000-201 |
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ForWarn: GIS Web Services

» Over 1,000 data layers
»  Using PostGIS and Mapserver on “back end”
» All available online and as WMS or WCS for custom analysis

tGIS

Spatial PostgreSQL

Vector

#
gﬁM pServer

opon source web mapping

Raster

. WCS on Desktop GIS



Hemlock Woolly Adelgid, WNC
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Custom Desktop
Analysis through WCS E—
(Web Coverage Service)




Pains Bay Fire, Dare County NC

MODIS NDVI for Lat: 35.732043 Lon: -75.884574
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MODIS NDVI for Lat: 35.643927 Lon: -75.793937
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Forest Change in Raleigh, NC
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MODIS NDVI for Lat: 35.843942 Lon: -78.905402
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National Cohesive Fire Strategy

» Using science to inform management options

» Focus Areas

Resilient Landscapes

g ;gffé;-' >
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Fire Adapted Communities

Response to Wildfire

» National County-level Analysis *%




Analytical Approach

» Influence Diagrams, a.k.a. Bayesian Belief Networks
Used to show causal relationships

Uses conditional probability and probabilistic modeling to
quantify relationships.

Highly flexible.
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Supporting County Level Analysis

Seasonality of fire from space
as inferred from MODIS hotspots
2001-2011

B Dec, Jan, Feb '
B Mar, Apr, May
B Jun, Jul

B Aug, Sep

1 Oct, Nov

TotalHS / SQMI
<01
0.11-0.2
021-4
[ 0.41-6
I 061-8
. 81-10
 Subject o change 0115
EFETAC stevenorman@fs.fed.us - >15

Preliminary Data



Prescribed Fire in the Southeast
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Prescribed Fire in the Southeast
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» GIS crucial to supporting/communicating analytical
process for forest management decisions

» Process more important than Products

» Products and tools should be able to provide information
at a relevant scale for decision making

» Open-source solutions

)

“Open source isn’t about saving money, it’s about doing more stuff

» Making information accessible

Better OGC standard support needed in client side software

» Transparency in “building blocks” of analytical process
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Resources

» ForWarn Website
» National Cohesive Strategy

» Informing Decisions in a Changing Climate
National Research Council (2009)

Thanks!

mwhutchi@unca.edu


http://www.forwarn.forestthreats.org/
http://www.forestsandrangelands.gov/

