Utilizing Landsat TM and Forest Service Aerial
Survey Data for Mapping Mountain Pine Beetle
Outbreak in Medicine Bow National Forest,
WY
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Mountain Pine Beetle Life Cycle




Cumulative Acres of Lodgepole Pine Impacted by Mountain Pine
Beetle in Colorado (Starting 1996)
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Federal Land Manager’s Response

Management issues:

«  Falling trees near power
lines, roads, etc.

«  Impacts on wildlife and
watersheds

«  Forest fire management
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Forest Service’s response:

Bark Beetle Incident
Implementation Plan 2007
— 2011

Vegetation treatments
(i.e., logging, fuels
reduction projects)

Costly to monitor the
growth of the outbreak
using only field surveys
however....




The Value of Remote Sensing

- Remote sensing:

Studying the Earth from a distance
(aerial photography and satellite

i magery) Satellite Incident

Materials reflect and absorb EMR in . . Solar Radiation __——
different ways (vegetation has a ] "
strong red/IR pattern)

- Remotely sensed data can help land
managers make more informed
decisions with regards to mitigating
hazardous conditions and better
allocating resources

Bare Soil Paved Built-up Area
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- Additionally...

Quicker than field work on the
ground

Opportunity to explore outbreak’s
environmental drivers



Study questions

- In the Medicine Bow National Forest, are beetle impacted sites
exhibiting a different reflectance pattern than non-impacted areas?

- If so...

NDVI — photosynthetic activity
Wetness — 3" Tasseled Cap Transformation, measures amount of moisture:

Negative values are dry
Positive values are wet

Does the rate of decline vary according to different elevation zones?

Does damage vary according various slope aspects?



Study Area: Sierra Madre management unit
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Data

-Forest Service aerial survey data:

* Digital Aerial Sketchmapping System
 Survey acreage, insect agent, damage severity, etc.

- Advantages:

) GPS tI’aCkIng (eaSIeI’) 2= Geolink For Windows - [Simulate - [C: \ske‘

- Multiple base maps produce greater accuracy [ b
)
- GIS and GPS ready | 2o | B8l 0||““""£lﬁ<J
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* Fast and can cover a large area/widely available |J (S u_—R

- Disadvantages:

 Error and inaccuracy

Polygons I

Lat: 43.9430565006 Lon: -122.8730671367




FS Aerial Survey Data for Wyoming
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0.57576

Results

Mean NDVI

n=77

0.543589744
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Results

Mean NDVI by Vegetation Zone

p =.005

0.531172414

2567 m <x <2933 m




Results

Mean NDVI by Aspect
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Results

Mean Wetness

Control

-1.35002
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-6.36944
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Results

Mean Wetness by Vegetation Zone

<2567 m 2567 m <x <2933 m

-6.649877193

n=>57




-6.092333333

Results

Mean Wetness by Aspect

East South

-5.5533125

n=16 -6.077705882

n=17

-7.786055556
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Discussion

- In the Medicine Bow National Forest, are beetle impacted sites exhibiting a different
reflectance pattern than non-impacted areas?

» Statistically significant decrease in wetness and NDVI

- Does the rate of decline vary according to different elevation zones?

» Upper elevation class exhibited lower wetness values than the elevation class below 2567 m
» Upper class demonstrated lower NDVI values than the elevation class below 2567 m

* Function of fewer trees being affected or fewer trees in general?
- Does damage vary according various slope aspects?

* Lower NDVI values on south and east facing slopes (somewhat expected)
* Driest slope on average was the east facing, south the wettest (?):

» Anomalous effect caused by precipitation?



For Future Research

-Test other variables of interest (stand density, crown cover, species type):

- Dependent on datasets’ detail and age, i.e. RIS
- Larger sample sizes needed:

- To overcome uncertainty w/ pixel size and shapefile boundaries

- To more soundly determine whether statistical relationships exist between these
environmental variables and others not yet tested

- Larger temporal scale (more years)

- Management implications:

» Use Landsat imagery 15t ;

* Save resources
» Know where to direct aerial surveying

» Update aerial survey tech. (integrated GPS and video)



In conclusion...

- A combination of Landsat TM imagery transformations guided by
FS aerial survey data was able to demonstrate tree mortality in the
Sierra Madre Range:

 Landsat 1, aerial surveying 2nd

- Additional management units will have to be analyzed to more
soundly determine whether varying environmental factors influence
stand mortality rates

« Strengthen statistical relationships

- If such relationships can be determined, they could serve in
producing valuable map products for land managers to use

* Especially in unaffected areas!!!



[1] Wyoming: Beetle Epidemic. Retrieved from http://www.fs.fed.us/r2/bark-beetle/fact-
sheets/CumulativeAcresNFs-Counties.pdf

[2}PigitalAerial Sketchmapping. Retrieved from
r2/resources/fhm/aerlalsurvey/aerlal _survey/FS_dasm.pdf
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