Mapping Hydrologically-
Sensitive Environments In

Alpine Forests of the Western
United States Using Remote
Sensing and GIS

Justin Wells

University.of North Carolina Wilmington
Department of Earth and Ocean SC|ences

y Environmental
Analysis

(b[\'II:I\F \T‘HE%U] P OI\ Lab



_ Study Area

National Forest Lands in the United States
Justin Wells

y K S hiladelphia
San Franci i, ’ { 2 {1LL P

% " Los ARgelgd

‘-._' o -
‘, 5an Diegs
\ e

4  Major Cities
I:l State Boundaries

/,5;,;, 500 250 0 500 1,000 1,500 @& national Forest
i

g7 ™ s T — O
HERE. Reborer,
Kllomete s Data from Data gov

OpenStreetilap contributors,

Esri, HERE, D'elorme, Mapmylndis, B OpenSirestilap contributors, and thﬂ@%slrg;@ rmunity




_ Study Area

National Forest Lands in the United States
Justin Wells

; 5 i T hiladelphia
San Franci Xy ' o ' A “‘itl °

4  Major Cities
I:l State Boundaries

£t 2 500 1,000 1,500 @& national Forest
/ﬁ % T e e e il 0 2ters
i.f&%E. Baboren.

Kimee s Data from Data.gov

OpenStreetilap contributors,

Esri, HERE, D'elorme, Mapmylndis, B OpenSirestilap contributors, and thﬂ@%slrg;@ rmunity




Selected Study Areas

WGES 1984

Data from Data.gov ! Justin Wells Kilometers

Bridger National Forest

. Nebraska Nafi ;
CacheNational Forest ebraska National Forest

Medicine Bow National Forest

Wyoming Nebraska

Ashley National Forest Colorado Roosevelt National Forest

Routt National Forest .Fort Collins

Uinta National Forest

A ho National F t V2R
Alapano [Nationa ores
AurS’a‘

Manti-1.a Sal National Forest White River National Forest” Lakewood
Pike National Forest
Grand Mesa National Forest

® .
IFishlake National Forest Gunnison*National Forest COIorado Sprlngs

Uncompahigre{National Forest San Isabel:National Forest

Legend

Dixie National Forest o
® C(Cities

€ Major Cities
[ ] State Boundaries
National Forest —

Rio-Grande National Forest

San-Juan National Forest

Carson National Forest

Esri, HERE, Delorme, Mapmylndia, ®|CpenStreetMap contributors, and the G1S user community




Study Area

Sl g m—

Selected Study Areas

WGS 1984

Data from Data.gov : Justin Wells Kilometers

Medecine Bow
National Forest

Wyoming Nebraska

Colorado

®cort Collins

Denver

Aursg.

Lakewood

.Colorado Springs

Legend

@® (ities

€ Major Cities

[ ] State Boundaries
National Forest —

Esri, HERE, Delorme, Mapmylndia, 8|OpenStreetMap contributors, and the GIS user community




Snowmelt penetrates Basic Hydrology of Study Area
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Basic Hydrology of Study Area

Glacier lakes, and
Groundwater- e
Dependent Ecosystems.&
(GDEs) form where
the water table
intersects earth’s
surface
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~ Groundwater-Dependent
’ Ecosystems
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Includes, fens, springs, and riparian wetlands
« Typically dominated by sedges, moss, willow
and forbs iIn this area
Important hydrologic surface expressions for
geospatial classi 10
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Calculate Flow
Direction

Compound Topography Index (CTI)

Calculate
Contributing Cells
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Compound Topography Index (CTI)

Calculate Flow Calculate Output Flow
Direction Contributing Cells Accumulation
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Compound Topography Index (CTI)

Output Flow
Accumulation

contributing area )

CTI = Ln(

tan(slope)
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Compound Topography Index (CTI)

contributing area
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= Radar
= Characterizing and Classifying GDEs provides insight to larger-scale

ecologic and hydrologic processes.

= Geospatial technologies could increase efficiency several fold for

dozens of research teams across the nation.
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acc_pts_clip X
FID Shape * | OBJECTID Classified GrndTruth Correct ~
7 | Point ar -1 1 1
14 | Point 45 -1 1 1
45 [Point 82 -1 1 1
45 [Point 85 -1 1 1
57 |Point a3 -1 1 1
64 [Point 101 -1 1 1
91 [Point 157 -1 1 1
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171 | Point 286 -1 1 1
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267 | Point 445 -1 1 1
269 | Point 447 -1 1 1
278 | Point 454 -1 1 1
257 | Point 451 -1 1 1
0 | Point 11 -1 o 1
1| Point 13 -1 o 1
2 |Point 20 -1 o 1
3| Point 25 -1 o 1
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5| Point 33 -1 o 1
& |Point 34 -1 o 1
&2 |Peint 38 -1 ] 1
9 |Point 40 -1 o 1
10 [Paint 41 -1 o 1
11 | Point 42 -1 ] 1
12 [Paoint 43 -1 o 1
13 [Paint 44 -1 o 1
15| Point 48 -1 ] 1
16 [Paoint 47 -1 o 1
17 [Paint 43 -1 o 1
n 18 [Point 45 -1 o 1 W
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GDE class accuracy: 86% 19/22 total
Total Accuracy: 97% 9/303 not correct
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