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What is a watershed or landscape perspective?
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-remove sediment
-add sediment
-add wood, riparian manipulation
-alter (engineer) channel/floodplain morphology
-restore/abandon roads



What is a watershed or landscape perspective?
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What about upstream erosion sources & sediment supply?



What is a watershed or landscape perspective?
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What about flood, debris flow & gully erosion impacts?



What is a watershed or landscape perspective?
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What about effects of tributary confluences?



What is a watershed or landscape perspective?
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What about future wood supply, transport and storage?



What about these factors at watershed to landscape scales?

Stream segments:

Road crossings
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Hundreds to thousands of sites



A watershed perspective is particularly pertinent at large
administrative scales
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At large scales there are universal policy features

1) Common land use, restoration and conservation objectives
2) Overlapping agencies & organizations

3) Similar questions, data & tool needs
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Washington Coast Salmon Recovery Region
I &

One Solution:
A Community Watershed Database
and Analysis System

-A geographically
extensive & uniform landscape
databases of common data structure

-User friendly analysis
tools that use the database for
analysis & decision support

-Community (stakeholder) supported
design & development of shared
databases & tools
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Overview of Analysis Tools Watershed Processes

-erosion/sediment supply

Aduatic habitat indices -LWD supply

-intrinsic potential (specie) -thermal loading/temp

-core areas

-connectivity :

I — 7, Vegetation
: 7 77 -forest age

-bio-hotspots f

-fire risk
-burn severity

-classification
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Roads

-density (multi-scale)
-Crossing w/fish

-upstream hab. length/quality

Query/Overlap tools & others -stability
-menu driven: search & prioritize -drainage diversion
e.g., high erosion w/best habitat, -surface erosion

high road density + high
erosion + sensitive habitat

Google Earth Interface/hyperlinked tech help




Community Tool Development/Platform

L -

Tools are continually being updated and new ones funded (since 2005):

Recent examples: -Shasta Trinity National Forest (Flammap + WEPP)
-Wild Salmon Center (GIS network cross talk tool)
-Hinton Forest Products, Canada (LIDAR capabilities)
-WSC/Sakhalin Salmon Initiative (velocity, substrate size)
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Community Watershed Database

-80 million acres (125,000 mi?), WA, OR,
CA, ID, AK

-NOAA (Decision support system

Lower Col. Bio-Op/Siuslaw-ESA-Section 7
-National Forests (all in WA, OR, NCA)
-USFS-PSW, PNW
-Oregon Dept. Forestry
-EPA (TMDL)
-Wild Salmon Center
-Ecotrust
-Sakhalin Salmon Initiative, Russia
-Washington Coastal Sustainable Salmon I.
-Kalispel Tribe/Salmon Board
-Watershed Councils




Applications
Forestry — Timber harvest |

H ‘

Restoration

Post-fire (BAER) planning


../../../work/FirewithHisto.mov

Applications

Forestry — Timber harvest :
—— - e

Post-fire (BAER) planning


../../../work/FirewithHisto.mov

Example: Upland restoration
(of the hundreds to thousands of road crossings in a large watershed, how
are surveys, maintenance and restoration prioritized?)

Fish Streams s

Roads




Step 1: Define Aquatic Habitats
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Create (or apply) aguatic habitat indices
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Step 2: Analyze road impacts and spatial relation to habitats
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Step 3: Prioritize

road (instability) restoration
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Step 3: Prioritize road surface erosion mitigation

* NetMap - Hoh River
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This tool runs WEPP :Roads on a road network. The network is overlain on the DEM, and segments are broken
at topographic highs and lows, and the length and slope of each segment is calculated. The resulting layer is
called RoadDrain. The length and slope of each segment, along with the other specified options, determine the
inputs to WEPP. The results for each segment are read in and added to the RoadDrain layer atiribute table.
For more information, click the FSWEPP icon to the right. Output {yield) is in tons/ha.
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Step 3: Prioritize field evaluation of roads in floodplains
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Example: Channel restoration & monitoring
(Where is natural restoration likely? Where is in-channel restoration risky?
Where are the most appropriate monitoring sites?)

Less dynamic, engineered
restoration feasible

VaIIe;_/ _ Confluence
| | transitions /\ intersection
= T

More dynamic, natural
restoration likely



NetMap Tools: Define Channel Disturbance Potential
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More stable sites (more successful restoration)

Legend
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Tools and databases accessed via the Web (www.netmaptools.org)
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With a mouse click, export all output to Google Earth
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Step 4: Calculate spatial variations in road density at multi scales
Road Density at Multiple Scales
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Small scale restoration would benefit from a watershed perspective

Stream reach/individual project » tributary basin




NetMap creates basin scale sediment, thermal, wood input budgets;
simulate (game) management/restoration scenarios
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Multi-scale analysis & routing of spatial data

NetMap's Channel-Eye View of Hillslope Conditions

K Stream

(4) (3) Road —

Erosion potential \ (2)
Hillslope
contributing
area to channel
segment

(5) Fire risk
o . [ —
o
(o)
’ (1)

Burn severity
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and aggregated downstream




Uniform data structure

————
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Hillslope

-full flow dispersion
-flow direction (incl. on flats)

Stream high to low areas
-local channel drainage area







Provide data to
user supplied
models

Multiple analysis tools
multiple parameters (100+)

Common

stream/hillslope
data structure

Simplifies GIS
tasks

Community
tool development

Community
watershed
databases

y 3

WEB
based




One Future:

Community Watershed Database
and Analysis System

-A geographically
extensive & uniform landscape
databases of common data structure

-User friendly analysis
tools that use the database for
analysis & decision support

-Community (stakeholder) supported
design & development of shared
databases & tools

Outlined in: Future of Applied Watershed Science at Regional Scales. Eos, Transactions of the American Geophysical
Union. 2009. V. 90, No.18, 156-157.



By overlapping erosion
maps with habitat maps
in NetMap, one can
prioritize field surveys
and restoration projects
designed to reduce
erosion related to land
management activities
and fire

Watershed Restoration - Prioritization:
Overlapping Erosion Maps with Habitat Maps

Areas of Higher Priority
(overlap of erosion potential with responsive channels)
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Use NetMap’s road tools to
identify potential areas for
restoration based on
erosion and hydrology
diversion potential and
fish habitat potential

( A) Road -

(B) Debris Flow g

(C

Overlaps Between Roads and Hillslope Hazards
and Roads with Sensitive Fish Habitats
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Use road tools
to identify
areas of
potential
concern and
thus potential
restoration

NetMap Tools: Search for Overlaps of Roads with Hillslope Stability

= Untitled - ArcMap - ArcYiewr =%
J Fila Edit View Insert Selectcn Toole Mindow Help
|ls@ax <2 ev| @@ @eE™ 9% K O @& 7 | cpatialanalyst = Laen [Elovetin El T

| 2@ R E2E0|E#FEE|E 6|6 |

” R Fitn ] ‘W prchials ‘ ¥ & p . Guille | F tnalii Hahi Tradi s | R Walkrsd bl Fro e

[=F=4
= M roady hunt
GEP /F.cscs & GEP
(10 0,147
~0.147 to 0,200
288 0 U4
0,475 W 0,806
~— 0,806 t0 5,027

=[O zibs_at
L]
= readt bl

= M@ basn_hun:
M
= O Eartflow_bnt

=
= O roads_hunt
= M Hilks e
Valuc

Fr g

lC;rkI

=1 Eusiun
Value
™ High

IL:xw

=0 slrre
Yalue
W High

IL:M;

= 0O maep-Serated
Yalue
Mikigh : 1

Wiow:o

L

P =
P

Pl iop - Search / Ro

This ol sear=hes road s2gments erd finds anderlyng hillslaoe atributs,
the roads are then Zok- —oded by tha underlying attr kL te value.

“his car tzke several

(Bul

\
Celect a gr c for analvsis:
l Senzciz Eros cn Potontial

x| minulzs per 100 kir2,

»9')

=

Display I Siue | Seleutio l

30| &0

J Crawing ~ Kk () i#" C= A~ = [a4

| @ HI-Chanoe Rontiog M, Gy | S arLRak | 55 Our A | s| u Tererl | h’ Help

A=l bz u|A- B-d~ o~

# start| [ Corel CESIGNE. .

| @Unitled - arava. .|

| [095000,20 4535402 22 Mieters |

« # 1001 AM



NetMap Tools: Search for Road Overlaps with Channels
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Link road
density (at the
channel
segment scale),
erosion
potential
(surface erosion
Or mass
wasting) with
habitat quality
or sensitivity to
identify overlaps
and thus
candidate areas
for restoration
activities

Search For Overlaps: Hillslope and Channel Conditions
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Stream Reach Scale Restoration

NetMap: In-Stream Restoration
Environmental Context
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Target stream
or habitat
restoration at
the
intrinsically
best habitats,
specie specific
using various
habitat tools in
NetMap

Customized Habitat Indices

Intrinsic Habitat Potential:
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Target restoration at habitat core areas or anchor habitats

NetMap “Sews”
habitat patches
together (20 — 200 m
scale) using
thresholds for

-habitat quality
-habitat size
-habitat proximity

to create habitat
“core areas” or
“anchor habitats”

Habitat Core Areas

(and Satellite habitats)

Habitat Core Areas
(coho habitat intrinsic Potential) -

Coho Satellite Core Area &
1

Coho Core Area
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Where is in-channel restoration risky?

Where is natural stream restoration likely?

More stable - Engineered restoration risk lower
Better candidate for monitoring

| Confluence

Valley transitions / intersection
. N—= N DN
SN e

Valley transitions

Dynamic - Natural restoration potential higher
Engineered restoration risk higher




Use
NetMap’s
channel
disturbance
tool to
create your
own
customized
channel
disturbance
indices to
identify
what
portions of
the channel
network are
most prone
to instability
and natural
disturbance

NetMap Tools: Define Channel Disturbance Potential
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Areas of
predicted high
channel
disturbance
potential may be
poor candidates
for in-stream
restoration but
good candidates
for natural
restoration
(floods,
sediment
deposition,
floodplain
interactions
etc.)

NetMap: In-Stream Restoration
(site selection)

Inappropriate for in-stream
restoration work
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Target restoration at intrinsic biological “hotspots”

Identify biological
“hotspots” using
combinations of

-confluence effects
-channel gradient

-valley
width/confinement

-valley transitions
-wood loading

-substrate size etc.

Overlaying tributary effects with valley width
and channel gradients
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Export identified restoration priorities to Google Earth
and send to colleagues (.kml files)

Netmap: Google Earth Interface - Export (drape) watershed data
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