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Products/Applications

Level 1 - Landscape Assessment:

Use GIS and remote sensing to gain a landscape view of
watershed and wetland condition. Typical assessment indicators
include wetland coverage (NWI), land use and land cover

*Targeting restoration and monitoring
*| andscape condition assessment
eStatus and trends

*Integrated reporting CWA
305(b)/303(d)

Level 2 — Rapid Wetland Assessment:

Evaluate the general condition of individual wetlands using
relatively simple field indicators. Assessment is often based on the
characterization of stressors know to limit wetland functions e.g.,
road crossings, tile drainage, ditching.

*401/404 permit decisions
*Integrated reporting
*\Watershed planning

*Implementation monitoring of
restoration projects, including nonpoint
source BMPs, and Farm Bill programs

Level 3 — Intensive Site Assessment
Produce guantitative data with known certainty of wetland condition
within an assessment area, used to refine rapid wetland

assessment methods and diagnose the causes of wetland

GeoSpatialServices

*WQS development, including use
designation

* Integrated reporting

*Compensatory mitigation




Project Objectives:

Use remote sensing, image interpretation techniques,
collateral GIS data, and best professional judgment to:

 Map or update the wetland landscape

« Extend mapping to include “interpretable” hydrogeomorphic
and other metrics

e Correlate wetland types and characteristics to wetland
functions
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o Watersheds (HUC 8): Upper Canadian, Upper Rio

Grande, Upper Pecos, Cimarron Rivers

 Total Area: 16,000 sg. miles or 10 million acres

e Counties: Colfax, Mora, San Miguel, Taos, Rio
Arriba, Union, Harding and Santa Fe

e Previous Wetland Mapping: None, limited site
specific NWI

 Major Ecoreqions: Montane forests, foothill shrub
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1. Establish project scope — classification systems
and study area boundaries

2. Investigate availability of imagery and collateral
spatial data

3. Conduct pre-mapping field reconnaissance

4. Develop and document image interpretation
conventions
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7.
8.
9.

Perform quality assurance reviews and edge
matching

Conduct draft map field review
Incorporate changes and finalize data

Develop wetland functional assessment

10. Create metadata documentation and write

project report
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« National Wetland Inventory (NWI) - Cowardin
(1976)

e System for Mapping Western Riparian Areas -
USFWS (2009)

e Landscape Position, Landform, Waterbody
Type, Water Flow Path (LLWW) - Tiner (2013)

« Potentially Restorable Wetlands (PRW)
Mapping - SMUMN (2012)
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Various Boundaries were Reviewed:

« Traditional Quadrangle Approach
« Watersheds (NHD HUC Boundaries)
« EPA Level 3 Ecoregions

e Exclusions

 Private and Public Land Extents
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Quadrangles
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Watersheds
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EcoRegions
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Exclusions
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Private Lands



Imagery Considerations:

* Resolution (Pixel Size) and Accuracy (NMAS)
e Season of Acquisition (Spring Preference)
 Image Type and Emulsion (TC, CIR, Hyper)

e Platform (Aerial, Satellite)

 Antecedent Moisture Conditions
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GeoSpatialServices Maxwell Wildlife Refuge
2009 NAIP



GeoSpatialServices Maxwell Wildlife Refuge
2009 NAIP CIR



GeoSpatialServices Maxwell Wildlife Refuge
2005 NAIP



Maxwell Wildlife Refuge
2005 — 2009 Imagery
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Collateral Data Sources:

« USGS 1:24,000 DRG

« USGS NHD streams and waterbodies
* NRCS SURRGO Soils Data

* NAIP Imagery 2001, 2005, 2009 CIR
» Google Earth imagery time slider tool

« SWQB Stream Data (cold water, warm water, fish species)

» USGS 30m and 10m National Elevation Dataset
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IS econnalssance

Field Considerations:

Preselect Check Sites Using Project Imagery
Typical and Atypical Wetland Signatures
Accessible/Viewable from Road or Public Land
Mix of Windshield Survey and Field Data Sheets
GPS - Routes, Sites and GeoTagged Photos

Field Maps for Each Site — Notes, Classification,
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e econnailssance
Field Equipment:
Laptop Computer and GPS Camera
GPS Units — Navigation and Plot Locations
Soil Probe, Spade and Munsell Color Chart
Field Data Sheets, Site Maps with Imagery
Road Map and Study Area Overview Plots
Field Guides (Vegetation, Surficial Geology etc.),
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Confirmation of landscape
position and other
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Considerations:

 Detailed Notes Regarding Classification
Signatures

 Document with Photos, Maps and Image
Examples

* Include Typical and Atypical Wetland Signatures

 Document Image Anomalies and Conditions
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Considerations:

e Traditional Image Interpretation

e Automated Delineation and Classification
e Consultation with Collateral Data

e Order of Operations — NWI, LLWW, HGM

 (Generate Datasets that Support Wetland
Mapping — DEM Hillshades, Hydrography Flow
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Traditional Image Interpretation
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Automated Wetland Classification
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LiDAR Hillshade
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DRG Support
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Imagery, DEM and Field Observations



2011 CIR 2010 NAIP

2009 NAIP 2008 NAIP
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Multiple Image Dates
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Google Earth



Considerations:

Study Area Logical Work Units (e.g. quads)
Perform 100% Visual QA/QC

Use Automated GIS Tools and Scripts for Errors
Run USFWS NWI Verification Tool

Attribute Checks for LLWW, Database Domains
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USFWS NW!I Verification Tool
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ESRI Data Reviewer



Considerations:

e Focused on Customer Review
e Partners Review All Aspects of Mapping
e Sites Selected for Field Validation

e Reconnaissance Level Field Visits to Confirm

« Searching for Errors of Omission and
Commission
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Field Map
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Considerations:

e Guided by Field and Office Reviews

e Apply Consistent Corrections Across the Dataset
e Consult with Customer as Necessary

« Validate with US FWS Regional Coordinators

e Coordinate with NSST Staff
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Considerations:

e Traditional Image Interpretation

e Automated Delineation and Classification
e Consultation with Collateral Data

e Order of Operations — NWI, LLWW, HGM

 (Generate Datasets that Support Wetland
Mapping — DEM Hillshades, Hydrography Flow
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e |dentify functions each wetland
provides based on classifications

e Best professional judgment exercise

e Starting points are correlation tables
from other projects (region, nation)

 Wetlands identified as providing
functions at a high or moderate level
relative to other wetlands in
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Wetland Functions for Assessment

Water Quality Functions Habitat Functions

e Surface Water Detention e Fish Habitat

e Streamflow Maintenance * Aquatic Invertebrate Habitat

e Groundwater Recharge e Waterfowl Habitat

e Shoreline Stabilization e Water Bird Habitat

e Nutrient Transformation e QOther Wildlife Habitat

e (Carbon Sequestration e Unique and Uncommon Wetlands

e Sediment or Particulate Retention
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Considerations:

e Traditional Image Interpretation

e Automated Delineation and Classification
e Consultation with Collateral Data

e Order of Operations — NWI, LLWW, HGM

 (Generate Datasets that Support Wetland
Mapping — DEM Hillshades, Hydrography Flow
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Considerations:

e National Mapper
e Plots

 Map Books

e Story Maps

e Custom Web Delivery and Query Tools
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Hardcopy Plots
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Hardcopy Plots
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PDF Mapbooks
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Story Maps
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