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Presenter
Presentation Notes
Just to break the talk down a little bit

I’ll go over the project at a high level, summarize our mapping so far, discuss some improvements, some possible application, and some of the function modeling work we’ve been doing


Project Overview —
Background

* Need for spatial data describing
location and type of wetlands

— Development, planning,
inventory, management

* National Wetland Inventory (NWI) r,
— Nationwide, consistent R
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We can all agree there’s a need for wetland spatial data and that it’s important for responsible growth as well as resource management
  
Fortunately there is a dataset- the National Wetland Inventory (NWI) – that does this

It is nationwide with complete coverage all mapped according to a single standard. The NWI includes wetlands as we typically think of them, but also other aquatic habitats like rivers, dry channels, or lakes. 

And I’m just going to get this out of the way- this dataset is not a substitute for a wetland delineation. If you need a wetland delineated as part of Section 404 permit with the Corps, you will still need to go out there, dig a few pits and map it yourself. The NWI dataset can be a great starting point, but it’s not a delineation.
 
Anyway, 

Anyone who has worked with the NWI is probably aware of a few issues with the dataset
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BUT

There are some issues and anyone who has worked with the NWI is probably familiar with these.

First, wetlands are described very broadly and it can be difficult to use the dataset for specific applications

Second and more importantly the mapping is outdated. Wetland mapping for the NWI involves interpreting aerial imagery to draw wetland boundaries and you can see in the map to right that most of Utah was mapped using imagery collected during the 80’s.  This is also true of cache county


Project Overview—

Goals

1. Update NWI mapping to modern
imagery and standards

— Account for development
— Wetland change or loss

— ldentify and map smaller features

Updated Wetland Type

Freshwater Emergent Wetland
Freshwater Forested/Shrub Wetland

Freshwater Pond
| Lake

- Riverine
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So, our project had several goals

First, we planned to update the NWI mapping using recent imagery and modern standards. This would help us account for almost 40 years development or changing land use since Cache County was last mapped. 

Cache county has changed, but so has what imagery is available for wetland mapping. Modern imagery is collected more frequently and with a higher resolution, which lets us identify and map smaller features.

Taking a look at an example near the logan airport- you can see the accuracy differences between the old mapping (shown with red hatching) and our updated mapping (solid blobs). The old mapping includes many areas that have been developed or are too faint to map as wetlands. 



Project Overview—

Goals

Update NWI mapping to modern
imagery and standards

Map riparian areas
— Increasingly important for

floodplain management and
conservation planning

— Address data gap

Outdated NWI Mapping

Updated Wetland Type
Freshwater Pond

Freshwater Emergent Wetland 0 Riparian
- Freshwater Forested/Shrub Wetland | Lake Other
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The second project goal was to map riparian areas. These areas can provide several useful functions such as protect stream banks from erosion, mitigate flood risk, and provide crucial habitat. As such, they have become increasingly important for planning and management. 

Despite their importance, riparian areas were not mapped in the original NWI mapping for  Cache County and we mapped them to help address that data gap. I should mention that riparian habitat can be broadly interpreted to include lots of features, but we took a narrower approach and mapped natural areas connected to streams or waterbodies that distinct from surrounding uplands but not mappable as wetlands. We found this narrower approach helped us map areas that really provided those crucial functions and kept us from mapping the entire floodplain.

The map on right shows an example of what the riparian mapping would look like along the south fork of the little bear. Here you can see that the riparian areas are mapped as these orange blobs that follow the river and capture distinct vegetation communities that aren’t quite wetlands but clearly have more going on than the surrounding uplands.



Project Overview—
Goals

Update NWI mapping to modern imagery
and standards

Map riparian areas
Enhance wetland descriptions

— NWI broadly describes wetland types
— Misses distinctions like:
* Groundwater vs irrigation
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Our third and final goal was to enhance the wetland descriptions included in the mapping to allow further analysis and new applications of the mapping data. We chose to enhance the descriptions because the broad descriptions included in the NWI miss important wetland characteristics like water source, wetland shape, and the landscape setting of the wetland. These sorts of characteristics are key for understanding wetland process and the functions they provide. 

To better show this issue, I’ve included a map of an area near the logan Airport that shows our updated mapping with the broad NWI wetland type descriptions as listed in the legend. This area includes several areas of groundwater fed wetlands just W of the airport, some sewage treatment ponds and irrigated fields in the southwest, and floodplain wetlands along the Bear River to the North west. These wetlands are all clearly different with distinct habitats, functions and services, and management needs. However, in the NWI mapping they all show up as that light green Freshwater Emergent Wetland category.  

We hope the enhanced descriptions will allow us to distinguish these different types of wetlands and better describe which wetlands provide which functions across a landscape.
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Remapping Effort

Started in 2019

Split into priority areas based on watersheds
High: Valley areas with dense wetland or high conflict

Moderate: Montane areas with less wetlands or conflict

10,000+ hand drawn polygons

Lydia Keenan, Rebecca Lee, Elisabeth Stimmel
Mapping to be released in Spring 2022
UGS Utah Wetlands

https://geology.utah.gov/apps/wetlands/index.html
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So, just a quick summary of the mapping effort so far.

We used HUC 12 watersheds to split cache county into two priority areas. High priority areas include the valley with the denser wetlands and greater potential for resource development conflict and are shown with the blue crosshatching in the map to the right.

Moderate priority includes montane areas with fewer wetlands and fewer conflicts and shown with the pink hatching in the map. As you can see in the map, we’ve completed all of the high priority areas which represents a tremendous amount of work from some tremendous folks. Depending on budget and timing, we may map additional medium priority areas.

We expect to release the mapping data in Spring 2022 as part of the biannual NWI mapping update. The mapping data will be available to download from either our UGS Utah wetlands app or through the Fish and Wildlife service wetland mapper at the URL below.



Remapping Effort

Outdated NWI

Updated NWI

Wetland Type

Acres

Features

Acres Features

Freshwater Emergent Wetland 21,391 3,142 22,115 3,900
Freshwater Forested/Shrub Wetland 2,967 572 774
Lake 8,711 95 8,447
Freshwater Pond 2,599 1,036 2,394
Riverine 7,390 2,097 8,964
Riparian - - 3,104
Other 0 0 671
Total 43,057 6,942 51,470 9,060
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I thought it might be interesting to quickly compare the outdated mapping to the updated mapping and this table shows the number of mapped features and acres summarized by each wetland type. Looking at the table there are few points worth mentioning.



Remapping Effort

A

3,900

Freshwater Emergent Wetland 21,391 3,142 22,115

Freshwater Forested/Shrub Wetland 2,967 572 774 362
Lake 8,711 95 8,447 44
Freshwater Pond 2,599 1,036 2,394 1,313
Riverine 7,390 2,097 8,964 1,478
Riparian - - 8,104 1,873
Other 0 0 671 90
Total 43,057 6,942 51,470 9,060

e Overall- update maps more wetlands
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First- the updated mapping includes more wetlands by both acreage and features. This doesn’t mean wetland loss hasn’t happened or new wetlands were created, just that the updated mapping may have been able to identify features that weren’t mapped in the old dataset, or the approach to what is or isn’t a wetland has changed slightly.
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Second- There was a decrease in the amount of forested/shrubby wetlands mapped in the updated NWI data. However, based on the increase of mapped riparian- it’s likely these forested/shrubby wetlands were mapped as riparian features instead.


Remapping Effort

Outdated NWI Updated NWI
Wetland Type Acres Features Acres Features
Freshwater Emergent Wetland 21,391 3,142 22,115
Freshwater Forested/Shrub Wetland 2,967 572 774
Lake 8,711 95 8,447
Freshwater Pond 2,599 1,036 2,394
Riverine 7,390 2,097 8,964
Riparian - - 3,104
Other 0 0 671
Total 43,057 6,942 51,470 9,060

e Overall- update maps more wetlands
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Third, there was an increase in the amount of emergent wetlands mapped in the update. The interesting part is that there was a small increase in the acreage but a much greater increase in the number of features mapped likely indicating that the updated NWI better captures smaller or isolated features.


Enhanced Attribution

* NWI describes wetlands with the Cowardin System
— Evaluates three characteristics
1. Dominant vegetation 2. Duration of flooding 3. Eight modifiers to describe human impacts
— Accurate mapping from aerial imagery

— Misses other key characteristics that dictate wetland function

* Applied LLWW attributes to provide additional descriptions
— LLWW: Landscape Position, Landform, Waterbody, Water Flowpath
— Developed by Tiner (USFWS 2008) and modified for the Western US by CNHP and others (CNHP 2018)
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Like I mentioned, one project goal was to better describe each of the mapped wetlands and allow for new analyses or applications of the data. 

I’m not sure how familiar everyone is with the NWI mapping, but the NWI mapping describes wetlands according to the Cowardin system which basically evaluates three characteristics

Dominant vegetation – basically whether or not the wetland is bare ground, perennial graminoids, or trees
Duration of flooding 
Handful of modifiers to describe typical impacts to wetlands such as excavation, draining, or impoundments

The Cowardin system was designed to allow accurate mapping from aerial imagery at a national scale- those three characteristics can be readily interpreted from imagery and the broad categories can be equally applied in Alaska or Alabama. However, it misses key drives of wetland function

To address this, we applied LLWW attributes to each mapped wetland. The LLWW attributes were developed by Ralph Tiner with the Fish and Wildlife Service and modified for use in the western US by Colorado Natural Heritage program and other in 2018.  I should note that we applied the LLWW attributes to our mapping according to the keys developed by the Colorado Natural heritage program

Anyway, the LLWW attributes consider a different set of wetland characteristics than the  Cowardin system. LLWW considers 

The geomorphic setting – sort of where the wetland is on the landscape in relation to the surround terrain and features
more sensical descriptions of the wetlands that consider the shape and type of the wetland, things like floodplain vs slope
How connected a wetland is to surface waters or the river network and the direction water travels in that wetland
Significantly more modifiers to describe human impacts, but also hydrology and wetland type

None of this work involved remapping the updated NWI data. The LLWW attributes are an additional set of descriptions applied to the same features that we mapped for the NWI update.

Because I struggle to understand the distinctions in mapping without some kind of visual, I thought I’d show a couple side by side examples




Landscape Position

 Geomorphic setting
* Logan River and Cutler Reservoir Confluence
— .Co.mpl.icated area with wetlands affected by lake level changes, river flooding, and groundwater and
irrigation
— Easily separated in LLWW
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LLWW quirk considers Cutler Reservoir itself a lotic feature
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The first is the Landscape position portion of the LLWW attribution. This portion describes the geomorphic setting of each wetland and considers what nearby features are driving the wetlands hydrology. The maps below show the same area of the Logan River and Cutler Reservoir confluence with the NWI wetland types on the left and the LLWW landscape position types on the right. To orient, Cutler Reservoir is in the NW corner, the logan river flows E to W sort of above the legend and there are several canals and wetlands north of the Logan River. 

Wetland-wise: this is a complicated area with wetlands affected by changes in the reservoir water level, flooding of the Logan River, or completely separated and driven more by irrigation or groundwater discharge. As you can see, that distinction is lost with the NWI mapping but easier to separate those features with the LLWW attribution with the features associated with Cutler reservoir being mapped as Lentic in light blue, the features associated with the Logan River being mapped as Lotic in dark blue, and the isolated irrigation or groundwater fed wetlands being mapped as terrenne in green. 

I should mention that a quirk of the LLWW considers Cutler reservoir itself a Lotic or river associated feature so that’s why the northwest corner of the map is a mix of lotic and lentic features.



Water Flowpath

e Connection to surface water and flow direction
 Davenport Creek with springs
* I|dentifies
— Isolated wetlands -- Overbank Flooding -- Discharge areas
 LLWW not applied to riparian areas

NWI Wetland Type

| Freshwater Pond LLWW - Flowpath connectivity
" | Riparian o
I Freshwater Forested/Shrub Wetland ] Lake Inflow [ | Throughflow {// Riparian

I Riverine B Other TR Outflow Vertical

Freshwater Emergent Wetland
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The second key difference is the water flowpath portion of the LLWW attribution. This part looks at a particular wetland’s connection to surface waters or the river network and the direction water travels within that wetland. The maps below show portions of Davenport creek as it flows through an area with several beaver ponds, floodplain wetlands, and springs and seeps that variously feed into the creek.  To orient, Davenport creek is flowing south to north and passes several floodplain wetlands as well as springs and seeps on the slopes above the creek. 

Wetland wise: whether or not a feature is connected to a creek determines its dominant hydrology and the types of functions it provides. Looking at the NWI mapping to the left, it’s difficult to tell which wetlands are floodplain wetlands, which wetlands are isolated seeps, and which wetlands are springs actively discharging in to Davenport Creek. Looking at the LLWW mapping, it’s easy to distinguish the blue throughflow wetlands dominated by overbank flooding, the yellow isolated wetlands that have minimal connection to Davenport Creek, and the purple outflow wetlands that discharge directly to the creek.   

With the LLWW attributions, you can apply the updated cache valley mapping in some new ways.



Possible Applications —
HGM Classes

 Hydrogeomorphic Classes (HGM)

— Basis for the functional assessments used by the
Army Corps of Engineers for mitigation
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With the LLWW attributions, you can apply the updated cache valley mapping in some new ways.

The first, and the reason Tiner developed the LLWW attributes, would be to use the mapping to figure out the Hydrogeomorphic class or HGM classes. HGM classes are the basis for the functional assessments used by the US Army corps of engineers for mitigation purposes and required, or least used to be required, as part of an aquatic resource delineation. There are 7 primary classes, 6 of which are present in Utah. These 6 classes can be directly crosswalked to the LLWW attributes to give you something like what is shown on the map to the left. We’re looking at the Logan River – Cutler Reservoir confluence and you can see how well the HGM classes crosswalk from the mapping. The lacustrine fringe HGM classes (in purple) are found along Cutler reservoir, the riverine HGM classes are found along the Logan River and Little bear to the south, and the irrigated fields and wetter basins collecting water are mapped as slopes and depressional HGM classes to the north and south of the river
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Possible Applications —
Floodplain?

Floodplain wetlands perform several
valuable functions

— Filter sediments

— Detain floodwaters

— Provide habitat

Interest in management and protection
LLWW attribution evaluates wetland
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Another possible use would be to figure out which wetlands are located on the floodplain. 

Floodplain wetlands perform several valuable functions such as sediment filtration, detaining floodwater or providing habitat for plant and wildlife species. Obviously, there is clear interest in properly managing and conserving these wetlands and one of the first steps is figuring out where they are. LLWW attribution could be useful for this as part of the process involves mappers evaluating if a given wetland is connected to river or located on the floodplain. This makes it really simple to identify floodplain wetlands with the LLWW mapping.

So, taking a look at  an area along the East Fork of the Little Bear River – you can see that the LLWW attributes identify the river and features directly adjacent to the river as floodplain wetlands (shown with pink hatching) but also pick up more disconnected features that are still on the floodplain (also shown with pink crosshatching).


Possible Applications —
Groundwater Fed

LLWW attribution involves modifiers to
describe the water source

Groundwater fed

Spring fed
Snow and rain
Rainfall

Irrigation

Artificial Flow

\ Y
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Because part of the LLWW attribution process involves applying modifiers to describe the dominant water source for each wetland, it’s pretty simple to categorize wetlands by their water source. We described several different water sources, but among them were groundwater fed and spring fed, making it possible to easily identify groundwater and spring fed wetlands.  

Taking a look at an area West of logan near the dump, you can see how the mapping picks out the springheads and surrounding seepy areas (show in the pink hatching)



Possible Applications —
Groundwater Fed

e LLWW attribution involves modifiers to
describe the water source
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Combining water source information with flow direction and connectivity, makes it possible to identify which of these GW-fed wetlands are discharging to streams or canals. 

Taking a look at the same area, you can see the mapping can separate out these discharging features (shown in blue) from the other, more isolated gw features (Shown in pink hatching)


Possible Applications —
Others?

 LLWW attribution greatly expands
the wetland mapping applications

— Which wetlands get extra
water from irrigation?

— Which wetlands are regularly
grazed?

— Which wetlands are sewage
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If there’s any take away from this talk, I hope it’s that the LLWW attributes are incredibly versatile and that the wetland mapping can be applied lots of ways. Things like 

Which wetlands get extra water from irrigation
Which wetlands are regularly grazed
Which wetlands are sewage treatment ponds?


Can all be evaluated with the LLWW attributes and revised mapping.


This is just scratching the surface of possible applications, if you have a particular wetland question or data need – please reach out. I’d love to help and see if the LLWW attributes can be useful


UGS Wetland Function
Models

 Wetlands provide valuable functions
benefitting humans, wildlife and ecosystems
— Types and degree of function dictated by
e Location « Shape and type
* Vegetation « Human impacts
e Connection to other features

— Characteristics considered by the wetland mapping

* Enhanced attribution allows landscape level
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You may have noticed that I’ve been talking about wetland functions a lot throughout this talk, and that’s because one of the way’s we’ve been exploring how to use the LLWW data is to create models showing wetland function.

Taking a step back, wetlands provide many, many valuable functions that benefit us, wildlife, and the ecosystem as a whole. The type of function provided by a wetland and how well it performs that functions, are dictated by it’s physical characteristics- the location, shape and type of wetland, vegetation present, relationship to other wetlands, or extent of human impacts all affect wetland function..

If those characteristics sound familiar, it’s because they are all considered by the wetland mapping and enhanced attribution.

The enhanced attribution, combined with updated spatial data, allows us to identify wetlands likely to provide a particular function, and map them at a landscape level. This lets us get to some pretty useful applications- such as 

Which wetland detain surface water from flooding or runoff, and where are they?

The map on the right shows an area along the Bear River where we’ve highlighted those wetlands likely to detain surface water.


Model Approach
 Approach developed by CNHP 2018

— Revising based on our mapping Bank and Shoreline Stabilization
e Attribute and spatial queries Carbon Sequestration
— Slope, DiSturbancer Topographic Wetness, Sediment and Particulate Retention

Elevation
Streamflow Maintenance

* Identifies wetlands likely to provide a
particular function

— High: Optimal conditions or documented Shorebird
through literature review Waterfowl and Waterbird

Ute Ladies'-tresses Habitat

Aquatic Invertebrate
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The modeling we’ve been doing follows an approach developed by the Colorado Natural Heritage Program, with some adjustments to account for attribute and terrain differences in our project. The functions we’ve modeled are listed in the table to the right and include a mix of various habitats and ecosystem supports. 

The models are largely based on attribute and spatial queries of the mapping- sort of is it a certain type of wetland or is it near another type of wetland – but also consider some other supporting data such as slope, elevation, disturbance, and topographic wetness (which just describes how likely it is for surface water to accumulate at a given location). 

The models identify wetlands that are likely to provide a particular function,  and they also categorize how well it performs that function. We used two categories – high and moderate – with High having optimal conditions or that particular wetland type being well documented as providing that function. Moderate was used to describe wetlands that had the potential to provide a particular function but were limited by some characteristic like nearby disturbance or lack of woody vegetation. We did not use a low category and there may be wetlands that provide a particular function, but we’re being conservative and not identifying them. 

We have a completed draft for all of the models and we’re currently working through the revision process to address issues with the habitat models and figure out how to verify the models. Anyway,

Let’s take a look at one the models.
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Streamflow maintenance is one our higher confidence models and it essentially looks to identify gw-fed features or catchments that store and release water to streams year-round. Obviously, year round  water is needed for fish habitat, maintaining riparian zones, and our water supply and these wetlands are key to maintaining it.

The example to the right is an area near the headwaters of the East Fork of the Little Bear showing the updated mapping with the model results layered on top. The East Fork flows west through the area and several gw-fed features exist along the banks and tributaries to the south. You can see the model picks up these features with a high likelihood of maintaining streamflow, but also identifies a series of beaver ponds and meadows along the main channel that store and release water throughout the year.



P Active
- Completed

LLWW Availability
2 ; R, -_ ; ;' , e [ cache valley

e Several LLWW mapping projects

— BLM mapping contracts
* University of Montana and St. Mary’s
University
— UGS mapping projects
— Collaboration to apply LLWW consistently
and determine functions

e No one location for all Utah LLWW data
— Contact Diane or |
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The Cache project is not the only location in UT where LLWW attributes are being applied. The map to the right shows all active and completed LLWW projects and you can see that they cover a good portion of the state. Most of these projects, sort of the blocky looking ones, are part of BLM wetland mapping contracts being done by the University of Montana and St. Mary’s University. UGS’s upcoming mapping project around Utah Lake is also shown.

With multiple organizations working on similar projects, it would be easy for a lot of work to be done in parallel or slightly diverging directions. To stave that off, we regularly meet and collaborate with folks from both those organizations to help make sure we’re consistently applying LLWW attributes and modeling wetland functions. 

As of right now, there is no one location for all of the Utah LLWW data. That’s something we’re trying to figure out and we hope to have it sorted before our Utah Lake project. If you are interested in working with the data, I suggest contacting Diane or I and we can either put you in touch with the right person or get you a copy of the data. Our contact info is below

mailto:pgoodwin@utah.gov
mailto:dmenuz@utah.gov

LLWW Availability

e All projects include updated NWI
data

— UGS Wetlands

https://geology.utah.gov/apps/
wetlands/index.html

— NWI Wetland Mapper
https://www.fws.gov/wetlands/
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The Cache project is not the only location in UT where LLWW attributes are being applied. The map to the right shows all active and completed LLWW projects and you can see that they cover a good portion of the state. Most of these projects, sort of the blocky looking ones, are part of BLM wetland mapping contracts being done by the University of Montana and St. Mary’s University. UGS’s upcoming mapping project around Utah Lake is also shown.

With multiple organizations working on similar projects, it would be easy for a lot of work to be done in parallel or slightly diverging directions. To stave that off, we regularly meet and collaborate with folks from both those organizations to help make sure we’re consistently applying LLWW attributes and modeling wetland functions. 

As of right now, there is no one location for all of the Utah LLWW data. That’s something we’re trying to figure out and we hope to have it sorted before our Utah Lake project. If you are interested in working with the data, I suggest contacting Diane or I and we can either put you in touch with the right person or get you a copy of the data. Our contact info is below
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