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Estimated 50-80% of North
American ducks breed in PPR3

Highly variable inter-annual* and
decadal® climate patterns
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Prairie Pothole Reglon Climate Shift
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» 12% Increase in mean annual
precipitation (t=1.99, p<0.001)
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Prairie-pothole wetland response to climate shift
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Future Climate projections for PPR
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Model fusion to simulate future “May Pond” changes
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Moving from wetland hydrology to waterfowl responses

o

How do we translate local wet area changes under different cIimate futures to breeding pair
responses?
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Four-square Mile Survey

AERIAL PHOTOGRAPHY

ANNUAL BREEDING WATERFOWL COUNTS A ,
nnual Field Surveys
- ” ‘_‘ - e Aerial
| ¥ | Y 4 = e Pond Wetness
La s Sy T - M ¢ Ground
¢ Pair Counts
eOutcomes

* Pair Estimates

* Recruitment Estimates
* Models of Pair-Wetland
Relationships
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Four-square Mile Survey

Breeding Pair Estimates (13 Species)

CEININERYEINES

S observed pairs / 5 predicted pairs

The annual correction factors for each species and district.

e Gamma values are derived from the annual pair pond observations.

The baseline regressions are corrected by gamma values to determine number of
individuals of each species that are modeled to the wetland habitat (wet area
and number of wet basins) measured from aerial photography for each plot.
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Four-square Mile Survey

P

Recruitment Estimates (5 Species)

* Recruits = 2RN

* N = number of breeding pairs

* R =recruitment rate (hnumber of ducklings females
fledged per female in the population)

————— « R = HZB/2
£ e * H = hen success

e Z = proportion of broods that survive to fledge
* B = average brood size at fledging
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Four-square Mile Survey
. = ‘;‘

Minnesota

Montana North Dakota: ' ... .

M Plots Surveyed During the Four-Square Mile Breeding Waterfowl Survey

South Dakota

(X iy ) W,, Recognized as the primary method to monitor abundance and
LICLQ BER:.;+ w distribution of waterfowl by Prairie Pothole Joint Venture.
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Upland Accessi
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Four-square Mile Survey
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BT it or wicire seevice
ﬁ Upland Accessibility of Breeding Duck Pairs in the Prairie Pothole Region

Portions of lowa, Minnesota, Montana, North Dakota and South Dakota

Western PPR
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Duck pair density information was predicted from models developed with
breeding blue-winged teal, gadwall, lesser scaup, mallard, northern pintail,
and northern shoveler pair data collected by the US Fish and Wildlife Service
(FWS) National Wildlife Refuge System Four Square Mile Breeding Duck and
Habitat Survey. Models of the relationship between duck breeding pairs and
wetland characteristics and ponding dynamics were developed by the FWS
Habitat and Population Team and the US Geological Survey Northern Prairie
Wildlife Research Center and applied to wetlands mapped by the National 2925 25 S0 75 100
Wetland Inventory. GIS modeling techniques were used to apply an ) Wikes
accessibility model based on the distance breeding hens will often travel from

breeding territories to chosen nest sites (i.e., travel distance). For more
information contact the HAPET Office in Bismarck, ND, or Fergus Falls, MN.

This map was produced June 2021.
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bility By Breeding Duck Pairs — Thunderstorm Map




Study Design
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Study Design
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N iy s S David Mushet, U.S. Geological Survey,
Eggﬁzﬁ %ﬁré grsa;slzﬁlgsds Northern Prairie Wildlife Research Center
B Prairie Coteau Chuck LOBSCh, US Fish & Wildlife Service,
2 Sample Wetlands Habitat and Population Evaluation Team
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K Modelmg Team
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Northern Prairie Wildlife Research Center
Elyssa McCulloch, U.S. Geological Survey,
Northern Prairie Wildlife Research Center
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Tetland Bathvmetry Data Questions
Parameterize wetlands in PHYLISS 1. Which Data sources do we use for this project?
I
v

. How will model results differ if we don’t have
wetland bathymetry for future projects?

Fam PHyLiSS model for 1983-2018 Obzerved Data
\ '/ . Can we accurately estimate wetland and
catchment data with digital elevation model data?

\Model Validation <

4. Would NWI be helpful at all for max wetland area?

/‘ e gy - — -
v \ PHyLiSS Model e
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Look: Good! -
- : 5 /

I \
Y LY

Run PHyL1SS for 2062-2000 Adjust PH}'I..LbS

Catchment D-elineation

Whitebox . Sireams

Python De i
_ . pressions
3m DEM Lidar ‘ + Flow Accumulation
+ Watersheds
(Wuet al. 2018)

Deliverablez
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Brian Tangen has been helping
us unearth these data

‘v

Model inputs: Volume to Area and Upland Area to Wetland Area

3
!
L

H - relief across the watershed;
L - watershed diameter;
r - water body radius when water depth equals to h.

Liu and Schwartz, 2011, WRR
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1985-1990 Artichoke Lake Precipitation

l .

Paramstenize wetland: in PHYLISS

Fam PHyLiSS model for 1885-2018 Observed Data
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Historical Gridmet tefhp/preéip data 1990-2019

« CMIP5 modeled Daily GCM data downscaled from
«1 MACA (1990-2019) and (2070-2099)

32 Global Circulation Models and 2 emission scenarios

,4USGS Sl oy | Adjust Observed Historical data by % or degree change
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Methodological deyelopment
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Wetland Area PHyLiISS model outputs using different bathymetric
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inputs compared to aerial delineations from FSMS
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Data Visualization Tools

Fish & Wildlife Four-Square Mile Survey

Explore map of FSMS wetland sites and Historical Temperature and Precipitation

Rshiny app for data visualization
e B ~ and future climate dashboard

National Wetlands Inventory delineated
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Examples from other USFWS/USGS Collab

Dashboard for hlstorlcal and future cllmate and wetland water Ievels
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How HAPET, USFWS and Public Benefit
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Conservation Delivery Prioritization
Migratory Bird Conservation Fund
- Grassland Easements
- Wetland Easements
- Fee-Title Acquisition
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Thanks for watchin

Questions?
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