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Ecosystem Services

Provisioning‘ Regulating ‘ Supporting ‘ Cultural

ood, water, wildlife, ood control, carbon Nutrient cycling, soi cotourism,
) raw materials OO0 seguestration ) formation educational, spiritual




Ecosystem Health

Climate

Variability, Extremes

Human behavior

Activities, Responses, Decisions

Policies

Enhancing, Preventive, Mitigating

Land use

Modifications, Management




Cimarron River Watershed

Drainage Area
Cimarron: 49,379 km?

Cimarron (OK):18,240 km?

- Water

- Urban

Baren Land

- Forest

[ | shrubland

\:| Grassland

\:l Pasture/Hay

- Crop Land

\:| Wetlands

—— Cimarron River & tributaries
E Lower Cimarron Watershed
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| ower Cimarron River Watershed
| and Use |Land Cover

m 2011 National Land Cover Database & National
Agricultural Statistics Service

Crop type % Cropland % Watershed
76.7
12.0
2.9

Land use Area (km?) %
Grassland 8,866.1
5,960.0

Forest
Developed

2.2
1.4
1.3
1.2

Water
Pasture/Hay

Wetlands :
Barren Land « 1950-2011: 6, 000 km? cropland lost to

S grass, range and urban areas
o Since 1999: grassland encroached by

woody plants (red cedar)
* Reduced streamflow (Zou et al. 2015)




. ower Cimarron River Watershed
Ecoregions

Level 111 Ecoregion

Level IV Ecoregion

Southwestern Tablelands
(225.5 km? -- 1.2%)

Central Great Plains
16837.9 km? -- 92.3%) |

Cross Timbers
(1176.7 km? -- 6.5%) {

100 Kilometers
I

Canadian/Cimarron Breaks | |
Flat Tablelands and Valleys |:|
Prairie Tableland | |
Pleistocene Sand Dunes |:|

Gypsum Hills |:|

Cross Timbers Transition |:|

Rolling Red Hills ||

Northern Cross Timbers |:|

Data source; US EPA



The Nature Conservancy Ecologica
Portfolio & National Wetlands
Inventor

Lower Cimarron Eagle Chief
Wetland Area: 132 km?

Lower Cimarron Skeleton
Wetland Area; 155 km?

CIMARRON RIVER R AN
[ wwi weTLANDS i R ‘-' ; Lower Cimarron

[ Huc & BoUNDARES o U Wetland Area: 155 km?
I cE-ER RIVER SAND HILLS ' o
I suFFALC CREEK(CSGF)

B civaRRON RIVER

I ciMARRON RIVER FLOODPLAIN
[ ] [C.IMARF.DN TERRACE WETLAN DS}
B FLinT HILLS LANDSCARE

I GLess MOUNTAINS

Il +ESTONE WOODLANDS

I UNCOLNLOGAN SAVANNAS
I LoWER CiMARRON

I recHILS

I =-L7 CREEK CANYON

I =TiLLWATER FRAIRIES

I vATONGAWETLANDS

Il /cO0WARD COUNTY PHLOX

Area: 717 km?

TNC Conservation Priority Area: 4,913 km? (26.9% of the CRW)

Data source: 'The Nature Conservancy, Ecoregional Assessments




Historical Climate 1950-2010
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Climate Change Impacts

Water Supplies Projected to Decline

Climate Change Effects

Water Supply Sustainability Risk Index (2050) Water Supply Sustainability Risk Index (2050)

Il Extreme (29) Il Extreme (412)
B High (271) I High (608)

] Moderate (821) [ Moderate (1192)
] Low (2020) Source: climate.gov T uawees)
) o '
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| ower Cimarron River Watershed
Assessing vulnerability

m ODbjectives

m Explore alternative landscapes under multiple scenarios of climate

m Coupled Model Intercomparison Project-5 (CMIP-5) climate
projections

= Drought, flood

= Policy intervention to mitigate climate impacts

m Farm bill

» Land management
m land owners’ decision making ( behavior)

m \Woodland encroachment



Climate Projections

Global Climate Models (GCMs): 18
Representative Concentration Pathways (RCPs): 2.6, 4.5, 6.0, 8.5
Source: http://gdo:depucllnl.org/ (Maurer et al. 2014)

72 member ensemble

Modeling Center (or Group)

Beijing Climate Center, China Meteorological Administration

National Center for Atmospheric Research

Community Earth System Model Contributors

The First Institute of Oceanography, SOA, China

NOAA Geophysical Fluid Dynamics Laboratory

NASA Global Modeling and Assimilation Office

NASA Goddard Institute for Space Studies

National Institute of Meteorological Research/Korea Meteorological Administration

Met Office Hadley Centre (additional HadGEM2-ES realizations contributed by Instituto
Nacional de Pesquisas Espaciais)

Institut Pierre-Simon Laplace

Japan Agency for Marine-Earth Science and Technology, Atmosphere and Ocean Research
Institute, National Institute for Environmental Studies

Atmosphere and Ocean Research Institute, National Institute for Environmental Studies,
Japan Agency for Marine-Earth Science and Technology

Meteorological Research Institute

Norwegian Climate Centre

GCM
BCC-CSM1.1
CCSM4
CESM1(CAMS5)
FIO-ESM
GFDL-CM3
GFDL-ESM2G
GFDL-ESM2M
GISS-E2-R
HadGEM2-A0

HadGEM2-ES

IPSL-CM5A-LR
IPSL-CM5A-MR
MIROC-ESM

MIROC-ESM-
CHEM

MIROCS

MRI-CGCM3
NorESM1-M
NorESM1-ME


http://gdo-dcp.ucllnl.org/
http://gdo-dcp.ucllnl.org/
http://gdo-dcp.ucllnl.org/

ENVISION a modeling platform for

conducting alternative futures analyses

Multiagent
Decision-making

Select policies and generate
land management decision =
atfecting landscape pattern

Actors
Decision-makers managing the
landscape by selecting policies

responsive to their objectives

Landscape
Fesdbacks

Policies

Fundamental Descriptors of constraints and
actions defining land use management
decisionmaking

Figure 1. Envision Conceptual Structure

Landscape Production Models

Generating Landscape Metrics Reflecting
Ecosystem Service Productions

ST 8 FIEE Veland IS unchentie ovo - €volarsd
. . A St ) -

Landscape
Spatial Container in
which landscape

changes, ES

Metrics are
depicted

/

Autonomous Change Processes
Models of Non-anthropogenic Landscape Change




ENVISION FEramework for Lower
Cimarron River Watershed

Data Sources

IDU Coverage (Landscape) :::>

Policy Set(s) ::>
Actor Descriptors :Z>

Autonomous Process
Models

Habitat Suitability }::>

Flood/drought Events }::>

Hydrology :Z:>

ENVISION

NANANAND A AR

Evaluative Models

<# Fish Abundance/Distributions

<H‘ Floodplain and upland Habitat

Water quantity (flow)

Water quality (N, P, S)

lL.and Net-return Values

Agricultural Land Supply

Grassland Supply

Forest Land Supply

Urban Land Supply

Conservation Set-Asides




State Al

State A2

State A3
State B1

State B2

State B3




In Summary
Drivers of Change Landscape | Consequences |

Climate

Lower Cimarron

. e
River Watershed

Land use &
waoodland
enchroachment

« Expected Deliverables
» Policy tools, decision support system, vulnerability maps and
database, alternative management strategies
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