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Introduction

» Direct and indirect benefits of freshwater
ecosystem services (ES)

» Uncertainty from climate and
anthropogenic changes

» Agricultural intensification and declining
institutional interests in conservation
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Study area and methods

» Portneuf river catchment as an
agricultural semi-arid basin

» High in CRP enrollment

A Gauge site
River
Land use

» River listed as impaired under the I

[ Agriculture

federal Clean Water Act —

- Forest
B Water body
- County boundary

D Portnuef catchment
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CRP enrollments

—oan FSA

UNITED STATES DEPARTMENT OF AGRICULTURE « FARM SERVICE AGENCY

MACA - CMIP5 Future Climate Dataset

Water ES modeling I nVE ST

Water yield AL
Water pu r'if'icat'ion integrated valuation of

ecosystem services

Sediment retention o i

v
Scenario building
Scenario Climate data Enrollment acres
CRP Benchmark 1986-2015 92,217

CRP Loss 2036-2065 38,261
CRP Decline 2036-2065 65,239
CRP Baseline 2036-2065 same as benchmark
CRP Reboost 2036-2065 118,700
CRP Reboost+ 2036-2065 122,895

CRP Loss CRP Decline Benchmark/ CRP Baseline CRP Reboost

CRP Reboost+

Land usetype [ Wotervody [ Urban [ Forest | shrub/Grasstand [l Asricutture

v

—{ Catchment level

Instream indicator

ES response

— Spatial variation

Implications for mitigating degradat];on




INVEST

Scenario generator

Five land use
scenarios

20 CMIP5 climate models

MACA - CMIP5 Future Climate Dataset

integrated valuation of
ecosystem services
and tradeoffs

100 possible climate
and land scenarios

Three types of
freshwater ES

Spatially explicit
valuation of ES



Results

» Spatial variation

I

» Mountainous areas as “water towers”

» Less water scarcity along the matrix

diagonal.

» Marsh Creek region sensitive to

stressors.
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Water Supply

Benchmark
N

0 10 20
) Miles

Realized water supply (mm)

B 7301 --11236
I -1235-28.11
[ 28.10-75.94
B 75.95 - 205.45
Il 20546 - 421.83

Climate Change
2nd Quartil

Realize water supply change,
2000 to 2050 (mm)

I 7594 --3431
I 3430--2042
| 2041--1056
[ -1055-0.00
I 001 -2168

3rd Quartile

CRP Decline CRP Baseline CRP Reboost+

T— CRP Scenario
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Total Nitrogen Export

1st Quartile

Benchmark
N

0 10 20
) Miles

TN export (kg/ha)
| 0.373-0.637

[ ] 0638-0849
I 0.350-1.067
B 1068 - 1.471
22088

TN export change (%)
B 2625%- -15%
B -14.99% - -5%
| -4.99%- 0%

| 0.01%- 10%
P 10.01% - 25%
I 25.01%- 52.65%

Climate Change

2nd Quartile

3rd Quartile

CRP Decline

CRP Bascline

CRP Scenario

CRP Rceboost+

Total Phosphorous Export

1st Quartile

Benchmark
N

0 10 20
) Miles

TP export (kg/ha)

[ 0033-0047
[ 0048-0078
[ 0.079-0.113
B o.114-0.155
I o.156-0228

TP export change (%)
B 2202%--15%
[ -14.99% - -5%
[ 499%-0%

[ 0.01%-5%
I 5.01%- 15%
B 501%-28.1%

Climate Change

2nd Quartile

3rd Quartile

CRP Dccline

CRP Bascline

CRP Scenario

CRP Rcboost+




ReSU ltS Total Suspended Sediment Export

» Spatial variation

1st Quartile

» High export associated with intensive
agricultural practice.

Benchmark

N

0 10 20
— Miles

TSS export (ton/ha)

» Change of rainfall erosivity due to B ooz ors
climate change. — b
I 0.067-0.120

B 0.2 - 0241

TSS export change (%)

Bl -43.53%- 20%

» Difference between the exploitation or —

conservation land use policy. -
I 15.01%-30%
I 0.01% - 388%

 Porteuf River and Marsh Creek
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2nd Quartile

Climate Change

3rd Quartile

CRP Decline CRP Bascline CRP Rcboost+

CRP Scenario




Discussion and conclusion

» Implications for land use management

and conservation planning m  CRP Reboost (128.8% of baseline)

m  CRP Reboost+ (133.3% of baseline)

» Solve the water scarcity problem Tss mm|||||||||||||||||||||||||||||||||||||||||||||||i
export e e S T

> Im rove water-use eff] Ci enc M
P y TN export ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||n»

L

» Marsh Creek region with priority TP export

Water vield i
> Ripari an conservation as a h]‘gh y e

benefit-cost ratio practice 5% 300 25% 0% A5k A0k % o%
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you!
Questions?

Li Huang
(huan7515@vandals.
uidaho.edu)

(https://river.pocatello.us/)
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