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Use of Multiple Models
for Nitrogen Export Rate

Pasture/
Cro Developed
“m

CBP Phase 5 model 47.5 19.9 19.4 4.2

USDA-CEAP Model 42.5 10.2 Not used 1.6

USGS- SPARROW Model 22.9 10.2 8.9 0.4

Average Ratio to Crop Rate 1.00 0.37 0.40 0.05
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Model to compare against Observations
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Phase 6 Model Structure
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Phase 5.3.2 ver | scemao | XCpneein | %Caneen
Year .
Flow Nitrogen

All Variables 2.5% 5.5%
Rainfall Only 9.6% 6.1%
Rainfall and Temperature -11.7% -6.4%
Carbon Dioxide 4.7% 5.9%
All Variables 2.3% 6.2%
Rainfall Only 16.6% 10.9%
Rainfall and Temperature -18.3% -9.7%
Carbon Dioxide 4.9% 6.1%
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Climate Change Analysis

" The Draft Phase 6 watershed model was used to
estimate the changes in the delivery of flow,
nutrients and sediment with the 2025 projections
of rainfall and temperature.

" For the 2025 rainfall projections, STAC has
recommended the use of extrapolations of long-
term historical trends. This is a 30-year
extrapolation from 1995.

" For the changes in temperature an ensemble
analysis of CMIP5 projections was recommended.



Rainfall projections using the trends in 88-years of annual PRISM!!! data
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An ensemble of GCM projections from BCSD CMIP5[1]
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Reclamation, 2013. 'Downscaled CMIP3 and CMIP5 Climate and Hydrology
Projections: Release of Downscaled CMIP5 Climate Projections,
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Technical Services Center, Denver, Colorado. 47pp.

[1] BCSD — Bias Correction Spatial Disaggregation;
[1] CMIP5 — Coupled Model Intercomparison Project 5
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Kyle Hinson

Precipitation Percent Change

25

Multi-Model GCM Comparison: RCP 4.5

Chesapeake Bay Watershed: 2025 Precipitation vs. Temperature
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2025 climatic projections summary for Chesapeake Bay Watershed

Changes in Rainfall (in percent)
The central tendency of the projections for the changes

25% 21.64% e
. in rainfall volume based on the 31 member ensemble
00/° median, P50, matches well with the extrapolation of
12; PRISM’s 88-year trends.
o
59 3.11% 3.73% The rainfall uncertainty bounds (P10 and P90) of the
0o, N ] I ensemble members show wide range.
-5% .
-10%
-15% -9.81% The central tendency of the temperature increase is
PRISM RCP4.5 P10 RCP4.5P50  RCP4.5 P90 potentially bit higher.
Changes in Temperature (in degree Celsius) Changes in Potential Evapotranspiration (percent)
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Temperature trends for the six states - NY +0,901C

Annual temperature for e (L[ 1
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| WV +0.6718

Approx. increases
over the last 30 years
based on the trend
line are shown.

NOAA National Climatic Data Center
https://www.ncdc.noaa.gov/temp-and-precip/state-temps/
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Model results: flow to rivers and the Bay
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1940-2014 streamflow trends based on observations

The study analyzed USGS GAGES-II data for a subset of Hydro-Climatic Data Network

2009 (HCDN-20009).

Annual Average Streamflow in the United States, 1940-2014
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U.S. Environmental Protection Agency. 2016. : @)
Climate change indicators in the United States, 2016. Fourth ® .
o

edition. EPA 430-R-16-004. www.epa.gov/climate-indicators.

Annual average percent change were calculated using Sen slope (Helsel and Hirsch, 2002).
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Model results: nitrogen to rivers and the Bay
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Model results: phosphorus to rivers and the Bay

Changes in phosphoursdelivery to the rivers Changes in phophorus delivery to the Bay
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Model results: suspended solids to rivers and the Bay

Changes in susp. solids delivery to the rivers
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Uncertainty quantification
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Summary and Conclusions

= The results shown were based on the Draft Phase 6 Watershed
Model.

» Climate change simulations for 2025 were updated, as well as the
uncertainty bounds were included in the assessment.

= Nutrient load increases under the estimated 2025 climate change
conditions are negligible. Sediment loads are estimated to
increase by about 4% under the same condition.



