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Presentation outline

▪ Review of inputs for the Year 2025 climate change 
simulation.

▪ Estimated changes in the delivery of nutrients and 
sediment to the Bay.

▪ A decision is needed for the selection of 
temperature inputs.
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STAC workshop report [1]

[1] http://www.chesapeake.org/pubs/360_Johnson2016.pdf
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Page 6, Paragraph 3 & 4



STAC recommendations [1]

[1] http://www.chesapeake.org/pubs/360_Johnson2016.pdf
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Page 8, Recommendations
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The central tendency of the projections for the changes 
in rainfall volume based on the 31 member ensemble 
median, P50, matches well with the extrapolation of 
PRISM’s 88-year trends.

The rainfall uncertainty bounds (P10 and P90) of the 
ensemble members show wide range.

The central tendency of the temperature increase is 
potentially bit higher.Trend       RCP4.5 P10   RCP4.5 P50   RCP4.5 P90

Trend RCP4.5 P10   RCP4.5 P50   RCP4.5 P90 Trend RCP4.5 P10   RCP4.5 P50   RCP4.5 P90

Summary of 2025 climatic projections

[1] https://www.chesapeakebay.net/channel_files/24720/20170725_-_bhatt_-_cbp_-_mwqm_-_draft_phase_6_applications.pdf

July 2017 MW 
Quarterly Meeting[1]
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PA +0.80°C

WV +0.69°C
MD +0.87°C

DE +1.06°C

VA +0.71°C

NOAA National Climatic Data Center
https://www.ncdc.noaa.gov/temp-and-precip/state-temps/

Annual temperature for 
1895 to 2015 are shown.

Approx. increases 
over the last 30 years 

based on the trend 
line are shown.

NY +0.97°C

1985 2015195519251895

Annual temperature trends for the 6 states 

[1] https://www.chesapeakebay.net/channel_files/24720/20170725_-_bhatt_-_cbp_-_mwqm_-_draft_phase_6_applications.pdf

July 2017 MW 
Quarterly Meeting[1]
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The central tendency of the projections for the changes 
in rainfall volume based on the 31 member ensemble 
median, P50, matches well with the extrapolation of 
PRISM’s 88-year trends.

The rainfall uncertainty bounds (P10 and P90) of the 
ensemble members show wide range.

The central tendency of the temperature increase is 
potentially bit higher.Trend       RCP4.5 P10   RCP4.5 P50   RCP4.5 P90

Trend RCP4.5 P10   RCP4.5 P50   RCP4.5 P90 Trend RCP4.5 P10   RCP4.5 P50   RCP4.5 P90

Summary of 2025 climatic projections
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Model results
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Rainfall projection, Temperature projection

Phosphorus



Summary and Conclusions

▪ STAC has recommended the use of past trends for 
the estimation of near-term, year 2025 rainfall 
inputs.

▪ The ensemble median of GCMs suggests wetter 
and warmer projections for year 2025 as compared 
to information derived from past trends.

▪ There are two alternatives for the estimation of 
temperature change for 2025 climate change 
scenario:
▪ Ensemble median (P50) of 31 GCMs (RCP4.5)

▪ Based on observed trends (NOAA NCDC seasonal trends)
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Appendices 
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Major Basins PRISM Trend

Youghiogheny River 2.1%

Patuxent River Basin 3.3%

Western Shore 4.1%

Rappahannock River Basin 3.2%

York River Basin 2.6%

Eastern Shore 2.5%

James River Basin 2.2%

Potomac River Basin 2.8%

Susquehanna River Basin 3.7%

Chesapeake Bay Watershed 3.1%

Change in Rainfall Volume
2021-2030 vs. 1991-2000PRISM	(red	dots)	and	NLDAS	(blue	dots)	data	are	shown

[1] Parameter-elevation Relationships on Independent Slopes Model 

Rainfall projections using 88-years of annual PRISM[1] data trends



	

Data	unavailable	

	

GCM	Used	

	

Selection	updated	

[1] Reclamation, 2013. 'Downscaled CMIP3 and CMIP5 Climate and 
Hydrology Projections: Release of Downscaled CMIP5 Climate 
Projections, Comparison with preceding Information, and 
Summary of User Needs', prepared by the U.S. Department of the 
Interior, Bureau of Reclamation, Technical Services Center, 
Denver, Colorado. 47pp.
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[1] BCSD – Bias Correction Spatial Disaggregation;
[1] CMIP5 – Coupled Model Intercomparison Project 5

	

Updated	Ensemble	members	
ACCESS1-0	 FGOALS-g2	 IPSL-CM5A-LR	
BCC-CSM1-1	 FIO-ESM	 IPSL-CM5A-MR	

BCC-CSM1-1-M	 GFDL-CM3	 IPSL-CM5B-LR	

BNU-ESM	 GFDL-ESM2G	 MIROC-ESM	
CanESM2	 GFDL-ESM2M	 MIROC-ESM-CHEM	

CCSM4	 GISS-E2-H-CC	 MIROC5	

CESM1-BGC	 GISS-E2-R	 MPI-ESM-LR	
CESM1-CAM5	 GISS-E2-R-CC	 MPI-ESM-MR	

CMCC-CM	 HadGEM2-AO	 MRI-CGCM3	

CNRM-CM5	 HadGEM2-CC	 NorESM1-M	
CSIRO-MK3-6-0	 HadGEM2-ES	 	

EC-EARTH	 	 INMCM4	 	
31 member 
ensemble

▪ An ensemble analysis of statistically 
downscaled projections were used from
BCSD CMIP5[1] dataset.

▪ Change were calculated as differences in 
30-year averages.

P90 – 90th percentile
P50 – median ensemble
P10 – 10th percentile
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NOAA National Climatic Data Center
https://www.ncdc.noaa.gov/temp-and-precip/state-temps/
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NOAA National Climatic Data Center
https://www.ncdc.noaa.gov/temp-and-precip/state-temps/
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NOAA National Climatic Data Center
https://www.ncdc.noaa.gov/temp-and-precip/state-temps/
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NOAA National Climatic Data Center
https://www.ncdc.noaa.gov/temp-and-precip/state-temps/
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