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Climate Integration Objectives

*Determine estimate of expected changes to hydrology and temperature
*Apply estimates to the Chesapeake Bay Program’s Watershed Model

*Assess changes in the level of restoration efforts needed



Climate Integration Objectives

*Determine estimate of expected changes to hydrology and temperature
o Receive input from external scientific panel
o Gather data for different RCPs

o Apply downscaled data to watershed area, potentially work to bias correct simulations
with NLDAS data record

o Determine secondary effects of changes in precipitation and temperature, e.g. PET

*Apply estimates to the Chesapeake Bay Program’s Watershed Model
o Implement different RCP scenarios for the Watershed Model
o Format output by jurisdictional, watershed level efforts

*Assess changes in the level of restoration efforts needed

o Determine changes to expected watershed implementation plans (WIPs) among state
and jurisdictional partners based on expected assessments of risk to TMDL goals



Prior CBP Efforts

*Guido Yactayo and Gopal Bhatt led efforts to develop rainfall projections using
regression slopes from an extrapolation of 30 year rainfall datasets
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Prior CBP Efforts

*The use of the extrapolation methodology and PET adjustment recommended by
Butcher et al (2014) produced dramatic changes in flow and load outputs
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Partner Efforts/Multiple Method Approach

*Karen Rice, USGS VA Water Science Center, is studying changes in discharge and
precipitation trends throughout the CB Watershed
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Partner Efforts (contd.)

*Ongoing work to categorize the extent of changes due

to expected sea level rise, warming scenarios

*Combination of Carl Cerco’s work regarding wetlands
inundation as well as refinements to Bay-Wide local
SLR rates provided by Capt. Emil Petruncio (USNA) and

Robert Kopp (Rutgers University)

8575512 Annapolis, Maryland 353 +/- 0.21 mm/fyr
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AMO Departure

Recommendations from STAC

*The extrapolation of rainfall trends was determined by the CBP’s Scientific and
Technical Advisory Committee (STAC) to be, by itself, an insufficient representation of
expected changes in precipitation

*The final report is still in progress

*Recommendations made thus far have been to use global climate model outputs
from several representative concentration pathways (RCPs) in addition to current and

prior efforts
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USGS Data Download

*Click here to show the stuff
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http://cida.usgs.gov/gdp/

Motivators for Study of Precipitation

Comparison of Climate Scenarios - FLOW
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eSensitivities to different climate variables were
studied in the initial extrapolation method

4%

*While most GCMs generally agree on increases
in temperature, there can be large divergences — *
in projections of precipitation volume and
intensity among models

:

*Readily available monthly patterns may provide
insights about the expected timing of
watershed nutrient and sediment inputs *
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Initial Analysis
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Fractional Change in Precipitation, Relative to 1931-2000 Ohservations
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Projected Change in Precipitation in the Chesapeake Bay Watershed
Scenario: RCP 4.5, Year 2050
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Example Distribution Change

2.5

JBIN-S¢

JBIN-8T

JBIN-TT

JeN-

g9°4-9¢

go4-61

qe4-¢T

ge4-9

Uef-6¢

uef-¢e

uer-qT

uer-g

~ n —
—

uoneidioald Jo sayou

0.5

uer-T

DOY

19

B Present M Future



Conclusions

*Precipitation volumes and intensities are increasing, shown in both historical and
GCM datasets

*CB Program Modeling is oriented towards a multiple model/lines of evidence
approach, interest in looking at long-term history, specific GCMs, or a combination of
the two with an ensemble of GCMs

*The Chesapeake Bay Program will begin initial climate change scenario analysis by Fall
2016, and will produce its final decisions by Spring 2017 with respect to the inclusion
of climate change considerations within the Phase 3 Watershed Implementation Plans

Questions?


http://www.climate-lab-book.ac.uk/files/2016/05/spiral_optimized.gif
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