Phase 6 Climate Change
Model Development

Gary Shenk and the CBPO modeling team
7/15/19
Presentation to CRWG

This information is being provided to meet the need for timely best science. The

information is provided on the condition that neither the U.S. Geological Survey

nor the U.S. Government shall be held liable for any damages resulting from the
authorized or unauthorized use of the information.

Preliminary Information-Subject to Revision. Not for Citation or Distribution



Watershed Model . WQ Sediment Transport Model

- ‘sed watershed loads = '

Increased precipitation intensity = increased temperature =

Increase in temp and evapotranspiration = | |
A Increased sea level rise =
* Fe ” Increased watershed flows = "

=

increased precipitation volume =

Dissolved Oxygen




Data and Model Inputs Model Outputs
Pollution Control Data Prediction of Impacts
Land Use Data *
Point Sources Data Phase 6 F‘Eﬂﬁ:}" |
Septic Data Watershed Estuary e Climate
U.S. Census Data Model/CAST .

Agricultural Data

Land Use Chemical
Changes \ l Fertilizers

Land Use
Change

Model

BMP Implementation Results
/

Precipitation Data
Meteorological Data
Elevation Data

Soil Data




PN Climate Change Processes and Dependencies
Data et 23?;?::3& Extrapolation Climate sDcc;\IAi/:é Se?ef:l’::lon RCP @

scenarios
GB2.1 JUL

Endpoint Trends GB2.1JUL GB2.1 GB 2.1
GB 2.1JUL JuL JuL

Project/Decision
Support/Revise
ow--N relationship
IB 4.4 OCT
nvestigate
om p I Ete peciation

Soil P changes
histor 4.7.1 OCT P sensitivity in
effec developed
o ssasocr [ 5 4.5 0ct Watershea
- Effect on lanc
In Process response of land nutrien Use

flow and response GS 3.2 JUL CMAQ
sediment ' Climate change
: Carbon On land | effect
N Ot N CI U d ed Dioxide MP effectiveness Nutrient LL/JB/BS 3.1 OCT
: change Inputs
B Ut |m pO rta nt GBeriC}UL GS 4.6 OCT Effect on Ag
' GS 3.3 JUL

. Land to
NOt |nC| UdEd water factor @
. effect
minor GS 4.7 OCT easonable response
Wetlands losses

and gains
LL/CC5.1.1 OCT

to sea level rise?
_— . . Stream to River PS>.3.10CT
|n|t|a|5 |nd|Cate ater WTP Reasonable

factors effect
response to

the responsible o5 4.70CT Rl temperature?
UL RT/IB 5.3.2 OCT Examine wind
PErson effects Estu 3 ry
Numbers @ septc RT 5.1.2 JUL
Estuarine

' " Effect :
|nd Icate the roundwater $349 Estus\;gseTll\\/l/lodel Inputs

. ravel Time JUL Sea level Rise
section of the P ea leve s

: GS 4.7 JUL
documentation Growth and
respiration curve for Oceanl Temp &
Salinit
Watershed Model WQ Sediment Transport Model phytoplankton RT 514 }IUL

RT 5.2 JUL

increased precipitation volume = increased watershed loads =

increased precipitation intensity = increased temperature =

CSO

A | _ l Reservoir Rules Effect v | |
- g w. o increased watershed flows = effects IB 3.4.1 - N\ \ A\
Y i e . Diversion JUL : \ - TN -- STAC CC2.0 N
3 : GS 4.7 JUL Effect on water ' N\ | ' _
- Al d Oxygen Effect ? uality standards / | =~ Management = Framework | M d nageme Nt
ERAF S GS3.4.2 , N Effort -« | recommendations
bl e = \R— - Adjustment \—_— | Q

JUL




CBP Climate Basics
* Critical period for dissolved oxygen is 1993-1995

* Selected as having a return period for wetness of 10 years

* Hydrologic averaging period is 1991-2000

* Selected as an ‘average’ 10-year period

* Management questions

* What would loads look like in a 1991-2000 that was translated through 30
vears of climate change to 20257

* \What would oxygen attainment look like during a 1993-1995 that was
translated through 30 years of climate change to 20257

e What would loads have to be in 1991-2000 such that standards are attained
with a 1993-1995 period translated to 20257

e Take a first look at 2035, 2045, and 2055
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CBP 2019 MWG Climate Work Plan

A

Climate Topics Climate Topics July 16-17 October 8-9 Delivery of model
results based on

Technical Technical October decic
Decisions on Decisions on ctober decisions
Climate Topics Climate Topics

Draft Draft

documentation documentation

emailed 6/28 emailed 9/24
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2025 Precipitation — Using observed trends
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Section 2.1.5
2025 Precipitation — Using observed trends

. . 0
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Section 2.1.4
2025 Temperature and 2050 precip & Temperature

— GCM ensemble

* Select median monthly change
e 10th and 90t for uncertainty

* Temperature applied as constant
degree addition

Percent Precip change in 2050

Degree C change in 2050

12



Section 2.2

2025 Climate vs 1995 Climate

Precipitation Temperature PET

RCP 4.5 31 Member Ensemble Median RCP 4.5 31 Member Ensemble Median
Percent Change (2025 vs. 1995)

2025 Extrapolation of Lﬂl"lg term Trends
Percent change (2025 vs. 1995)

“C Delta Change (2025 vs. 1995)

0.7% - 2.0% 0.89 - 1.01 c.4'% - 3.0%
.2 8% 4024 1.0 B 3.1% - 3.3%
-36% B 110 - 1.14 B 3.4% - 3.6%
-4.8% 2 B 115 1.19 B 3.7%.-4.3%
.5 7.8

+1.12 °C
for the

Watershed

+3.36 %

for the
Watershed

+3.11 % . ‘

Watershed ¢
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Climate Change Processes and Dependencies Phase 6 Model Structure
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Climate Change Processes and Dependencies

* WWTPs, septic systems, diversions all have
data associated with them projected through

2025

e CSOs are modeled. The model has been
updated for climate change

Phase 6 Model Structure
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