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Should we use downscaled climate change

(o

projections for water utility planning?
It yes, how?”




Begin with the question
“What if climate extremes
change according to
scenarios, X, y, z?"

Start with climate change
models, scenarios,
impacts, assessments,
reports, etc.

“Climate Models, Scenarios, Impacts-First”

Assess relevant climatic changes from climate
change models, downscaling

Assess relevant impacts based on projected
climate changes

Design and assess adaptation options for
relevant impacts

Evaluate outcomes

Begin with the questions: I\

“Where are the
sensitivities, thresholds,
and priorities considering
climate variabilities?”
“What can communities
cope with?"

Input climate change k

projections and other
relevant information
about underlying drivers

“Vulnerability, Thresholds-First”

Identify vulnerabilities, sensitivities, thresholds;

propose adaptation measures
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What are plausible
projection of these climate
conditions occurring or
changing in the future?

What type of climate

conditions matter?

Decision-Centric Approach



What type of climate conditions
matter?

1. Planning-relevant metrics

1. ‘Firm/Reliable Yield’

maximum quantity of water that could’ve
been supplied daily throughout the 2002
drought-of-record, while reserving 20%
emergency storage

current demand << firm yield
With expanded Quarry Reservoir in 2035,

proj. demand in 2055 < firm yield

2. Reservoir Storage
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Q: “How will climate change affect our firm yield through next 50 years?”




What type of climate conditions
matter?

1. Planning-relevant metrics and
their decision-relevant
thresholds

Demand

Higher Yield > Lower Yield




What type of changes in climate matter?
2. Model Set-up
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What type of changes in
climate matter?

3. Simulating system
response to climate
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What type of changes in
climate matter?

3.

ldentifying Key Climate

Variables that Drive

Reservoir Performance
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What type of changes in
climate matter?

3. ldentifying Key Climate

Variables that Drive
Reservoir Performance
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What type of climate
conditions matter?

4. ldentifying Critical
Climate Conditions

Logistic Regression
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What type of climate
conditions matter?

3. ldentifying Key Climate

Variables

Incorporating
Temperature....
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What type of climate conditions

matter?
4. Defining Critical Climate

Exposure Space
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What are plausible
projection of these climate

conditions occurring or
changing in the future?
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BCSD-Hydro dataset RCP8.5 scenario

control: 1950-1998 | future:2030-2078

Predictors: CMS-24, MAMPr

Success is min. storage > 30% | prob. threshold = 0. 7
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What are plausible projection of these climate
conditions occurring or changing in the future?

1. Do Processing Decisions like
Thresholds and Predictor Variables
Matter?

i.e., do these choices significantly alter
the main conclusions?




BCSD-Hydro dataset RCP8.5 scenario
control: 1950-1998 | future:2030-2078
Success is min. storage > 30% | prob. threshold = 0. 8
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BCSD-Hydro dataset RCP8.5 scenario

control: 1950-1998 | future:2030-2078

Predictors: CMS-24, MAMPr

Success is min. storage > 30% | prob. threshold = 0. 7
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BCSD-Hydro dataset RCP8.5 scenario
control: 1950-1998 | future:2030-2078
Success is min. storage > 30% | prob. threshold = 0. 8

access1-0.1.rcp85 I | bec-csm1-1-m.1.rcp85 | | bee-csm1-1.1.rcp85 canesm2.1.rcp85 ccsmd. 1.rcp85 cesm1-bgc.1.rcp85

401

cesm1-cam5.1.rcp85 I | cmee-cm.1.rcp85 cnrm-cm5.1.rep85 | | csiro-mk3-6-0.1.rcp85 | | fgoals-g2.1.rcp85 fio-esm.1.rcp85

B
o

3

=1

2

=]

o

0

gfdl-cm3.1.rcp85 gfdl-esm2g.1.rcp85 gfdl-esm2m.1.rcp85 giss-e2-r.1.rcp85 hadgem2-ao.1.rcp85 | I hadgem?2-cc.1.rcp85

404

No. of years
[*) w
o (=]

o

04

hadgem2-es.1.rcp85 I | inmem4.1.rcp85 ipsl-cm5a-mr.1.rcp85 ipsl-cm5b-Ir.1.rcp85 | miroc-esm-chem. 1 rcp85| | miroc-esm.1.rcp85

404

3

=3

2|

=3

o

04

miroc5.1.rcp85 mpi-esm-Ir.1.rcp85 mpi-esm-mr.1.rcp85 mri-cgem3.1.rcp85 noresm1-m.1.rcp85

404

04

con fut fui con ful

BCSD-Hydro dataset RCP8.5 scenario
control: 1950-1998 | future:2030-2078
Success is min. storage > 30% | prob. threshold = 0. 8

access1-0.1.rcp85 | | bee-csm1-1-m.1.rcp85 I | bec-csm1-1.1.rcp85 canesm2.1.rcp85 ccsmdé. 1.rcp85 cesm1-bgc.1.rcp85

cesm1-cam5.1.rcp85 | | cmec-cm. 1.rcp85 cnrm-cm5.1.rcp85 | csiro-mk3-6-0.1.rcp85 | | fgoals-g2.1.rcp85 fio-esm.1.rcp85

P
o

w
=1

[
=1

o

gfdl-cm3.1.rcp85 gfdl-esm2g.1.rcp85 gfdl-esm2m.1.rcp85 giss-e2-r.1.rcp85 hadgem2-ao.1.rcp85 | I hadgem2-cc.1.rcp85

401

success_( @ 30

I I I I I I I I I I I I o

hadgem2-es.1.rcp85 | | inmecmé4.1.rcp85 ipsl-cm5a-mr.1.rcp85 ipsl-cm5b-Ir.1.rcp85 | | miroc-esm-chem.1.rcp85 | | miroc-esm.1.rcp85

P
o

(%]
=1

[*]
=1

o

miroc5.1.rcp85 mpi-esm-Ir.1.rcp85 mpi-esm-mr.1.rcp85 mri-cgem3.1.rcp85 noresm1-m.1.rcp85

con ot fut con con fut



What are plausible projection of these
climate conditions occurring or changing in
the future?

2. How well do climate models

simulate multi-year persistent dry
periods?




What are plausible projection of
these climate conditions
occurring or changing in the

future?

How well do climate models
simulate multi-year
persistent dry periods?
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" Focusing on OWASA’s planning context and system first

" Focusing climate change analysis on conditions that threaten water supply
dependability

= Making transparent the analysis of future projections
" Focusing on decision-relevance of uncertainty in climate projections

......... how have these influenced the usability of climate change information?



Thoughts so far...



Thank you!
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The form of the logistic regression model is given by Equation 1, where p; represents the
probability that performance in the i® SOW is classified as a success and X; represents a vector
of covariates (in this case, streamflow and demand characteristics) describing the ™ SOW:

D1n (%) = X/ 3

The coefficients, 3, on the covariates are estimated using Maximum Likelihood Estimation.

To determine which streamflow and demand characteristics are most important in explaining
successes and failures, we can compare the McFadden's pseudo-R? values associated with

different models that include different covariates. McFadden's pseudo-R?, R'::! Foii , is given
Ivd 7 Qadader
by Equation 2:
7 o In L Mg
2) R.‘.!:'f-'mj'u'r-r.' =1- -
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@ <30% storage
>30% storage



BCSD-Hydro dataset
RCP8.5 scenario | control: 1950-1998 future:2030-2078

access1-0.1.rcp85 | | bee-csm1-1-m.1.rcp85 | | bec-csm1-1.1.rcp85 I | canesm2.1.rcp85 ccsmd4.1.rcp85 cesm1-bge.1.rcp85
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cesm1-cam5.1.rcp85 cmce-cm. 1.rep85 cnrm-cm5.1.rep85 csiro-mk3-6-0.1.rcp85 fgoals-g2.1.rcp85 fio-esm.1.rcp85
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gfdl-cm3.1.rcp85 gfdl-esm2g.1.rcp85 gfdl-esm2m.1.rcp85 I | giss-e2-r.1.rcp85 I I hadgem?2-ao.1.rcp85 hadgem2-cc.1.rcp85
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hadgem2-es.1.rcp85 inmem4.1.rcp85 ipsl-cm5a-mr.1.rcp85 I | ipsl-cm5b-Ir.1.rcp85 | | miroc-esm-chem. 1.rcp85 | | miroc-esm.1.rcp85

40

301

20

0

miroc5.1.rcp85 mpi-esm-Ir.1.rcp85 mpi-esm-mr.1.rcp85 I | mri-cgem3.1.rcp85 noresm1-m.1.rcp85

401
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20
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Stochastic Data Generation

Eanfall mean

Stochastic Climate Library (SCL) -
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Previous OWASA Demand Projections
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Current Yield: 10.5 mgd
Future Yield: 12.7 mgd

Historical and Projected Raw Water Demands
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