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Current Capacity: 3.66 BG 
Capacity in 2035:  4.85 BG 
Demand in 2015: ~ 6.9 mgd

Allocation of 5% water 
supply pool of Jordan Lake

Long-range water supply 
plan update in 2016-2017

Orange Water and Sewer Authority



“Should we use downscaled climate change 
projections for water utility planning? 

If yes, how?”
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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

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

2. Reservoir Storage



What type of climate conditions 
matter?

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

Higher Yield Lower Yield

Demand



Rainfall-Runoff 
Model

Inflows
Reservoir 

Operation Models
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What type of changes in climate matter?

2. Model Set-up 

Rainfall-Runoff 
Model

Inflows



Stochastically-

generated 

Meteorological 

Input

What type of changes in 
climate matter?

3. Simulating system 
response to climate

System Performance in a wide 
range of climate conditions



Exploratory Analysis!

What type of changes in 
climate matter?

3. Identifying Key Climate 
Variables that Drive 
Reservoir Performance



What type of changes in 
climate matter?

3. Identifying Key Climate 
Variables that Drive 
Reservoir Performance



What type of climate 
conditions matter?

4. Identifying Critical 
Climate Conditions

Logistic Regression



What type of climate 
conditions matter?

3. Identifying Key Climate 
Variables

Incorporating 
Temperature….



What type of climate conditions 
matter?

4. Defining Critical Climate 
Exposure Space







What are plausible 
projection of these climate 

conditions occurring or 
changing in the future? 





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?







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? 





 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! 















Stochastic Data Generation

Stochastic Climate Library (SCL)

 1st order autoregressive annual 
model and monthly method of 
fragments model; cross-
correlation preserved

 Model trained on observed 
records of P, Tmax, Reservoir 
Evaporation

 5000 synthetic monthly time 
series





Current Yield: 10.5 mgd

Future Yield: 12.7 mgd

Reservoir expansion planned in 2035

Firm Yield: 10.5 mgd

12.7 mgd


