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Vulnerability of water supplies in
New York to climate change

ClimAID. 2011. Chapter 4. Water Resources.
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Location of City of Ithaca
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Newspaper articles from the 1960s
12 October 1963
N.Y. Forests to be closed on Sunday
19 October 1963
No Rain in Sight for the East
1 September 1964
Autumn Color Stages Early
Arrival As Trees’ Defense
Against Drought
17 October 1963
Water Level Falls, Danger of
Fire Rises

1 September 1964
Dairy Group Asks For Price
Increase
27 July 1964
Rainfall Far Below Previous 2 Years
24 October 1963
Ithaca Sets Record: No Rain
in 21 Days
24 September 1964
Water Situation Nears Crisis

How extreme was this drought?
If a similar drought occurred in the future, how would this
community cope?
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Quantifying Climate Uncertainty
• Classic approach assumes a stationary climate
and use probability distributions of historic
outcomes as a proxy for relative frequency of
future outcomes
• These distributions have generally been based
on limited space and time observations, but
that is changing
– Limited spatial resolution ‐> high resolution data
becoming available (e.g. reanalysis data)
– Limited temporal span ‐> paleoclimate data becoming
available (e.g. tree rings, etc.)
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Climate Information Needed for
Managing Climate Risk
• There is now widespread agreement in the
scientific community that the climate is not
stationary, so historic data may have limited
value in describing future outcomes (Milly et
al. 2008 Stationarity is dead: whither water
management? Science 319: 573‐574).
• To quantify uncertainty, can we rely on GCMs?
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Projections and uncertainties for global mean temperature
increase in 2090‐2099 (relative to 1980‐1999).
C4MIP (Coupled
Carbon Cycle
Climate Model
Intercomparison
Project

AOGCMs used
in most
uncertainty
analyses
IPCC, AR4, Working Group I, Chapter 10, Figure 10.29
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Annual Precipitation projections
Western NY

Coastal Plain

Catskills

Hudson/Mohawk
Valley

Tug Hill Plateau

Adirondacks

Central NY
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Number of Occurrences of Consecutive Days below 3.3 mgd
demand in Simulated/Historic Streamflow Records
Time Series

Period

Six Mile – HadCM3 1961‐1991
statistically
downscaled
Six Mile – HadCM3 2069‐2099
– statistically
downscaled
Six Mile – HadCM3 1968‐2000
+ HRM3
Six Mile – HadCM3 2038‐2070
+HRM3
Fall Creek –
1925‐2010*
Observed
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Note:
1. Fall Creek data normalized to 30 year period to allow direct comparison to Six Mile
simulations.
2. Six Mile statistical simulations based on 20 thirty year runs. Thus, that is why there are just
fractions of occurrences (0.10 would happen twice in 20 runs).
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Use of GCMs for Managing Climate
Risks?
• Scientific confidence remains low in the ability of climate models to
produce accurate local‐ to regional‐scale forecasts of variability and
extremes (Hultman et al. 2010 Climate Risk. Annu. Rev. Environ.
Resour. 35:283–303)
• There appears to be no immediate prospect of significantly
improving the often high uncertainty in GCM generated regional
hydrologic projections (Wilby 2010 Evaluating climate model
outputs for hydrologic applications. Hydrological Sciences J. 55:
1090‐1093)
• This has led some in the scientific community to question the use of
GCM projections for adaptation purposes (Kundzewicz et al. 2010
Are climate models “ready for prime time” in water resources
management applications, or is more research needed?
Hydrological Sciences J. 55: 1085‐1089).
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Predicting the future is difficult...
• In 50 years every street in London will be buried
under nine feet of manure. (the London Times,
1894.)
• A rocket will never be able to leave the Earth's
atmosphere. (New York Times, 1936.)
• X‐rays will prove to be a hoax. (Lord Kelvin,
President of the Royal Society, 1883.)
• Drill for oil? You mean drill into the ground to try
and find oil? You're crazy. (Associates of Edwin L.
Drake refusing his suggestion to drill for oil in
1859.)
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Different strategies for Managing Risk
1. Share/transfer
–

Share or balance climate risks with others through tools
such as insurance and hedge products (derivatives,
bonds)

2. Reduce/mitigate
–

Reduce likelihood or severity of climate risk through
infrastructure, operations, stockpiling, disaster response)

3. Avoid (eliminate)
–

Some climate risks can not be avoided

4. Retain
–

Can be used in the case of low impact or high impact low
probability events.
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Assessment of Necessary Reservoir Storage Volume
Demand (mgd)

Storage (mg)

Days of Supply w/ no
Inflow
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61
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4.3
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26

4.3

61
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Risk Perception
• Different people and groups will often disagree
about the degree of uncertainty or even the
decision stakes.
• Relative importance of familiar and unfamiliar
risks.
• Credibility of different sources of knowledge and
expertise.
• Human perceptions of risk .. are often
inconsistent and far from objective. (Hultman et
al. 2010 Climate Risk. Annu. Rev. Environ. Resour.
35:283–303)
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Other factors that will interact with
climate: barriers or opportunities?
• In NYS, $36 billion investment in infrastructure
needed in the next 20 years
• “Development drought” Desalinization
considered in areas with annual rainfall over
48 inches
• NYS Drought Plan has not been updated in 22
years
• Possible introduction of conservation flow
regulations
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Concluding remarks
• Regional and local impacts present a more nuanced picture
of change.
• Build resilience to allow social, economic, and
infrastructure systems to respond to a wide range of
plausible outcomes
• Although uncertainty remains a dominant condition of
climate change knowledge, we aim to increase our
understanding of how individuals and groups
– interpret different depictions or descriptions of uncertainty, and
– respond to information presented as uncertain

• What information is valuable to better manage climate risks
today and tomorrow in a particular locale, given a
particular problem?
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Suspended Sediment vs. Stream Discharge

17

Suspended Sediment vs. Precipitation
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