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Abstract

While droughts have not been a frequent issue for the New York area throughout its history, there have been significant droughts that have caused severe stress on the water systems in the area. For
example, in the 1960s a drought that lasted about 4-5 years, affected water supply, recreation, agriculture, and other aspects in Greater New York (NYC, parts of New Jersey, part of Connecticut, etc.). The
lack of rains during droughts can create many complications for Greater New York’s dams, which, based on their design, must be at a specific level to prevent deficits, spills (over the dam) or issues with the
water quality. For this project, major aspects of droughts and their relation to Greater New York’s water supply were studied. In addition, we wish to create a True Drought Index (TDI) in order to measure the
full capacity of historic and future droughts, while also considering the changing supply and demand for water.

Discussion

When we calculated the storage levels for the past 24 years
In relation to the supply of each county, we find that not a
single county experienced a deficit, which means no county
experienced a “drought.” This may give the impression that
there is no problem. However, since the 1960s drought, the
Northeastern part of the United States has experienced

Methods
To begin data collection, we compiled supply and ET,information from the NOAA National

Climatic Data Center, demand data from the United States Geological Survey, and the
Information regarding agricultural data was obtained from the National Agricultural Statistics
Service. From there, we used programming in MATLAB to calculate our cumulative deficit
based on the algorithms we developed.

Objectives and Purpose

* Create a true drought index that
considers the changes of water supply
and demand.

* Determine the approximate storage
requirements for each county that will
allow them to plan for a state of

drought in terms of water supply Figure 1 1985 Cumilitive Deficit for Corn in Ulster County above average rainfall. This would naturally explain the lack
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In order to create a sufficient drought index, |
we considered all variables for water supply Derdh WA erers T In addition, 1960s drought data was not used in this
and demand for the Greater New York (GNY) experiment because of the lack of reliable data on demands
area. The supply comes into the reservoirs prior to 1985.
through the fraction of rainfall that falls in
the county. However, in the future, the 1960s drought will be examined
That is defined as with simulated demand scenarios.
S = a* Rainfall, where a adjusts rainfall to The next step from this experiment then is to study the years
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following equation is used to calculate the
deficit:
Def — D-S 0.0050
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This is used to calculate: Counties
CD (t) = max(0, def(t-1) + def(t)), Figure 2 Drought Index that considers supply and demand of water for the specified counties to determine total_dem
If the county is undergoing a drought. Formula is shown on graph. <1Million
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Where CD is Cumulative Deficit, max
removes all negative values [or surpluses,]
and everything is a function of t the number
of days. Hence, CD is the added sum of the
deficit of each of the 9125 days examined
for each county.
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We also recorded a value known as storage,
which is simply the maximum value
calculated for CD in the span of the 24
years examined for each of the 30 counties.
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Figure 3 displays the storage requirements for all thirty counties in
Greater New York in the recorded time frame of 1985-2009.
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