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Goal: Comprehensively
document changing climate
of the Delaware River Basin

« Temperature @

* Precipitation @

e Snow cover

* Wind speed @©

e Streamflow @

* Ice jams

* Low-pressure systems
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1961-1990 anomaly (° C)
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1961-1990 anomaly (cm)

HCN monthly precipitation data
Annual pre(:lpltatmn total anomahes (1910 2009)

100- yeartrend p= 0059
Upper watershed 30-yeartrend: p=0.077
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Trends in Temperature and
Precipitation Extremes

1. Days per year above 90° F NS

2. Days per year below 32° F l

3. Annual maximum # consecutive dry days NS

4. Days per year of heavy (>4.5 cm) precip. t

5. Annual maximum 5-day precip. total t



Days with > 4.5 cm precip, anomalies (HCN daily data)

Upper watershed 100-year trend: p=0.0024
30-yeartrend: p=0.030

(1l

1974-1992 anomaly (days)
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1974-1992 anomaly (days)

Days below freezing, anomalies
(HCN daily data, unadjusted)
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30l Lower 100-year trend: p=0.013
watershed 30-yeartrend: p=0.16

20

—30}F

Not signficant in upper watershed

_4991[) 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
Year



1974-1992 anomaly (%)

Snow Cover (Rutgers & NSIDC)
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Wind speed (NCDC)
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Streamflow anomaly(m® s ')
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Streamflow at Trenton (USGS)

100 yeartrend p= 016
30-year trend: p=0.015
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Trends dominated
by fall and winter
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Reported Ice Jams in DRB
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Relationship between ice jams
]and1 temperature
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Days
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Number of days per year with mean

pressure below 1000 mb at Atlantic City
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Summary: Temperature and
precipitation trends

Temperature trends:

« High (>95%) confidence in long-term warming
(significant in all seasons & both basins)

« Recent warming trends are greater but less
significant

Precipitation trends:

* Modest (>90%) confidence in long- & short-term
annual increases

» High confidence in long-term fall increases
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Summary:. Extreme climate
events

» Heavy precipitation showing significant
increases

* Drought metric: no significant trends

« Extreme temperatures: no significant
trends, except lower watershed freezing

days
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Summary: Other indicators

Snow cover declining, not significantly;
inverse correlation with NAO

Wind speed declining significantly

Streamflow increasing significantly,
particularly in winter and fall

lce jam reports declining
No trend in low pressure systems
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Thank you
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Extra figures
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1961-1990 anomaly (cm)

1961-1990 anomaly (cm)
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1961-1990 anomaly (° C)

1961-1990 anomaly (° C)

-2

-4

Upper watershed

DJF

“JA

1910 1930 1950 1970 1990 20

1910 1930 1950

-2

-4

MAM

SON

10 1910 1930 1950 1970 1990 20

1970 1990 2010 1910 1930 1950

1970 1990 2010



1974-1992 anomaly (days)
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Days above 90° F anomalies
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1974-1992 anomaly (days)
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1974-1992 anomaly (cm)

Streamflow and precipitation
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1961-1990 anomaly (m” s ")

1961-1990 anomaly (m” s ')
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Streamflow (m® s 1)

Streamflow (m*® s 1)
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Wind speed trends
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Data averaged among four stations: Wilmington, DE; Allentown,

PA; Philadelphia, PA (1955-1994); and Atlantic City, NJ 27



