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Monthly Surface Winds Near (~7mi) Horn Point
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between first precipitation 
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Observed Seasonal Variation of 
Mean Air Temperature and Trend

1895-2019
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Observed Seasonal Variation of 
Precipitation and Trend

1895-2019
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Observed Seasonal Variation of 
Precipitation and Trend

1895-2019
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Observed Seasonal Variation of 
Stream Flow and Trend

1895-2019

Dec-Feb Mar-May Jun-Aug Sep-Nov
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East Coast Rivers:
Observed Seasonal 

Variations of 
Runoff  and Trend



• Maximum precipitation 

in summer

• Minimum streamflow in 

Summer

• Summers getting drier 

with spring and fall 

getting wetter

• No observable trends 

in monthly streamflow

Precipitation 

Streamflow 



Annual Seven-Day Low Stream Flow Trends

Stations with >= 30 Years observations Increase in 

groundwater

•From greater 

recharge

• More extreme 

flows from higher 

intensity storms



Seven-Day Low Streamflows 1940–2014

https://www.epa.gov/climate-

indicators/climate-change-indicators-

streamflow



Annual Precipitation Trends
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Trend in Precipitation Events >= 2”
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Trends in Precipitation Events >= 2”
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Quantile Regression

Makes no assumptions 

about the distribution of the 

residuals.

Is more robust to outliers.



Princess Anne, MDUniontown, PA
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Ding, H., and A. J. Elmore, 2015: Spatio-temporal patterns in water surface 

temperature from Landsat time series data in the Chesapeake Bay, U.S.A. 

Remote Sens. Environ., 168, 335–348, 

https://doi.org/10.1016/j.rse.2015.07.009.

• Divide the Landsat record into 5-year 

intervals advancing by one-year 

increments (1984-1988, 1985–1989, 

1986–1990, etc.)

• Human activity such as urbanization 

and power generation

• Influence of ocean water on the 

water temperature
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CONCLUSIONS:

• Mid-Atlantic Coast states enjoy beautiful climate with seasonal maximum of 
precipitation in the summer and minimum in the fall.

• Global warming 1895-2010 has been accompanied by a decrease in Summer - and 
increase in fall and winter precipitation. 

• In addition to an overall increase in precipitation, heavy precipitation events are 
increasing as well.

• Quantile regression trend analysis can provide far more detailed information with 
respect to specific quantities in question.

• This may be particularly useful for water managers who are more concerned 
with extreme values rather than the averaged one

• Quantile regression analysis can help build a comprehensive picture of climatic 
variables in terms of their variation over time at different magnitude/frequency

• We’re data rich and resource/project poor. Help us help you.



Thank 

You!

www.atmos.umd.edu/~climate

(301) 405 - 7223

climate@umd.edu


