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Distribution of Stations With
100+ Years Observation

55 stations with 100+ years
between first T __ /T 40N [
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Distribution of Stations With
100+ Years Observation

65 stations with 100+ years
between first precipitation 40N [
observation and last. '
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65 stations with 100+ years
between first precipitation
observation and last.

Distribution of Stations With
100+ Years Observation
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1. NCEI:

DATA SOURCES

1.1. Global Historical Climate Network Daily
1.2. U.S. Climate Divisional Dataset

2. USGS:

2.1 GAGES-II: Geospatial Attributes of Gages for Evaluating

Streamflow
2.1. Daily river discharge

GLOBAL WARMING SIGNATURE IN CLIMATIC RECORDS:

. Warming trend

. Polar amplification

. Winter amplification
. Diurnal asymmetry

(YES)
(YES in Arctic, NO in Antarctic)
(YES)

(?)

. Increasing of precipitation (Seasonal)

. Summer desiccation

(?)




Observed Seasonal Variation of
Mean Air Temperature and Trend
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Streamflow (ft3 s

Observed Seasonal Variation of
Stream Flow and Trend
1895-2019

Stream Flow (ft2 s—1 yr—1)
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CATCHMENT AVERAGED MONTHLY RUNOFF East Coast Rivers:

. Delavare at Trenton, NJ, 1912-2010 - Varlatlons Of
. Potomac at Point of Rocks, MD, 1895-2010 R un Off an d Tre N d

. James at Cartersville, VA, 1899-2010
Roanoke ar Roanoke Rapids, NC, 1912-2010 CATCHMENT AVERAGED MONTHLY RUNOEFF
. Wateree Nr. Camden, SC, 1929-2010 OBSERVED CLIMATIC TREND

. Savannah ar Augusta, GA, 1883-2010 1.5
. Altamaha at Doctortown, GA, 1931-2010
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Precipitation

 Maximum precipitation
IN summer

e Minimum streamflow In
Summer

e Summers getting drier
with spring and fall
getting wetter

e No observable trends

J SO ‘ In monthly streamflow
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Annual Seven-Day Low Stream Flow Trends

Stations with >= 30 Years observations Increase in
groundwater
1.816
40°N
1510 * from greater
39.5°N 1.204 recharge
e More extreme
-0.898 .
39°N flows from higher
-0.592

Intensity storms

(1=dA -5 M)

0.286

_0020 ® Decrease rain on
sSNOW events in

spring

38.5°N

38°N
—-0.327

37.5°N -0.633
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Seven-Day Low Streamflows 1940-2014
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Annual Precipitation Trends
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Distribution of Stations With
100+ Years Observation

| Quantile Regression
BC Makes no assumptions
/kjff\ : about the distribution of the
- : ﬁ residuals.
B O Is more robust to outliers.
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slope (infevent)
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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
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Timing of Winter-Spring Runoff 1940-2014

Trends are based on the winter-spring center of volume has passed by each streamflow gauge, reflecting
the timing of spring snow melt

‘F&% : v
The date half of the total WAl «»  The date half of the
January 1 — July 31 SN A . A total January 1-May 31
streamflow passes. : v streamflow passes.
v
v v " o A A A
Morethan 5to10 2to5 2 days 2to5 5to10 Morethan
10 days days days earlier to days days 10 days

earlier earlier earlier 2dayslater later later later
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