ZUSGS

science for a changing world

Environmental Quality BN DEPARTMINT OF NATURAL RESOURCES

: ssilti;;lpsgh:ﬁ&r\g;!r‘\l— H:’zr;; NORTH CAROLINA — GEORGIA

@®~  SERVICES

ENVIRONMENTAL PROTECTION DIVISION

Trends of Annual Minimum 7-day Average Flow in Georgia, South Carolina, and North Carolina, Climate Years 1932-2021

Caleb E. Mitchell, PhD, PE', and Toby D. Feaster, PE?
1U.S. Geological Survey, South Atlantic Water Science Center, Raleigh, NC; 2U.S. Geological Survey, South Atlantic Water Science Center, Clemson, SC

Introduction

Low flows, often referred to as baseflow, are integral to
the hydrological regime of rivers and streams.

* Low flows are composed largely of groundwater flow
from surficial aquifers to streams.

* Low flows are dependent on topographic, geologic, and
climatic conditions.

* Low flows tend to occur late summer or early fall at the
end of the growing season.
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Minimum 7-day Average Flow

The lowest 7-day average streamflow each year was
calculated from daily mean streamflow for 87 continuous-
record streamgages with 30 or more years of record.
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Different Mann-Kendall test assumptions

Trend Test

Minimum 7-day average streamflow records of 87
“natural” streams were assessed using the
nonparametric test of trend on rank using the Mann-
Kendall Theil-Sen slope (Kendall, 1938; Mann, 1945; Sen,
1968; Theil, 1950).
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Modification of Trend Test

Dry and wet periods may make year-to-year streamflows
correlated, complicating trend detection. Thus,
modifications of the Mann-Kendall test were also used
which account for persistent short- and long-term
autocorrelation (Hamed, 2008; Hamed and Rao, 1998).
Trends were tested for 30-, 50-, 70-, and 90-year records
ending in climate year 2021 (March 31, 2022).

Trends by Period and Dependence Assumption

Various periods of record
1992-2021 1972-2021 ' 1952-2021 1932-2021

independence

shortterm dependence

long term dependence

Explanation
A Increasing trend likely ¥V Decreasing trend likely
4 Increasing trend somewhat likely v Decreasing trend somewhat likely
Increasing trend just as likely as not Decreasing trend just as likely as not

Evaluation of Rainfall Influence

Annual total precipitation and extreme 1-day rainfall were
assessed for trends across the South Atlantic (GA, SC, &
NC) and Southeastern (AL, FL, GA, SC, NC, & VA) USA.
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Trend Magnitude,
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Climate divisions with
significant trends:

Independence: 2 of 24 (8%)
Short-term: 2 or 24 (8%)
Long-term: 1 or 24 (4%)

Evaluation of Temperature Influence

Annual average temperatures were assessed for trends
across the South Atlantic (GA, SC, & NC).

North Carolina

Average: 57.8 °F
Slope:  0.10 °F/decade

56 58 60 62 64 66

|[2ewnon ] Average: 62.6 °F

T — Loess

{|= ma%|  Slope: 0.07 °F/decade

Annual average temperature, in °F
56 58 60 62 64 66

Georgia
8 o %0069 oc; ° & Oggz) 1
3 Z—W%WMJ o
g Lo ® %00 70 $F0 ¥y 000 - Average: 63.6 °F
8 Slope:  0.05 °F/decade
; 1900 1920 1940 1960 1980 2000 2020
Year

Annual Temperature Trends by Climate Division

Explanation

Trend Magnitude,
in ° F per year

. 0.0125
0.0100

= = 0.0075
= = 0.0050
- - 0.0025

Climate divisions with
significant trends:

Independence: 20 of 24 (83%)
Short-term: 17 or 24 (71%)
Long-term: 3 or 24 (13%)

Conclusions

Few low flow trends were significant, however downward
trends dominated all years except from 1992 to 2021. The
trends were likely influenced by temperature and rainfall
fluctuations.
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