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streamflow variability for Southeastern Interstate Rivers 
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trends in hydrologic and hydroclimatic extremes 
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Matt Therrell (Lead PI)

Current Research



The EPA Gulf of Mexico research 
focuses on developing past, present and 
future streamflow estimates for streams 
in and adjacent to the State of Alabama 

(Tombigbee, Coosa, Tallapoosa, 
Choctawhatchee, Conecuh, Perdido, 

Chattahoochee)

The NSF P2C2 research expands the 
coverage to interstate streams 

throughout the SE US.





Location Map



Streamflow Decline

Data Courtesy of Dr. Johanna Engstrom (UA) &
Analysis by Allison (Al) Woodall (UA)



SE USGS Streamflow Gages



AMO Warm & La Nina(s)



SE US Q and Atlantic Ocean SSTs

Singular Value Decomposition (SVD) identifies relationships
between two temporal, spatial fields



SE US Q and Atlantic Ocean SSTs



Cooling Atlantic Ocean SSTs?

https://www.nature.com/articles/s41598-017-11046-x
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#
Gage Station Name Latitude Longitude State R2 R2                                                                    

Predicted
VIF D-W (2000 to 2016) (2017 to 20118)

1 02361000 CHOCTAWHATCHEE RIVER NEAR NEWTON, AL. 31.34 -85.61 AL 0.96 0.95 PASS PASS -6.8

2 02374500 MURDER CREEK NEAR EVERGREEN AL 31.42 -86.99 AL 0.94 0.92 FAIL FAIL

3 03574500 PAINT ROCK RIVER NEAR WOODVILLE AL 34.62 -86.31 AL 0.98 0.97 PASS PASS -6.6

4 02296500 CHARLIE CREEK NEAR GARDNER FL 27.38 -81.80 FL 0.9 0.88 PASS FAIL

5 02246000 NORTH FORK BLACK CREEK NR MIDDLEBURG, FL 30.11 -81.91 FL 0.98 0.96 PASS PASS -7.6 2.0

6 02245500 SOUTH FORK BLACK CREEK NR PENNEY FARMS, FL 29.98 -81.85 FL 0.96 0.95 PASS FAIL

7 02231000 ST. MARYS RIVER NR MACCLENNY, FL 30.36 -82.08 FL 0.97 0.96 PASS PASS -5.7 0.8

8 02324000 STEINHATCHEE RIVER NEAR CROSS CITY, FL 29.79 -83.32 FL 0.96 0.94 PASS PASS -5.3

9 02315500 SUWANNEE RIVER AT WHITE SPRINGS, FL 30.33 -82.74 FL 0.98 0.97 FAIL PASS

10 02177000 CHATTOOGA RIVER NEAR CLAYTON, GA 34.81 -83.31 GA 0.97 0.95 PASS PASS -6.0

11 02314500 SUWANNEE RIVER AT US 441, AT FARGO, GA 30.68 -82.56 GA 0.98 0.97 PASS PASS -7.5

12 07377000 AMITE RIVER NR DARLINGTON, LA 30.89 -90.84 LA 0.98 0.97 PASS PASS -7.4

13 07373000 BIG CREEK AT POLLOCK, LA 31.54 -92.41 LA 0.96 0.95 PASS FAIL

14 02472500 BOUIE CREEK NR HATTIESBURG, MS 31.43 -89.41 MS 0.95 0.93 PASS PASS -5.3

15 02149000 COVE CREEK NEAR LAKE LURE, NC 35.42 -82.11 NC 0.98 0.98 PASS PASS -6.9 2.6

16 02143000 HENRY FORK NEAR HENRY RIVER, NC 35.68 -81.40 NC 0.98 0.98 PASS PASS -9.7 0.6

17 02118500 HUNTING CREEK NEAR HARMONY, NC 36.00 -80.75 NC 0.98 0.97 PASS PASS -7.0 1.4

18 03500000 LITTLE TENNESSEE RIVER NEAR PRENTISS, NC 35.15 -83.38 NC 0.96 0.93 PASS PASS -6.7 0.4

19 03504000 NANTAHALA RIVER NEAR RAINBOW SPRINGS, NC 35.13 -83.62 NC 0.89 0.83 PASS PASS -3.5 1.3

20 02111500 REDDIES RIVER AT NORTH WILKESBORO, NC 36.18 -81.17 NC 0.97 0.96 PASS FAIL

21 03161000 SOUTH FORK NEW RIVER NEAR JEFFERSON, NC 36.39 -81.41 NC 0.96 0.94 PASS PASS -3.6 3.6

22 02081500 TAR RIVER NEAR TAR RIVER, NC 36.19 -78.58 NC 0.89 0.87 PASS FAIL

23 02092500 TRENT RIVER NEAR TRENTON, NC 35.06 -77.46 NC 0.96 0.94 PASS PASS -0.4 5.0

24 03479000 WATAUGA RIVER NEAR SUGAR GROVE, NC 36.24 -81.82 NC 0.94 0.92 PASS PASS -2.8 3.3

25 03604000 BUFFALO RIVER NEAR FLAT WOODS, TN 35.50 -87.83 TN 0.95 0.91 PASS PASS -3.5

26 03498500 LITTLE RIVER NEAR MARYVILLE, TN 35.79 -83.88 TN 0.93 0.89 PASS PASS -2.2
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Table Courtesy of Sahar Sadeghi (UA) PhD Candidate



Conclusions

q Recent multi-decadal declines in SE US Streamflow are 
perhaps the lowest in the observed record

q SE US Precipitation appears to follow a similar pattern
q Northern Atlantic Ocean SST variability was associated 

with SE US Streamflow variability
– Warming SSTs = Declining Streamflow

q Observations of recent cooling of Northern Atlantic SSTs
– May be associated with recent increases in SE US Streamflow
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