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ARKANSAS 
RIVER

- Often dry at 
Garden City

- Streamflow 
diversions and 

gw pumpage
predates data 

availability

RATTLESNAKE 
CREEK

- Declining 
streamflow due 

to irrigation 
pumping  

- Impacts US 
Wildlife Refuge
- Stop pumping 

orders being 
negotiated. 
Very tough 

process.

• Impact of water removal is 

evident in some places. 

Difference between Q10 and 

Q90 (spread of gray band on 

plots) 

•Smaller spread may be a 

good indicator of control by 

upstream dam. 

• Ex: Arkansas R at 

Coolidge

•Greater spread seems to be 

a good indicator of depleted 

streams depleted by 

pumpage and diversions.

•Ex: Rattlesnake Creek, 
Pawnee R.

Difference between Mean 

discharge and mean 
baseflow 

•Greater when river is 

stressed by groundwater 

declines.

• Ex: Pawnee R

Inconsistent metric trends

•High flow metrics may show 

significant decreases in flow 

while low flow metrics may 

show significant increases in 

flow, or metric trends may be 

mixed significant and non-

significant.

• This could indicate that 

this section of the river 

is influenced by a dam, 

surface water diversion, 

or other flow regulatory 

activities.

• Ex: Arkansas R at 

Syracuse, Arkansas R 

at Garden City

RESULTS: 

LONG 

DATA, 

TEMPORL 

TRENDS

From Zipper et al. 2022

STUDY AREA – MIDDLE ARKANSAS RIVER

• ~52,000 km2

• Agricultural 

• Extensive 

surface 

water and 

groundwater 

irrigation

• Semi-arid 

climate

• In Middle Arkansas Basin:

• West of Garden City, Arkansas is mostly dry with significant downward trends in

both high-density and long-term gage stations

•Central watershed trends are neutral

• Eastern stations have significant increasing in both high-density and long-term

gage stations

• This work demonstrates temporal and spatial trends throughout the Central Arkansas

basin and provides methodology to assess streamflow changes in other basins.

METHODS
DATA SETS FOR ANALYSIS

1) High-density data beginning in 

climate neutral year (determined by 

SPEI-12 for watershed)

• 01 OCT 1963 – 30 SEP 2021

2) Long-data from gage stations with 

more than 100 years of records

• 1904 – 30 SEP 2021

ANALYSIS METHODS

• Streamflow metrics: mean discharge, mean baseflow, MAM7, Q10, Q50, 

Q90, Q95 (Helsel et al. 2020; Gustard and Demuth 2009)

•Compute annually over hydrologic year

• Mann-Kendall rank test to evaluate whether metrics have increased or 

decreased over time

VISUALIZATION METHODS

DiscoverStreams is a web-based app being developed

DiscoverFramework https://github.com/mistyblue17/DiscoverFramework_v1.2/

• Streamflow depletion evolves slowly, 
invisible for years to decades 
• masked by natural and/or climate 

change-induced streamflow variability
• Negatively effects human and ecological 

systems

• Water managers need ways to carefully 
evaluate available data

https://www.usgs.gov/media/images/map-gridded-values-1971-2000-avg-precipitation-minus-avg-pet

https://github.com/mistyblue17/DiscoverFramework_v1.2/

