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Overview
- The number of free-flowing rivers in the U.S. has
consistently declined as a result of dam and
reservoir construction over the last 200 years.
- More than 52,000 dam structures currently exist
in the U.S.
- Prior studies investigated river bifurcation using
Global Reservoir and Dam Database (GRanD).
- These studies are limited because GRanD only
contains reservoirs storage greater than 0.1 km3
(2,000 dams for the entire U.S.).
- We evaluate river bifurcation using the National
Anthropogenic Barrier Dataset (NABD)— the
most complete national dam dataset— and the
National Hydrography Dataset (NHD).

River regulation and fragmentation has increased over time,
but varies temporally and spatially.

Fragment processing

Results
- Dam location impacts DOR, especially where
small structures exist on tributaries of major
rivers.
- Main stems of most major rivers have more than
65% of their streamflow regulated (stored).
- The pre-development map shows that some
river basins in CONUS had natural
fragmentation, which was caused by natural
outlets like lakes or sinks.
- Regional differences in fragmentation can easily
be seen in fragmentation maps.
- Eastern regions of the U.S. were highly
fragmented by 1950 likely corresponding to
population and industrial centers.

Discussion

The figure below outlines the workflow used to
create and analyze river fragments made by dams.

- Comparison with the DOR map from Grill et al.
(2019) (see below) highlights the role small
structures play in bifurcation.
- Additionally, our results show how regulation of
rivers changed temporally.
The animation reveals the change in Degree of Regulation (DOR) over time in the continental U.S.
The change from blue to red hues indicates the increase in regulation of rivers. Large dams are also
plotted to show the relationship between construction and DOR.
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The maps above and left
display the change in
fragmentation since predevelopment conditions
by HUC 8. The values
refer to the number of
fragments that end in that
HUC 8.

- River fragmentation has increased over time,
but the amount of fragmentation varies
temporally and spatially.
- Water managers and stakeholders can use our
analysis of the current state of river bifurcation
to weigh its importance and better inform water
management practices that involve dams.
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