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Since 1935, the Natural Resources Conservation
Service (NRCS) and other agencies have monitored
snowpack and forecast water supplies for rivers and
waterways in the Rio Grande Basin. As forest and
climate conditions change, traditional snowpack–
streamflow relationships have shifted, leading to the
development of additional forecasting tools to
support water management and downstream
deliveries.

Streamflows in the Rio
Grande Basin depend largely
on mountain snowpack. The
NRCS operates 19 SNOTEL
sites in watersheds draining
to the basin, which transmit
precipitation and weather
data daily, along with manual
snow course measurements.
Water managers are working
to add permanent and
temporary ground-based
monitoring stations to refine
models and improve
streamflow forecast
accuracy.

Why do Accurate Forecasts 
Matter?
Under the Rio Grande Compact, Colorado must
deliver a portion of annual streamflow in the Rio
Grande and Conejos Rivers to New Mexico, with
requirements varying by river conditions. In wet
years, Colorado delivers more water; in dry years, the
states share shortages. Colorado’s Division of Water
Resources (DWR) manages these deliveries primarily
through curtailment, or restricting diversions to
leave water in the river. If streamflow forecasts
overestimate flows, curtailments may be set too high,
leaving irrigators watching runoff surge past their
headgates during early-season high flows. If forecasts
underestimate flows, curtailments may come later
and more severely, when water is scarce and crops
need it most. Accurate streamflow forecasts are
therefore critical to meeting Compact requirements
and protecting water users’ rights.

Eye on the Sky

Station-based weather monitoring
provides critical long-term data but is
limited to fixed locations, leaving gaps that
affect streamflow forecasts. To address
this, a Doppler radar was installed in 2019
at the San Luis Valley Regional Airport,
improving water supply forecasting, storm
warnings, travel management, and
emergency response. Water managers
also partner with the Colorado Water
Conservation Board (CWCB) to use
airborne Light Detection and Ranging
(LiDAR) technology to measure snow
depth, snow water equivalent, and other
characteristics across entire watersheds.
These data are validated with SNOTEL and
manual measurements and used in
models to improve understanding of snow
conditions and support decisions such as
Rio Grande Compact administration.

SNOTEL station at Elwood
Credit: Heather Dutton

Then and now: Manual snow course measurements have tracked snow
for nearly a century, and continue today alongside new technology

Left: From the Irrigation Research Papers, Water Resources Archive, Colorado State University
Libraries. https://hdl.handle.net/10217/178534. Right: Credit Cassandra McCuen
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