Research in the Water MA of USGS

e Research—A process of steps used to collect
and analyze information to increase our
understanding of an issue.

— Basic research—increase understanding of
fundamental principals.

— Applied research—practical application of science.

— Mission-drive research—provides knowledge,
fundamental and applied, to address societal
problems.



Water MA Research Scientists (2010)

® Ecology m Geomorph. and Sediment Transport
® Groundwater Chemistry m Groundwater Hydrology
m Surface Water Chemistry m Surface Water Hydrology
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of Streamgaging
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Research to Understand Floods
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4318 sites for period 1949-
2003 analyzed for rain-on-
snow (ROS) events. Blue
sites had at least one
event.

Linear trends of number of
ROS events; Red = increasing
trend; correlation; blue =
decreasing trend; large
symbols = 95% significanct

McCabe et al., 2007 BAMS, DOI:10.1175/BAMS-88-3-319

Correlation of number of
ROS events with ENSO
index. Red = positive
correlation; blue = negative
correlation; large symbols =
95% significanct



Research to Understand Droughts
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Research to Understand Droughts
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Annual trends in 5-year moving average length of dry events; or
Is the time between precipitation events increasing or decreasing?

Data from 22 NWS 15t order weather stations for 1951 — 2006.
Precipitation threshold = 0.1 inches

Most sites indicated negative trends (black -= significant); For warm season
(April — September), more sites were positive than for cool season.

McCabe et al., 2010, JGR, 115(D07108)




Research to Understand Water Availability
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| B .
<05 -025-01 0 01 025 =05
SWE Anomaly (z-scores)



Research to Forecast Future Water Availability
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Research to Understand Hydrologic Processes

Environmental Tracers -
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Research to Understand Hydrologic Processes
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e Shallow land use wells
e Deep major aquifer wells
—— Nitrogen fertilizer input
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Estimated date of recharge

Nitrogen fertilizer input, in millions of tons

Measured nitrate concentration in shallow groundwater and
deep aquifers by (A) date of sample collection and
(B) estimated date when the groundwater was recharged

Dubrovsky, et al., 2010
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