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USGS investigation of streamflow responses to
the 2015 drought

Six state region: CA, ID, NV, OR, UT, WA

Continuous records at ~1252 streamflow gages including 1117
sites gaged from 1981 to 2010

Low flow measurements at ~1016 ungaged sites including 341
sites gaged from 1981 to 2010 but not in 2015

State, tribal, and federal cooperators/collaborators

Analysis underway

Preliminary results for 300 gaged sites with relatively unaltered
streamflow
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Predicting streamflow responses to drought

Streamflow generally varies with precipitation, so lower streamflow is
likely in years with lower precipitation...

WY 2015 streamflow was in lowest quartile of annual streamflows for
1981-2010 at most sites (n = 300) with relatively unaltered flow

WY 2015 minimum daily streamflow was in the lowest quintile of annual
minimum streamflows at most sites.

Unresolved issues:

- How much does streamflow vary with precipitation?

- Where Is streamflow most sensitive to variability in precipitation?

- What factors other than precipitation contribute to low streamflow and
could be used as early warning?
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Streamflow for 2015 compared to median WY 1981-
2010
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Minimum streamflow: 2015 as percentile of 1981 to 2010:
<0.1 (red), >0.3 (yellow)
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Minimum streamflow: 2015 as deviation from 1981-2010
<-0.05 cm (red), yellow >0 cm
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Early warning of low runoff: precipitation

Precipitation is a reliable indicator of
annual runoff at most locations.

Other streamflow characteristics
(summer flow volume, minimum
streamflow) require more sophisticated
approach for “early warning” at most
sites.

Median Pearson correlation coefficient

for WY 1981 to 2010 (n = 300 sites):
Mean streamflow: 0.86

- Minimum streamflow: 0.57
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Potential early-warning factors for minimum
streamflow

The annual length of seasonal dry period is highly correlated with
annual low flows (median Pearson correlations coefficient = -0.73), but
requires forecasting for early warning.

Some possible alternative early-warning factors and their physical
basis:

. Serial correlation of annual minimum stream flow (inter-annual
groundwater storage)

- Snowpack (fluvial recharge, length of time that base flow will
supported by solely by groundwater)

- Basin geology (groundwater storage)

- Basin area (groundwater storage)

- Seasonal climate outlook (length of seasonal dry period)
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Early warning factor: serial correlation

Serial (year-to-year) correlation for minimum streamflow is generally
higher than for mean streamflow or precipitation

Median Pearson correlation coefficient for sequential annual values
(yeary, year y+1) for WY 1981 to 2010:

- Annual precipitation: 0.18

- Annual mean streamflow: 0.23

- Annual minimum streamflow: 0.31

Last year's minimum streamflow may indicate the likelihood of relative
low or high minimum streamflow this year at some sites (e.g., where
groundwater recharge responds slowly to precipitation)
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Serial correlation of annual mmnimum streamflow:
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Blue indicates locations where minimum streamflow is correlated
(Pearson’s coefficient>0.5) with last year, yellow indicates low or no correlation(<0.3)

= USGS

science for a changing world



-'__. ol ﬂ.*i_-q,-ihll.'l"l'l

. ._ v
Bl e D o 1
S = 1

s,

: i i 60 2%
i I%{ennewmk 4 .Mg ﬂ%
oS, <0
eﬁ’?

sellag,

Billings
€3 ge.

3,
\ﬂ i

‘h“E"f

’E.; s

i O
i 3
i )
e
o R T

| i

}"\-

Smow

@ NA

last year's low flow

winter precipitation

length of dry season

I'ﬁrlr Celorme, F.PLG,-HGM. UEGS EP'A... MPS

= USGS

science for a changing world

- Fre &y wla Lo M T TR i




£

¥ £
“.._:_.'."_5'_—_7:-.‘._.._;;4.',‘.._ - -j"

ey

Summary

|s_ an_alyzmg

“ 23 i_

A

'""éaﬂy"w'arnmg of l

dry-perlod which requwes__ffgg astmg

mﬁf ; WS

s




	Streamflow responses in the Western US to the 2015 drought
	USGS investigation of streamflow responses to the 2015 drought
	Predicting streamflow responses to drought
	Streamflow for 2015 compared to median WY1981-2010 
	Slide Number 5
	Slide Number 6
	Early warning of low runoff: precipitation
	Potential early-warning factors for minimum streamflow
	Early warning factor: serial correlation
	Slide Number 10
	Slide Number 11
	Summary

