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USGS visualization tools for California
Folsom Lake      October 26, 2015 January 14, 2017 Images from Planet Labs

From Drought
…followed by extreme    

flood events in 2017
• 5 years of drought

To Flooding



California drought visualized with open data
https://cida.usgs.gov/ca_drought/

February 2015
Circles are 
proportional to 
reservoir volume

Colors indicate 
drought severity

Percent total reservoir volume

50%



California drought visualized with open data
https://cida.usgs.gov/ca_drought/

Percent total reservoir volume

February 2017
Circles are 
proportional to 
reservoir volume

Colors indicate 
drought severity

50%



April 2017April 2015April 1977

WaterWatch https://waterwatch.usgs.gov

Monthly streamflow visualized with USGS data



Sept. 2015Sept. 1977 Sept. 2017

WaterWatch https://waterwatch.usgs.gov

Monthly streamflow visualized with USGS data



https://ca.water.usgs.gov/land_subsidence/central-valley-subsidence-data.html

Groundwater level decline  
visualized with USGS data



https://ca.water.usgs.gov/land_subsidence/central-valley-subsidence-data.html

Subsidence changes 
visualized with USGS data



Groundwater level statistics visualized with USGS data



https://groundwaterwatch.usgs.gov



California
Annual Data
1000 sites 20+ yrs
700 sites   30+ yrs
230 sites   50+ yrs



Flooding: USGS Flood-Response Activities   
in California - Water Year 2017

 Flood-response
 Streamflow statistics

USGS site 11479560, Eel River at Fernbridge, CA, January 11, 2017. Photo courtesy of Travis Apo, Hydrographer, USGS



USGS flood-
response 
activities 2017
 1000+ storm-related 

streamflow 
measurements at 
over 360 streamgage 
locations

 445 crews deployed 
for storm-related 
activities on 40 
occasions 

Photo: USGS making a streamflow measurement from the cableway using an Acoustic Doppler Current 
Profiler at the American River at Fair Oaks, Jan 12, 2016 
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40+ Storm Events

CAWSC Crews deployed for flood work, WY17CREWS
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USGS flood-response crews
 Safety first
 Swift water trained
 On-call

USGS Hydrographer Rich Castro measuring discharge at 
USGS site 11063510, Cajon Creek below Lone Pine Creek 
near Keenbrook CA, January 12, 2017.



https://waterdata.usgs.gov/nwis

 Publically 
available

 ~1.5 million 
monitoring 
sites across 
the nation

USGS National Water Information System (NWIS) 

data



USGS WaterWatch
https://waterwatch.usgs.gov/ data

tools



Of the 100 streamgages with  
NWS defined flood stage

• 50% exceeded flood stage

• 25% were above flood 
stage for 5 or more days

• 14% had flows classified 
by NWS as major flooding

USGS Streamflow Statistics WY-2017
Rivers above flood stage
Oct 1, 2016 – May 1, 2017

Staff gage at USGS site 11481000, Mad River near 
Arcata, CA, December 21, 2010. Photo courtesy of 
Travis Apo, Hydrographer, USGS



Of the 500 USGS gages 
operated in California

• 44% (220 gages) had 
top 10 ranked peak 
streamflows

• 23% (115 gages) had 
30+ years of record

Peak streamflow ranking 
Oct 1, 2016 – May 1, 2017

USGS Streamflow Statistics WY-2017
USGS sites 
USGS sites where 
2017 streamflow 
was ranked in the 
top 10 highest for 
that record.



Big Sur near Big Sur, CA

Jan 10 (6,950)
Feb 20 (6,750) 1978 

10,7002017 
6,950

1st
2nd

66 Years of Record

Peak Streamflow Ranking



Cosumnes River at Michigan Bar CA

USGS flood 
measurement on the 

peak

1997 
93,0002017 

49,700
1st3rd

108 Years of Record

Peak Streamflow Ranking

NWS 
Flood 
Level 2nd

8
Days

Cumulative Flow

2017 surpasses 1983
Highest observed cumulative flow

Lowest 1977

Highest 1983
2017

Streamflow in 2017 was above NWS flood stage for 8 days

Streamflow Duration

2016   2017



San Diego River at Fashion Valley

inset

NWS 
Flood 
Level

Peak Streamflow Ranking

2017 
9,320

1916 
75,000

1st

5th

NWS 
Flood 
Level

4 days

33 Years of Record

Streamflow Duration

2016   2017



Blue Cut Fire, August, 2016

Cajon Pass



Cajon Creek near Keenbrook, CA

Section of I-15 along Cajon Pass washed out 
due to erosion from heavy rain and runoff on 
Feb. 17, 2017. Photo credit Terry Pierson, San 
Bernadino Sun

Event: Streamflow went 
from 30 cfs to 6,000 cfs
in less than 45 minutes

Peak Streamflow Ranking

1st

2017 
6,740

2nd

37 Years of Record



Coyote Creek at Milpitas, CA

USGS flood 
measurements

Peak Streamflow Ranking

1st

2nd

17 Years of Record

2017  
7,330

2000 
2,550

--?--
3x!

Cumulative Flow

2006

2017 surpasses 2006
Highest observed cumulative flow

2017

Lowest 1977



USGS site 11479560, Eel River at Fernbridge, CA, January 11, 2017. Photo courtesy of Travis Apo, Hydrographer, USGS. 

Questions?

USGS site 11479560, Eel River at Fernbridge, CA, January 11, 2017. Photo courtesy of Derek Kondratowicz, Hydrographer, USGS
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