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USGS – Our Focus & Structure 

“As the Nation's largest water, earth, and biological science and civilian mapping agency, we 
collect, monitor, analyze, and provide science about natural resource conditions, issues, and 

problems. Our diverse expertise enables large-scale, multidisciplinary investigations and provides 
impartial scientific information to resource managers, planners, and our customers.”

USGS Mission Areas

Core Science 
Systems

Ecosystems Natural 
Hazards

Energy & 
Minerals

Water 
Resources

https://www.usgs.gov/science/mission-areasMission Areas | U.S. Geological Survey (usgs.gov)

https://www.usgs.gov/science/mission-areas


Drought conditions endanger Hawaii’s cattle industry | KHON2

https://www.khon2.com/local-news/drought-conditions-endanger-hawaiis-cattle-industry/
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Water in the Headlines!

https://www.khon2.com/local-news/drought-conditions-endanger-hawaiis-cattle-industry/


Drought conditions endanger Hawaii’s cattle industry | KHON2

https://www.khon2.com/local-news/drought-conditions-endanger-hawaiis-cattle-industry/
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Water in the Headlines!

Flash Floods Hit Parts of Hawaii as Storm Lashes Region -
The New York Times (nytimes.com)

https://www.nytimes.com/2021/12/06/us/hawaii-flooding.html

https://www.khon2.com/local-news/drought-conditions-endanger-hawaiis-cattle-industry/
https://www.nytimes.com/2021/12/06/us/hawaii-flooding.html


Drought conditions endanger Hawaii’s cattle industry | KHON2

https://www.khon2.com/local-news/drought-conditions-endanger-hawaiis-cattle-industry/
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Water in the Headlines!

Flash Floods Hit Parts of Hawaii as Storm Lashes Region -
The New York Times (nytimes.com)

https://www.nytimes.com/2021/12/06/us/hawaii-flooding.html

Fear over contaminated water grows across Oahu | Local | 
kitv.com

https://www.kitv.com/news/local/fear-over-contaminated-water-grows-across-oahu/article_e00a6bfc-58c0-11ec-b36c-af416a07b365.html

https://www.khon2.com/local-news/drought-conditions-endanger-hawaiis-cattle-industry/
https://www.nytimes.com/2021/12/06/us/hawaii-flooding.html
https://www.kitv.com/news/local/fear-over-contaminated-water-grows-across-oahu/article_e00a6bfc-58c0-11ec-b36c-af416a07b365.html
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USGS Water Mission Area

Water Resources - About | U.S. Geological Survey (usgs.gov)
https://www.usgs.gov/mission-areas/water-resources/about

https://www.usgs.gov/mission-areas/water-resources/about
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Competing Needs for Water in Hawai‘i

Commercial agriculture
Dole Plantation, Oʻahu

Native species
‘O‘opu nōpili

Diversions for irrigation
Kauaula Stream, Maui

Domestic supply 
Kahuku, Oʻahu

Aesthetics 
Waimoku

Falls,

Maui, HI

Cultural practices – kalo loʻi
Kahana Vallay, Oʻahu 



8

Mission and Vision

➢ Collect, analyze, and disseminate impartial 

hydrologic data to wisely manage water 

resources for the people of Hawaiʻi, Guam, 

Commonwealth of the Northern Mariana 

Islands and other U.S. Affiliated Pacific 

Islands.

➢ Conduct studies to increase hydrologic 

understanding and inform resource-

management decisions.

➢ Maintain publicly available real-time and 

historical data bases and publish unbiased 

peer-reviewed data and science 

➢ Partner with Federal, State, and local 

agencies, and other public organizations to 

assure our work is relevant and useful

USGS Pacific Islands Water Science Center (PIWSC)—Mission



PIWSC Science Focus Areas

Climate variability and change are factors that can 

influence each of these science focus areas.

Focus Areas

• Hydrologic monitoring

• Quantity and variability of streamflow

• Groundwater availability/sustainability

• Water quality (surface water and groundwater)

Pesticide 

sampling,

Waihee 

Stream, 

Oʻahu, HI

Conductivity, temperature 

and depth profiling at 

monitoring well EX-9, Guam

Streamflow 

measurement, 

Wailuku R. at 

Piʻihonua,

Hawaiʻi, HI

Rainfall gaging station 

at 1,000 ft altitude 

Moanalua, Oʻahu, HI
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Hydrologic Monitoring

USGS has been collecting hydrologic 

data in Hawai‘i since the early 1900s 

and in Guam since the 1950s. 

These data are:

• Used as a reference to assess long-term 

trends in streamflow, groundwater levels 

and water availability

• Used by water-resource management 

agencies to assess changes in water use

• Used by emergency managers during 

floods to help protect life and property

• Based on nationally consistent methods 

• Publicly accessible via NWISWeb

Streamflow measurement 

at Waiheʻe River near 

Waiheʻe, Maui, HI

Poamoho Rain Gage 

near Wahiawa, 

Oʻahu,HI

Groundwater-level 

measurement at Tripler Army 

Medical Center, Oʻahu, HI
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Kauaʻi

Oʻahu

Molokaʻi

Maui

Island of Hawaiʻi
‘Big Island’ 

Lanaʻi

Niʻihau

Kahoʻolawe

Halawa Stream Molokaʻi, HI – (1917-2023)

• Streamgages (89)

• Reservoir Gages (8)

• Precipitation Gages (30)

• Groundwater Wells (14)

• Water Quality Sites (12)

Guam

Exaggerated 5x

Saipan Guam

USGS | National Water Dashboard https://dashboard.waterdata.usgs.gov

https://dashboard.waterdata.usgs.gov/app/nwd/en/?aoi=default
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What is a Streamgage?

Streamgaging Basics | U.S. Geological Survey (usgs.gov)

https://www.usgs.gov/mission-areas/water-resources/science/streamgaging-basics

A streamgage measures and records the 

water level (called stage or gage height) 

of a stream or river. 

Data from the streamgage are transmitted via satellite 

to ground stations and relayed to USGS servers that 

host NWIS Web, a publicly accessible  database. 

https://www.usgs.gov/mission-areas/water-resources/science/streamgaging-basics
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How do we Measure Stage?

Continuously, every 5-15 minutes

Method 1: Pressure sensors

staff
gage

Method 2: Radar

distance

USGS Station Wailuku River at Iao 

Valley Rd., Maui
USGS Station Hanalei River near 

Hanalei, Kaua‘i
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What is Streamflow?

• Also called ‘discharge’, it’s the volume of water 

passing through the width of a stream at a specific 

location in a specific amount of time.

• USGS usually reports streamflow in cubic feet per 

second (cfs or ft3/s)

• Public utilities usually report water consumption in 

in millions of gallons per day (MGD) 

• 1 MGD = 1.55 cfs
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How do we Measure Discharge?

1. A measuring tape is stretched across the stream width

2. A hydrographer wades in the stream and divides the 

width equally into about 25 “subsections”

3. The depth and width of each subsection are measured 

and used to compute the area

4. The average water velocity in each subsection is 

measured with a velocity meter

5. The discharge in each subsection is computed as area 

multiplied by velocity

6. The total discharge in the stream is the sum of 

discharges for all the subsections Streamgaging Basics | U.S. Geological Survey (usgs.gov)
https://www.usgs.gov/mission-areas/water-resources/science/streamgaging-basics

Measuring 

discharge at 

Maulup R., 

Guam 

https://www.usgs.gov/mission-areas/water-resources/science/streamgaging-basics
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How are Stage and Discharge Related?

Stage = 3.85 feet
Discharge = 5.5 cfs

Stage-Discharge

Rating Curves

Developed after 

making many

streamflow 

measurements 

over time

USGS WaterWatch -- Streamflow conditions
https://waterwatch.usgs.gov/index.php?id=ww

Curves are 

developed by 

graphically 

fitting the data

https://waterwatch.usgs.gov/index.php?id=ww
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Rivers and Streams are Dynamic and Change with Time

Stage-Discharge

Rating Curves 

also change with 

time

Most natural 

streams have 

sediment – sand, 

gravel, cobbles, 

boulders

Fill condition

Sediment and 

debris can fill a 

stream channel 

after high flows 

caused by storms

https://waterwatch.usgs.gov/index.php?id=ww
USGS WaterWatch -- Streamflow conditions

Scour condition
Or high flows 

can scour a 

channel and 

remove 

sediment 

https://waterwatch.usgs.gov/index.php?id=ww


A streamflow 

hydrograph requires a 

rating curve to 

compute discharge 

from gage height
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What is a Hydrograph?

A time-series plot of 

stream data, either 

stage (gage height) or 

streamflow (discharge)

https://waterdata.usgs.gov/monitoring-location/16213000/#parameterCode=00065&period=P7D
Waikele Str at Waipahu, Oahu, HI - USGS Water Data for the Nation

https://waterdata.usgs.gov/monitoring-location/16213000/#parameterCode=00065&period=P7D
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USGS National Water Dashboard

Hawaii

Guam
Puerto Rico

Alaska

USGS | National Water Dashboard https://dashboard.waterdata.usgs.gov

https://dashboard.waterdata.usgs.gov/app/nwd/en/?aoi=default
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USGS | National Water Dashboard https://dashboard.waterdata.usgs.gov

https://dashboard.waterdata.usgs.gov/app/nwd/en/?aoi=default
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USGS | National Water Dashboard https://dashboard.waterdata.usgs.gov

https://dashboard.waterdata.usgs.gov/app/nwd/en/?aoi=default
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USGS | National Water Dashboard https://dashboard.waterdata.usgs.gov

https://dashboard.waterdata.usgs.gov/app/nwd/en/?aoi=default
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USGS | National Water Dashboard https://dashboard.waterdata.usgs.gov

https://dashboard.waterdata.usgs.gov/app/nwd/en/?aoi=default
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USGS 16304200 Kaluanui Stream nr Punaluu, Oahu, HI
https://waterdata.usgs.gov/nwis/inventory?site_no=16304200

https://waterdata.usgs.gov/nwis/inventory?site_no=16304200
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Accessing USGS Water Data

USGS Water Data for the Nation: waterdata.usgs.gov/nwis

https://waterdata.usgs.gov/nwis


26

Mahalo

Chris Curran

ccurran@usgs.gov

U.S. Geological Survey

Pacific Islands Water 
Science Center

Honolulu, Hawaiʻi

mailto:dmair@usgs.gov

