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Precipitation Mapping in Hawaii 

Adventures in working with COOP data



• USDA Risk Management Agency is expanding crop 
insurance coverage in the state

• They would like to see PRISM used as the source of 
climate/weather data for loss adjustment, similar to 
the CONUS
• Also asking us to expand to AK and PR

Expanding PRISM to Hawaii



• Elements to map:  Precip, tmax, tmin

• Gather and QC station data from all available 
sources

• Create 1991-2020 30-year normals grids
• We created 1971-2000 normals in early 2000s
• UH-Manoa has 1978-2007 normals 

• Mostly based on PRISM normals

• Use normals as predictor grids for daily and 
monthly time series mapping with PRISM
• Daily: 1981-present
• Monthly: 1910? - present (little/no data before)

• Coordinate with UH-Manoa’s activities

Lots of Data Infrastructure to Duplicate
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Hawaii Mesonet – being deployed
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Kanalohuluhulu COOP station
1097 m-asl (3598 ft), Kauai



Key Station

Mauna Loa Slope 
Observatory COOP

Feb 1990

Mauna Loa 
Slope COOP
(11,158 ft) 



Key Station

Mauna Loa Slope 
Observatory COOP

Feb 1990

Mauna Loa 
Slope COOP 
(11,158 ft) 

Halepohaku 
COOP (9,226 ft)



Key Station

Mauna Loa Slope 
Observatory COOP
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Slope COOP 
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COOP



Mauna Loa Observatory

Ted Coran
Smithsonian Magazine

Mauna Kea 



Mauna Loa Slope Observatory
January 1985

• Weekends and holidays 
missing

• Common to see this at other 
more remote sites in Hawaii

• If MDA was zero, missing 
days were keyed as zero



Mauna Loa Slope Observatory
April 1989

• Weekends and holidays 
missing

• If MDA is not zero, missing 
time period is keyed as multi-
day accumulation

• Mauna Loa is also an 
“offtime” station so ppt must 
be reapportioned

• “PRISM Day” is 0000-0800 
local



PRISM Precip 
Reapportioning 

Script

• Uses “anchor” grid made 
from on-time obs only

• Reapportions “off-time” 
(non-PRISM Day) daily 
observations on an 
event-by-event basis 

• Distributes on-time 
(0000-0800 local) multi-
day accumulations

• …Or both off-time and 
multi-day accumulations



Mauna Loa Slope Observatory
May 1989

• Unless it isn’t – Large event 
on May 1st not keyed as an 
MDA

• Precip apportioning script 
sees it as just another 
missing day at an off-time 
station

• PRISM anchor grid had this 
event a day earlier April 30, 
which is a missing day

• Script will not insert precip 
on a missing day

• 1.69” event was omitted



Mauna Loa Slope Observatory COOP

• 15,664 daily observations, 1981-2023
• 353 missing days not reapportioned (2%)
• Most in 1980s-90s
• Days of week:

Mon  41
Tue  25
Wed  18
Thu  23
Fri  24
Sat 119
Sun 103

Missing Days Not Reapportioned



Mt Waialeale

Key Station
Mount Waialeale

Kauai
(5,154 ft)

300-400 inches/year

USGS recording gauge accessed by 
helicopter every few months

PRISM total precip
Jan 2000



Mount Waialeale, Kauai
September 1993

“No daily record Sept 1 to Oct  3. 
Accumulation for this period is 24.30.  
Estimated 15.30 from Sept 1-30.”

• Keypunched as a month-long MDA

• Precip re-apportionment script 
handled it well



Mt Waialeale
August 1993

• Received 22 Nov 1993

• Too late to be keypunched(!)

• Not recorded in GHCN-D

• Must be digitized manually

• Several months like this



Mt Waialeale
February 1982

“No record, pen slipped off 
from pen holder.  No data Feb 
3 (2000 hrs) to May 3 (0830 
hrs).”

• Uh-oh, not much we can 
do, here…



Rescue

• Determining which periods should be MDAs and which should 
not

• Manually modifying flat files from GHCN-D to indicate multiday 
accumulations, and re-ingesting into database

• Digitizing unkeyed daily data and ingesting into database

Cleanup

• Looking for stations that say they are on-time (midnight-0800) 
but are not – HOMR sometimes has incorrect obs times 
compared to forms, or both are wrong 

• Day-shifted precip - Contaminates the PRISM anchor grids

• Modifying station metadata so they can be re-apportioned

Next Steps: Data Rescue and Clean Up of 
Earlier COOP Records



Send Henry to Hawaii to 
Sign up More CoCoRaHS 

Observers 
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