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Precipitation Mapping in Hawaii

Adventures in working with COOP data




Expanding PRISM to Hawaii

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




Lots of Data Infrastructure to Duplicate

* Elementsto map: Precip, tmax, tmin

e @Gather and QC station data from all available
sources

e Create 1991-2020 30-year normals grids
e We created 1971-2000 normals in early 2000s
e UH-Manoa has 1978-2007 normals
e Mostly based on PRISM normals

e Use normals as predictor grids for daily and

monthly time series mapping with PRISM
 Daily: 1981-present
Monthly: 19107 - present (little/no data before)

e Coordinate with UH-Manoa’s activities
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Hawaii Valid Daily Obs Count/Month - Precipitation
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Key Station

Mauna Loa Slope

Observatory COOP
Feb 1990

515781_COOP_ups

511701_COOP_ups
519144_COOP_ups

19142_COOP_ups 510005_COOP_ups

514785_COOP_ups
517711_COOP_ups
515670_COOP_ups

#13911_COOP_ups

512751_COOP_

515150_COOP_ups

517168_COOP_ups

518134_COOP_ups



Key Station

Mauna Loa Slope

Observatory COOP
Feb 1990

518270_COOP_ups,

519144_COOP_ups

514785_COOP_ups

515670_COOP_ups

#13911_COOP_ups

517168_COOP_ups

19142_COOP_ups

516198_COOP.

511701_COOP_ups

e

510905,

517711_COOP_ups

515150_COOP_ups



Key Station

Mauna Loa Slope
Observatory COOP

February 1990
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Mauna Loa Slope Observatory

January 1985

Y

missing
Common to see this at other

Weekends and holidays

more remote sites in Hawaii

If MDA was zero, missing
days were keyed as zero
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(a) PRISM ANCHOR GRID ESTIMATES
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Missing Days Not Reapportioned

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




Key Station
Mount Waialeale
Kauai
(5,154 ft)

300-400 inches/year

USGS recording gauge accessed by
helicopter every few months
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September 1993
Keypunched as a month-long MDA

Precip re-apportionmen

Mount Waialeale, Kauai
handled it well

Accumulation for this period is 24.30..

“No daily record Sept 1 to Oct 3.
Estimated 15.30 from Sept 1-30.”




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

I DEFARTMENT OF COMMERCE
] , {Rivar Stntion, if diffesent] [ WE FORM E-15 A A H
—WM%J# ‘;.,s,/ e an iFeren ) |1 gg =4 NATIGNAL DCEAMIC AN&’.&I‘HEGPHE‘EIE’EEA IHETEATION
COUNTY Rl\rER,
aﬂ /éf.(..-q.‘:i.f '
TIWE llecal] OF GESERVATION RIVER | TEME ]PFIECIPITITION ETANDARD TIME TH USE g RECORD OF RIVER AND ELIHATDLOGICALO SERYATI '
TYPE OF RIVER GALE Ek&!‘zz%urnwe. FLOOD ETAGE HORMAL POOL ETAGE m ‘ﬁ' W ]Z//
Fi. Fr, Fr “
TEWMPERATURE F. PRECIPITATION MEATHER (Caiencar Dayj | | RIVER STAGE
Bt LI L Pl 'w"" rT,JL“‘A‘:? bous racipnctionven | |tk 6 for i ypes cxcurind § i
24 MRS ENDHHO g-é :-1:- K probobly scowrred E’ .:::.::;
aT . H
SELERVATIGN !{E :2 :55 A HEoH L] 2 - -i.i &l ar E
o at EE =i 3N H -i B E;'fg 'i' g REMARKS
a1 wax, MM, [OESH EEE _E;; llz}g 123 4883 8 duah]) 123458 T8RN E H G- £ E 5; '—fj o|—nm.| {ipecial phservotigns, mre., |
' 04 0000 0000p000nooRaNonDDaC
2 &9 IR Nononononnnononarannooe
IE .08 Rannonnnnooonnnnoanonnnne e _
P , I T3 InnonannnnnRnnooonnnRnne JAEWJ
s o alele el el fofud o f g i
§ e nningnonnooonooononnonone | o |
H e A g oiooogobeananonaL | L |
« | ] s3e| ji0000pooanooooonnnnooac |
¢ 3F I]LII!lIIIlIII_I_lll||IIIl| q
1 79 10N0NDN0DDDN00oRDNDDRNDL FOO- LA FoR
" e Jn0nnonDoAnnRnNoOanNRnaNAn 1 ol
g 69 n[|||:|||1_|_|||:£fn|1_||;||||r | | | . Bif ONLY- —
1l Y jnnnnopinnnapniosononooom L | ' s
s LA nonnnnioooannnnannonnnoEEE fove N-22-9%
1t LGS Inoonooonooonoconnoonoac 'l ] 1
" | | 4 Fe anoanoonooeinnanoooonon | 1 3
) Y] jonnoiooooponooonononeon | ] o
L Yl innanonnaonanncAononnnne 1
20 | 2 AU onannotHUononoone
] | &l 318 3 . O O
o] E ,65 | :JI I3I1 ‘: ] :'-l' dard | or .Illd 347 8 $ieti | B 1 _
2 LS nnnRnnononnnooonnnnnninnnEENE |
1 [ I | I | |
24 | | +E5 InmsnnnoogneRouanoni | ]
2 7 innnonaRnnnoononopannaooN |
2 15 nnoonooonoonooioononnnms! ] [
7 Lo looannnongnnonponnononon 10
m SF e e e e o -
1) W Hinunianuipionnuooine. 1 i
| LY nonnnnnoananncnonnnnape
3 | Ald Higgunnpoooinogommaono
i*J suw | 250 CHECK BAR [For wlrs=waight] NORMAL CK. BAR e _E -‘. - E-E SUM
COMDITION OF RIVER AT GAGE |gooaranr | 9 B 1 RERDING DATE :s (33
. Dbateuctad by Faugh l2a. E. le# goige balo= goga. z/?:rﬂf'?“-‘r M,&d}
B. Froses, but apen oi gage. F. Shars ice. SUPERVISING GFFICE STATION INOEX NO.
;T whacn of wth e, G, Elagting o8, -
o s oW P s I8 /PRl S/—Gses—/
|




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

Rescue

e 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
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