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Global Hourly Reports in ISD

Integrated Surface Database Stations Over Time

[] Non-US station

e Collaboration between § US station
14th Weather Squadron
and NCEI (NCDC) since
the early 2000s

e Combined Surface
Weather Observations
databases from
NOAA/NCEI and U.S. Air
Force
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U.S. Air Force Surface Weather Observations Database

557TH N

vv WEATHER

°"“9 WING
4THEH 50‘}?'

* Provide daily updates of decoded surface SAO
. FM-12
weather observations T AR

« Periodic re-issue of complete database FM-16



http://www.557weatherwing.af.mil/







+ Monthly data was Digital Archives

generally the first to be
keyed retrospectively

* Many impediments to
sharing of daily data BT EE
(including IPR
restrictions) whereas Daily Data
hourly reports shared
formally in support of
numerical weather
prediction and aviation
safety
 Many more stations
with daily reports

compared to hourly




GHCNh

- Goal had been to bring ISD under the GHCN
management umbrella for many years

- An opportunity arose around 2016 to partner with
Europe’s Copernicus Climate Change Service (C3S)
initiative to build a Global Land and Marine
Observations Database (GLAMOD—-based largely
on ICOADS and GHCN)

. C3S main focus was to enhance hourly database in
support of 20t Century reanalysis
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Goals in transition from Integrated Surface Data (ISD) to GHCNh

Re-establish a clear connection to Subject Matter
Experts for the hourly dataset

Expand partnerships and data holdings and
integrate rescued data

Align sub-daily data with GHCN daily

Provide a more user friendly format and clear
lineage of raw input sources

Facilitate the process of addressing data bugs
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Harmonized Land Station Data

Must be built from multiple source archives
— Requires reformatting native formats to a common format (not trivial!)

— Requires some mechanism for ongoing integration of newly available
historical sources (from data rescue and relaxed data sharing restrictions)

Requires a system for documenting, tracking and addressing errors

Fulfill the need to provide short time-delay updates for climate
monitoring and other applications

Management of station histories & other metadata (e.g., multiple
identifiers and aliases often with overlaps and changes over time)
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NCEIl and C3S partners

. have reformatted and integrated >100 hourly data sources
which have been reconciled into ~25,000 unique land
surface station records

. First iterations were focused on six primary meteorological
elements (air temperature, dew point temperature,
surface and station pressure, wind speed and direction

. GHCNh beta provides a number of additional elements
from the large databases provided by the U.S. Air Force
and NOAA, including relative humidity, wet bulb
temperature, cloud observations, visibility, and significant
weather reports
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Sub-daily Elements™

Wet Bulb Temperature

Relative Humidity

Observed Weather Types (rain, fog,
haze etc)

Pressure Tendency

Altimeter setting

Cloud observations

Depth of snow on the ground
Hourly Precipitation

Wind Gust

Dry Bulb Temperature
Dew Point Temperature
Station Pressure

Sea Level Pressure
Wind Speed & Direction

*Variable list covers what is necessary for the Local Climatological Data Product (LCD). More to follow
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Hourly Data for U.S. Stations

Station Years
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Number of Stations

Number of Stations with Hourly Data
—GHCNh Beta —ISD
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GHCNh

Basic format is pipe-separated values (psv) with
header for each station file

Use of real numbers with intuitive variable names

NCEI Common Access tools being developed for
subsetting

Unit conversion option for downloads
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GHCNh format

Station_ID|Station_name|Year|Month|Day|Hour|Minute|Latitude | Longitude | Elevation |
temperature |temperature_Measurement_Code]| ...

USW00003812 | ASHEVILLE AP|1940|11|01]12]|00|35.4317|-82.5378|645.6|10.6| | 5| SAO-Airway |
314|723150-03812|9.4| | 5| SAO-Airway]| ...

Replaces...

027672315003812194011011200G+35433-082483SA0 +0639KAVL
99991585900365002445EN001600599+01065+00945101695ADDGA1999+002445999GD14995+99
99999GF118185999999999999999999MA1999999093745MW1805EQDNO1

National Environmental Satellite, Data, and Information Service | National Centers for Environmental Information 15



Data Access

Data moving from NCEI’'s common access WAF
https://www.ncei.noaa.gov/data/global-historical-

climatology-network-hourly/vlbeta/

Soon to ceph S3 bucket version of common access

16


https://www.ncei.noaa.gov/data/global-historical-climatology-network-hourly/v1beta/

Hypothetical Station Record

St a t I O n X Il bazh it good! Oh. ..
Monthly Data (GHCN ID)
.—

Hourly Data (ISD ID->GHCN ID)

(Needs to be rescued or shared) E i

2023
18Klgtional ID 1/Name 1 1948 1973
9 National ID 2/Name 2 National ID 2/Name 3
—_— e S
WMO ID WIGOS ID
ICAO a

Large effort required to ingest and reconcile station history sources and resolve
inconsistencies with the station histories and digital data record

HOMR is the “glue” that binds the data together and controls membership in NCEI’s
in situ data access systems



& Historical Observing Metadata B X +

€& = C @& https//www.nceinoaa.gov/access/homr/#ncdcestnid=200137568itab=MSHR
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Current alignment of GHCNd and
GHCNh

Cross references GHCNh GHCNd
GHCNh 23,225 5,033
GHCNd 5,033 123,346

Further alignments likely with each new release
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Dependent Products

. Substantial effort required this past year to build
Local Climatological Data from Global Summary of
the Month (GSOM), GHCNd and GHCNh

. Synoptic Summary of the Day (GSOD version 2) is
also forthcoming
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U.S. Department of Commerce

National Oceanic & Atmospheric Administration
National Environmental Satellite, Data, and Information Service

Current Location: Elev: 2118 . Lat: 35.4318° N Lon: -82.5379° W
Station: ASHEVILLE REGIONAL AIRPORT, NC US WBAN: 72315003812 (Unknown)

Local Climatological Data

Daily Summary
December 2022
Generated on 01/26/2023

National Centers for Environmental Information

151 Patton Avenue
Asheville, North Carolina 28801
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National Oceanic & Atmospheric Administration Hou rly Observations 151 Patton Avenue

National Environmental Satellite, Data, and Information Service December 2022 Asheville, North Carolina 28801

Current Location: Elev: 2118 ft. Lat: 35.4318° N Lon: -82.5379° W Generated on 01/26/2023

Station: ASHEVILLE REGIONAL AIRPORT, NC US WBAN: 72315003812 (Ur
D

a | Time | Star Sky Visi-
t | (LST) Conditions | bility
° Type

Net3-
Speed "

AU | AW | MW (© ©) © | % |tk ‘ii',‘f,?i';’

4 5 6 8 10 12 1 19

CLR:00 | 10.00 06 28 8.9 14 -0.03
9.94 06 28 89 14 : -0.03
CLR:00 | 10.00 00 33 14
CLR:00 | 10.00 -06 33 1 X
CLR:00 | 10.00 EK 39 1 X -0.08
CLR:00 | 10.00 14 39 } 13
CLR:00 | 10.00 a7 44 16
CLR:00 | 10.00 A7 a4 17 X -0.04
9.94 A7 44 ! 17 X +0.04
CLR:00 | 10.00 a4 21
CLR:00 | 10.00 39 16
CLR:00 | 10.00 i1 28 13 . -0.06
CLR:00 | 10.00 4.4 EK 14
CLR:00 | 10.00 7.8 06
CLR:00 10.00 9.4 1.7
0.04 94 17
CLR:00 | 10.00 7
CLR:00 10.00 22
CLR:00 | 10.00 22
CLR:00 10.00 22
CLR:00 | 10.00
CLR:00 | 10.00
.04
CLR:00 10.00
CLR:00 | 10.00
CLR:00 | 10.00
CLR:00 10.00
CLR:00 | 10.00
CLR:00 | 10.00
9.94
CLR:00 | 10.00
CLR:00 | 10.00
CLR:00 | 10.00
CLR:00 | 10.00
CLR:00 | 10.00
FEW:02 120| 10.00
9.94
SCT:04 120 | 10.00
BKN:07 120 | 10.00
OVC:08 100 10.00
OVC.08 110 10.00
BKN:07 10| 10.00
CLR:00 | 10.00
9.94
BKN:07 120 | 10.00
BKN:07 120 | 10.00
BKN:07 120 | 10.00

Weather Type (see documentation) Wind

Dry Bulb Wet Bulb Dew Point
Temp Temp Temp

2
0054
0100
0154
0254
0354
0454
0554
0654
0700
0754
0854
0954
1054
1154
1254
1300
1354
1454
1554
1654
1754
1854

] N N PN N B BN N N B ) N ] ) E ] SN Y BN E B E ] E] E NS B ] B S B ST IS R DY ) BN BN N NS NI B R N BN BN N BN XY




User Engagement FY 2022 Online

Engager Statistics NCEI Data Delivered (TB)

Interactions

14,058 TB

: : 8,751 entries delivered
Entries by Profile

(n=8751)

3.66B
392 orders web hits

WCSR - CSSD mCSR - OGSSD « Engager - CSSD mRCSD - 2% B NCEI-NC WNCEI-CO

- Pro/Scientific/Tech Sves Data Downloaded
- Other Services
Data
Top Sectors Downloaded
- Educational Services £ Stats

- Public Administration

o 5,808 TB
Foreity Top Sectors PST 5,473 TB (NC) e

- Unknown (n=8,751) s

- Finance/Insurance - 2% Other Services 335 TB (CO)

- Construction -2%

W 31-33 - Manufacturing - 2% Public
WAl Others Administration ENCEI-NC & CLASS  mNCEI-CO

g

Data Type NCEI-NC Online Statistics

g

Most
1SD Requested
Products

NCEI-NC
Online Stats

8
Volume (TB Served)

M Storm Events Database

WSRRS . o 10.6M
Product Questions www Hosts
Radar Data - Level || - 2%

m Normals Monthly - 2% 186 K
B GSOM 2% FTP Hosts

. - tJan  TMar 1May 1dul  1Sep 1Nov

W Multibeam Bathymetry - 2% 5,473 TB NCEL NC FTP unique hosts
Served [ NCEI - NCWMWW unique hosts

WAl Others W/ + FTP TB's (Webstats)

National Environmental Se

NOAA Satellite and Information Service | National Centers for Environmental Information



FTP Download Statistics - December 2022

Number of %bytes :
Dataset % of total | Tbytes & directory
requests
ISD 17,811,938 58.53% 3.72 19.39% ftp://ftp.ncei.noaa.gov/pub/data/noaa/
Global
Summary of 7,034,435 23.12% 0.35 1.83% ftp://ftp.ncei.noaa.gov/pub/data/gsod/
the Day
GHCNd 12.75% 1 28.769
3,880,890 15% > 8.76% ftp://ftp.ncei.noaa.gov/pub/data/ghcn/daily/
ncei/data
LCD 373,506 0.13%

https://www.ncei.noaa.gov/data/local-
climatological-data/
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The Near Future

Next integration of additional sources occurring
this month

Daily updates and common access tools in next 1-
2 months

Transition to full operations later this year
GHCNh to flow into ACIS similar to GHCNd
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Atlas

Goal 1: Stewardship of U.S. Hourly and
Sub-hourly precipitation observations in
GHCNh

On track to add Cooperative
Observer Hourly Precipitation Data
(active and historic hourly and 15-
minute data)

ASOS High resolution (5-minute
totals)

U.S. Climate Reference Network
High resolution data (all variables)
Some HADS data

Data rescue and QC information
collected by Atlas 14/15 team

(thanks to Sam Cunningham and Karen
Orcutt)
Goal 2: Enhanced data access

Timeline for the Development and Deployment of Updated
Authoritative Precipitation Frequency Estimates Nationwide

Feb. - Aug 2022 -
Published
methedelogy and
briefed stakeholders.

Sept. 2022 -
Distributed Public
Notification Statement
(PNS) and collect
public feedback.

Jan. 2023 - Hosted
technical workshop
with federal partners.

Apr. 2023 - Award
contracts and grants
and initiate product
development.

2024

+ Development - Evolve

Precipitation Database.
Evaluate Climate Model
Projections.

Pilot - Deliver Atlas 15
Vol. 1 and Vol. 2 pilot
over Montana,

Collect and adjudicate

feedback on preliminary

estimates and Web

dissemination strategies.

15/BIL funding

+ CONUS - Initiate 60-day
peer review for Atlas
15Vvol. 1and Vol. 2
for CONUS (lower 48
states).

Collect feedback and
adjudicate comments
on product.

+ CONUS - Complete
Atlas 15 Vol. 1
and Vol. 2 and
deliver estimates,
documentation
and supplementary
preducts to
stakeholders.

oCONUS - Initiate peer
review for cCONUS

(e.g. Hawaii, Alaska,
Puerto Rico, U.S. Virgin
Islands, Guam).

Collect feedback and
adjudicate comments
on preduct.

+ oCONUS - Complete
Atlas 15 Vol. 1
and Vol. 2 and
deliver estimates,
documentation
and supplementary
products to
stakeholders.

The FLOODS Act signed inte law in December 2022 and known as Public Law No: 117-316, authorizes NOAA to establish a program, 1o be

known as the NOAA Precipitation Frequency Atlas of the United States. This program would compile, estimate, analyze, and communicate the

frequency of precipitation in the United States and update these precipitation freguency estimates ne less than once every 10 years.
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Medium Term

Integration of additional sources once per year
according to in kind agreement between C3S and
NCEI

Alignment of data and station histories at the
margins where necessary

Enhanced connection to WMO'’s Oscar Surface
and WIGOS identifiers

Addition of new networks (?)

Better access tools (graph databases?)

National Environmental Satellite, Data, and Information Service | National Centers for Environmental Information
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Conclusion

GHCN now part of larger effort that ties into more
systematic data rescue and data sharing
partnerships through C3S

Stewardship of land station data supports a wide
variety of climate applications and services

Need to take the long view of continuous
reconciliation of data/station history issues and
addition of new sources

National Environmental Satellite, Data, and Information Service | National Centers for Environmental Information
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Thank You!
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