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From prehistoric ice cores to modern satellite
observations - climate data and services from NOAA's
National Centers for Environmental Information

Dr. Ed Kearns, Center for Weather and Climate
NOAA’s National Centers for Environmental Information

Copernicus Climate Data Store Workshop 3 March 2015

US Department of Commerce | NOAA Satellite and Information Service | NOAA’s National Centers for Environmental Information




1951: National Weather Records Center (NWRC) under the Weather | 2
Bureau. Consolidated Weather Bureau, Air Force, and Navy records
in Asheville, North Carolina.

1965: Environmental Science Services Administration formed under
the US Department of Commerce (Weather Bureau dissolved)

1970: NOAA is established under Commerce. NWRC renamed to
National Climatic Center (NCC)

1984: NCC renamed National Climatic Data Center (NCDC) to
emphasize the importance of the large quantity data

2015: NCDC merges with other NOAA Data Centers to create
the National Centers for Environmental Information (NCEI)

National Weather 400 million punch Transition to tapes; Millions of pieces of ~ NCDC information used to Nation'’s first Climate Next-generation

Records Center cards store scientific research microfilm and monitor global weather and Reference Network satellites greatly

(NWRC) NWRC's data growth microfiche store data  climate from the stone age station built and increase NCDC
established to the space age operated by NCDC holdings
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NCEI's C
_MISSION

Steward the United States’ Climate Information

NCEI CWC is responsible for preserving, monitoring, assessing, and
providing public access to the Nation’s treasure of climate and historical
weather data and information.

Be the United States’ Trusted Authority on Climate and
Historical Weather Information

NCEI CWC will be the most comprehensive, accessible, and trusted source
of state-of-the-science climate and historical weather data, information,
and climate monitoring.
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The United Sfats ' Ebéni otivations forlnreaing
Access to Climate Information Products
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U.S. Billion-Dollar Weather and Climate Disasters: 1980-2013

Droughts and Heat Winter Storms Tropical Cyclones

14

Flooding Wildfires Severe Loca_l Storms

K 0 o 10 o |

170 weather and climate disasters reached or exceeded $1 billion during this period (CPl-adjusted)
Please note that the map reflects a summation of billion-dollar events for each state affected
(i.e., it does not mean that each state shown suffered at least 51 billion in losses for each event)

3/3/2015 Copernicus Climate Data Store t,\}‘g,ﬁggééngw.ncdc.noaa.gov/b|II|ons/mapp|ng
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NCEI Products Span from Local to Global on Weekly to Decadal Scales

Weekly Monthly Seasonal-Annual Decadal

Snowfall Impact Heating & mre & Billion $ Disasters,
Index Cooling Degree Precipitation “Climate Ektremes
Local - Days Outlooks Indexi

FEMA, disaster - = -
response Energy Sector Agriculture Insurance

] & /Climate
Hurricane Tracks ¢ Drought Normals

Regional =
Emergency " Public He
Planners Dffici

Construction,
Infrastructure,
Agriculture

STATE ORTHE CLIMATE
ANhUAISTATER]; National

. Climate
National = S L REpOTtS s amaRepOIEs 1~ Assessment
& Global || 6 L -

. ecisi \\Decisiofi. Decision

E_ SO
Makers~-* Makers
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NCEI Supports the Full Information Lifecycle

« Makes foundational investments in climate
information production and preservation.

« Supports others’ application development and
policy/decision-making.
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NCEI egins Defiiﬁon th Climate Red wth
Paleoclimatology

1,700 Years of Northern Hemisphere Temperature Change from Proxy Data

15
uncertainty - proxy-based records - thermometer-based records

11
T 05
©
4
g 0
o
p
=2
& 05
[
c
£ 4

15 | J
Medieval Warm Period 3 |
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300 500 700 900 1100 1300 1500 1700 1900
Year
3/3/2015 Copernicus Climate Data Store Workshop

Locations and Types of Paleo Records

T ————

Location Descriptions
Coral @ Lake @ Borehole 4 Ocean A Fire History A Tree Ring /\ Ice Core

Independent Paleo Record of
Glpbal Temperature Trend

1801-2000
1901-2000

Paleo Index Value
Temperature Anomaly °C

" n n Il n L n Il n " n 1 1 n n 1 " 1 " 1 n L
1880 1900 1920 1940 1960 1980
Year
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NCEI Op
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eite the ..Iimate .. .
Network (USCRN)

* Follows the GCOS Climate
Monitoring Principles

« Three independent
measurements of multiple
essential climate variables il\

* Well-calibrated and highly
accurate observations :

* Pristine, stable

£

N

g
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USCRN Stations

CCCCC

environments
 The standard for climate i
measurements ST 0 E
3/3/2015 Copernicus Climate Data Storewwsﬁmglded Precipitation Gauge at Redding, CA




NCEI Combines Different Data Sources for Climate Records

Example: Global Sea Level Rise con
8 s
> 4t 4 ft
c
@
S 3t
2o
() 2F
- Satellite Data
g 1F l 1 ft
n Tide Gauge Data 0.66 ft
ot Proxy Records
_1 1 I I 1 1 I
1800 1850 1900 1950 2000 2050 2100
Year
3/3/2015 Copernicus Climate Data Store Workshop



NCEI provides national and international leadership in climate data and
information, science, stewardship, and service/assessment

:?Hl
A

World'’s largest archive of climate, weather, and
environmental information (>18 PB)

* Multiple “gold standard” datasets, e.g. temperature
* Frequent papers in major scientific journals

* Leadership in WMO, GCOS, GEO, IPCC...

* US National Climate Assessment

 BAMS State of the climate a1 :
* US Global Change Research Program leadership since 2010 ] = é
 Extensive involvement in US national media -

NCEI are the United States’ go-to Centers for retrospective
weather and climate data
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Surface Temperature Dataset

* NCEI monitors changes in global land surface temperature
using the Global Historical Climatology Network-Monthly
(GHCN-M) dataset

e This dataset provides monthly average temperatures from
over 40,000 stations, some of which contain records back
more than 300 years

* Considered the most comprehensive suite of global
temperature and precipitation observations in the world

3/3/2015

Temperature (Monthly Dataset) Precipitation (Daily Dataset)

25 50 75 100 200 0 15 30 45 60 75 90 105 120 135 150 165 180 250
Number of Years

Number of years of data for each station

Copernicus Climate Data Store Workshop
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NCEI's Operational Climate Data Records (CDRs)

By applying knowledge gathered over time about
instruments’ performance and sensor characteristics,
environmental data are reprocessed to create consistent
and homogenized long-term records.

NOAA's satellite CDRs comprise its longest record of
global operational satellite measurements.

NOAA satellite, in situ, and blended CDRs are sustained
in an operational environment, which is critical for
supporting decision-making in a changing climate, and
thus for the world’s resilience to climate variability.

12



Current NOAA Operational CDR Inventory (>206)
Spans the Environment

Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle
Changes in Ho Menzel
Solar kiputs Ferraro Kato
Luo Zou
Clouds
Atmosphere e e Fony Ty
i i LoLot kol inni
Pilewski Rosenlof P Minnis
zz,OoEOA r'CH N.O.O Volcanic Activity £z // o // i
Az ’ Iz’ ‘O 2 ’ 3' etc‘ [ : <. / 7 ’
erosois ’ Atmosphere-Biosphere
Atmosphere- Kummerow Flynn Interaction
Ice Precipitation
Interaction Evaporation Lee (
Clayson 2’;‘?5:.”3' \
Heat  Wind Radiation _Human Influences

Exchange Stress

Land Surface

| Changes in the Cryosphere:
‘Snow, Frozen Ground, Sea Ice, Ice Sheets, Glaciers

Hydrosphere:
Qeean

Sorooshian
ce-Ocean Coupling |

Hydrosphere:
Rivers & Lakes

" Vermote

Changes in the Ocean: Changes in/on the Land Surface:
Circulation, Sea Level, Biogeochemistry - Orography, Land Use, Vegetation, Ecosystems

Key

3/3/2015 Copernicus Climate Data Store Workshop
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What is the advantage of using NCEI CDRs?

(High Quality Data: Inter-calibration and Homogenization Reduce Artifacts Imparted by Observing Systems,

Tb (K)

Th (K)

Facilitating Meaningful Comparisons in Space and Time)

HIRS BT Timeseries, before inter-calibration

Operational weather products

250

R T L e are produced rapidly to

1 = 4= potentially save life and

R | = e — property

i e sl

HIRS BT Timeseries, after inter-calibration Cllmate Data Records (CDRS)
O describe climate through
R O T RO AT T rigorous cross-calibration
[ 4mmm and reprocessing with

g4 | ner|l — i advanced algorithms,

g | | Nl e ancillary data and evolved

instrument understanding.

3/3/2015 Copernicus Climate Data Store Workshop
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Climate Data Online (CDO) System

www.nhcdc.noaa.gov
Centralized access to numerous US
and global datasets and products

Web Services allow users direct
machine-to-machine access for use
in applications (WMS, WFS,
KML/KMZ, etc.)

Underlying structure includes
Oracle databases with tiered server
infrastructure

Services continue to be built-out for
additional datasets and products

Climate Data Online

Climate Data Online (CDO) provides free access to NCDC's archive of historical weather and
climate data in addition to station history information. These data include quality controlled
daily, monthly, seasonal, and yearly measurements of temperature, precipitation, wind, and
degree days as well as radar data and 30-year Climate Normals. Customers can also order most
of these data as certified hard copies for legal use.

DATASETS m CERTIFICATION
= Browse documentation, samples, and links Get data orders certified

HELP ? ORDER STATUS
Get answers to questions Check the status of a current order

DISCOVER DATA BY

SEARCH TOOL

Search for and access past weather and
climate data by station name or
identifier, ZIP code, city, county, state, or
country.

MAPPING TOOL

Find and view past weather and climate
data by station name or identifier, ZIF
code, city, county, state, or country.

DATA TOOLS

Search Tool » Mapping Tool » Data Tools »

M Climate Data Online Search

Start searching here to find past weather and climate data. Search within a date range
and select specific type of search. All fields are required.

Search Guide

Select Weather Cbservation Type/Datasete TR TR

Records of observations including details such

2 ~
Select s Dateset... J as precipitation, wind, snowfall, and radar data.
Read more about the datasets and view data
Select Date Range e samples.
Select & Date Range. =] Select Date Range

Defaults to the latest available year for the
selected dataset or product but can be set to
any date range within the available period of
record

Search Fore

Enter a Search Term® Search For

Stations: Enter name, WBAN, GHCND, FAA, ICAO,
NW5LI or COOP identifiers.

Locations: Enter name of city, county, state,
country or other geographic location. ZIP &
codes and FIPS 5 identifiers are also valid

15


http://www.climate.gov/
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d” Data Access Portals

NOAA Climate.gov Portal, Drought Portal, Model Portal

www.climate.gov, www.drought.gov,
nomads.ncdc.noaa.gov, gosic.org,
www.ncdc.noaa.gov/customer-support/world-data-
centers

Ongoing development, integrated to provide one-
stop access to widely distributed datasets, products,
services

Drought Portal geared toward providing critical
information to decision-makers

Climate.gov Portal designed to reach a very wide
segment of users — scientists, businesses,
decision/policy-makers, news media, public, etc

Model Portal provides access to reanalyses and
numerical model output

Many partners involved across NOAA, other agencies,
regional/state level, international

Global Climate Dashboard

¥ Climate Change

Global Average Temperature ('Q)

i
@Cllmate.gov .
s ormaton ora hinam st
ke Teaching Climate § Supporting Decisions. t
Easy access to climatedata, products, ~ GlobalMaps | U.S. Maps Regional NOAA tegrated Map Data&
and services Maps Partners Application Services
Data Snapshots: November 2013 Difference from Average Temperature Search
Se ms
v ! P ~
3 % "
o F v
3 N Featured Maps & Apps
“ bl
b recasts
Difference from average temperature ("F) Launch Map Application
| e
" 0 n

P Cimate Variabilty P> Climate Projections

ational Integrated Drought Information System

U.S. Drought Portal

................

Mo ace Drvusht s the Drveit. Sl s Dovaant
-y Attncing et =

U.S. Drought Monitor ~ *w2l.2"
4k
2 pER ~F
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Resp

NCEI Is onding to an Accelerating

User Demand

 Now serving over 5 petabytes of climate data annually
* Provide safe storage of over 18 petabytes

e Service over 20,000 personal contacts with users across
economic sectors, regions, and societal challenges

6
555 q 5 Types of Data Delivered:
) — .
{Q A - Satellite
, Transportatio Academia
E B Racer
JIIL 4
Federal Government State, Local, Tribal |:| Model
Government

- Ground Based and Ocean Based

Petabytes
w

R R C—
Wat
5
NGO
South
| DOCIERalLNdlenses

»
Central West Northeast Alask: Pacific Islands 2
2 < ”F < <o
Marine Coastal Resilience Water Resources Extremes Health 0
- FYO8 FY09 FY10 FY11 FY12 FY13 FY14
3/3/2015 Copernicus Climate Data Store Workshop

17



Who Are Our Users? NCEI's General User Profile

Fraction

(%)

70

15

15

3/3/2015

Expertise

Data Data or Info

Need

Stereotypical
User

Business,

Low media, public

Qualitative

Researchers,
Climate
consultancies

Value-added
Providers
(database
scrapers)

High Quantitative

High Quantitative

Preferred
Format

Point-and-
click,
graphics,
assessments

Digital

downloads A

Digital

downloads =

Copernicus Climate Data Store Workshop

Access
Frequency

High

Low

High

18



Most Users Increasingly Only Want Expert Interpretations

Divisional Minimum Temperature Ranks
September 2014

e « Aspects of Monitoring
— Average values (13.3°C)

— Measures of difference (+1.8°C
above normal)

— Measures of unusualness (much
above average = top 10%)

— Measures of trend (increasing at
0.5°C per century)

— Measures of impact (34% of corn
i, reported in poor condition)

Services and Stewardship: NCEI provides authoritative services
in climate, science, data, and information preservation.

3/3/2015 Copernicus Climate Data Store Workshop
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NCEI Users of Climate Data From All Sectors

Nonprofit &
Other
3%

CEl CWC Online User Profile

Government
7%

Academic
9%
Nonstandard Data
Requests by Sector

~ Government
Academic 4%

4%
Unclassified
11%

Nonprofit

3/3/2015 Copernicus Climate Data Store Workshop

For past 12 months
Calls: 15,588
E-Mails: 7,056
Faxes: 223
Letters: 236

Water resource managers
rely on the information to
help officials and planners
make informed decisions
about a finite resource

The American Society of
Heating, Refrigerating, and
Air Conditioning Engineers
uses the data to develop
heating/cooling
engineering standards

Insurance and reinsurance
companies make use of
weather and climate data
to calibrate their
catastrophe models

20



National placement of NCEI climate staff to help provide
services and gather requirements

Alaska
RCSD@ Western RCSD

Western
RcC| |

Pacific Q

Northeast
RCC D @Eastern RCSD

High Plains Milwesiern 2;

RCC[ ] RCC[ ]

Central @
Cooperative RCSD Southeast

Institute 2%7_41 [Iree

Southern
RCSD
@ Southern

ReC D Cooperative Institute




NCEI Monitors the State of the Climate

Global Temperature Trends
1979-2012

°F per Decade

| . —— |
125 -1 -08-06-05-04-03-02-01 0 0.1 02 03 04 0506 08 1 125

Statewide Average Temperature Ranks
September 2014

National Climatic Data Cenler
Mon Oct 6 2014

Decadal Trends in Very Heavy
Precipitation

&~
o

Relative Number of Extreme Events (%)
o

A
S

1900s 1910s 1920s 1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s
Decades

River-Flow Trends in Annual Maximum

for 85—-127 Years Ending in 2008
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International, National, and Annual Assessments

SISRNES T

MANAGING THE RISKS OF EXTREME

ipcc

NTTRGOVEANMENTAL PANTL On ClimaTe change

EVEN

International Assessments

* Three NCEI lead authors and
review editors on Fourth
Assessment Report

* Two NCEIl lead authors on
Fifth Assessment Report

* Two NCEIl lead authors on
Special Report on Extremes

3/3/2015

CLIMATE CHANGE IMPACTS
ON THE UNITED STATES

Overview

=
Global Climate Change Impacts
in the United States

E Climate Change Impacts

National Assessments

* NCEI provides leadership
and lead authors for all
National Climate
Assessments

* NCEI hosts National
Assessment’s Technical
Support Unit

STATE OF THE CLIMATE
IN 2012

= EXPLAINING EXTREME
NN OER20 L2 s

- R RN/ S

STATE OBTHE CLIMATE
IN 2013

EXPLAINING
EXTREME EVENTS
OF 2013

Annual Assessments

* NCEI coordinates 425
authors from 57
countries

* Covered by all major
news networks, briefed
to US Congressional staff

Copernicus Climate Data Store Workshop

ALONG FOR
THERIDE

el Journal
of
Climate

Journal Articles

* NCEI publishes over
50 articles annually
in leading scientific
journals such as
Nature, Science,
and BAMS
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Drought Through the National
Integrated Drought Information System (NIDIS)

NCEI hosts Drought.gov and tracks state of drought weekly through
the U.S. Drought monitor in partnership with other agencies

 Expanded to North America through our international partnerships

Valid 8 a.m. EDT

U.S. Drought Monitor rmmemes o INOFth American Drought Monitor

http:/Avww.ncdc.noaa.gov/nadm.html
September 30, 2014 wwned
Released: Friday, October 10,2014 4 Canada - Trevor Hadwen
%% Mexico - Reynaldo Pascual
oF PR Adelina Alb anil
@}% U.S.A. - Brian Fuchs
9 v Richard Heim
g ’ ] 84 ‘ s,
! % o 2 27 Yo, lecting anal
. 2 4 NA-D )
Intensity: Ty . b R
DO Abnorma lly Dry - o

D1 Drought - Moderate
M o Drought - Severe
- D3 Drought - Extreme
- D4 Drought - Exceptional

Drought Impact Types.

~ Delineates dominant impacts

S = Short-Term, typically <6 months
(e.g. agriculture, grasslands)

L = Long-Term, typically greater than L= Long-Term, typically =6 months The Drought Monitor

focuses on broad-scale

’6 months (e.g. hydrology, ecology) (e.g. hydrology, ecology) Ios b ;
ntensity: conditions. Loca
Author: [] DO Abnormally Dry conditions may vary.
Michael Brewer [] D1 Moderate Drought Tk See accompanying text
NCDC/NOAA ] D2 Severe Drought ;\ for a general summary.
s
SL
scale tions y’/ ’ =
o oottt " 1t s USDA = &P CONAGUA
A pAY USDA o [ e S b e
‘ o R P @, R T it
= . = —_— LES ) L ] Ciriada
s . Ml S\ &Y/ V @ I+ ;:M . Em mm," hern Canada may
o i . Lo Oanads not be as accurate as other reg
http://droughtmonitor.unl.edu/ due to limited inform ation.
3/3/2015 Copernicus Climate Data Store Workshop
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Authoritative Climate Normals

* Used extensively by agriculture, engineering, energy planners, and others

* Below: shifts in plant heartiness zones

Zone Changes in Past 10 Years Zone Changes in Next 30 Years
In color of New Planting Zone In color of New Planting Zone

Average Annual Extreme Minimum Temperature by Climate-Related Planting Zone

B No Change in Zone Zone5(-19t0-10°F)  Zone7 (1t010°F) I Zone 9 (21 to 30 °F)

B Zone 4 (-29 t0 -20 °F) Zone 6 (9t0 0 °F) Zone 8 (111020 °F) M Zone 10 (31 t0 40 °F)
3/3/2015 Copernicus Climate Data Store Workshop
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Challenges and Opportunities

How can NCEI best meet the growing demand for data access?
— Demands are currently overtaxing our personnel and computational capabilities

How to meet the growing demand for expert monitoring and assessment
capabilities

* President Obama’s Climate Data Initiative

« Science-certified services for U.S. Government, Industry, and the public

How does NCEI best identify user requirements in an emerging and evolving
community of practice?

— Climate information industry is growing, but slowly

— Production of climate information records and summaries

— Feeding of data-hungry applications

— Regional and local interest in tailored/downscaled products

How to best work with our international and national partners on providing
climate data and services?

26



Help commg from emergmg
climate information platforms?

Climate information “platforms” are emerging through partnerships between
US industry and government to aid in data analysis and distribution. (Some
technical advances will be discussed in other US presentations in this
workshop.)

NCEI’s responsibility encompasses the preservation and stewardship of all
the algorithms, code, docs involved in a climate data records — and will
needed by future climate information platforms.

While NCEI waits for the infrastructure to be available from/with NOAA and
its industry partners, the NCEI is focusing on:

— Ensuring operational sustainment of its CDRs and information products

— Making the data ready/portable for dissemination (standards)

— Describing the data well (documentation, metadata) to enable discovery

— Preserving and describing the algorithms, workflows, and ancillary data

— Identifying and supporting uses (user requirements)

27



Questions?

3/3/2015 Copernicus Climate Data Store Workshop
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Backup slides

3/3/2015 Copernicus Climate Data Store Workshop
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CDRs Supo c}éi Spport Appltios

Quality (accuracy, completeness, etc.)

3/3/2015

g AN

at Time Scales Longer than a Week

CDRS -- Research Support

(Epoch reprocessing of
complete period of record,

. Complete, State-of-the-art)
Interim CDRS -- Decision Support

(Routine, Complete, Timely, Climate
processing, Consistent in
time/space/resolution over period-of-
record)

1
Operational Weather
1

(Quick, hobust, Data as-
available, Algorithm as-is,
Sensor-unique)

|

Minutes Days Weeks Years Decades

Time past observation (logarithmic scale)

Copernicus Climate Data Store Workshop
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Example: NVDI Provides
historical context for Drought

5 km
“wall

Histo
to cu

resolution,

-to-wall” (globally)

rical record from 1981-
rrent

Collateral products
— Surface Reflectance
— Leaf Area Index (LAI)
~ FPAR

3/3/2015

Primary U.S. corn
and soybean region

Copernicus Climate Data Store Worksho

NDVI Anomaly

i |

less average more

(W4

250 500

NDVI time series - example in Kansas

d Ano
i === Current season 2012
i === Average season 2000-2012

= = > S o 9O B
© o © = O
p

NDVI

© o000
NA OO D
1

Jan

O
(]
L

Nov
Dec
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2 Dec

17 Dec
1 Jan :
16 Jan
31 Jan \
15 Feb —
1 Mar -

16 Mar :- ~

31 Mar

Monthly to Seasonal forecasts

Satellite CDRs

Reanalysis

L a) 200-hPa Streamfunction

al 40N

60N

20N

- o

60N
= 40N
- 20N

(o]

- 60N

40N

20N

Flaie

0

120E 150E 180 150W 120W 90W 60W

e
60E 1208 180 120W -0.03 -0.02 -0.01 ©0 0.01 0.02 0.03

40 20 0 20 40 w/mr2

(MJO) evolution

3/3/2015 Copernicus Climate Data Store Workshop

Improved 2-week Forecast

MVP > 0.75; RMM Phase 5 Days 8-14

/

NOAA’s Outgoing Longwave Radiation (OLR) CDR is used to measure the Madden-Julian Oscillation

Reanalysis leads to estimates of the future MultiVariate Pacific-North American (MVP) index
MJO plus MVP provides a useful forecasting tool for future extratropical responses over US

Courtesy of Dr. Carl Shreck
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Validation/Verification of Climate Data Records

CRN Soil Moisture

NASA SMAP Satellite

40-

Sem 10 cm

20 ¢m A0 em

304

% Volumetric Water Content

10/9I/14 10/1I1/14 10/1I3/14 10/1I5/14

3/3/2015 Copernicus €limate DataStore V\/ui’l\)hup
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Paleo-Reanalysis

Paleo Reanalysis provides a powerful new tool allowing complete climate
fields to be reconstructed into the far past — which is not now possible.

A key outcome — such as for the current California drought — is to help
ecosystems, communities, and economies become more resilient in the face
of change by better knowing the full range of possible climate extremes.

Update X, Kalman Filter Innovation 1. Identify the mean annual climate state from a
— BHT[HBHT + R|"! y—Y coupled model ensemble
Gl MM N r-everemn i
. e =% +K(y -9) e 2. Express the modeled climate state as an expected
7 N7 3] RN
¥ AL . . .

AGCM ® o set of proxy observations (e.g. tree ring widths)

T,P,p,q,i @ ¥ using a "forward model" that converts climate

onamics 993,30 Data parameters into proxy measurements

t fynamice C e s .

F;;;g“g;j;;g”“ 70, | | ] -:g Assimilation 3. Compare the expected proxy observations

ot e v a Framework derived from the model state with actual proxy

\ 11 at data, the difference is information to incorporate

- - ¥ e ne : "

0GCM , ] s (called the "innovation")

Tl 00, . . :

FLN 5 [ Proxy System Models 0y 4. Incorporate the innovation information to update

thermodynamics 9 o i i

el b e the mean annual climate (offline)
Rl o j 5. Repeat with proxy data for each year there is

Coral Model : .
o I B Forward Estimate appropriate proxy data
b : .
3/3/%'165 . Modeﬂ)permcu? C—hr?x{s(tﬁb@ata Store Workshop 24
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GHCN-Daily

The world’s largest single collection of daily in
situ climate data

— More than 2.3 billion daily observations

— Earliest value from January 1, 1763

— Latest value from yesterday
— ~30,000 temperature stations
— ~92,500 precipitation stations | -
— ~40,000 snowfall or snow depth N

Robust global coverage with long periods
of record in North America, Europe,

Colors denote number of years of data for each station

Australia, and South Africa in GHCN-D mean temperature dataset

3/3/2015 Copernicus Climate Data Store Workshop
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Anamaly (“C)

GHCN-Monthly
(Monitoring and Assessment)

« GHCN-Monthly temperature

reCOrdS are Comblned Wlth Land—OnlyT(err:]perature D?ggztjjzﬁgrgm Avqrs;g;e Sep 2014
ocean surface temperature e
data for monitoring climate e &} Ak,

variability and change.

Global Land Temperature Anomalies, September

-l
- _
E v NC;r Degrees Celsius as
1880 1 8‘90 1 9"00 1 S:'I 0 1 ‘5“20 1 9‘30 1 9‘40 1 9‘50 1 9‘6{) 1 9‘?0 1 9‘30 19‘90 2(;00 2(; 10
3/3/2015 Copernicus Climate Data Store Workshop
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ISTI Databank Working Group

Global Land Surface Databank

Presido Mills 4

Stage 0 Data 5 Building

Digital image and e

« Data provided in Stages

— All data converted to common
format in Stage 2

— ISTI Databank responsibility
ends at Stage 3

Stage 1 Data

Keyed in native
format

Stage 2 Data
Converted to

common format

Stage 3 Data

=2 Consolidated
master database

* [ndividual institutions can

develop their own quality
controlled and bias corrected

datasets

* NCDC is developing a new sty o s i
version of GHCN-Monthly A /1\
from the Stage 3 databank .

E@Jﬁase Capernicusfyrd it Acdc iodargov/pub/data/globaldata bank/




Access to 290 ocean data and
metadata elements including:

ICOADS

Sea Surface Temperature and
Measurement method

Marine Air Temperature
Wind Direction/Speed

Sea Level Pressure, Visibility,
Clouds

Wave and Swell Direction, Period

Height
Sea ice concentration
Present weather, visibility

BON

30N 1

(b) map of platform mixture: Sep 2014

—

\

. = -
ICOADS website — hosted by NOAA/ESRL/PM

80E 120E 180 120W 50w 0

ships [l moored buoys drifting buoys [l C—MAN

(c) sea level pressure (hPa): Sep 2014
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Minimum Temperature (F)

monthly normals

(constraints)

daily normals

(Constrained Harmonic Analgsis

i A bt J J A, =t 0

Copernicus Climate Data Store Workshop
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Integrated Global Radiosonde Archive

180
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BOE

-

B
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9aM

G054
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BOW

1200

oM

603

180

90%

Version 2

Version 1

Copernicus Climate Data Store Workshop
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N DATZILLA

In situ Station Networks

US Climate Reference Network

N

#
WSRCRN GHCN-Daily

Future Networks

| — .
SOURCES CONSUMERS

3/3/2015

A0 D Buss
e T T LT e
o e —
—  —
-« —
o
—

Historical

Observing

Metadat

Repository &

Copernicus Climate Data Store Workshop

NCDC Archive
Publications (CD, HPD)
GHCN Daily

IPS

Normals

LCD/QCLCD

US Records

GHCN Monthly/ISTI




Long-Term Scientific Data Stewardship

Accessibility

Preservation Usability

Sustainability DELEROIE]14Y)

Data Search
& Discovery

Operations &
Maintenance

Data Quality
Assurance

Product
Evaluation

Product Data
Acquisition Availability

Data Quality
Assessment

Data Product
Accessibility Improvement

Data Quality

Data Archive Monitoring

Transparency
Traceability
Reproducibility

Data
Provenance

Data Reference
and Citation

Information
Integrity

Information
Security

Data
Integrity

o)

Data Data
Governance Usability

Product
Reprocessing

o)

LEGEND

Non-Functional Requirements

Key Functional Areas

* Configuration Management
* Change Management

* Version Management

* Metadata Management

* Program Management

* Data Quality Management
* Risk Management

» Data provider engagement
@ * User engagement/feedbacks
* Communication to public

* IT and technical support

* User engagement & support
* Project support

* Administration & Financial

U * Processes/Services ]

—/

Version: 20140226
POC: ge.peng@noaa.gov

Data Stewardship

All activities that preserve and improve the information content, accessibility, and usability of data and metadata (NRC, 2007) and that ensure or improve the quality and usability of environmental data

3/3/2015 Copernicus Climate Data Store Workshop
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What Are CDRs"?

“A Climate Data Record (CDR) is a time series of measurements of
sufficient length, consistency, and continuity to determine climate
variability and change” (US National Academy of Sciences, 2004)

A relaxed definition: “...sufficient...to have societal value”?

* Fundamental CDR (FCDR): Calibrated observations for a family of
sensors together with the ancillary data used to calibrate them (e.g.,
Brightness Temperatures)

* Thematic CDR (TCDR): Geophysical variables derived from FCDRs;
may be generated by blending satellite observations, in-situ data,

and model output (e.g., Sea Surface Temperature)

Applications GEWLE Decision-
(Climate Making
and other (Climate

SBAs) and other

Earth

Environment Observations Records Decisions

SBAs)

3/3/2015 Copernicus Climate Data Store Workshop
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24 CDRs in Ops as of 2014

Sampling of Operational CDRs

Atmosphere

CN

DR Pro

http://www.ncdc.noaa.gov/cdr

Ocean

W

ucts

. AVHRR TOA MW Mean Layer ° SST (OISST & ° Surface Reflectance (AVHRR)
Reflectance Temperature Pathfinder)

. HIRS Brightness Precipitation . Sea Ice . Northern Hemisphere Snow Cover
Temperature (BT) (PERSIANN) Concentration Extent

e  SSMI(S) BT

Cloud (PATMOS-x)

NDVI (AVHRR)

. VIIRS RCDR

OLR (HIRS & GridSat)

LAI/FAPAR (AVHRR)

° MSU/AMSU BT

Aerosol Optical
Thickness (AVHRR)

e  GOES BT (GridSat)

Atmosphere

Ocean

Research-to-Operation CDRs (works-in-progress)

° Solar Irradiance ° Earth Radiation Budget (ISCCP- ° Surface * Geo-Surface Reflectance
ERB) Fluxes
. Precipitation (GPCP & CMORPH, | e Sea Level * Snow Concentration
NEXRAD NMQ/Q2 Mosaic) Height

Cloud (ISCCP & CERES)

3/3/2015

Ozone

Copernicus Climate Data Store Workshop
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Code Metadata & . . . . Science &
Level Sensor Use Stability QA Documentation Validation Public Release Applications
I Limited data
- signifi@nt - I -
1 Research Mission B Incomplete Draft ATBD Minimal availability to Little or none
changeslikely Lo
developfamilarity
Some changes Researchgrade Uncertainty estimated Dua;:n?z:?clfut;;m I:ff Limited or
2 Research Mission :terd'g - = ATBD Version 1+ forselect R ——— uired%r S
expe [extensive) locations/times q ongoing
use.
ini Researchgrade . Uncertainty estimated Data availsbleburof | | o S onaly used
Minimal ] N Public ATED; Peer- over widely distribute in appliations
- [extensive); Mests _ B - - unknown accuracy;
3 Research Missions changes e —— reviewed algorithm and times/location by caves=required for and assesanents
expected S — product descriptions multiple investigators; usz demonstrating
Differences understood. ’ positivevalue.
Stable, Allows Source code
provenance Public ATBD; Draft Uncertainty estimated : ] Provisionally used
Minimal tracking and Operational Algorithm overwidely distribute reie g in applictions
4 - . L I ; - Data available but of
10 Operational Mission changes reprodudbility; Description (OAD); Peer times/location by T and assesanents
( ) expected Meets reviewedalzorithm and multiple investigators; S—— uirEdfu::r demonstrating
international product descriptions Differences understood. usz positivevalue.
standards )
Stable, Allows Public ATED
All relevant research ’ - ‘. - . Source code porable Used invarious
4 _ , provenance Cperational Algorithm Consistent uncertainties drel MUkt blished
_an_ Dpem_t'_':'na tracking and Description (0AD) and estimated over most an _rE_Ea ! "' d p'f' '
missions; unified and Stableand PR I . | missionrecord is applications and
5 : reprodudbility; Validation Plan; Peer- environmental _ -
coherent record reprodudble B - - - - publidy available assesInents by
4 retrated Meeting reviewed algorithm, conditions by multiple ith ated different
Emanstr BCross international product andwvalidation investioators WIth assoiat | cirere
different sensors . uncertainty estimate Investigators
standards articles
ML;E[:EE:EL ria:_;aazch Stable, Allows. Obse 1on strat
! - i Source code portable Used invarious
missions; unified and Stableand provenance Product, algorithm, designedto reveal p : i
_ B o : systematic errors and released; Multi- published
coherent record over reprodudble; tracking and validation, procesing - . B o
i complete series; record homogeneocus reprodudbility; and metadata described e e =nt il el 2t Sl e T
1AL, i= considered and published Meeting in peer-reviewed cr_u:rss—che_-cks., o publicy available = ) by
) ) } : - _ inspection, and from Long-Term different
scientifically irrefuable error budget international literature , : ) -
- = continuous archive investigators
following extensive standards - -
_ interrogation
SCrutiny
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