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Al.1 Introduction to the observational data sets annex

The purpose of this annex is to document observational data sets used by Working Group | in the Sixth
Assessment Report. This includes details of the types and versions of data sets, the time period they cover,
the chapters in which they appear, and citations and (where available) web links to the data.

This list includes those observational data sets which contribute to values reported in the text or in figures,
unless they are citing a specific result from a paper (as opposed to an ongoing data set for which that paper is
a reference).

Reanalyses are within the scope of this annex, but historical climate model simulations are not. Proxy data
sets are also outside the scope of this annex [cross-reference to separate annex to be added].

Data sets which are updated regularly on an operational basis are shown as ending in 2019, even if no 2019
data have yet been published at the time of writing.

[Notes for First Order Draft: the annex is known to be incomplete and only contains input from a limited
range of chapters, with some citations and/or links to data set locations missing. There is also no particular
sequence to the entries in the table; in later drafts there will be a more systematic grouping, although it has
not yet been determined whether this will be by author, data set name, data set type or order of appearance
in AR6].
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Hadley 3.1.1.0 Insitu Monthly, 5° 2 1850- Kennedy et al., 2011b, 2011a
Centre x 5° 2019 https://www.metoffice.gov.uk/hadobs/hadsst3/
HadSST sea
surface
temperature
NOAA 5 In situ Monthly, 2° 2 1880- Huang et al., 2017
ERSST sea X 2° 2019 https://www.ncdc.noaa.gov/data-access/marineocean-
surface data/extended-reconstructed-sea-surface-temperature-
temperature ersst-vb
NOAA 3b In situ Monthly, 2° 3 1854- Smith et al., 2008
ERSST sea X 2° 2019 https://www.ncdc.noaa.gov/data-access/marineocean-
surface data/extended-reconstructed-sea-surface-temperature-
temperature ersst-v3b
Hadley 2 In situ Monthly, 5° = 2 1880- Kent et al., 2013
Centre x 5° 2010 https://www.metoffice.gov.uk/hadobs/hadnmat2/
HadNMAT?2
night marine
air
temperature
ECMWF Reanalysis 6-hourly, 2,3,8  1979- Dee et al., 2011
ERA- T255 Atlas 2019 https://www.ecmwf.int/en/forecasts/datasets/
Interim spectral reanalysis-datasets/era-interim
reanalysis (approx. 80
km), 60
vertical
levels
ECMWF Reanalysis 6-hourly, 8 1979- Balsamo et al., 2015
ERA- T255 2010
Interim spectral
reanalysis - (approx. 80
Land km), 60
vertical
levels
ECMWEF 40 Reanalysis 3-hourly, Atlas 1958- Uppala et al., 2005
year T159 2001
reanalysis (approx.
(ERA-40) 125 km)
Remote 4.0 Remote Monthly, 2 1979- Mears and Wentz, 2017
Sensing sensing 2.5°x25°, 2019 http://www.remss.com/measurements/upper-air-
Systems RSS 5 vertical temperature/
satellite layers
temperature
Global 1.0 Remote Monthly, 5° 2 1979- Thomason et al., 2018
Space-based sensing zonal 2016 https://eosweb.larc.nasa.gov
Strato- means
spheric
Aerosol
Climatology
(GloSSAC)
Historical In situ Monthly, 2 1850- Meinshausen et al., 2017
greenhouse 15° zonal 2014 http://www.climatecollege.unimelb.edu.au/cmip6
gas concen- means
trations for
climate
modelling
Advanced In situ Up to 36 2,5 1978- Prinn et al., 2018
Global times per 2019 http://agage.mit.edu/data
Atmospheric day, point-
Gases based
Experiment
(AGAGE)
NOAA In situ Point- 2,3,5 Varies Masarie and Tans, 2004; Montzka et al., 2009; Hall et
atmospheric based, time depend  al., 2011
gas measure- resolution ing on
ments depends on gas
gas
University of In situ Point- 2 1984- Simpson et al., 2012
California at based, 2019 http://cdiac.ornl.gov/tracegases.html
Irvine (UCI) several
atmospheric sampling
gas measure- periods per
ments year
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CSIRO In situ Monthly, 2 1976- Langenfelds et al., 2002; Kirschke et al., 2013
atmospheric point-based 2019
gas measure-
ments
WMO In situ Annual, 2 1984- Tsutsumi et al., 2009
Global point-based 2019 https://gaw.kishou.go.jp/publications/global_mean_m
Atmosphere and global ole_fractions
Watch means.
greenhouse
gas measure-
ments
Scripps In situ Weekly, 2,5 1958- Keeling et al., 2001a
atmospheric point-based 2019 http://scrippsco2.ucsd.edu/data/atmospheric_co2/
CO; data
Strato- 2.5 Remote Monthly, 2 1984- Davis et al., 2016
spheric sensing 2.5° zonal 2019 https://data.nodc.noaa.gov/cgi-
Water and mean, 12 bin/iso?id=gov.noaa.ncdc:C00958
Ozone vertical
Satellite levels
Homogen-
ized
(SWOOSH)
Boulder In situ Point- 2 1980- Hurst et al., 2011
stratospheric based, 2010
water profiles
vapour approx..
monthly
Ozone multi- 2 Reanalysis 6-hourly, 1 2 1970- van der A et al., 2015
sensor x1° 2019
reanalysis
(MSR)
World In situ Monthly, 2 1964- Fioletov et al., 2002
Ozone and global and 2019
UV Data zonal
Center means
(WOUDC)
ozone data
set
GOME Remote Monthly,1 2 1996- Coldewey-Egbers et al., 2015
global total sensing x 1° 2019
ozone (GTO)
data set
GOME GSG Remote Monthly, 5° = 2 1995- Weber et al., 2011
ozone data sensing zonal 2019 http://www.iup.uni-bremen.de/gome/wfdoas/merged/
set means
NASA 8.6 Remote Monthly, 5° 2 1970- Frith et al., 2017
Merged sensing zonal 2019 https://acd-
Ozone Data means ext.gsfc.nasa.gov/Data_services/merged/index.html
(MOD)
NOAA 8.6 Remote Daily, 5° 2 1978- Wild and Long, 2018 (in preparation)
Merge ozone sensing zonal 2019 ftp://ftp.cpc.ncep.noaa.gov/SBUV_CDR/
data means
Tropo- In situ Hourly, 2,6 1970- Schultz et al., 2017; Tarasick et al., 2019
spheric point-based 2019 http://www.igacproject.org/activitiess TOAR
Ozone
Assessment
Report
(TOAR)
surface
ozone
database
International | 3.0 In situ Point- 2 1662- Freeman et al., 2017
Compre- based, 2019 https://icoads.noaa.gov/
hensive frequency
Ocean - varies;
Atmosphere monthly, 1
Data Set x1°
(ICOADS)
COBE Sea 2 In situ Daily, 1 x 2 1845- Hirahara et al., 2014
Surface 1° 2019
Temperature
Global 4 In situ Monthly, 2 1880- Menne et al., 2018
Historical point-based 2019 https://www.ncdc.noaa.gov/ghcnm/
Climatology
Network
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(GHCN) -
Monthly
Global 2 In situ Monthly, 2 1880- Peterson and Vose, 1997
Historical point-based 2019 https://www.ncdc.noaa.gov/ghcnm/
Climatology
Network
(GHCN) -
Monthly
China Land In situ Monthly, 2 1900- Xu et al., 2018
Surface Air point-based 2019
Temperature
(CLSAT)
NOAA 4.0.1 In situ Monthly,5 2,3 1880- Vose et al., 2012
Global Temp x 5° 2019 https://www.ncdc.noaa.gov/data-access/marineocean-
data/noaa-global-surface-temperature-
noaaglobaltemp
HadCRUT 4 In situ Monthly,5 = 2,3 1850- Morice et al., 2012
x 5° 2019 https://www.metoffice.gov.uk/hadobs/hadcrut4/
HadCRUT 3 In situ Monthly,5 3 1998- Brohan et al., 2006
x 5° 2012 https://www.metoffice.gov.uk/hadobs/hadcrut3/
GISTEMP 3 In situ Monthly, 2,3 1880- GISTEMP Team, 2019; Hansen et al., 2010
2°x2° 2019 https://data.qgiss.nasa.gov/gistemp/
Cowtan and 2.0 In situ Monthly,5 2 1850- Cowtan and Way, 2014
Way x 5° 2019 http://www-users.york.ac.uk/~kdc3/papers/
coverage2013/series.html
Berkeley In situ Monthly, 1 2,3 1750- Rohde et al., 2013
Earth x 1° (or 2019 http://www.berkeleyearth.org
surface air equivalent
temperature equal-area
grid)
CRUTS 4.02 In situ Monthly, 2,3,8 1901- Harris et al., 2014
0.5x0.5° 2017 https://crudata.uea.ac.uk/cru/data/hrg/cru_ts 4.02/
HadEX 2 In situ Monthly, 2 1901- Donat et al., 2013a
3.75x2.5° 2010 http://www.climdex.org
GHCNDEX In situ Monthly, 2,3 1951- Donat et al., 2013b
25x25° 2019 http://www.climdex.org
Japan Reanalysis 3-hourly, 2,3,8,  1958- Harada et al., 2016
Meteorologi- TL319 (~55 Atlas 2019 https://jra.kishou.go.jp/JRA-55/index_en.html
cal Agency km), 60
JRA-55 vertical
reanalysis levels
MERRA-2 2 Reanalysis 6-hourly, 2,3,8,  1980- Gelaro et al., 2017
reanalysis 0.5x0.66°, Atlas 2019 https://gmao.gsfc.nasa.gov/reanalysissMERRA-2/
72 vertical
levels
MERRA-2 2 Reanalysis 6-hourly, 8 1980- Reichle, 2012
reanalysis - 0.5x0.66°, 2019 http://gmao.gsfc.nasa.gov/pubs/office_notes.
Land 72 vertical
levels
MERRA 1 Reanalysis 3-hourly, 8, 1979- Rienecker et al., 2011
reanalysis 0.5°x 0.66° Atlas 2016
RAOB- 151 In situ Monthly, 2 1958- Haimberger et al., 2012
CORE 10x5°,12 2019 https://www.univie.ac.at/theoret-
radiosonde vertical met/research/raobcore/
data set levels
RICH 151 In situ Monthly, 2 1958- Haimberger et al., 2012
radiosonde 10 x 5°, 12 2019 https://www.univie.ac.at/theoret-
data set vertical met/research/raobcore/
levels
UNSW 2 In situ Monthly, 2 1959- Sherwood and Nishant, 2015
radiosonde point- 2013
data set based, 12
vertical
levels
University of 6.0 Remote Monthly,3 2 1979- Spencer et al., 2017
Alabama at sensing vertical 2019 https://www.nsstc.uah.edu/climate/
Huntsville layers
(UAH)
satellite
temperature
NOAA 3.0 Remote Monthly, 2 1979- Zou and Wang, 2011
STAR sensing 25x25°, 2019 https://www.star.nesdis.noaa.gov/smcd/emb/mscat/
satellite 3 vertical
temperature layers
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Wegener
Centre radio
occultation
data set
HadISDH

ERA-5

Global
Precipitation
Climatology
Centre
(GPCC)
PERSIANN-
CDR

Global
Precipitation
Climatology
Project
(GPCP)
Global
Precipitation
Climatology
Project
(GPCP)
FLO1K flow
metrics data
set

Global
Streamflow
Indices and
Metadata
Archive
(GSIM)
HadISD

Cross-
calibrated
multi-
platform
wind data set
OAFIlux

National Sea
and Ice Data
Center
(NSIDC) sea
ice index
Walsh et al
sea ice data

NOAA/
Rutgers
University
Snow cover
extent data
set

NOAA
reconstruct-
ed snow
cover data
set

AMOC data
set

Southern
Oscillation
Index (SOI)
Climate
Prediction
Center

4.0.0.
2017f

2.3

2.2

2.0.2.
2017f

VO01r01

Remote
sensing

In situ

Reanalysis

In situ

Remote
sensing

Remote
sensing and
in situ

Remote
sensing and
in situ

In situ

In situ

In situ

Remote
sensing and
in situ

Remote
sensing
Remote
sensing

Remote
sensing and
in situ
Remote
sensing

Remote
sensing and
in situ

In situ and
reanalysis

In situ

In situ
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vertical
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vertical
levels
Monthly,
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0.25°

Daily, 0.25
x 0.25°

Monthly,
25x25°

Monthly,
25x25°

Annual, 1
km

Daily,
point-based

Sub-daily,
point-based
6-hourly,
25 km

Daily, 0.25
x 0.25°
Daily, 25
km
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Weekly,
100-200
km

Monthly,
hemi-
spheric
time series

Monthly,
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time series
Monthly,
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time series
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time series
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2019
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1981-
2019
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1979-
2019

1979-
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1960-
2015

1806-
2016
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2019

1987-
2019
1978-
2019

1850-
2019
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1915-
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2017

1876-
2019

1950-
2019
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Angerer et al., 2017

Willett et al., 2014
https://www.metoffice.gov.uk/hadobs/hadisdh/
Copernicus Climate Change Service, 2017
https://www.ecmwf.int/en/forecasts/datasets/
reanalysis-datasets/era5

Schneider et al., 2017
ftp://ftp.dwd.de/pub/data/gpcc/html/fulldata-
monthly_v2018_doi_download.html

Ashouri et al., 2015
https://www.ncdc.noaa.gov/cdr/atmospheric/
precipitation-persiann-cdr

Adler et al., 2018
https://www.esrl.noaa.gov/psd/data/gridded/
data.gpcp.html

Adler et al., 2003; Huffman and Bolvin, 2013
https://www.esrl.noaa.gov/psd/data/gridded/
data.gpcp.html

Barbarossa et al., 2018

Do etal., 2018

Dunn et al., 2012
https://www.metoffice.gov.uk/hadobs/hadisd/
Atlas et al., 2011

Yu et al., 2008

http://oaflux.whoi.edu/

Fetterer et al., 2017
https://nsidc.org/data/G02135/versions/3

Walsh et al., 2017

Estilow et al., 2015
https://climate.rutgers.edu/snowcover/

Brown, 2002; Brown and Robinson, 2011
https://nsidc.org/data/g02131

Smeed et al., 2018

Troup, 1965
http://www.bom.gov.au/climate/current/
soihtm1.shtml
https://www.cpc.ncep.noaa.gov/data/indices/
Derived from ERSSTv5
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(CPC) Nifio
indices
Hadley
Centre Sea
Ice and Sea
Surface
Temperature
data set
(HadISST)
HadISST sea
ice concent-
ration
Kaplan
Extended
SST data set
NOAA
Optimum
Interpolation
SST (OISST)
CPC
teleconnec-
tion indices
(AAO, AO,
NAO, PNA)

Thompson
and Wallace
AO index
Marshall
SAM index

Hadley
Centre Sea
Level
Pressure
(HadSLP)
ERA 20*"
Century
(ERA-20C)
reanalysis
ERA 20*"
Century
(ERA-20C)
reanalysis
ensemble
NOAA-
CIRES 20*"
Century
Reanalysis
(20CR)
NOAA-
CIRES 20™"
Century
Reanalysis
(20CR)

The
Japanese 55-
year
Reanalysis
Using
Convention-
al Data Only
(JRA-55C)
AIRS
specific
humidity
CERES
EBAF
CMAP
precipitation

ESA CCI
Aerosol
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In situ

In situ

In situ
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Reanalysis

Reanalysis

Reanalysis

Reanalysis

Reanalysis

Remote
sensing

Remote
sensing
Remote
sensing

Remote
sensing

Monthly, 1
x1°

Monthly, 1
x1°

Monthly, 5
x 5°

Daily, 0.25
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Daily,
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means

Monthly,
regional
means
Monthly,
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means
Monthly, 5
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3-hourly,
~125 km,
128 vertical
levels
3-hourly,
~125 km,
128 vertical
levels

3-hourly, 2
X 2° 24
vertical
levels

3-hourly,
0.5° x 0.5°

3-hourly,
0.562° x
0.562°

Monthly,1°
x1°

Monthly,1°
x1°
Monthly,
2.5°%x2.5°

Monthly,1°
x1°

2,3

2,3

2,3,8,
Atlas

2,3,8,
Atlas
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1871-
2019

1850-
2019

1856-
2019

1981-
2019

1950-
2019
(1979-
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AAO)
1900-
2019

1957-
2019

1850-
2019

1900-
2010
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2009
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2014

1851-
2019

1972-
2012
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2010

2000-
2018
1980-
2005
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2011
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Rayner et al., 2003
https://www.metoffice.gov.uk/hadobs/hadisst/

Titchner and Rayner, 2014
https://www.metoffice.gov.uk/hadobs/hadisst2/

Kaplan et al., 1998
https://www.esrl.noaa.gov/psd/data/gridded/data.kapl
an_sst.html

Banzon et al., 2016

https://www.ncdc.noaa.gov/oisst

https://www.cpc.ncep.noaa.gov/products/precip/
CWIink/daily_ao_index/teleconnections.shtml

Thompson and Wallace, 2000

Marshall, 2003
http://www.nerc-bas.ac.uk/icd/gjma/sam.html

Allan and Ansell, 2006
https://www.metoffice.gov.uk/hadobs/hadslp2/

Poli et al., 2016
https://www.ecmwf.int/en/forecasts/datasets/
reanalysis-datasets/era-20c

Hersbach et al., 2015

Compo et al., 2011
https://www.esrl.noaa.gov/psd/data/20thC_Rean/

Sliviniski et al., submitted

Kobayashi et al., 2015

Susskind et al., 2006; Tian et al., 2013
https://esgf-node.lInl.gov/search/obs4mips/

Loeb et al., 2009, 2012
https://esgf-node.lInl.gov/search/obs4mips/

Xie and Arkin, 1997
https://www.esrl.noaa.gov/psd/data/gridded/
data.cmap.html

Popp et al., 2016
ftp://anon-ftp.ceda.ac.uk/neodc/esacci/aerosol/data/
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ESA CCI AVHR  Remote Monthly, 3 1982- Stengel et al., 2017
Cloud Total R-fv3.0  sensing 0.5°x0.5° 2016 https://public.satproj.klima.dwd.de/data/
cloud cover ESA Cloud_CCI/CLD_PRODUCTS/3.0/
ESA CCI L3 Remote Monthly,1° 3 1997- ESA Ozone CClI project team, 2016
Ozone sensing x1° 2010 ftp://anon-ftp.ceda.ac.uk/neodc/esacci/ozone/data/
ESA CCI L3S- Remote Monthly, 3 1979- Dorigo et al., 2017; Gruber et al., 2017; Liu et al.,
Soil SSMV-  sensing 0.25°x0.25° 2016 2012
Moisture COMB ftp://anon-ftp.ceda.ac.uk/neodc/esacci/
INED- soil_moisture/data/
V4.2
ESA CClsea L4- Remote Monthly, 3 1992- Merchant et al., 2014a, 2014b
surface GHRS  sensing 0.05°x0.05° 2010 ftp://anon-ftp.ceda.ac.uk/neodc/esacci/sst/data/
temperature | ST-
SSTde
pth-
OSTIA
-GLOB
ESACCI- Remote Monthly,25 3 1992- Sandven, 2015
SSMI sensing km x 25 km 2008 ftp://anon-ftp.ceda.ac.uk/neodc/esacci/sea_ice/data/
sea_ice_concentration/
FLUXNET In situ Point-based 3 1991- https://fluxnet.fluxdata.org/
2019
Global In situ Global, 3,5 1959- Le Quéré et al., 2018
Carbon spatial 2019
Project average
GHCN In situ Monthly, 3 1900- Jones and Moberg, 2003
precipitation 5°x5° 2014 https://www.esrl.noaa.gov/psd/data/gridded/
data.ghcngridded.html
GLDAS Reanalysis Monthly, 3,8 1951- Rodell et al., 2004
1°x1° 2010 https://hydrol.gesdisc.eosdis.nasa.gov/data/GLDAS/
GLDAS_NOAH10_M.2.0/
HWSD soil In situ Monthly, 3 2014 Wieder et al., 2014
carbon 1°x1°
content
JIMA- Reanalysis Monthly, 3] 1985- Gurney et al., 2003
TRANS- 1°x1° 2008
COM
LAI3g Remote Monthly, 3 1982- Zhu et al., 2013
sensing 0.5°x0.5° 2011
LandFlux- In situ Monthly 8 2000- Mueller et al., 2013
EVAL 2004 http://www.iac.ethz.ch/groups/seneviratne/research/
LandFlux-EVAL
MODIS MYDO = Remote Monthly, 3 2003- Platnick et al., 2003
Aerosol 8_M3 sensing 1°x1° 2011 https://ladsweb.modaps.eosdis.nasa.gov/search/order
optical depth
550nm
MTE Gross Reanalysis Monthly, 3 1982- Jung et al., 2011
Primary 0.5°x0.5° 2011
Productivity
NCEP- Reanalysis Daily and 3,9, 1980- Kalnay et al., 1996
NCAR monthly, Atlas 2019 http://www.esrl.noaa.gov/psd/data/gridded/
Reanalysis 2.5°%x2.5° data.ncep.reanalysis.html
NIWA-BS V3.3 Remote Monthly, 3 1979- Bodeker et al., 2005
Total sensing 1.25°x1° 2016 http://www.bodekerscientific.com/data/total-column-
Column 0zone
Ozone
NOAA In situ Monthly, 3 1980- Zeng et al., 2014
ESRL MLO point-based 2014 https://www.esrl.noaa.gov/gmd/ccgg/trends/data.html
Carbon
dioxide
PATMOS-x Remote Monthly, 3 1982- Heidinger et al., 2014
total cloud sensing 1°x1° 2016 https://www.ncdc.noaa.gov/cdr/atmospheric/avhrr-
cover cloud-properties-patmos-x
WOA In situ Monthly, 3 2009 Levitus et al., 2012
1°x1° https://data.nodc.noaa.gov/woa/WOAL13/DATAV2/
MODIS/ MODO  Remote Global, 6 2000- Levy and Hsu, 2015
Terra 8 D3 sensing 10x10 km. 2019 http://dx.doi.org/10.5067/MODIS/MODO04_L 2.006
Aerosol 5- Column
Min L2 AOD
Swath 10km
MISR V4, Remote Yearly, 6 2000- Diner, 2009
Component Level 3 = sensing 0.5°x0.5° 2019
Global grid https://eosweb.larc.nasa.gov/project/mist/
Aerosol mil3yaen_table
Product
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NOAA 3%C-
CH,

PDX CHg,,
8%C- CH,
GOSAT
XCH,
Multivariate
ENSO Index
(MEI)

SI0 O,

SI0 §%C-
CO,

NIWA §C-
CO,
Tohoku
Univ. N;O,
SN, 3°Na.
uc
Berkeley,
N,O, 8N,
5°Nov
EDGARvV4.3.
2

MIROC4-
ACTM
emission flux
data

NCEP
Climate
Forecast
System
Reanalysis
(CFSR)
Global Earth
Observation
for
Integrated
Water
Resource
Assessment
(Earth20bse
rve) Water
Resources
Reanalysis
v2 (WRR2)
Remote
Sensing
Systems
(RSS)
Tropical
Rainfall
Measuring
Mission
Precipitation
Radar
(TRMM PR)
TRMM
GPOF

TRMM
3A25
TRMM
Microwave
Imager
(TRMM
TMI)
TRMM
Microwave
Imager

2019

2017

2019

2019

2019

2019

2018

2018

2019

2018

2

PR

GPOF

3A25

T™I

3B42

In situ
In situ
Remote

sensing
In situ

In situ
In situ
In situ

In situ

In situ

In situ

Reanalysis

Reanalysis

Reanalysis

Remote
sensing

Remote
sensing

Remote
sensing

Remote
sensing
Remote
sensing

Remote
sensing

Do Not Cite, Quote or Distribute

Annex |

Weekly- 5 1998-
monthly 2017
Daily- 5 1977-
monthly 2010
Hourly- 5 2009-
monthly 2017
Monthly 5 1977-

2017
Weekly- 5 1991-
monthly 2018
Weekly- 5 1978-
monthly 2018
Monthly 5 1957-

2015
Irregular 5 1950-

2000
Event b5 1900-

1995
Monthly, 5 1970-
0.1°x0.1° 2012
Monthly,1 5 1996-
x1° 2016
Hourly, 8, 1979-
T382 Atlas 2019
(approx. 38
km)
Monthly, 8 1979-
0.5° x 0.5° 2012
2 per day, 8 1987-
0.25° x 2019
0.25°
Monthly, 8 1997-
0.5°x 0.5° 2015
Daily, 8 1997-
0.25° x 2015
0.25°
Monthly, 8 1979-
0.5° x 0.5° 2015
3-days, 8 1997-
0.25° x 2015
0.25°
3-hourly, 8 1997-
0.25° x 2018
0.25°
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White et al., 2019;
www.esrl.noaa.gov/gmd/dv/ftpdata.html
Rice et al., 2016

Yoshida et al., 2011
www.gosat.nies.go.jp/en/recent-global-ch4.html
Wolter and Timlin, 1998
https://www.esrl.noaa.gov/psd/enso/mei/

Keeling and Garcia, 2002
http://scrippso2.ucsd.edu
Keeling et al., 2001b
http://scrippso2.ucsd.edu
Turnbull et al., 2017

Ishijima et al., 2007

Park et al., 2012

Janssens-Maenhout et al., 2019
http://edgar.jrc.ec.europa.eu/overview.php?v=432_G
HG&SECURE=123

Patra et al., 2016, 2018; Saeki and Patra, 2017
https://ebcrpa.jamstec.go.jp/~prabir/data/co212r84/
s042_FaChOt_srcdfl/
https://ebcrpa.jamstec.go.jp/~prabir/data/ch412r53/
gcp2019/
https://ebcrpa.jamstec.go.jp/~prabir/data/n2012r84/
s037_edgman1/

Saha et al., 2010

Schellekens et al., 2017

Wentz, 2013

Haddad et al., 1997

Stocker et al., 2018

Caylor et al., 1997

Wentz et al., 2001

TRMM, 2011
https://disc.gsfc.nasa.gov/datasetss TRMM_3B42_7/
summary

Total pages: 26



First Order Draft

(TRMM

3B42)

Tropical 7.0
Rainfall
Measuring
Mission
(TRMM)
Precipitation
Hamburg

Ocean
Atmosphere
Parameters

and Fluxes

from

Satellite data
record
(HOAPS4)
IFREMER4 4

Japanese 3
Ocean Flux

Data Sets

with Use of
Remote

Sensing
Observations
(J-OFURO3)
Princeton
MEaSURES

GRID-Sat

Multi-Source
Weighted-
Ensemble
Precipitation
dataset
(MSWEP)
E-OBS

STAMMEX

CPC Merged
Analysis of
Precipitation
(CMAP)
CPC Unified
Gauge-Based
Analysis of
Global Daily
Precipitation
CloudSat
Cloud
Profiling
Radar
(CPR)
Aqua’s
Advanced
Microwave
Scanning
Radiometer
for Earth
Observing
System
(AMSR-E)
Soil
Moisture
Active
Passive
(SMAP)
Advanced
SCATtero-

Do Not Cite, Quote or Distribute

Remote
sensing

Remote
sensing

Remote
sensing

Remote
sensing

Reanalysis,
remote
sensing and
in situ
Remote
sensing
Reanalysis,
remote
sensing and
in situ

In situ

In situ

Reanalysis,
remote
sensing and
in situ

In situ and
remote
sensing

Remote
sensing

Remote
sensing

Remote
sensing

Remote
sensing

Sub-daily,
Daily,
Monthly
0.25°x0.25

6-hourly,
0.5°x0.5°

Daily,
0.25° x
0.25°
Daily,
0.25° x
0.25°

Monthly,
0.5°x 0.5°

15-minute,
4 km
3-hourly,
0.25° x
0.25°

Daily, 0.1°
and 0.25°
Daily, 0.1°,
0.25° and
0.5°
Monthly
and pentad,
2.5°x25°

Daily, 0.5°
x 0.5°

1.5km
horizontal,
0.5 km
vertical

5.4 to 56
km

Daily, 3 km

Daily, 25
km

10

Annex |

1998-
2019

1987-
2014

1992-
2017

1988-
2013

1950-
2019

1994-
2016
1979-
2015

1950-
2019
1931-
2000

1979-
2019

1979-
2019

2006-
2019

2002-
2011

2015-
2019

2006-
2016

Al-11

Huffman et al., 2014
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Cornes et al., 2018
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Randolph 6 Remote Decametric 9 1955- Scherler et al., 2018
Glacier sensing shape files 2014 http://www.glims.org/RGI/rgi60_dl.html
Inventory of glacier
outlines,
global. 0.5°
global grid
of
glacierized
area
NCEP In situ Annual, 1° 9 2006- Levitus et al., 2012
Ocean Heat x1° 2017 http://www.nodc.noaa.gov/OC5/
Content 3M_HEAT_CONTENT/
Climate In situ Hourly 2.0° 10 1948- Higgins et al., 2000; Xie et al., 2007; Chen et al.,
Prediction X 2.5°, 2006 2008
Centre daily 0.25°
(CPC) x 0.25°
Precipitation
Asian In situ Daily, 10 1900- Kamiguchi et al., 2010; Yatagai et al., 2012
Precipitation 0.05° x 2019
- Highly- 0.05°
Resolved
Observ-
ational Data
Integration
Towards
Evaluation
(APHRO-
DITE’s)
Precipitation
Norwegian 2.0 In situ Daily 10 1957- Lussana et al., 2018
seNorge2 0.008°x 2019
precipitation 0.008°
Climate 2.0 Remote Daily, 10 1981- Funk et al., 2015
Hazards sensing Monthly 2018
Group 0.25°x
InfraRed 0.25°
Precipitation
with Station
data
(CHIRPS)
High- Reanalysis Daily 10 1979- Chaney et al., 2014
Resolution 0.1°x0.1° 2005
Gridded
Daily
Meteorologi-
cal Dataset
over Sub-
Saharan
Africa
African 2.0 Remote Daily 10 1983- Novella and Thiaw, 2013
Rainfall sensing 0.1°x0.1° 2010
Climatology
Alpine 1.0 In situ Daily 10 1971- Isotta et al., 2014
precipitation 0.04°% 2008
grid dataset 0.04°
(EURO4M-
APGD)
European In situ Daily, 10 1775- Klein Tank et al., 2002
Climate point-based 2019
Assessment
& Dataset
(ECA&D)
MSG-based Remote Daily, 10 2005- Roebeling and Holleman, 2009
gridded sensing 0.27° x 2019
datasets of 0.27°
clouds,
precipitation
and
radiation
Combined Remote 10-day 10 1983- Maidment et al., 2014
satellite and sensingand  0.0375°x 2012
station data in situ 0.0375°
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3D-VAR Reanalysis 6-hourly, 10 1989- Dahlgren et al., 2016

regional 0.2°x0.2° 2010

reanalysis

Spain02 5.0 In situ Daily 10 1948- Herrera et al., 2016
0.1°x0.1° 2002

Daily 1.0 In situ Daily 10 1961- Dumitrescu et al., 2016

Dataset 0.1°x0.1° 2013

Romania

ROCADA

Central 1.0 In situ Daily 10 1951- Frick et.al., 2014

European 0.5°x0.5° 2006

high- 0.25°x0.25

resolution

gridded

daily data

sets

(HYRAS)

Gridded In situ Hourly 10 2001- Paulat et al., 2008

dataset of 0.06°% 2004

hourly 0.06°

precipitation

in Germany

Australian 1.0 In situ Daily 10 1900- Jones et al., 2017

Gridded 0.05° x 2019

Climate 0.05°

Data

(AGCD)

A gridded 51 In situ Daily 10 1961- Wu and Gao, 2013

daily dataset 0.25° x 2005

over China 0.25°

CNO05.1

Cyprus In situ Daily 10 1980- Camera et al., 2014

precipitation 0.01° x 2010
0.01°

Finland In situ Daily 10 1961- Aalto et al., 2016

Climate 0.1°x0.1° 2010 https://www.csc.fi/-/paituli

Chile In situ Daily 10 2009- Yang et al., 2017

precipitation 0.04° x 2014 http://www.climatedatalibrary.cl/SOURCES/
0.04°

Mexican In situ Monthly 30 = 10 1910- Cuervo-Robayo et al., 2014

climate arc sec 2009

Ethiopian In situ Sub- 10 1983- Dinku et al., 2014

precipitation monthly 2013
0.1°x0.1°

Brazil In situ Daily 10 1980- Xavier et al., 2016
0.25° x 2013 http://careyking.com/data-downloads/
0.25°

Czech In situ 10 min 10 2002- Bliznak et al., 2018

Republic 0.01° x 2011

precipitation 0.01°

SAFRAN Reanalysis Hourly 10 1958- Vidal et al., 2010

temperature 8km? 2008

and

precipitation

for France

Belgium In situ Daily 4km? 10 1981- Journée et al., 2015

precipitation 2010

High 1.0 In situ Daily 10 1951- Rajeevan et al., 2006

Resolution 1°x1° 2003

Gridded

Data for

India

Indian Reanalysis Sub-daily 10 1979- Mahmood et al., 2018

Monsoon 0.11°x 2016

Data 0.11°

Assimilation

and Analysis

(IMDAA)

HadUK- 1.0 In situ Daily 10 1862- https://www.metoffice.gov.uk/climate/uk/data/haduk-

Grid 0.009° x 2019 grid/haduk-grid
0.009°

Israel Reanalysis Seasonal 10 1991- Rostkier-Edelstein et al., 2014

precipitation 0.02°x 2009
0.02°
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fluxes

MPI-
SOMFFN
air-sea CO2
fluxes
JMA-MLR
air-sea CO2
fluxes

2018

2016

2018
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0.01° x
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3-hourly,
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vertical
levels
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3-hourly,
32 km

Bi-weekly;
0.083 deg
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Daily, 4° x
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x1°
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Oyler et al., 2015

Aryee et al., 2018

Panziera et al., 2018

Shen et al., 2018

Wood et al., 2013

http://urban.fmi.fi
http://nycmetnet.ccny.cuny.edu

Hung and Wo, 2012
Takahashi et al., 2011
Vandemeulebroucke et al., 2019

Chapman et al., 2015

www.geo.fu-
berlin.de/en/met/service/stadtmessnetz/index.html

www.londonair.org.uk

Chang et al., 2010

Hicks et al., 2012

Bromwich et al., 2010

Wabhl et al., 2017

http://reanalysis.meteo.uni-bonn.de/

Mesinger et al., 2006
https://www.esrl.noaa.gov/psd/data/gridded/data.narr.
html

Tucker et al., 2005
https://nex.nasa.gov/nex/projects/1349/

Myneni et al., 2015
doi:10.5067/MODIS/MCD15A2H.006

Rodenbeck et al., 2013, 2014
http://www.bgc-jena.mpg.de/CarboScope/?ID=0c

Landschiitzer et al., 2016
https://www.nodc.noaa.gov/ocads/oceans/SPC0O2_19
82_2015 ETH_SOM_FFN.html

Takatani et al., 2014; lida et al., 2015
http://www.data.jma.go.jp/gmd/kaiyou/english/co2_fl
ux/co2_flux_data_en.html
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UEA-SI air- 2015 In situ Monthly, 5 1985- Jones et al., 2015

sea CO2 2.5°x25° 2011 https://doi.pangaea.de/10.1594/PANGAEA.849262
fluxes

CSIR-ML6 2019 In situ Monthly, 1° 5 1982- Gregor, 2019

air-sea CO2 x1° 2015 https://doi.org/10.6084/m9.figshare.7894976
fluxes

The Surface 6 In situ Point-based = 5 1957- Bakker et al., 2016

Ocean CO2 2017 https://www.socat.info/

Atlas

(SOCAT)

Global 2 In situ Point-based 5 1972- Olsen et al., 2016

Ocean Data 2013 https://www.glodap.info/

Analysis

Project

(GLODAP)

Hawaii In situ Point-based = 5 1988- Dore et al., 2009

Ocean Time- 2018 http://hahana.soest.hawaii.edu/hot/hot-

series Data dogs/interface.html

Bermuda In situ Point-based 5 1988- Bates et al., 2014

Atlantic 2016 http://bats.bios.edu/bats-data/

Time-series

Study Data

JMA In situ Point-based 5 1997- Ishii et al., 2011; Midorikawa et al., 2012; Sasano et
Oceano- 2018 al., 2018

graphic and https://www.data.jma.go.jp/gmd/kaiyou/db/vessel_ob
Marine s/data-report/html/ship/ship_e.php

Meteorologi-

cal

Observations
by Research

Vessels

JAMSTEC In situ Point-based 5 1997- Wakita et al., 2017

Database for 2018 http://www.godac.jamstec.go.jp/catalog/data_catalog/
time-series metadataDisp/JAMSTEC_K2_S1?lang=en
stations K2

and S1

Munida time In situ Point-based = 5 1998- Currie et al., 2011

series data in 2017 https://www.st.nmfs.noaa.gov/copepod/time-

the western series/nz-10101/

South Pacific

European In situ Point-based 5 1995- Gonzélez-Davila et al., 2010

Station for 2018 http://data.plocan.eu/thredds/catalog/aggregate/public
Time series /ESTOCInSitu/EMSOservices/Biogeochemistry/catal
in the Ocean og.html

Canary

Islands

(ESTOC)

Data of In situ Point-based 5 1991- Merlivat et al., 2018

DYFAMED 2016 http://dyfbase.obs-vlfr.fr/

station in the

Ligurian Sea

Data of In situ Point-based 5 1996- Bates et al., 2014

CARIACO 2017 http://imars.marine.usf.edu/cariaco

ocean time-

series

program in

the Cariaco

Basin

LDEO In situ Point-based 5 1957- Takahashi et al., 2014

Global 2018 https://www.nodc.noaa.gov/ocads/oceans/

Ocean LDEO_Underway_Database/NDP-088_V2018.pdf
Surface

Water

Partial

Pressure of

CO2

Database
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