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O] EIOMOA 2023 £=X|2 AFJE Z(1.45 + 0.12°C)2 O|2{st HAloz AH AL AT, 77
FEXQ HH2 1.45°C, EF HXb= 0.03°CO|Lt

g2t 12 X

20234 7|2 Of=ZE| XEZOojM 670 HIO|HMES| S0l AEEUL, BEIL 5°2
A=t 7HE 22 Ol0|H M E(NOAAGlobalTemp, HadCRUT5)2| &7t ZAXtZ 745} RALE.
SYU2 ME AR FIHHQ O|SXE £|A316H7| @t WH 2 ASE|AUCE HIOHME

Helol EHte 22ddE MAIStE AL, HIoO|HIF & gls X9 nQe 8 S o= 2|7t
X0l M OB M E 7+ X}O| 7k 7+ ZACH

Er 712t CHHI 202349 M X2 W= JI2 Ol AXI(OH=22])
H 12 4709 7|=2H0f CHoll 2023 7 HIO|E{MES| MX|++ Ha 7|2
3702] S 7|&=Z5(1981-2010, 1991-2020, 1961-1990)0f| M LIEIL E2tAM

16458 S EEHXAE 224 Y 90% HRIE LIEFHCE

# 1. 470 7IE2t0fl T 2023'H 7H'E HIO[E|MIEL| HX| T ¥ 7|2 ot Y2

1850-1900 | 1981-2010 | 1991-2020 | 1961-1990

HadCRUT5 1.44 0.75 0.56 1.09
NOAAGlobalTemp 1.43 0.74 0.55 1.05
GISTEMP 1.44 0.75 0.56 1.07
Berkeley Earth 1.45 0.76 0.57 1.12
ERA5 1.48 0.79 0.60 1.12
JRA-55 1.43 0.74 0.56 1.07
Mean of the six 1.45:0.12 0.76+0.03 0.57+0.03 1.09+0.04
datasets

2EH Q4712 HIOIHMES Z&ot0] or2fel 670 HIO|HMEZL AHE £ UL

Berkeley Earth: Rohde, R.A.; Hausfather, Z. The Berkeley Earth Land/Ocean Temperature Record. Earth
System Science Data 2020, 12 (4), 3469-3479. https://doi.org/10.5194/essd-12-3469-2020.

GISTEMP v4: GISTEMP Team, 2022: GISS Surface Temperature Analysis (GISTEMP), Version 4. NASA
Goddard Institute for Space Studies, https://data.giss.nasa.gov/gistemp/.

HadCRUT.5.0.2.0: Morice, C.P.; Kennedy, J.J.; Rayner, N.A. et al. An Updated Assessment of
Near-surface Temperature Change from 1850: The HadCRUT5 Data Set. Journal
of Geophysical Research: Atmospheres 2021, 126 (3), e2019JD032361. https://doi.
org/10.1029/2019JD032361. HadCRUT.5.0.2.0 data were obtained from http://www.
metoffice.gov.uk/hadobs/hadcrut5 on 17 January 2024 and are © British Crown
Copyright, Met Office 2024, provided under an Open Government Licence, http://www.
nationalarchives.gov.uk/doc/open-government-licence/version/3/.


http://www/
http://www/
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Lenssen, N.J.L.; Schmidt, G.A.; Hansen, J.E. et al. Improvements in the GISTEMP Uncertainty Model.
Journal of Geophysical Research: Atmospheres 2019, 124 (12), 6307-6326. https://doi.
org/10.1029/2018JD029522.

NOAAGlobalTemp-Interim v5.1: Vose, R.S.; Huang, B.; Yin, X. et al. Implementing Full Spatial Coverage
in NOAA’s Global Temperature Analysis. Geophysical Research Letters 2021, 48 (4),
€2020GL090873. https://doi.org/10.1029/2020GL090873.

And two reanalyses:

ERA5: Hersbach, H.; Bell, B.; Berrisford, P. et al. ERA5 Monthly Averaged Data on Single Levels
from 1940 to Present. Copernicus Climate Change Service (C3S) Climate Data Store
(CDS), 2023. https://cds.climate.copernicus.eu/cdsapp#!/dataset/10.24381/cds.
f17050d7?tab=overview.

JRA-55: Kobayashi, S.; Ota, Y.; Harada, Y. et al. The JRA-55 Reanalysis: General Specifications and
Basic Characteristics. Journal of the Meteorological Society of Japan. Ser. Il 2015, 93 (1), 5-
48. https://doi.org/10.2151/jmsj.2015-001.

IPCCE %7} GO|E{2 ALESIQICE &K EDAOM AFRSH 67§ CIO/E{MESt Kadow et
al.(2020)2 BHA 2023110] MX| T W XHKIZ 001°C Z0|D b3 YOI BeAY OIS
ZIhAlZICk

Kadow, C.; Hall, D.M.; Ulbrich, U. Artificial Intelligence Reconstructs Missing Climate Information.
Nature Geoscience 2020, 13, 408-413. https://doi.org/10.1038/s41561-020-0582-5.

JRA-3QOIM it 22 XfAXtEE AME 7HsSICh O] EAMOM = 2023 1220 Lt
HEH Xt=zetel X|E 25t JRA-557F AL E|QUCH HlwE s JRA-3QR} JRA-552] 47}
7|Z2f0ll tHet 2023'E 20| & 20f LtEFLE QUCH 671 HIO|H M E B 0|M JRA-555 JRA-3QE
CHASHE A2 2023 ®X|F B 7|20 Cish a2 Q| O/X|X| Q=L

H 2. JRA-3Q U JRA-552| 47| 7|FZ} CHiH| 2023d HX| ¢ & 7|2

1850-1900 | 1981-2010 | 1991-2020 | 1961-1990

JRA-3Q 1.47 0.78 0.58
JRA-55 1.43 0.74 0.56 1.07

Mean of the six 1.45+0.12 0.76+0.03 0.57+0.03 1.09+0.04
datasets using
JRA-3Q

H0
0%
~
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=
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=2 JI=2
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Berkeley Earth: Rohde, R.A.; Hausfather, Z. The Berkeley Earth Land/Ocean Temperature Record. Earth
System Science Data 2020, 12 (4), 3469-3479. https://doi.org/10.5194/essd-12-3469-202.
CRUTEM.5.0.2.0: Osborn, T.J.; Jones, P.D.; Lister, D.H. et al. Land Surface Air Temperature Variations
Across the Globe Updated to 2019: The CRUTEM5 Data Set. Journal of Geophysical
Research 2021, 126 (2), e2019JD032352. https://doi.org/10.1029/2019JD032352.
CRUTEM.5.0.2.0 data were obtained from http://www.metoffice.gov.uk/hadobs/
crutemb5 on 17 January 2024 and are © British Crown Copyright, Met Office 2024,
provided under an Open Government Licence, http://www.nationalarchives.gov.uk/doc/
open-government-licence/version/3/.


http://www.metoffice.gov.uk/hadobs/
http://www.nationalarchives.gov.uk/doc/
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GHCNv4: Menne, M.J.; Gleason, B.E.; Lawrimore, J. et al. Global Historical Climatology Network —
Monthly Temperature [Global mean]. NOAA National Centers for Environmental
Information, 2017. doi:10.7289/V5XWA4GTH.

The sea-surface temperature (SST) assessment is based on two datasets:

HadSST.4.0.1.0: Kennedy, J.J.; Rayner, N.A.; Atkinson, C.P. et al. An Ensemble Data Set of Sea Surface
Temperature Change from 1850: The Met Office Hadley Centre HadSST.4.0.0.0 Data Set.
Journal of Geophysical Research: Atmospheres 2019, 124 (14), 7719-7763. https://doi.
org/10.1029/2018JD029867. HadSST.4.0.1.0 data were obtained from http://www.metoffice.
gov.uk/hadobs/hadsst4 on 17 January 2024 and are © British Crown Copyright, Met Office
2024, provided under an Open Government Licence, http://www.nationalarchives.gov.uk/
doc/open-government-licence/version/3/.

ERSSTv5: Huang, B.; Thorne, P.W.; Banzon, V.F. et al. NOAA Extended Reconstructed Sea-Surface
Temperature (ERSST), Version 5. [Global mean]. NOAA National Centers for Environmental
Information, 2017. doi:10.7289/V5T72FNM.

Pd=s B2 532 =2MH o Z1tE YHOIE ot A2=2™, A8 2E SE+& O[X0
o X

% & 8Y AL 29 60°2 9l 60° A0S S4B oz, AN
HEOIA 3000/E{ 20 22 Fojols MEEof ULk 202213 +X/& YUO|E HEI} 78
: % ¥ B AMYOE 20052021 7|FZO]

HEOol MEWEO Tgtstoh S g
AMEEA=H(AE 4 &), Ol= Argo X| &SI EFTA| HELI HE0 O] AlZ|of MX|FE
7ol Tt gtEg &= U7| WZ0|Ct.

2023 X|= of2iof LtetRUeE ZDb ZH0| Miniére et al.(2023)2t Cheng et al.(2017)2] =™ X|0f
7| gttt

Miniere, A.; von Schuckmann, K.; Sallée, J.-B. et al. Robust Acceleration of Earth System Heating
Observed Over the Past Six Decades. Scientific Reports 2023, 13, 22975. https://doi.
org/10.1038/s41598-023-49353-1.

2022ENH] At E Xhe:

Cheng, L.; Trenberth, K.E.; Fasullo, J. et al. Improved Estimates of Ocean Heat Content from 1960 to
2015. Science Advances 2017, 3 (3). https://doi.org/10.1126/sciadv.1601545.

Gaillard, F.; Reynaud, T.; Thierry, V. et al. In Situ-Based Reanalysis of the Global Ocean Temperature
and Salinity with ISAS: Variability of the Heat Content and Steric Height. Journal of
Climate 2016, 29 (4), 1305-1323. https://doi.org/10.1175/JCLI-D-15-0028.1.

Ishii, M.; Fukuda, Y.; Hirahara, S. et al. Accuracy of Global Upper Ocean Heat Content Estimation
Expected from Present Observational Data Sets. SOLA 2017, 13, 163-167. https://doi.
org/10.2151/sola.2017-030.

Kuusela, M.; Giglio, D. Global Ocean Heat Content Anomalies based on Argo data [2.0.0]. Zenodo,
2023. https://doi.org/10.5281/zenodo.7562281.

Levitus, S.; Antonov, J.l.; Boyer, T.P. et al. World Ocean Heat Content and Thermosteric Level
Change (0-2 000 m), 1955-2010. Geophysical Research Letters 2012, 39 (10). https://doi.
org/10.1029/2012GL051106.

Lyman, J.M.; Johnson, G.C. Estimating Global Ocean Heat Content Changes in the Upper 1 800
m since 1950 and the Influence of Climatology Choice. Journal of Climate, 2014, 27 (5),
1945-1957. https://doi.org/10.1175/JCLI-D-12-00752.1.


http://www.nationalarchives.gov.uk/
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von Schuckmann, K.; Le Traon, P.-Y. How Well Can We Derive Global Ocean Indicators from Argo
Data? Ocean Science 2011, 7 (6), 783-791. https://doi.org/10.5194/0s-7-783-2011. Data
available at: https://marine.copernicus.eu/access-data/ocean-monitoring-indicators.

I, 202180 A2 E TH=:

Desbruyeres, D.G.; Purkey, S.G.; McDonagh, E.L. et al. Deep and Abyssal Ocean Warming from 35
Years of Repeat Hydrography. Geophysical Research Letters 2016, 43 (19), 10356-10365.
https://doi.org/10.1002/2016GL070413.

Desbruyeres, D.; McDonagh, E.L.; King, B.A. et al. Global and Full-depth Ocean Temperature Trends
During the Early Twenty-first Century from Argo and Repeat Hydrography. Journal of
Climate 2017, 30 (6), 1985-1997. https://doi.org/10.1175/JCLI-D-16-0396.1.

Good, S.A.; Martin, M.J.; Rayner, N.A. EN4: Quality Controlled Ocean Temperature and
Salinity Profiles and Monthly Objective Analyses with Uncertainty Estimates.

Journal of Geophysical Research: Oceans 2013, 118 (12), 6704-6716. https://doi.
org/10.1002/2013JC009067.

Hong, L.; Xu, F.; Zhou, W. et al. Development of a Global Gridded Argo Data Set with Barnes
Successive Corrections. Journal of Geophysical Research: Oceans 2017, 122 (2), 866-889.
https://doi.org/10.1002/2016JC012285.

Hosoda, S.; Ohira, T.; Nakamura, T. A Monthly Mean Dataset of Global Oceanic Temperature
and Salinity Derived from Argo Float Observations. JAMSTEC Report of
Research and Development, 2008, 8, 47-59. https://www.jstage.jst.go.jp/article/
jamstecr/8/0/8_0_47/_article.

Kuusela M.; Stein, M.L. Locally Stationary Spatio-temporal Interpolation of Argo Profiling Float
Data. Proceedings of the Royal Society A 2018, 474, 20180400. http://dx.doi.org/10.1098/
rspa.2018.0400.

Roemmich, D.; Gilson, J. The 2004-2008 Mean and Annual Cycle of Temperature, Salinity, and Steric
Height in the Global Ocean from the Argo Program. Progress in Oceanography 2009, 82
(2), 81-100. https://doi.org/10.1016/j.pocean.2009.03.004.

Roemmich, D.; Church, J.; Gilson, J. et al. Unabated Planetary Warming and its Ocean Structure
Since 2006. Nature Climate Change 2015, 5, 240-245. https://doi.org/10.1038/
nclimate2513.

I, 202040 A2 E TH=:

Church, J.A.; White, N.J.; Konikow, L.F. et al. Revisiting the Earth’s Sea-level and Energy
Budgets from 1961 to 2008. Geophysical Research Letters 2011, 38 (18). https://doi.
org/10.1029/2011GL048794.

Domingues, C.M.; Church, J.A.; White, N.J. et al. Improved Estimates of Upper-ocean Warming
and Multi-decadal Sea-level Rise. Nature 2008, 453, 1090-1093. https://doi.org/10.1038/
nature07080.

Li, Y.; Church, J.A.; McDougall, T.J. et al. Sensitivity of Observationally Based Estimates of Ocean
Heat Content and Thermal Expansion to Vertical Interpolation Schemes. Geophysical
Research Letters 2022, 49 (24), e2022GL101079. https://doi.org/10.1029/2022GL101079.

Wijffels, S.; Roemmich, D.; Monselesan, D. et al. Ocean Temperatures Chronicle the Ongoing
Warming of Earth. Nature Climate Change 2016, 6, 116-118. https://doi.org/10.1038/
nclimate2924.


http://www.jstage.jst.go.jp/article/
http://dx.doi.org/10.1098/
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Copernicus Climate Change Service (C3S), 2018: Sea Level Daily Gridded Data from Satellite
Observations for the Global Ocean from 1993 to Present. C3S Climate Data Store (CDS),
https://doi.org/10.24381/cds.4c328c78.

GMSL from CNES/+, https://www.aviso.altimetry.fr/en/data/products/ocean-indicators-products/
mean-sea-level/data-acces.html#c12195.
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HIE Q= 0[5te| HE AteiCh YS ZiH 2|= iy otobrb Hdlst Zol A g0l -1.7°C
ogtel BE A0 MEELCHY OEE Ol It 2 HE0| ot st st
agsict

o ot 5l SHutof| AMEEl 7|FEgL2 1982-2011H2Z, Y|4 SST 25 A|A E0| 1982EHEH 2 F
EXs7] W2 BE do 7172t 1981-2010EH0 A 2EHS H7 =3 ZO|Ct O] 7|7t S|
HE ZY 7|7421 1991-2020F 22 YOO EL[X| RE%A=H|, Ol 7|&a HEO| ALt 2 FES
O|X|0{ O] 21 Aol O|F HZOf U= oY Fmty/otit SAHQf Hlwe = g17| IjZ0|Ct,

BE Y Eob 8 oot NOAA 1/4° & XX HZh 80 2Z(0ISST) v2.1 HIOIHMEE
A28t F=HBERACHHuang et al., 2021).

Hobday, A. J.; Alexander, L. V.; Perkins, S. E. et al. A Hierarchical Approach to Defining Marine
Heatwaves. Progress in Oceanography 2016, 141, 227-238. https://doi.org/10.1016/].
pocean.2015.12.014.

Hobday, A. J.; Oliver, E. C. J.; Sen Gupta, A. et al. Categorizing and Naming Marine Heatwaves.
Oceanography 2018, 31 (2), 1-13. https://www.jstor.org/stable/26542662.

Huang, B.; Liu, C.; Banzon, V. et al. Improvements of the Daily Optimum Interpolation Sea Surface
Temperature (DOISST) Version 2.1. Journal of Climate 2021, 34 (8), 2923-2939. https://doi.
org/10.1175/JCLI-D-20-0166.1.

Schlegel, R. W.; Darmaraki, S.; Benthuysen, J. A. et al. Marine Cold-Spells. Progress in Oceanography
2021, 198, 102684. https://doi.org/10.1016/j.pocean.2021.102684.

Mankoff, K.D.; Fettweis, X.; Langen, P.L. et al. Greenland Ice Sheet Mass Balance from 1840 Through
Next Week. Earth System Science Data 2021, 13 (10), 5001-5025. https://doi.org/10.5194/
essd-13-5001-2021.

Mankoff, K; Fettweis, X.; Solgaard, A., et al. Greenland Ice Sheet Mass Balance from 1840 Through
Next Week: GEUS Dataverse, V791, 2021. https://doi.org/10.22008/FK2/0HI23Z.


http://www.aviso.altimetry.fr/en/data/products/ocean-indicators-products/
https://doi.org/10.1016/j.pocean.2015.12.014
https://doi.org/10.1016/j.pocean.2015.12.014
https://www.jstor.org/stable/26542662
https://doi.org/10.1175/JCLI-D-20-0166.1
https://doi.org/10.1175/JCLI-D-20-0166.1
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Jzlgteet Ha giaol B3 ZHFY 25 A 7|F 43, GRACE) €8 FT AALE:
Velicogna et al.(2020) O|= JPL RLO6v12| ++™ Z3}gts=(spherical harmonics)E O0|&5}0]
ALSERCE 1= K|+ S (geocentre)2 Loomis et al.(2019)2] C2, 01t C3, 0 A+E 0|&3}0
Sutterley and Velicogna(2019)2 AASIRACE =32 Y22 510 XY 1J05-R2 &S X[
78 2™ (GIA) 22 (lvins et al, 2013)2 0| &35t Oz EE M2 2 XY GIA 2 E(Simpson
et al, 2009)2 0| &3t UM X|F2| GIA &7| =M= GRACE/GRACE £%(GRACE-FO) At=2 &
EI"O|'O1|:|' O|E-{O|- xlo:l GIA EI:—HQ"I— HIAI- l:ll-o| odAII—IO| GIA A|§E E'5|'0|-X|,_ 0F'—|:-|| O|§

[

Ol O 2IZtEQt H= Q| GIA E™ 2 Geruo et al.(2013) 2} ICE6G €2 L & (Peltier et al.,, 2015) 0|
7|gtotCt,

Geruo, A.; Wahr, J.; Zhong, S. Computations of the Viscoelastic Response of a 3-D Compressible
Earth to Surface Loading: An Application to Glacial Isostatic Adjustment in Antarctica
and Canada. Geophysical Journal International 2013, 192 (2), 557-572. https://doi.
org/10.1093/gji/ggs030.

Ivins, E.R.; James, T.S.; Wahr, J. et al. Antarctic Contribution to Sea Level Rise Observed by GRACE
with Improved GIA Correction. Journal of Geophysical Research: Solid Earth 2013, 118 (6),
3126-3141. https://doi.org/10.1002/jgrb.50208.

Loomis, B.D.; Rachlin, K.E.; Luthcke, S.B. Improved Earth Oblateness Rate Reveals Increased Ice
Sheet Losses and Mass-driven Sea Level Rise. Geophysical Research Letters 2019, 46 (12),
6910-6917. https://doi.org/10.1029/2019GL082929.

Peltier, W.R.; Argus, D.F; Drummond, R. Space Geodesy Constrains Ice Age Terminal Deglaciation: The
Global ICE-6G_C (VM5a) Model. Journal of Geophysical Research: Solid Earth 2015, 120 (1),
450-487. https://doi.org/10.1002/2014JB011176.

Simpson, M.J.R; Milne, G.A.; Huybrechts, P. et al. Calibrating a Glaciological Model of the Greenland
Ice Sheet from the Last Glacial Maximum to Present-day Using Field Observations of
Relative Sea Level and Ice Extent. Quaternary Science Reviews 2009, 28 (17-18), 1631-
1657. https://doi.org/10.1016/j.quascirev.2009.03.004.

Sutterley, T.C.; Velicogna, I. Improved Estimates of Geocenter Variability from Time-variable Gravity
and Ocean Model Outputs. Remote Sensing 2019, 11 (18), 2108. https://doi.org/10.3390/
rs11182108.

Velicogna, |.; Mohajerani, Y.; Geruo, A. Continuity of Ice Sheet Mass Loss in Greenland and
Antarctica from the GRACE and GRACE Follow-on Missions. Geophysical Research
Letters 2020, 47 (8), €2020GL087291. https://doi.org/10.1029/2020GL087291.

A+ ot RHEHE 2= MA LS L E MBI A (WGMS)O Al M S oLt

—

World Glacier Monitoring Service (WGMS), 2024: Fluctuations of Glaciers (FoG) Database, https://doi.
org/10.5904/wgms-fog-2024-01.
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European Organization for the Exploitation of Meteorological Satellites (EUMETSAT) Ocean and

Sea Ice Satellite Application Facility Sea Ice Index v2p2138 of =22 H [ O|HME(NSIDC) v3

S X|=0| M Xt2E HMIotet sl se= o Oo|2 20 Fate=2 FYSRACE i

Hel2t sl 527t 15%E = s AX Aol BHE XYoLt o] HO|HMES ZHo=

HOlH Helol tisiM= o= FE Xpo|7F QUX|EH AZE Bzt S8 =N 0] Cisi M= S2lstn ULt

OI BAM 8 WE2Z NSIDC A& BUH #Helet =¢2 2act siY & i 94
SAI20 Ciet Hlwgts # 30| XMAISHRACE

H 3. 20233 NSIDC $=X|2} EUMETSAT s U st 2d S2A]d Hlu

Metric NSIDC Ocean ar_1d S_ea Ice Satelllte
Application Facility

Arctic daily minimum 4.23 million km?, 19 September. 4.71 million km?, 16 September.
Sixth lowest on record. Sixth lowest on record.

Arctic daily maximum 14.62 million km?, 6 March. 14.64 million km?, 3 March
Fifth lowest on record.

Antarctic daily minimum  1.79 million km?, 21 February. 2.00 million km?, 16 February.
Lowest on record. Lowest on record.
16.96 million km?, 10 17.60 million km?,

Antarctic daily maximum September. Lowest on record. 12 September. Lowest on

record.

European Organization for the Exploitation of Meteorological Satellites (EUMETSAT) Ocean and Sea
Ice Satellite Application Facility, 2023: Sea-ice Index 1978-onwards, Version 2.2, OSI-420.
EUMETSAT Ocean and Sea Ice Satellite Application Facility, data extracted from Sea-ice
index | OSI SAF (eumetsat.int).

Fetterer, F.; Knowles, K.; Meier, W.N. et al. Sea Ice Index, Version 3: National Snow and Ice Data
Center (NSIDC), 2017. https://nsidc.org/data/G02135/versions/3.

Lavergne, T.; Serensen, A.M.; Kern, S. et al. Version 2 of the EUMETSAT OSI SAF and ESA CCI Sea-
ice Concentration Climate Data Records. The Cryosphere 2019, 13 (1), 49-78. https://doi.
org/10.5194/tc-139-2019.

CtEt 22 PRI 2 UME(GPCC) AIRE 248 2Is AHESHRULCE

First Guess Monthly, https://doi.org/10.5676/DWD_GPCC/FG_M_100
+  Monitoring Product (Version 2022), https://doi.org/10.5676/DWD_GPCC/MP_M_V2022_100
« Full Data Monthly (Version 2022), https://doi.org/10.5676/DWD_GPCC/FD_M_V2022_100

+ Precipitation Climatology (Version 2022), https://doi.org/10.5676/ DWD_GPCC/
CLIM_M_V2022_100

OF 220(M, oto|ABtE= F7| 20 W d=otn, S22 i 58 AL
Ol €At MH2E M2sts YHo| HAEUY| ME0|H 2N g8 ZF
OfL .


https://osisaf-hl.met.no/v2p2-sea-ice-index
https://osisaf-hl.met.no/v2p2-sea-ice-index
https://osisaf-hl.met.no/v2p2-sea-ice-index
https://osi-saf.eumetsat.int/products/osi-420
https://osi-saf.eumetsat.int/products/osi-420
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WMO 2|3 =

Algeria, Andorra, Argentina, Armenia, Australia, Azerbaijan, Bahrain, Barbados, Belgium, Belize,
Bosnia and Herzegovina, Brazil, Brunei, Bulgaria, Canada, Chile, China, Croatia, Cyprus, Czechia,
Cote d’Ilvoire, Denmark, Ecuador, Estonia, Finland, France, Georgia, Germany, Hungary, Iceland,
India, Iran (Islamic Republic of), Ireland, Israel, Italy, Japan, Jordan, Kazakhstan, Latvia, Libya,
Lithuania, Luxembourg, Malaysia, Mali, Mauritius, Mexico, Morocco, Myanmar, Netherlands
(Kingdom of the), New Zealand, Nigeria, Norway, Pakistan, Panama, Paraguay, Peru, Poland,
Republic of Korea, Republic of Moldova, Russian Federation, Saudi Arabia, Senegal, Serbia,
Singapore, Slovakia, Slovenia, South Africa, Sweden, Switzerland, Thailand, Turkiye, Ukraine,
United Arab Emirates, United Kingdom of Great Britain and Northern Ireland, United Republic
of Tanzania, United States of America, Uruguay, Venezuela (Bolivarian Republic of), Viet Nam.

HE XXt

Vicente Anzellini (IDMC), Omar Baddour (WMO), Paul M. Barker (University of New South Wales),
Joseph Basconcillo (Philippine Atmospheric, Geophysical and Astronomical Services
Administration (PAGASA)), Hamid Bastani (WMO), Jorge Alvar-Beltran (FAO), Jana Birner
(UNHCR), Nicholas Bishop (IOM), Jessica Blunden (NOAA), Roberta Boscolo (WMO), Tim B yer
(NOAA NCEI), Anny Cazenave (LEGOS), Xuan Che (UNDRR), Lijing Cheng (Institute of Atmospheric
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