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Introduction

Online consultations on homogenization of climate series were held within
the World Meteorological Organization (WMO) on November 19 and 20
under the leadership of Peer Hechler (Scientific Officer), Denis Stuber and
Reinaldo Silveira (chairs of the Expert Team on Data Development and
Stewardship).

More than 200 participants attended to each of the two sessions held (for
Western and Eastern hemispheres), which consisted in an introduction to
the problem of spurious biases on climate series and possible approaches to
correct them, followed by interventions of representatives of Argentina,
Hungary, Madagascar and Australia with examples of applications and
challenges of homogenization in their regions.

The sessions ended with questions and answers, and an invitation to
participate in an online survey implemented by Denis Stuber, which is
summarized in the following slides.
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Survey participation overview

72 answers were received from 54 WMO Members (38.3% of all 188
Members):

WMO Region % of respondents
Region 4: North America 32
Region 6: Europe 32
Region 3: South America 23
Region 2; Asia 19
Region 1: Africa 13
Region 5: Pacific 11

Repeated per country participation: Indonesia (4), Peru (4), Mongolia (3),
Burkina Faso (2), El Salvador (2), Fidji (2), Germany (2), Guatemala (2),
lvory Coast (2), Kazakhstan (2), Mexico (2), Panama (2), Romania (2).
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Summaries of four questions

@ Does your organization currently perform homogenization of climate
data?

70 answers: 64.3% Yes; 35.7% No

@ Is your homogenized data free of charge for external users of your
organization?

70 answers: 38.6% Yes; 22.7% Don't know; 20.5% No; 18.2% Other
@ Do you have plans to implement homogenization in the future?

24 answers: 41.7% Yes 1-2 years; 29.2% Yes >2 years; 16.6% No/Don't
know; 12.5% Other

o Which type of support would you find the most useful?

45 answers: 44.4% Training; 22.2% Expert network; 15.6% Documentation;
17.8% Other
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Which parameteres? 4.1

Q4.1 For which climate parameters do you apply homogenization?

45 respuestas

Temperature

Precipitation

Pressure

Wind

Sunshine / Radiation

Relative humidity|

Precipitation but we only det...
humidity

| think the SMN analize this v...
Humedad relativa

con menor frecuencia Presio...
RH

results of wind are limited to t...
it would be better, if all para...
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Time resolution 4.2

Q4.2 On which time resolution(s) is / are your homogenization process
applied?

30 I sub-daily (e.g. hourly) M Daily 0% Monthly [l Seasonal / Anual

20
10
0
Temperature Precipitation Pressure Wind Sunshine / Radiation
12" Seminar for H ization and Qu:

Jose A. Guijarro! (jaguijarro21@gmail.com),Survey on homogenization practices within \ 7 /15


mailto:jaguijarro21@gmail.com
mailto:denis.stuber@meteo.fr
mailto:r_b_silveira@yahoo.com.br
mailto:phechler@wmo.int

Purposes of homogenization 4.3

Q4.3 For which purposes are your homogenized data used?

45 respuestas

Operational climate monitoring
Development of climate indices
Climate services for stakeholde...
Climate change analysis / rese...
Model evaluation / reanalysis s...

Climate normal jll—1 (2,2 %)

Information available on the we... [ll—1 (2,2 %)

Prediccion climatica, otros [ll—1 (2,2 %)

30-year averages (used to com... [ll—1 (2,2 %)

Is not yet being used ll—1 (2,2 %)

or the publication of a scientific... ll—1 (2,2 %)
0 10
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16 (35,6 %)

|31 (68,9 %)

|31 (68,9 %)

|30 (66,7 %)

|35 (77.8 %)

30 40
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Geographic scale 4.4

Q4.4 At which scale are your homogenized datasets available

44 respuestas

National level only (not gridded... 29 (65,9 %)

National level only (gridded data) 14 (31,8 %)

Multiple countries (not gridded... |6 (13,6 %)
Multiple countries (gridded data) —4 (9,1 %)
Multiple cities jll—1 (2,3 %)
Regional Gridded dataset jll—1 (2,3 %)
Ne manage the stations but we... Jll—1 (2,3 %)
no estan disponibles aun jll—1 (2,3 %)
Only for 3 specific areas in the... [li—1 (2,3 %)
All observation data since 2000... ll—1 (2,3 %)
0 10 20 30
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Update frequencies 4.6/4.7

Q4.6/4.7 What are the minimum and maximum update cycles of your
homogenized series?

Minimum Maximum

@ Every year

@ Less than every 5 years
@ Less than every 10 years
18.6% @ 10 years and more

. @ | don't have that information
20,9% s @ periodos de referencia climatica, aprox
. cada 30 afos
@ This is our first experience
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Use for record values 4.9

Q4.9 Do you use homogenized or measured (raw) series for defining record
values? (e.g. Long Time record values, heat and cold wave, etc.)

42 respuestas

@ Homogenized series
@ Measured (raw) series
@ Both
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Methods used 4.10

Q4.10 Which software or methods do you use?

45 respuestas

maps analysis

Se estan evaluando métodos...
GPCC Software bsed on Ho...
Related to HOMER

I don't have that information

Se utiliza CLIMATOL y se est...
no frabajo directamente en e...
In-house developed script
Modified PHA|

Manual de OMM

I am a user of the data but I n...
python sql scripts

we used Climatol for calculat...
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Main challenges 4.14

Q4.14 What are the main challenges you face in homogenization?

45 respuestas

Human resources |—33 (73,3 %)

Technical resources 25 (55,6 %)

Expertise in homogenisation 29 (64,4 %)

Metadata access 22 (48,9 %)

In the Pacific there are very fe... |1 (2,2 %)
El principal desafio es realizar... [l —1 (2,2 %)
Human ressources [ilii—1 (2,2 %)
More timely data updates from... [l§—1 (2,2 %)
Rescate de datos jlii—1 (2,2 %)

0 10 20 30 40
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Barriers to homogenization 5.1

Q5.1 What are the reasons for not applying homogenization?

24 respuestas

Lack of expertise / training 19 (79,2 %)

_ack of resources (financial, staff) —17 (70,8 %)

Lack of software/tools 13 (54,2 %)

Not a priority for the organization 3 (12,5 %)
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Conclusions

@ 64.3% of organizations (of the 54 WMO members which participated
in this survey) are performing homogenization of climate data.

@ Most of them are homogenizing both monthly and daily series.

@ From those not doing homogenization, 41.7% are planing to implement
it within 1 or 2 years.

@ Training and network support are requested to overcome faced
challenges, although lack of human resources is often a barrier.

Many thanks for your attention!!!

This presentation will be available through all year 2026 at
https://climatol.eu/survey.pdf
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