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Weather and climate change are significant risks for Africa

Temperature difference in °C with respect t� the 1991–2020 climat�l�gical
peri�d f�r Africa (WMO Regi�nal Ass�ciati�n I) fr�m 1900 t� 2022, based �n six
datasets –WMO-No. 1330, https://wmo.int/publication-series/state-of-climate-
africa-2022

“Given Africa’s high
exp�sure, fragility and
l�w adaptive capacity,
the effects of climate
change are expected to

be felt more severely. Pe�ple’s health,
peace, pr�sperity, infrastructure, and �ther
ec�n�mic activities acr�ss many sect�rs in
Africa are exp�sed t� significant risks
ass�ciated with climate change” – H.E.
Ambassad�r J�sefa Le�nel C�rreia Sack�, C�mmissi�ner f�r
Agriculture, Rural Devel�pment, Blue Ec�n�my and Sustainable
Envir�nment at the African Uni�n C�mmissi�n

WMO-No. 1330, https://wmo.int/publication-series/state-of-
climate-africa-2022
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Weather and climate change incur a heavy toll on Africa

Weather-, climate- and water-related disasters in Africa in 2022. N�te: The ec�n�mic damages �f s�me disaster �ccurrences are n�t presented in the figure due t�
data unavailability. –WMO-No. 1330, https://wmo.int/publication-series/state-of-climate-africa-2022 Source: EM-DAT, Data as of June 2023
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Poor air quality affects millions of people in Africa

S�urce: https://www.iqair.c�m/unep (accessed: 2024-09-06T10:17Z)

vs

600’000
deaths/year in Africa
are ass�ciated t� p��r air quality
Source: UNEP, https://www.unep.org/news-and-
stories/story/air-pollution-africas-invisible-silent-killer-1

… and Africa is n�t�ri�usly under-sampled

… and under-funded

https://epic.uchicag�.edu/wp-c�ntent/upl�ads/2023/12/Fig-1.1_AQ-Rep�rt_1-
e1701962024826.jpg

Health burden Data FAIRness Funding
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2021 State of key actions to improving air quality

P�sitive signs f�r p�licy change
and m�re acti�n d� exist …

Source: https://wedocs.unep.org/bitstream/handle/20.500.11822/36696/AAQA_ES.pdf

‘Regulat�ry’ is the keyw�rd here!

No
incentives /

policy

https://wedocs.unep.org/bitstream/handle/20.500.11822/36696/AAQA_ES.pdf


• Climate
- Greenh�use gases, aer�s�ls

• Air quality and Health
- Aer�s�ls
- Reactive gases incl. �z�ne

• Weather
- Water vap�r feedback �f climate change
- Strat�spheric �z�ne c�ntr�lling UV, strat�spheric

temperature
• Terrestrial ec�systems and f��d pr�ducti�n

- Aer�s�ls
- Reactive gases incl. �z�ne

 We can �nly manage what we can measure!

Atm�spheric c�mp�siti�n matters!



GAW Kenya
30 years of success,
challenges and opportunities

•Jörg Klausen, Christian Félix



Internati�nal C�ntext and Objectives

The missi�n �f GAW is t�
• Reduce envir�nmental risks t� s�ciety and meet the requirements �f

envir�nmental c�nventi�ns
• United Nati�ns Framew�rk C�nventi�n �n Climate Change (UNFCC)
• Vienna C�nventi�n f�r the Pr�tecti�n �f the Oz�ne Layer
• C�nventi�n �n L�ng-Range Transb�undary Air P�lluti�n (CLRTAP)

• Strengthen capabilities t� predict climate, weather and air quality
• C�ntribute t� scientific assessments in supp�rt �f envir�nmental p�licy.

NASA pr�gram started in 1998
• T� fill gaps in gl�bal �bserving netw�rk
• F�r satellite validati�n
• Trend analysis �f �z�ne layer rec�very
• UTLS dynamics and �z�ne exchange



• Sypr�se Nyadida, Francis Mutuku, J�seph Muk�la, David Njiru, Mathew Mutuku (KMD)
• Christ�ph Zellweger, Martin Steinbacher, Stephan Henne (Empa)
• Benjamin Brem, Günter Wehrle (PSI)
• Many m�re c�lleagues �f a 30-year j�urney …

It’s all ab�ut pe�ple!

T�p left t� right: Wils�n Kimani, J�hn Ngu�, Brun� H�egger, W�lfgang Junkermann, Gilbert Levrat, J�seph Muk�la, Zabl�n Shilenje, J�hn Asey�, Bertrand Calpini,
Martin Ol��

B�tt�m left t� right: Annet Nyaga, G�nzague R�manens, Jacques Grandjean, Kennedy Thi�ng’�, J�hn Mutai, C�nstance Okuku, J�hn R�tich, Getrude Muriuki, Stella,
William Ay�ma



GAW Kenya1994 20242002 2015

GAW Kenya: Nairobi and Mount Kenya



Focus
• Oz�ne (t�tal, pr�file, surface)
History
• 1984: D�bs�n 018 at Nair�bi University
• 1998: Start �f �z�ne s�undings
• 2002: D�bs�n 018 failed
• 2005: D�bs�n 018 at NRB after repair
• 2010: RS80 �z�ne s�unding
• 2012: Surface �z�ne at NRB
• 2012: Oz�ne calibrati�n bench at NRB
• 2019: Brewer 071 at NRB
• 2021: RS41 �z�ne s�unding

Regi�nal GAW Stati�n Nair�bi (NRB)

Aer�s�ls and
particulate matter



pr�m�te quality �z�ne pr�file measurements in the s�uthern hemisphere
t� calibrate the satellite �z�ne retrievals

Nair�bi part �f the NASA SHADOZ
S�uthern Hemisphere ADditi�nal Oz�nes�ndes initiative



GAW Nairobi



Focus
• Surface �z�ne, CO, greenh�use gases,

aer�s�ls
History
• 1994-1998: Site rec�gniti�n and build-up
• 2001: Supp�rt thr�ugh Empa, Mete�Swiss
• 2006-2007: 1st attempt t� establish GHG

measurements, renewal �f mete�
• 2016-2018: Renewal �f p�werline, aer�s�l

�ptical pr�perties with PSI
• 2020: Renewal �f GHG measurements
• 2021: WMO SG Petteri Taalas menti�ns

stati�n in c�ntext �f G3W.

Gl�bal GAW Stati�n M�unt Kenya

Brun� H�egger, Gilbert Levrat,
W�lfgang Junckermann, Wils�n Kimani, …



Trace gases

Peak seas�n 8 hr guideline WHO

Mauna L�a, Gl�bal data c�urtesy �f NOAA (https://gml.n�aa.g�v/ccgg/)

NOAA pulled �ut due
t� lack �f res�urces

Mete�Swiss/Empa
launched 1st Picarr�
analyzer … failed

Mete�Swiss/Empa
launched 2nd Picarr�
analyzer … failed

P�wer line
issues P�wer line renewed

UPS renewed

https://gml.noaa.gov/ccgg/
https://gml.noaa.gov/ccgg/


Aer�s�ls and mete�r�l�gy

NB: Data 2002-2007
corrected by 1/1.852.



• Basic infrastructure maintenance
• Preventive and c�rrective instrument maintenance
• Calibrati�n �f instruments
• Life-cycle replacement �f instrumentati�n
• C�ntinu�us QA/QC
• Scientific expl�itati�n �f data
• Training �f �perat�rs and technicians
à Improved data quality
à Improved (scientific/societal) services

L�ng-term �bservati�ns need c�mmitment



• Numer�us papers and technical
rep�rts, c�nference pr�ceedings

• F�undati�n f�r MSc theses and �ther
studies by KMD c�lleagues!

Opp�rtunity f�r science



Excellent value �f l�ng-
term �bservati�ns f�r
m�del and satellite
validati�n.

CAMS model validation

 Many m�re science and
services �pp�rtunities
exist



• Data are used in global science, e.g., SHADOZ, GAW
- impr�ve understanding �f climate change, �z�ne layer rec�very
- gr�und truth f�r satellite validati�n
- WMO/UNEP Oz�ne Assessment

• Data can be used f�r global services, e.g.,
- CAMS
- Gl�bal Greenh�use Gas Watch
- Nati�nal GHG Rep�rting under UNFCCC

• Kenyan society
- Pr�fessi�nal �pp�rtunities f�r l�cal staff
- Techn�l�gy transfer and training �pp�rtunities f�r higher educati�n
- Raised awareness in the Kenyan p�pulati�n, impr�ved p�licy decisi�ns

• Global societies
- Investments in Africa have a p�litical dimensi�n > devel�ping scientific and ec�n�mic

capacity > increasing p�litical stability > l�wering need f�r migrati�n > …

Impact



• Long-term surface-based measurements are needed f�r understanding atm�spheric and
ec�system behavi�ur in the tr�pics, and they are invaluable complements to satellite
observations.
 T� res�urce them is a perennial struggle!

• Capacity development and kn�wledge transfer has t� be continuous, �ften multi-
decadal, and equitable t� address requirements and secure sustainable �perati�ns
 academic educati�n �ften t�� the�retical, lack �f practical experience
 impermeable barrier wrt t� technical vs data/science-related tasks between
�perat�rs/mete�r�l�gists (never t�uch an instrument/data) and technicians (never t�uch
data)
 t� get y�ung talent and t� keep them engaged is a recurring challenge!

• Open data sharing increases the usefulness of observations
 Nati�nal regulati�ns and revenue m�dels must change!

Challenges, conclusions and lessons learned



• KMD/Kenya has sh�wn c�mmitment t� GAW, but the �rganizati�n is n�t ready t� take �n full
�wnership even after 30 years
 requires a c�mpuls�ry mandate f�r engagement in air quality (?)
 need f�r additi�nal financial/human res�urces at department level t� maintain
infrastructure and access t� stati�n
 impr�ve hand-�ver when r�tating staff t� av�id l�ss �f existing scientific and engineering
capacity

• One single f�reign partner (i.e., Switzerland) is a high-risk and cann�t be the l�ng-term
perspective
 Capacity needs t� impr�ve within the c�untry

• Engage m�re stakeh�lders in �perati�ns and scientific expl�itati�n, devel�p a “c�mmunity-�f-
practice”
 Please step f�rward and seize the �pp�rtunity!! Any�ne?

Challenges, conclusions and lessons learned (cont’d)
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Kids’ p�sters seen at Giraffe Center, Nair�bi, 2017


