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A report for the 9th WMO/UNEP Ozone Research Managers Meeting 

[9ORM] , WMO , Geneva ,  Switzerland,  14 - 16 May 2014 

 
 

1. Introduction 
 
The depletion of the stratospheric ozone layer, increases in troposphere ozone, higher levels of 

acidity in rain, rising carbon dioxide and methane concentrations, and changes in the radiative 

balance of the earth-atmosphere energy system  all reflects the increasing influence of human 

activity on the global atmosphere, the life-support system of planet Earth. Environmental issues 

and policy matters have to play a pivotal role in meeting the developing needs and challenges 

of the people in a new democratic South African society. 

 

South Africa as Party to the Montreal Protocol, sets out to protect the ozone layer by phasing 

out the ozone depleting substances in accordance with the requirements of the Protocol.  

 

The main focus of this report is on the ozone research and monitoring efforts, as well as the 

relevant atmospheric compounds related to the ozone questions.  Just a brief reference is made 

to the Ozone Depletions Substance – Actions, as this is reported at other important forums of 

the UNEP process. 

 

1.1 Ozone depletions substances and actions 
 

The country restricts and controls the use of Ozone Depleting Substances (ODS) by also 

working with other departments that control our borders and also promotes the use of ozone-

friendly substances. Furthermore, the Department of Environmental Affairs has ongoing 

processes of developing Regulations to control Ozone Depleting Substances. 

 

Clauses in protecting and respecting the environment in a sustainable context, is embedded in 

the South African Constitution.  Recently the national Department of Environment Affairs (DEA) 

and its National Ozone Unit (Chemicals Management) has collaborated with the South African 

Revenue Services (SARS), International Trade Administration Commission and the Department 

of Agriculture Forestry and Fisheries to set up an import permit system to control trade in 

ozone depleting substances in order to meet the obligations the Montreal Protocol. A HCFC 

Phase-out Management Plan (SA HPMP) has been developed which has been approved by the 

United Nations Environmental Programme (UNEP) Ozone Secretariat and this is currently being 

implemented. 

 

Ozone-Depleting Substances (ODS): Insofar as reducing the consumption of and phasing out 

the use of ODS South Africa has done well. South Africa managed to reduce consumption 

of ODS by reducing the imports of OD-associated substances. Progress has been made in 

achieving the target of freezing consumption of hydrochloroflorocarbons (HCFC) and 

Bromochloromethane (BCM) by 2013 and the phasing out thereof by 2040. South Africa 

achieved the target of phasing out the consumption of Methyl bromide (MeBr) by 2010 [ref. - 

Millennium Development Goals, Country Report 2013 / Statistics South Africa. Pretoria: 2013]. 

 

The DEA Ozone Unit trains the South African Revenue Services (SARS) customs inspectors at 

the ports of entry into the country for regulating efficiencies. The government does not only 

seek to ban imports of these ozone depleting substances where cost-effective alternatives are 

available, but also intends to prevent the loss of jobs and collapse of businesses. Hence there 
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are regular engagements with relevant Stakeholders by the Department to ensure that 

compliance with the Montreal Protocol is done in a sustainable manner.  The following action 

plan (tabled below) was drafted at a meeting in January 2014. 

 

Table 1:- DEA actions for the HCFC Phase-out Management Plan  

Action Date 

Quota system for the assignment of import licences for all HCFC 1 January 2013 

Ban on import of HCFC-141b either in pure form or as a component of blended chemicals; for the purpose of placing 
on the market, or use in the production of polyurethane foams, or as solvents,  
or any other application. 

1 January 2016 

Ban on import of any new or used air conditioning systems or equipment fitted with a compressor and pre-charged or 
partially charged with HCFC-22 or any refrigerant or refrigerant blend containing any HCFC 

1 July 2014 

Ban on the use of HCFC-22 (or any other refrigerant containing HCFCs) either in pure form or as a component of 
blended refrigerants; in the construction, assembly, or installation of any new refrigeration or air-conditioning 
system, or equipment which requires a compressor to be fitted in South Africa 

1 January 2015 

Mandatory recovery and recycling of HCFCs and other ODS refrigerant 1 September  2014 

License /certification required for anyone purchasing refrigerant 1 January 2015 

 

In light of the above stated commitment and planned activities, the following describes the 

ongoing ozone research and monitoring and direct related efforts in South Africa.  

 

2. Ozone -Atmospheric Research and Monitoring Activities 
 

Most of the sustained systematic atmospheric monitoring is conducted by the South African 

Weather Service. In particularly this is done by the research and monitoring program work of 

the WMO global Global Atmosphere Watch Station (GAW) at Cape point and its regional 

network of stations. Figure below shows WMO global stations and the Cape Point laboratory. 
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2.1 Cape Point (GAW) Global Station - status of Chlorofluorocarbons 
measurements. 

 

The Cape Point (CPT) Global Atmosphere Watch (GAW) station is mandated to measure several 

climatically significant trace gases on a long-term basis as part of a global network of about 33 

stations. Reported here is the monthly mean Chlorofluorocarbons (CFCs) since inception of the 

measuring programme, essentially representing the global atmospheric background levels for 

the Southern-Hemispheric mid-latitudes.  

 

September 16, 1987, saw 27 nations (including South Africa) sign a global environmental 

treaty, called the Montreal Protocol. The primary aim was to reduce substances that deplete the 

Ozone Layer with a specific proviso to reduce the 1986 production levels of these compounds 

by 50% before the year 2000. This international agreement included restrictions on production 

of CFC-11, -12, -113, -114, -115, and the Halons (chemicals used as a fire extinguishing 

agents). In 1990, an amendment approved in London was more forceful, and called for the 

elimination of production of these listed compounds by the year 2000. Certain chlorinated 

solvents, like methyl chloroform (CH3CCl3), and carbon tetrachloride (CCl4) were added to the 

London Amendment in 1992. Subsequent amendments added methyl bromide (with exemptions 

for specific uses), hydrobromofluorocarbons, and bromochloromethane. 

  

The halocarbon measurements at Cape Point GAW station date back to 1979 when the hype 

surrounding the stratospheric ozone hole and CFC-catalyzed O3 destruction in the stratosphere 

(coupled to increased biologically harmful surface UV levels), was most prominent in the public 

eye. Since then, the data record from CPT shows the effectiveness and successes of a 

concerted effort from many inter-governmental agencies (including South Africa) to adopt 

legislation to curb the emissions of certain CFC’s (e.g. Montreal Protocol, 1987). Despite the 

longevity of most halocarbons in the atmosphere (CH3CCl3 being an exception), it is evident 

from Figure 2. that the negative growth rates observed is sound cause for a successful recovery 

of the stratospheric O3 layer in the next 20 – 30 years, provided that other ozone depleting 

compounds (ODCs) (not discussed here) are curtailed effectively globally as well. Monitoring 

these halocarbons are still important for recording the recovery of the stratospheric ozone layer 

back to pre-“Ozone Hole” levels that are expected to occur between 2040 and 2050.                                                                                                                                                                     
                               

  

 

Figure 2:- Long term measurmemnst of selected CFC’s at Cape Point. Source: Casper 

Labuschagne, Cape Point GAW station. 
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2.2 Ozone observational activities 
 

The South African Weather Service (SAWS), an agency of the Government Department of 

Environmental Affairs and Tourism (DEAT), is a focal point of ozone monitoring and research 

activities in South Africa. These activities are enhanced by collaboration with a few national 

research centers and universities within the country and many international collaboration.  

 

The ozone monitoring and research activities are conducted also within the context of the World 

Meteorological Organizations (WMO) Global Atmosphere Watch (GAW) program.  

                                                                                                                                                                                                

                                                                                 

2.3.1 Atmospheric Ozone Monitoring 
 

The first South African column ozone measurements were made during 1964 until 1972 with 

Dobson #089 operating from Pretoria. Reinstating South Africa’s commitment to the Vienna 

Convention, the Weather Service now operates two Dobson ozone spectrophotometers, #089 at 

Irene near Pretoria (25.9 S, 28.2 E) since 1989, and #132 at Springbok (29.7 S, 17.9 E) since 

1995. Both these instruments have been regularly calibrated with reference to the world 

standard. Our 2011 participation at the recent UNEP/WMO Dobson Data Workshop held in 

Hradec Kralove, Czech Republic re-affirmed good quality data sets.  

 

The Dobson Ozone Spectrophotometers at Springbok D132 has been operating well during this 

period conducting daily Total Ozone (TO3) column observations. Dobson 089 from Irene 

experienced optical wedge belt problems in 2012 and again December 2013, but was repaired 

and placed back in operation in mid-January 2014. All the 2013 Dobson data (level 0) was 

submitted to WOUDC as part of our WMO Data Obligations following the 8ORM 

recommendations. Dobson 035, on “permanent’ loan from the UK Met. Office, has most 

unfortunately not been operating continuously at Cape Point since we still need to do some 

building construction changes to the GAW laboratory. However, D035 proved its value and has 

been operating in place of D089 at Irene for 2013, when D089 became inoperable. The value of 

the WMO/UNEP Inter-calibrations here also proved that the data sets can be made totally 

compatible and sustain a consistent long-term station record. 

Our Dobson data sets are maturing towards long-term climatic data sets. Figure 3a below 

depicts the Irene total ozone data record, since 1989, with and overall negative trend (-0.03). 

The negative trend is more profound in the 80’s and 90’s. There is significant evidence that the 

total ozone has entered a positive trend in the early 2000’s. This can be seen in figure 3b 

below, with a sustained positive trend since 2002 (+0.048). 

Whether this is an indication of Stratospheric Ozone Recovery (90 percent of the atmosphere’s 

ozone concentration resides in the Stratosphere) we still are not sure. Together with the data 

from the Irene balloon ozonesoundings, we are also investigating the questions whether 

pollution is also a contributing to enhanced “bad” ozone levels in the troposphere and near 

surface. 
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Figure 3a) A graph of Irene TO3 (level1 data set) since 1989 - 2013 

 

Figure 3b) Irene TO3 (level1 data set) since 2002 - 2013 

 

 

Concerning the Springbok Dobson data set, not shown here in this report, the trend analyses 

are not that clear. This being the fact that Springbok is in a different climate zone with different 

atmospheric dynamic influences. 

 

During 2009, the 3rd African UNEP/WMO International Comparison of Dobson 

Spectrophotometers was organized by the World Meteorological Organization and the South 

African Weather Service in close cooperation with the World Calibrations center at NOAA and 

the European calibrations center hosted by Deutsche Wetterdienst (DWD), Germany. This event 

was conducted during October 2009 at the Irene Weather Service Technical Centre, just south 

of Pretoria. 

 

After a three year break the Weather Service has been fortunate to reinstate its Vaisala ECC 

RS92 Ozonesonde sounding program form Irene a GAW regionals station in September 2012. 

The soundings are conducted with the Vaisala MW31 Digicora and RS92 GPS sondes and 1200g 

totex balloons. Thus we can state that we have been using the same system since 1990 when 
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we started, which implies the data sets is much more compatible. Irene operated weekly ozone 

sounding since 1990 until early 2007 with a few data gaps. 

We joined the Southern Hemisphere Additional OZonesondes (SHADOZ) program under 

leadership of the principle investigator Dr.  Anne Thompson in 1997 

(http://croc.gsfc.nasa.gov/shadoz/). This is a program from NASA, USA, which also is submits 

all data to  WOUDC and NDACC regularly. 

 

 
Figure 4 above. Irene ozone climatology : (a) 1990-1993 SAWS ozonesondes, (b) 1995-1998 

MOZAIC (4-11 km profiles are taken by commercial aircraft in landing/takeoffs from nearby 

Johannesburg International Airport) and 1999-2001 SHADOZ, (c) 2002-2007 SHADOZ, and  (d) 

2012-2013 SHADOZ. [ Figure and data with courtesy of Nikolai V. Balashov1 and Dr. Anne M. Thompson, Penn 

State University, Department Meteorology and NASA, USA. ] 

  

Surface Ozone measurements started in 1982 at the Cape Point site, and continuous time 

series are available since then.  Currently three ozone analyzers are used at the station for 

continuous surface ozone measurements at three different sampling altitudes (4m, 14m, and 

30m above ground).  An additional ozone analyzer was purchased following a recommendation 

made after the last audit by WCC-EMPA. This data was also used for and MSc Study, currently 

(2013 T Mkololo) to be finalized and published. 

 

 

3.3.2 Other relevant Trace Gases and profile measurements 
 

The pristine location of the Cape Point Global Atmosphere Watch GAW station (34.3S, 18.5E) 

enables measurements to be made in air that has passed over the vast clean Southern Ocean. 

Such long-term observations are representative of background conditions, making it possible to 

detect changes in the atmosphere's composition. The Cape Point GAW Laboratory is also 

scientifically twinned with a research partner, namely the Fraunhofer Institute for Atmospheric 
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Environmental Research (IFU) in Garmisch, Germany, now IMK-IFU (Forschungszentrum 

Karlsruhe). 

 

Measurements include a wide range of parameters namely: - surface O3, gases which lead to 

stratospheric ozone depletion such as: CFCl3, CCI2F2, CCI2F-CClF2, CH3CCl3, CCl4 and N2O  

greenhouse gases in the troposphere such as CO2  and CH4 and reactive gases such as CO. 

 

Furthermore, UV-A, UV-B and global radiation (total and diffuse) are also measured as well as 

the normal surface meteorological parameters. Radon measurements to assist with the 

classification of air masses arriving at Cape Point have been successfully established over the 

last five years. Regular scientific audits from EMPA, Switzerland for surface O3, CO and CH4 

have been successfully conducted over the past seven years. In 2003 the WCC-N2O 

(Forschungszentrum Karlsruhe IMK-IFU and Umweltbundesamt) conducted an audit for N2O at 

Cape Point. During 2006 with German collaborations ( GKSS Research Centre Geestacht) the 

Cape Point gashouse mercury measurement program was also revived. 

 

Since 2005 a project was undertake for the continuous measurements of aerosols. This is now a 

well-established program at the Cape Point GAW station and includes physical, chemistry and 

optical properties being measured.  This milestone was reached with start-up funding support 

from WMO, scientific partnering with NOAA ESRL scientists (who designed and constructed the 

aerosol system) and local SAWS station scientist running and maintaining the system. The 

latest addition was the establishment of Aerosol Optical Depth (AOD) measurement relevant to 

global climate change in accordance to detailed guidelines set out in GAW Precision Filter 

Radiometer Network (GAWNET) http://www.pmodwrc.ch/worcc  and Global Atmosphere Watch 

Program of the World Meteorological Organization (GAW) http://gaw.tropos.de 

 

 

2.3.3 Ultraviolet-B measurements  
 

Since January 1994 the South African Weather Service has maintained a routine program for 

monitoring erythemally weighted UV-B radiation at Cape Town (34.0S, 18.6E), Durban (30.0S, 

31.0E) and Pretoria (25.7S, 28.2E), De Aar (30.7S, 24.0E) and Port Elizabeth (33.9S, 25.5E). 

The equipment used in this network is the Solar Light Model 501 Robertson-Berger UV-

Biometer.  The program was motivated by and in collaboration with the School of Pharmacy at 

the Medical University of Southern Africa (MEDUNSA), near Pretoria.  The main purpose of the 

UV-Biometer network is to make the public aware of the hazards of excessive exposure to 

biologically active UV-B radiation, and it contributes to the schools' awareness programs for 

education. Regular enquiries from scholars are dealt with to satisfy their need to acquire more 

ozone and ultraviolet radiation knowledge. Celebrations around 16 September, each year, 

usually focus on public awareness. At these events the ministerial appearance encourages and 

informs scholars on the issues and actions of government.   

 

Since 2012 the SAWS is revamping its Solar Radiation network with SOLYS2 tracking stations. 

High quality DNI, GHI and DIFF are measured. In addition UVB and UVA (for the first time) is 

also measured. Instruments used for this is the CMP11 and UVS-AB-T UVB an UVA radiometers 

from Kipp&Zonen. This new network is a tremendous advantage for addressing our Ozone and 

UV issues in the country and displays cross cutting uses of technology for covering multi-

purpose project aims.  

  

An intense project to re-evaluate the UVB Biometer data set is underway. Traceable 

calibrations, scale factors and changes are being put together and some inter-referencing of 

http://www.pmodwrc.ch/worcc/pmod.php?topic=gawnet_aod_network
http://www.pmodwrc.ch/worcc/pmod.php?topic=gawnet_aod_network
http://www.pmodwrc.ch/worcc
http://gaw.tropos.de/
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sensors has been undertaken. We are looking to establish a routine “round-robin” type of 

network referencing on a routine bi-annual time scale. 

The main purpose of the UV-Biometer network is to make the public aware of the hazards of 

excessive exposure to biologically active UV-B radiation, and it contributes to the schools' 

awareness programs for education. Regular enquiries from scholars are dealt with to satisfy 

their need to acquire more ozone and ultraviolet radiation knowledge. Celebrations around 16 

September, each year, usually focuses to create public awareness. Once a year on this day it is 

also dedicated to the hard working ozone observers and technicians gathering the 

measurements. 

 

Renewed UV research is being undertaken by the Council for Scientific and Industry Research 

(CSIR) under the leadership of Dr. C Wright at the School of Health. Their research unit is 

conducting research and monitoring of UVB exposure amongst scholars and many other 

outdoor activities by means of tagged badge dosimeters. The SunSmart Schools Research 

Project, which was co-funded by the Cancer Association of South Africa (CANSA), the South 

African Medical Research Council and the CSIR. In one outcome of the research, CSIR 

environmental health researchers have drafted a sun protection policy for schools and a 

roadmap for future actions.  http://www.ehrn.co.za/sunsmart/  

                                                  
 

2.3.4 The South African Air-Quality Information System (SAAQIS - SAWS) 
 

 

The South African Air Quality Information System (SAAQIS), provides a common platform for 

managing air quality information in South Africa. It makes data available to stakeholders 

including the public and provides a mechanism to ensure uniformity in the way air quality data 

is managed i.e. captured, stored, validated, analyzed and reported on in South Africa.  

  

The SAAQIS aims to: 

 

 Ensure that air quality information management and reporting requirements directed or 

implied by the National Environmental Management: Air Quality Act, Act 37 of 2004 

(NEM-AQA) are efficiently and effectively met. 

 Ensure that air quality management decisions, interventions, activities and actions are 

informed by accurate, current and complete information. 

 Ensure that accurate, current, complete and relevant air quality information is available 

to all stakeholders and the public. 

 Provide all South African’s with information on the state of their air quality and the 

status of efforts to progressively ensure their right to air that is not harmful to health 

and well-being. 

 Improving the availability of air quality information facilitates transparency in processes, 

informs decision making, and helps build capacity 

 

The South African Weather Service is now well settled in it role of the custodian of the South 

African Air Quality Information System (SAAQIS) which has been developed and launched 

during 2010. The SAAQIS is a web-based interactive air quality information system which seeks 

to provide state of the air quality information to citizens and it is a research portal for 

strengthening policy development related to air quality issues. This has a profound advantage 

in that the country we can begin to assess whether air quality is improving and also identify 

areas where potential air pollution problems exists. 

 

http://www.ehrn.co.za/sunsmart/
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Various national air-quality monitor stations is linked in real time gathering vital atmospheric 

data for decision making for improving ambient air quality in especially our industrial areas. 

Technical staff off the SAWS is tasked to calibrate and maintain these monitoring stations as 

part of the normal weather observational system across the country. http://www.saaqis.org.za/ 

 

 

2.3.5 Other Observation/Monitoring Networks - Research Aircraft 
 
The South African Weather Service’s two research aircraft Aerocommanders are used as Air-

borne monitoring platforms.  Site sampling is conducted at a speed of 100 ms-1 , at low 

atmospheric levels (500 – 3000m above ground level) and the range of the aircraft is around 

3.5 hours, over predetermined pollution hotspot areas over the country.  

 

In addition to standard meteorological parameters, instruments mounted in and on the aircraft 

measure the following trace gases and aerosols: 

 

 Carbon dioxide, Carbon monoxide, Sulphur dioxide, Hydrogen sulphide, Oxides of 

nitrogen, Ozone, Volatile organic compounds, and the concentration of aerosols 

between. 

 

There has been a shift in air quality management in South Africa from source control to 

pollution prevention by focussing on ambient air quality is intended to ensure improved air 

quality for future generations. The aircraft monitoring capabilities complements other ground-

based research and monitoring processes to ensure that information and data associated with 

air pollution are of the highest quality and are accessible to all South Africans. 

 

The primary airborne monitoring project objectives are: 

 

 To determine the spatial and temporal characteristics of air quality over South Africa 

through the use of ground-based, airborne and satellite measurements; 

 To validate the various measurements and integrate them into a holistic picture of the 

South African air quality situation with the context of the region; 

 To build capacity in the fields of air quality and atmospheric chemistry through hands-on 

training. 

 

The Aircraft research and monitoring facilities are jointly managed by the South African 

Weather Service and the Climatology Research Group of the Witwatersrand University (Wits) in 

Johannesburg. These aircrafts and logistical staff have taken part in field experiments 

conducted in UAE and India within the last few years. 

 

2.3.6 LIDAR 
 

The Council for Scientific and Industrial Research - CSIR has developed a new mobile LIDAR. 

The Light Detection and Ranging (LIDAR) has become an excellent tool for monitoring the 

atmosphere in a relatively short period of time (within a few seconds to minutes). Currently, 

LIDAR systems are used for studying the atmospheric structure and dynamics, trace 

constituents, aerosols, clouds, boundary and mixed layers and other meteorological applications 

although ground based LIDAR systems are deployed for atmosphere studies in many developed 

countries, it is still a very novel technique for South Africa and African countries. There are 

currently two different LIDARs available in South Africa, located in Pretoria and Durban 

respectively. Field experiments were also conducted during this period at the NW University’s 

Elandsfontein long-term atmospheric monitoring station. A station that we also hope in future 

http://www.saaqis.org.za/
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to register as a GAW regional station which has its very own unique location and very high 

quality data sets. Norwegian scientific involvement is also very prominent at this station as part 

of the NW Groups international collaborations.   

 

The Durban LIDAR is operated at University of KwaZulu-Natal as part of cooperation between 

the Reunion University and the Service d'Aéronomie (CNRS, IPSL, and Paris) for climate 

research studies. It allows for studying the stratosphere-mesosphere (30-80 km) thermal 

structure and troposphere-stratosphere aerosol (8-40 km). Future plans include field campaign 

measurements in and around South Africa, for qualitative industrial pollutant measurements 

and higher atmosphere characteristic changes in ozone, aerosol and other parameters.                      

 

 

3. Calibration activities and data submissions 
 

The main progress in data quality and research activities can also be ascribed to the fact that 

SAWS became an ISO 9001 certified national Meteorological institute. Improvements on 

instrument calibration and standard operating procedures has been upgraded. This is kept in 

check with regular internal and external audits to maintain the ISO accreditation.  

 

All primary GAW data sets (ozone and trace gas data) are submitted regularly to WMO 

recognized World Data centers. Dobson column ozone is submitted to WOUDC, Toronto, 

Canada. Since the 8ORM and recommendations Level 0 Dobson Total ozone data forms part of 

the annual submission. 

 

The last Dobson Intercomparison was conducted in 2009 at Irene Weather Office. On the 

recommendations of the WMO SAG for ozone the IC intervals has been moved along and the 

next African (WMO Region 1) intercomparison could take place in 2015 at Irene. 

 

Since the inception of the Dobson programs these instruments have been internationally 

calibrated through inter-comparison campaigns as supported by UNEP and WMO. Various 

regular external international (EMPA) scientific audits remain in place for the Cape Point GAW 

station. Round-robin exercises amongst the Global GAW network with travelling standard 

gasses also remain in place. 

 

Two of our broad band UVB Biometers, also were re-calibrated (and capacity building 

undertaken) with German collaboration. Dr. Uwe Feister from the Deutscher Wetterdienst 

Meteorologisches Observatorium Lindenberg, facilitated this processs. 

 

  

In-house stronger ties are forged with the SA National Metrology Institute of South Africa 

(NMISA) in a similar way as WMO GAW’s collaboration with the Swiss GAW auditing group, 

EMPA.  This will also enhance our ozone and trace gas measuring program as NMISA is in the 

process of developing locally developed reference standards for others also to use. 

 

 

4. Capacity Building and Collaboration (national and international)   
 

4.1 Capacity building: 
 

Capacity building remains a focal point of our activities. Regular school and student visits take 

place at GAW Cape point station and regional GAW sites such as the Irene Weather office. 

Below Figure 5:- From top left clockwise. a) La Reunion, Franch visiting students receiving 
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information on the purpose and operations of the Dobson 089 Irene instrument, b) Mr. Ernst 

Brunke lecturing Western Cape university students, in the CPT Laboratory, c) Springbok Dobson 

operators receiving certificates of appreciations on World Ozone Day, and d) training on the 

ozone calibrators preparing ECC Cells for sonde flights form Irene. 

 

Figure 5:- Capacity building in progress  

   

          
 

             
 

     

4.2 Collaboration 

  
We also wish to take this opportunity to thank our many collaborators (listed below) for the 

many decades of support and obtaining results driven valuable atmospheric information from 

our region. 

 

Nationally, the ozone research related activities are included with outside institutions and 

universities, mostly linked to post-degree studies. These are institutions and universities are a) 

Council for Industrial Research (CSIR), b) University of KwaZulu Natal, Durban c) the 

universities of Cape Town, Stellenbosch and Western Cape d) University of North West, 

Potchefstroom and e) University of Pretoria.   

 

South Africa must also acknowledge its many international collaborators with specific references 

to international programs and institutions such as: 

 

• The World Meteorological Organization (WMO) and many other NHMS in our region. 

Participation of Experts at a) SAG-OZONE Dobson Ad Hoc Group, SAG greenhouse Gasses, 

Representatives at CAS management level and WMO OPAG EPAG meetings. 
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• Project SASRIO (RSA and French) ARSAIO, A South African and French Collaboration 

project. In this context, CNRS and NRF have established a GDRI project called ARSAIO 

(Atmospheric Research in Southern Africa and Indian Ocean) along with French and 

South African laboratories and scientists involved in atmospheric research and 

observations in Southern Africa and the neighboring regions of the Indian Ocean. The 

GDRI ARSAIO project focuses on following scientific themes aimed at obtaining a better 

understanding of southern tropics/sub‐tropical :-  

•  Atmospheric pollution and climate change in Southern Africa 

•  Troposphere ozone and aerosol studies over Indian Ocean Region 

•  Greenhouse gas measurements 

•  Middle atmosphere dynamics and thermal structure 

• Observations and comparative studies from ground‐based and satellite 

observations 

•  Water vapor cycle study in the Upper Troposphere‐Lower Stratosphere 

•  Stratospheric ozone variability and UV radiations in the southern tropics 

ARSAIO Website: - http://www.southern-africa.aird.fr/science-in-southern-

africa/research-projects/atmospheric-research-in-southern-africa-and-indian-

ocean-arsaio  

 

• SHADOZ: - Penn State University, NASA. A largest partner in ozone research and part of 

the ozonesonde sounding network. 

 

• NOAA-ESRL, Boulder, USA  Dobson spectrophotometer calibrations, and  

Flask sampling and aerosol monitoring, HATS etc. 

  

• WOUDC and ARQP, Toronto, Canada Ozone data submissions, Research data 

       GAPS Program sampling at De Aar Station   

 

• UEA, Norwich Univ. , UK   Flask Sampling O2/N2  

 

• CSIRO, ANSTO & Wollongong Univ., Aus. Monitoring/ research 222Rn at Cape Point 

 

• PMOD, Davos, Switzerland   PFR-AOD measurements 2AP tracker CPT 

 

• GAWTEC, Germany. A special word of appreciation is extended to GAWTEC. From its 

inception six young South African GAW scientist has participated in this special training 

http://www.schneefernerhaus.de/e-gawtec.htm,   

 

• DWD, Hohenpeissenberg, Germany, Dobson calibration assistance, Submission of CO 8 

O3 data for Modelling purposes, GEMS 

 

• GMOS- Global mercury observation system of which the Cape Point station takes 

Coordination in done by CNR - Institute of Atmospheric Pollution Research, Rome, Italy. 

 

• MPI‐BGC in Jena, Germany.  The Tall tower atmospheric gas measurements group (TAG) 

of the Max Planck Institute for Biogeochemistry (MPI‐BGC) in Jena, Germany, has 

established an atmospheric observatory for trace gases at Gobabeb, Namibia in 2012, 

 

• EMPA http://www.empa.ch/plugin/template/empa/704/  Regular Audits at CPT 

http://www.southern-africa.aird.fr/science-in-southern-africa/research-projects/atmospheric-research-in-southern-africa-and-indian-ocean-arsaio
http://www.southern-africa.aird.fr/science-in-southern-africa/research-projects/atmospheric-research-in-southern-africa-and-indian-ocean-arsaio
http://www.southern-africa.aird.fr/science-in-southern-africa/research-projects/atmospheric-research-in-southern-africa-and-indian-ocean-arsaio
http://www.schneefernerhaus.de/e-gawtec.htm
http://www.empa.ch/plugin/template/empa/704/
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• IMK-IFU Garmisch, Germany for ongoing collaboration and GAWSIS 

http://www.empa.ch/gaw/gawsis/ and IMK-IFU Garmisch, Germany. The long-term 

measurements (meta data, trace gas species, instrument type) which are being 

conducted at Cape Point and its regional GAW sites are listed on the site 

 

• GAWNET http://www.pmodwrc.ch/worcc/pmod.php 

 

• The DEBITS Program - Passive sampling and rain water analyses from the Group of the 

Northwest University is here involved. 

 

• LSCE, CNRS and DEBITS, Paris and Toulouse, and La Reunion Island - France. (Flask 

sampling , the SASRIO project and GDRI offices) 

 

• The CZECH  SOO-HK, in Hradec Kralove – collaboration in the region. 

 

5. FUTURE PLANS AND RECOMMENDATIONS 

 
For the future our first quest will remain to sustain our Cape Point GAW facilities and monitoring 

program, and this includes the regional aspects as described earlier in the report. Upgrading 

instruments either by obtaining new ones or by collaboration exchanges shall be pursued. 

Honoring our WMO commitments, especially with regards to data depository in World Data 

Centers will continue and we shall nourish our current and future collaborations to enhance our 

standing and role to be fulfilled in the international arena. 

 

We would like to re-evaluate our Dobson data records since 1989  and create proper level 0 and 

level 1 data sets. Data capturing for the 1966 - 1972 Dobson 89 period is much more difficult, 

but we still hope to bring this to a conclusion. Our research efforts will continue with data 

analyses to address not only stratosphere ozone recovery but also to note results to ozone 

concentrations changes in the troposphere and near surface as the country industrialise further. 

The Irene site, once a very rural site, has become an important site in the middle of the 

developing Mega-City of Johannesburg and Pretoria where air quality aspects are a growing 

concern. 

 

Research work at the South African Weather Service continues to include a service 

rendering UVB Forecast, especially during summer months. The UV forecast modelling 

issues needs more attention as South Africa has some of the world’s highest UVB levels 

during the summer months. The need to establish long term continued high-resolution 

spectro-radiometer UV observations at some suitable sites in southern Africa is only partially 

being addressed alongside the role out of a new Solar Tracking (Solys2) station network. 

The replacement/extensions of the Dobson’s with Brewer spectrophotometers are still some 

of our future expectations to be fulfilled. 

To continue building our scientific capacity – ozone, atmospheric research and monitoring in 

general, and related Climate Change Activities). The South African “ozone” community is very 

small and published peer reviewed articles of research findings remain admittedly very scarce. 

 

 

 

http://www.pmodwrc.ch/worcc/pmod.php
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5.1 Recommendations addressed to the 9ORM 
 

 In light of a diminishing based ground observational network it is essential that we first 

of all sustain what we have, and encourage new stations. Satellite verification with a 

diminishing ground based network also runs into verification difficulties. However it is 

encouraging to see a few new ground based monitoring efforts. 

 

 Renewed efforts for renews monitoring stations. The relocation of unused instruments 

remains a viable option. For monitoring of total ozone (Dobson) and possibly also UV 

(Brewer) it is also an important part of the capacity building. Though each campaign 

usually has specific features, general rules on ownership, financial support for transport 

of instruments, training of operators and installation at the site should be defined and 

fixed under the umbrella of WMO and UNEP. This will make preparation and realization 

of such actions faster, simple and more efficient. 

 

 Mitigating and adapt to Climate Change also indicates to us that more (not less) 

monitoring is needed. This is also crucial to enhance early warning systems and real 

time data. Changes are imminent just as the recent detection of 4 banned CFC’s in the 

atmosphere and their fast rising levels.  

 

 Gaps in ozone research prevents a full understanding of the potential climate change 

impacts (and vise-versa) and this complicates the impact on the health and food 

security sectors especially.  Models and/or methodologies exist to begin projecting the 

impacts of ozone change on human health such as heat stress, crop production, and 

growth inhibitors (ozone and UVB burn), etc. but they are still very robust. Thus there is 

a need for application development to forecast impact on health and such other risks.\ 

 

 Economics (finding) plays a huge part in ozone research and monitoring. There is an 

ever increasing demand on providing commercial revenue and thus is detrimental to our 

traditional way of research and monitoring. We shall have to find alternative projects 

such as the Alternative Sector activities to assist in finding mutual grounds for 

enhancing and even sustaining monitoring capabilities. For example the Solar Energy 

sector provides a very good vehicle for additional solar, AOD and UV related 

measurements and we should exploit these options. 

 

 There are three-way links to bring resources together and to consolidate ground-based 

measurements for Stratospheric, Troposphere and near surface ozone.  Thus combined 

research projects with earmark on Ozone - Air Quality and Climate Change could pull 

resources together and provide more efficient impact on efforts which started out more 

than 25 years ago just to monitor the Ozone Layer only. 

 

 Balloon ozonesonde networks provide critical observations which give high resolution 

vertical profiles (sampling every2 sec.) of ozone and water vapour that are needed for 

multiple scientific activities in ozone research and therefore sounding need to be 

maintained and increased. 
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 The need for International Data Archives (such as WOUDC) needs to be preserved with 

great care, and services from these centers could be enhanced. 

 

 By the same token, MOU’s, bilateral agreements between countries, institutions and 

NMHS’s should be exploited more and must reach the scientist on the ground-level. This 

is perhaps to be propagate at important managerial meetings such as this meeting so 

that tangible actions can filter though to enhance research and monitoring at ground-

level. Many of these agreements do not go further than the signed document. 

 

 

6. Region relevant research literature  
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