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1. Self-isolation index for Ust-Kamenogorsk city 

 

Figure S1. Self-isolation index for Ust-Kamenogorsk city  

(Source: https://datalens.yandex/covid19) 
 

2. Description of the monitoring sites 

The atmospheric air monitoring system in Ust-Kamenogorsk consists of five stationary stations 
with manual sampling. Monitoring stations are distributed evenly throughout the city and each 
post covers its own area.  

Station №1 is located along Rabochaya Street at a distance of about one kilometer from the 
south-western side of the main city sources of emissions:"Kazzinc" LLP and Ust-Kamenogorsk 
CHP. Warehouses and residential buildings are located near the monitoring post. 

Station №5 is located in the administrative center of the city in the courtyard of five-story 
residential buildings. The post is located at a distance of four km from the main industrial 
enterprises. One of the busiest city roads runs at a distance of 120 m. 

 

https://datalens.yandex/covid19
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Figure S2- Monitoring station №1 (left) and station №5 (right) 

Station №7 is located in the Zashchita micro district, next to the railway station (250 m). At 
15 m there is a four-storey hospital building and a motor road (10 m).  

Station №8 is located in the courtyard of the city greenhouse, which is 2 km away from the 
western side of the Sogrinsk CHPP. The highway runs at a distance of 40 m, five-storey 
residential buildings are located at a distance of 100 m from the south side. 

  
Figure S3 - Monitoring station №7 (left) and station №8 (right) 

Station 12 is located on the left bank of the Irtysh River, in an actively developed part of the 
city. The post is located in the courtyard of a nine-storey residential building at a distance of 30 
meters. A lively avenue runs at a distance of 100 m. 
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Figure S4 - Monitoring station № 12  

 

2. Methodology of the measurement  

Monitoring of the ambient air quality in the cities of Kazakhstan according to the 
Environmental Code of the Republic of Kazakhstan is carried out by the RSE "Kazhydromet". 
Kazhydromet operates its monitoring stations in accordance with the Guideline Document 
#52.04.186-89 “Guidelines for the control of air pollution”. The document has been issued in 
1991. According to the requirements of the Guideline Document, monitoring posts should be 
located in the most polluted zones, the administrative center, residential areas, and parks. Air 
sampling should be carried out at a height of 1.5-3.5 m from the ground for 20-30 minutes.  

 

Figure S5 – The process of sample analysis 
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3. Quality Assurance and Quality Control activities  

East Kazakhstan branch of RSE "Kazhydromet" is an accredited laboratory in Kazakhstan. 
The accreditation certificate is issued for 5 years by the National Accreditation Center 
http://www.en.test.nca.kz/company/index.php. To control the quality of the laboratory, the 
National Accreditation Center conducts preventive control every 1.5 years. The issued test results, 
compliance with the methods, and quality of measurements are monitored. In case of significant 
violations, the accreditation certificate can be suspended or withdrawn. The National Center for 
Expertise and Certification (https://naceks.kz/services/metrologiya/) controls the activities of 
laboratories and can organize interlaboratory comparison measurements in the event of a dispute 
between accredited laboratories.    

The laboratory assistants complete daily checks of the serviceability of the equipment and 
report the presence of defects if any. If found, the data is logged. A service engineer inspects the 
equipment and conducts maintenance and repair works if the equipment gets broken.  

The equipment is checked according to the schedule of the passport requirements. In 
addition, technical control is carried out by the Department of Environmental Monitoring of 
Kazhydromet. The works are carried out according to the approved schedule.  

The results collected using the manual sampling are prone to a high risk of distortion due 
to the human factor (poor quality sampling, the duration of sample delivery to the laboratory), 
insufficient sampling frequency (only 4 times a day) and the duration of analysis and data 
processing. 

In 2013, the World Bank pointed out a number of issues of the atmospheric air monitoring 
system in Kazakhstan, such as  outdated techniques, insufficient coverage by the monitoring 
system,manual monitoring of air quality, and  lack of monitoring of high-priority pollutants PM10, 
PM2.5. 

In its third review, the UN also recommended the active implementation of automatic 
atmospheric monitoring stations.1  

These recommendations have started to be implemented in Kazakhstan. In Ust-
Kamenogorsk, it is planned to transfer monitoring posts from manual to automated sampling in 
2021. PM10, PM2.5 have been monitored at all five posts since January 2021. It is also planned 
to install three additional automatic posts for monitoring the atmosphere. The transition to AQI to 
raise public awareness is being discussed. As part of increasing public access to environmental 
information, the monitoring results are posted on the Kazhydromet website2. 

 

 

 
1 https://unece.org/DAM/env/epr/epr_studies/ECE_CEP_185_Eng.pdf 

2 https://www.kazhydromet.kz/ru/ecology/informacionnye-byulleteni-o-sostoyanii-
okruzhayuschey-sredy-respubliki-kazahstan/2020 
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