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Executive summary  
The SIBELIUS project has developed and delivered new technology which is providing improved 

pasture monitoring capabilities in Kyrgyzstan to support the country’s large and economically 

significant herding community. Satellite Earth observation provides an efficient means for 

monitoring environmental parameters, such as pasture, snow and drought, over inaccessible 

regions, which can facilitate improved pasture management decisions to help prevent the 

degradation of pasture regions in the hills and mountains, which is an increasing problem in 

Kyrgyzstan.  

At the heart of the SIBELIUS technical 

solution is the Kyrgyz Data Cube, 

which provide an efficient means for 

storing and accessing satellite data 

and derived products. The Data Cube 

contains a historical archive of data 

and is continually growing as new 

satellite data is automatically 

acquired and processed. The Kyrgyz 

Data Cube has been delivered and 

installed at the Central-Asian Institute 

for Applied Geosciences (CAIAG). 

Staff have been trained on how to maintain the Data Cube and its associated services, and on 

how to use the data for their own research. 

An important feature of the SIBELIUS project is that it has combined its technical solution with 

a series of initiatives to ensure the benefits from the technology are propagated outwards 

across the country to create improved resilience for herding communities. For a project being 

run in the UK but being delivered in a country on another continent, like Kyrgyzstan, it is vital 

to have a good understanding of the political and administrative landscape of a country. In 

SIBELIUS this background knowledge has largely been provided by the Kyrgyz Mercy Corps 

team, who have been working in-country since 1994, and many of whose staff are Kyrgyz 

citizens, which proved to be invaluable for navigating the complexities of the country. 

On the move with livestock in Ak Muz, one of the 

project’s test site regions.   
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Project overview 

Problems with pasture and recent reforms 

Pasture plays an important role for 

Kyrgyzstan’s people and economy. 

However, currently the country is dealing 

with severe levels of pasture degradation, 

both from decreased biomass, meaning 

there is less nutritional value available for 

livestock, and from the encroachment of 

unpalatable vegetation. In addition, 

climate change is causing altered 

precipitation patterns, leading to 

increased aridity and drought, 

particularly in mountain pastures. These 

problems are compounded by a lack of 

key, detailed pasture and mapping 

information in some areas, which is 

important for improved grazing 

management.  

The Pasture Law in January 2009 was a key legislative instrument to deal with growing 

pastureland degradation. Under it all the pastureland in the country is considered a national 

treasure and cannot be privatised. The Pasture Law also devolved pasture management rights 

from regional and district level branches of the central government to local self-governments 

and community-based organizations, called Pasture User Unions, and their executive bodies, 

called Pasture Committees1. Recent investment and training provided for Pasture Committees, 

e.g. from IFAD’s LMDP2 programme, meant that the Pasture Committees were well placed to 

work with the outputs from the SIBELIUS project.  

It is generally recognised that the Pasture Law of 2009, has been very beneficial for Kyrgyz 

pasture management, including evidence from satellite earth observation that pasture 

conditions have improved since this date3.  

 

1 Jyldyz Shigaeva et al. “Decentralizing Governance of Agropastoral Systems in Kyrgyzstan: An Assessment of 
Recent Pasture Reforms”, Mountain Research and Development (MRD), 2015. 
2 The LMDP programme aims to reduce poverty and enhance economic growth in pasture communities by 
improving livestock productivity and climate resilience. 
3 Ian Eddy and Sarah Gergel, 2014. “Assessing Pasture Resilience and Regime Shifts Using Vegetation Indices in 
Central Asia”. The Northern Eurasia Earth Science Partnership Initiative (NEESPI), poster presentation from the 
University of British Columbia. 

As summer arrives, herders in Kyrgyzstan leave 

their winter homes in the valleys and take their 

livestock to the pastures in the mountains. When 

the summer is over, they return to their villages in 

the lower valleys. 

http://dx.doi.org/10.1659/MRD-JOURNAL-D-15-00023.1
https://www.ifad.org/en/web/operations/-/project/1100001709
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SIBELIUS has worked with herders and local officials, including the Pasture Committee 

members in two test sites, analysing their information requirements and ensuring their voices 

and priorities are heard in the project. Interviews with herders in the project’s two test sites 

have confirmed that a lack of information about local pasture conditions is one of the problems 

they face. They have also verified that degrading pasture conditions and an increase in inedible 

plants are major concerns in their summer pastures. 

Climate change 

According to a World Bank report4 from 2010, Kyrgyzstan is one of the most sensitive countries 

to climate change in Central Asia, but also one of the poorest in terms of its capacity to adapt 

to climate change.  

 

 
Left hand side “An Index of Sensitivity to Climate Change”. Right hand side “An Index of 

Adaptive Capacity to Climate Change”, where in each case Kyrgyzstan has been highlighted, 

from the World Bank report by Fay et al 2010.  

Kyrgyzstan’s land area is 90% mountainous and more than 60% of the population lives in the 

rural areas5. Of those, one-third work in the agriculture sector. Poverty is another major issue 

in Kyrgyzstan where more than 20% of the population live below the poverty line. Climate 

change affects the most vulnerable communities in the country, making the situation even 

more challenging.6  

As an example of the changing climate in Kyrgyzstan, the average annual temperature increase 

between 1901 and 2013 has been 0.17°С per decade. It is predicted that the annual average 

temperature will increase by at about 2°С by 2060, with a range of about 2°С to 5.5°С by 2085.7 

 

4 Marianne Fay, Rachel I. Block, and Jane Ebinger., 2010. Adapting to Climate Change in Eastern Europe and 
Central Asia. World Bank. 
5 Nurzat Abdyrasulova, “State of the Climate Change in the Kyrgyz Republic”, SIBELIUS report from the UNISON 
Group, Bishkek, January 2021. 
6 The National Statistic Committee of the Kyrgyz Republic website, Kyrgyzstan in Digits, www.stat.kg  
7 Climate Integration Support Facility Blanket Purchase Agreement AID-OAA-E-17-0008, USAID, 2018.  

https://openknowledge.worldbank.org/handle/10986/2407
https://openknowledge.worldbank.org/handle/10986/2407
http://www.stat.kg/
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It is also predicted that the rainfall patterns will change and there will be a significant increase 

in heavy rain, which in a mountainous country like Kyrgyzstan will increase the risk of flooding.  

Changes in annual temperatures and in the patterns of rain precipitation, plus the melting of 

glaciers and increased extreme weather events will expose almost all sectors of economy and 

local communities to climate risks. These are predicted to result in reduced availability to water 

resources, vulnerability to weather events and increased drought across the country. These, in 

turn, will significantly impact economic activities undertaken in six major sectors of agriculture, 

livestock, water resources, human health, education and energy generation. The impact of 

climate change is already affecting pastures, which are the basis for small-size and fragmented 

cattle farming as the main subsistence activity for Kyrgyz rural communities.  

This is the background context for the introduction of the SIBELIUS project. In summary there 

are many problems in Kyrgyzstan which are being exacerbated by climate change, where 

satellite derived information can play a role in both monitoring and managing the developing 

situation.  

Satellite derived products 

At the heart of the SIBELIUS infrastructure is a Kyrgyz 

Data Cube which is an efficient method for storing 

current and historical satellite data and derived 

products, so this information can be accessed and 

queried by staff at the key stakeholder institutions. 

Satellite derived products can provide regular 

information about key parameters such as pasture, 

snow and drought, which are vital for understanding 

pasture and hydrological conditions, which can in turn help build resilience for herding 

communities. The products from the SIBELIUS system can provide complete-country coverage 

and are provided more frequently and for longer periods of the year than would be possible 

using only ground-based measurements.  

One of the main advantages that satellites can provide is the ability to identify patterns of poor 

pasture developing across the country at a relatively early stage in the growing season. These 

patterns would be much more difficult to observe using a sparse network of ground-based 

pasture measuring stations; work that would also be an expensive undertaking in a 

mountainous country where road infrastructure is often poor.  
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The ability to identify snow with satellite Earth 

observation data is another important aspect of the 

SIBELIUS system. Snow plays an important role in the 

lives of rural communities in Kyrgyzstan, because 

snow in the mountains usually provides a slow release 

of water for crops irrigation and for livestock in the 

villages. This can provide a buffer in times when there 

is poor rainfall in the spring and early summer 

months. The fieldwork conducted by the SIBELIUS 

team found that herding communities are reporting 

that winter snowfall is becoming less predictable, 

which means their source of irrigation is also 

becoming less reliable. This is a problem which is impacting many mountainous countries, 

where mountain snow and glaciers are often described as being like water towers providing a 

vital source of drinking water, irrigation and hydropower which are increasingly becoming less 

reliable as a result of our changing climate. 

 

The SIBELIUS project is providing satellite derived environmental information, which can 

play an important role for improved livestock management.  

 
The benefits of satellite Earth observation compared to ground-based techniques. 

 
 

The satellite data used by the SIBELIUS project are freely available, which means that Kyrgyz 

stakeholders will not need to pay to receive them into the future, thus increasing the 

sustainability of the system. 

Impact and the UN SDGs 

The project’s impacts have been monitored and evaluated using the UN’s Sustainable 

Development Goals. Specifically, SIBELIUS is targeting SDG-1 “No Poverty”, SDG-2 “Zero 

Hunger” and SDG-13 “Climate Action”. 

 

Many herders are reporting that lower 

levels of snow are leading to water 

shortages. 
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Project partners 
The SIBELIUS project was conceived, developed and led by eOsphere Limited, who are satellite 

Earth observation specialists based in Oxfordshire in the UK. eOsphere assembled the SIBELIUS 

consortium to ensure that the team had all the technical expertise required, but also, 

importantly to make sure that the technical solution would be developed with and reflecting 

the needs of the intended beneficiaries of the project, i.e., the Kyrgyz herding community. The 

full team is introduced below. 

eOsphere Limited 

eOsphere is a UK SME focused on earth 

observation applications with a proven track-

record working around the world with local teams 

building operational systems to provide environmental information feeding into national 

services. At the heart of all of eOsphere’s work is an emphasis on making satellite data usable 

for our clients. eOsphere are experts in Open Data Cube technology, visualisation systems and 

extracting key information from large volumes of data and delivering this in products meeting 

the requirements of our end users.  

eOsphere’s offices are located at the growing Space Cluster in Harwell in Oxfordshire. 

University of Leicester 

The University of Leicester is a leading UK University and 

has been working with herding communities and 

policymakers in a number of countries since 2004 on 

issues of: Livelihoods and conservation, Environmental governance and justice, Climate change, 

adaptation and resilience, Grassroots activism, Institutional change. 

Mercy Corps in Kyrgyzstan 

Mercy Corps has been working in Kyrgyzstan since 1994, 

enhancing economic opportunity, providing finance for small and 

medium sized businesses, and helping communities raise 

healthier livestock to boost incomes and children’s health initiatives. This includes their having 

set-up and being the main shareholder in the Kompanion Bank, which focuses on community 
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development and social enterprise. Since 2001, Mercy Corps has served as the implementing 

partner of the US Department of Agriculture on Food for Education program, which will 

continue until 2021. Since 2012, Mercy Corps has supported over 500 public schools across the 

country in establishing school feeding programs.  

Deimos Space UK 

Deimos Space UK was created in 2013 to contribute to the UK and 

UK-export market for space systems, services and applications. It is 

located at the Space Cluster on the Harwell Oxford campus. 

The company offers expertise in flight systems, ground segment 

systems, space situational awareness, satellite navigation, applications and services. The 

knowledge of satellites, data systems and location-based services puts the company in a unique 

position when developing satellite applications. 

Centre for Nomadic Pastoralism Studies (CNPS) 

The Center for Nomadic Pastoralism Studies is an NGO based in 

Ulaanbaatar, Mongolia and normally focused on projects aiming to build 

resilience in local herding populations. They are a key SIBELIUs partner in 

Mongolia and also supported activities in Kyrgyzstan as part of a mutual 

learning process. 

The Central-Asian Institute for Applied Geosciences (CAIAG) 

The Central Asian Institute for Applied Geosciences was founded in 2002 

by the Government of the Kyrgyz Republic and the German Research 

Center for Geosciences, Potsdam, Germany. The research is conducted in 

the following areas: geodynamics and geo hazards; climate, water and 

geo-ecology; usage and protection of resources. Attention is paid to 

creation of technical infrastructure and information management, education, training and 

professional qualification of the researchers.  

The Pasture Department 

The Pasture Department is a part of the Ministry of Agriculture, Food, Industry and Land 

Reclamation and is institutionally responsible for pasture reforms in Kyrgyzstan. Its GIS 

Laboratory is responsible for the quality control and spatial data management in digital pasture 

mapping activities. 

Kyrgyzhydromet 

The Agency on Hydrometeorology under The Ministry of Emergency Situation of Kyrgyzstan 

conducts systematic observations of meteorological, agrometeorological conditions, the state 
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of crops and pasture, providing weather forecasts and hazard warnings to support its people 

and for the sustainable development of the economy. 

Solution development/journey 

Routes to impact 

The figure below shows a schematic representation of the overall design of the SIBELIUS 

project. The key focus and intended beneficiaries are the herding communities, indicated on 

the right of the diagram. The main technical solution is shown by the left of the diagram. This 

includes the satellite Earth observation data, stored in the Kyrgyz Data Cube, which uses the 

Open Data Cube format. The Kyrgyz Data Cube has mainly been developed by the UK team and 

is hosted at the Central-Asian Institute for Applied Geosciences (CAIAG). The satellite data can 

provide new information about important environmental parameters across Kyrgyzstan. For the 

SIBELIUS project, three “Routes to Impact” were identified at the beginning of the project, 

these being: 

1. Government coordination: government agencies coordinating livestock and land use 

from national to local scales. 

2. Direct: directly to the herders through social media and television broadcasts. 

3. Financial/insurance: through finance and insurance sectors. 

 
A schematic representation of the SIBELIUS’s routes to impact. 

Examples of Routes 1 and 2, are described in more detail in the “Results so far” section. The 

original intention for addressing Route 3 was to work in collaboration with the Kompanion 

Bank, who have close links to Mercy Corps. Extensive training was provided for bank staff, who 

include agronomists who work in the countryside regions. However, currently we have no 

evidence that EO information is being used by bank staff. This could be followed up in a legacy 
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evaluation. In general, engagement with the Kompanion Bank was more difficult during the 

lockdown period, which is why we have not made as much progress on this topic as with others.   

Understanding requirements 

An important part of the SIBELIUS project involved working with 

herders at selected case study sites to understand their 

requirements for information about pasture and to ensure their 

voices and priorities are heard in the development and distribution 

of new satellite-derived environmental products.  

During February and March 2020, Batbuyan Batjav from CNPS and 

Aibek Karabaev from Mercy Corps conducted fieldwork at the 

project’s two test sites where they interviewed people from 201 

herding households. Lack of information about pasture conditions 

was the most cited issue raised by the herders interviewed in the 

project’s test sites. This issue is one that satellite derived 

information is very well placed to address. The fieldwork also confirmed that most herders are 

experiencing deteriorating pasture conditions in their summer pasture regions, and this is being 

compounded by the increase in inedible plants in these regions, particularly the plant karagana. 

The fieldwork also examined issues of trust in different institutions and information sources. 

This helped the project team to understand that most herders have a relatively high level of 

trust in their local Pasture Committees, and thus the importance of working with them, which 

lead to extensive engagement and training.  

 

 
The main problems relating to livestock herding reported in the project’s test sites. 

The head of the Kazybek 

Pasture Committee. 
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The majority of herders reported they have experienced an increase in the degradation of their 

summer pasture regions and there has been an increase in the number of inedible.  

 
Trust in Pasture Committees in the project test sites, as a function of income. 

The satellites 

The satellites used by SIBELIUS can be divided into two types, higher and lower resolution. 

Landsat 8 and Sentinel-2 provide relatively high-resolution products (10-20 m) whereas MODIS 

and VIIRS have lower resolutions (~250 m), but have much higher revisit frequencies, which 

means they have a greater opportunity for seeing through clouds, which is often an issue in 

Kyrgyzstan especially in the hills and mountains. 

Sentinel-2 and Landsat 8 

These are considered high-resolution satellites with pixel sizes of 10 m for Sentinel-2 and 30 m 

for Landsat 8. These satellites are designed to monitor the use of land, vegetation, forest, and 

water resources, as well as natural disasters. 

The majority of the high-resolution products available through SIBELIUS are generated every 

10 days, using the images acquired during the last month. New high-resolution images are 

acquired by the satellites every 5 days, however often the ground is obscured by cloud cover, 

which is why composite images are created using the best data collected over a monthly period. 

The first higher resolution products in the SIBELIUS archive are derived from data acquired in 

2015. The optical (RGB) images used by SIBELIUS are derived using only Sentinel-2 images with 

10 m pixels. 
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МODIS and VIIRS 

These are considered as low-

resolution satellites with a maximum 

resolution of 250 m for MODIS and 

375 m for VIIRS. The lower resolution 

SIBELIUS products are produced 

combining data from MODIS and 

VIIRS together. One of the 

advantages of these satellites is the 

higher frequency with which they 

acquire images compared to the 

higher resolution satellites. There 

are 3 images per day from MODIS 

and from VIIRS. All the products are 

generated every 10 days, and their 

exact resolution depends on the 

specific product. 

The Kyrgyz Data Cube 

The Kyrgyz Data Cube is a key component of the SIBELIUS 

infrastructure which allows multiple time series of satellite data and 

derived products to be queried by the project’s partners. Output 

products, for example relating to pasture and snow, from the Data 

Cube can be ingested by desktop applications, web apps and 

dashboard front ends for stakeholders to integrate into their 

workflows. 

In April 2021 the Kyrgyz Data Cube equipment was installed at 

the Central-Asian Institute for Applied Geosciences (CAIAG) 

CAIAG were chosen by an independent consultant as the site to 

host the Data Cube because they have good facilities and well-

trained staff, and importantly, they have a commitment to open access for data.  

The architectural framework for the Kyrgyz Data Cube was originally pioneered by Geosciences 

Australia in 2013, with Digital Earth Australia. Since then, Open Data Cubes have been built to 

serve many countries around the world, including the continent wide, African Data Cube 

initiative being led by the Digital Earth Africa consortium. In addition to providing free access 

to the software, Open Data Cube8 also provides a community, where interested researchers 

 

8 https://www.opendatacube.org/ 

SIBELIUS satellite data. Sentinel-2 (going back to 2015), 

Landsat 8 (going back to 2013), MODIS (going back to 

2009), VIIRS (going back to 2012). 

In 2021 the Kyrgyz Data Cube 

contained 17.1 TB (Terabytes) 

and is growing at 2.3 TB per year. 
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can share ideas and help each other to solve problems. This freely available resource is another 

feature which will help the long-term sustainability of the Kyrgyz Data Cube.   

The historical archive stored on the Kyrgyz Data Cube is an important resource because it allows 

changes to be tracked over time and for anomalies to be spotted when conditions, e.g. relating 

to pasture or snow, differ significantly from normal. The archive consists of the following: 

• Sentinel-2 (going back to 2015) 

• Landsat 8 (going back to 2015) 

• MODIS (going back to 2003) 

• VIIRS (going back to 2012) 

• All MODIS/VIIRS products go back to 2003. 

• All high-resolution indices (NDVI, NDSI, NDWI, NDDI) go back to 2015 

The processing chain that transforms 

the initially downloaded satellite data 

into useful products has several 

stages. The first stage is to generate 

the analysis ready data, which 

includes removing or masking 

unwanted atmospheric effects. The 

next stage is to generate several 

intermediate indices, from which a 

range of pasture and snow products 

are produced on regular cycles 

throughout the year 

The Kyrgyz Data Cubes will allow for 

the rapid expansion in the use of 

satellite data, including unforeseen 

applications that might be stimulated 

once different user groups see what 

data and resultant information is 

available.  

The SIBELIUS Visualisation Website 

There are several different ways to access data and information from the Kyrgyz Data Cube. 

However, the simplest is by using the SIBELIUS Visualisation Website. The Visualisation Website 

was designed to be as simple to use as possible, so that end users with no background in 

satellite technology can access information they may need for making decisions relating to 

herding and pasture management. These end users could be working in government 

departments, such as the Kyrgyz Pasture Department who might need to make national 
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decisions to alleviate large scale problems, or they could be local officials, who need 

information to pass on to herders in their region or to use the information in their pasture 

management planning.  

An overview of the main products available on the Visualisation Website is provided below. 

Optical (RGB) 

The RGB product is a combination of the satellite’s red, green and blue bands 

which produces an optical image of what the Earth’s surface looks like from the 

satellite. 

A cloud mask is applied to each image acquired, and the least cloudy images from a given time 

window are used to form a composite image. In theory the resultant optical images should not 

contain any visible clouds. However, it may sometimes be possible to see features in the images 

due to small imperfections from the cloud mask algorithm and solar illumination. 

Vegetation Index (NDVI) (Normalized Difference Vegetation Index) 

The Normalised Difference Vegetation Index (NDVI) measures how much green 

vegetation is present on the ground. The index is calculated by the absorption 

and reflection of the red and near-infrared bands by the chlorophyll within 

plants. 

The NDVI is scaled between  -1 and 1, with 1 describing very high levels of vegetation and 0 

describing no vegetation at all (bare land). Values less than 0 are usually water, snow, cloud or 

other non-vegetative phenomena. 

Pasture Anomaly 

The Pasture Anomaly product compares the pasture biomass at a given time (usually the 

current time) to the historic time-averaged pasture biomass value at the same time of year. It 

therefore shows whether the current pasture is better or worse than average for a given region 

and time of year. It is expressed as a % deviation from the historical average. We colour the 

resultant image products, so that better than average regions are coloured in shades of green 

and regions worse than average are shades of orange and red, while average conditions are 

yellow.  

The pasture anomaly product below shows the pasture conditions from the summer of 2020, 

where it can be seen there is a large red region in the central southern region, which indicates 

significantly worse pasture than normal. It can also be seen that the northwest and southeast 

and regions are significantly better than average. The figure also shows three “greenness 

graphs”, which are also available from the Visualisation Website. These show the progression 

of the NDVI (therefore indicating pasture quality) throughout the season for individual soums, 

as indicated by the columns. These current conditions can be compared to the average for the 

last 10 years which is indicated by the blue line. The bars are coloured using the same scheme 

as the map product, i.e. red and orange for worse conditions than average and green, better 

than average.  
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The central image shows a RGB product July 2020, with two “greenness graphs” which are 

available from the SIBELIUS Visualisation Website which show the current pasture conditions 

(indicated by the bar charts) measured against the average pasture conditions calculated 

using the Kyrgyz Data Cube archive.  

Pasture Biomass 

The Pasture Biomass product is the conversion of NDVI data to pasture biomass in kg/ha using 

an equation obtained comparing NDVI with ground measurement data. This should only be 

considered as an indication of the amount of pasture biomass that is present on the ground, 

because there are various ways in which inaccuracies can occur. For this reason, the SIBELIUS 

team have tried to promote the use of the pasture anomaly product as the most reliable 

indication of pasture conditions, because it is a relative measurement (comparing current to a 

historical average) rather than being dependant on the accuracy of the relationship between 

the satellite measurements and the biomass of the pasture on the ground. 

Pasture Trend 

The Pasture Trend product compares the pasture biomass values for a given time period to the 

previous time period.  

Snow Percentage 

The Snow Percentage product an estimation of the percentage of snow in a pixel 

for the time period considered. For example, if the snow percentage is 50, it 

means that there was snow for 50% of the time. 
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NDDI (Normalized Difference Drought Index)  

The Normalised Difference Drought Index (NDDI) is a combination of NDVI 

(vegetation) and NDWI (water content), and it is used to determine the level 

of drought in a specific area.  

The index is scaled between -∞ and ∞, where low positive values indicate no drought 

conditions and high positive values indicate drought conditions. Negative values generally 

indicate areas which don’t correspond to pasture, due to having either a negative NDVI or 

NDWI value. 

VHI (Vegetation Health Index (VHI)) 

The Vegetation Health Index (VHI) combines the TCI and VCI to create a drought index which 

uses information both about the vegetation levels and temperature. 

NDWI (Normalized Difference Water Index) 

The Normalized Differential Water Index is used to monitor changes of water content in leaves, 

using infrared and shortwave infrared bands. 

The index is scaled between  -1 and 1, where values less than 0.3 indicate no water being 

present and values greater than 0.3 indicate the presence of water. Usually, green vegetation 

has values between  -0.1 and 0.4. 

VCI (Vegetation Condition Index (VCI)) 

The Vegetation Condition Index (VCI) is an indicator of the current status of the vegetation 

relative to the historical values. 

VCI values range from 0 to 1, reflecting changes in vegetation conditions, from dry to wet. For 

VCI greater than 0.7 the vegetation is in good condition, values between 0.3 and 0.7 reflect 

moisture conditions close to normal, while values less than 0.3 signal that vegetation is in a 

stress state or drought condition. 

Sustainability model 
The SIBELIUS sustainability plan was built on three main principles, as discussed below. 

Working with key institutions 

An important decision for the project was where to site the Kyrgyz Data Cube. In order to reach 

an unbiased decision based on extensive research, we hired an independent consultant, who 

produced a detailed report covering 13 state and educational institutions. The conclusion of 

this review was that the Central-Asian Institute for Applied Geosciences (CAIAG) was the most 

suitable location for the Kyrgyz Data Cube. One of the main aspects of the sustainability plan is 

the fact that CAIAG is supported by the German Agency for International Cooperation (GIZ), so 

it has a well-trained staff and good facilities. Also, importantly, it already provides products and 
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services to Kyrgyz institutions and is not allowed to sell products and services, which means 

there is no risk of the institution trying to charge for SIBELIUS products.  

Free data and free software  

A key part of the SIBELIUS sustainability plan was to create a solution that will be very 

inexpensive to run in the future. This is possible by using satellite data sources that are free to 

access and use. The data from these satellites are ideal for obtaining information across the 

Kyrgyz rangelands, so nothing would be gained by accessing expensive higher resolution 

satellite data. In addition, by using open-source software, which has formed the core of the 

Kyrgyz Data Cube architecture, this provides a resource that is free to use without licenses. 

Furthermore, the Open Data Cube community can provide a valuable learning resource for the 

in-country partners.  

The Kyrgyz Data Cube is hosted on physical servers, which means there are no future charges 

for cloud computing and storage services.  

Training and sustainability 

SIBELIUS has conducted a series of technology training workshops, to ensure that Kyrgyz 

stakeholders are best placed to benefit from the new satellite technology. In-country training 

and Jupyter notebooks have been developed focused on skills required to exploit and maintain 

Open Data Cubes, using Python software. 

Several different levels of training have been provided, which has been tailored to the 

requirements and pre-existing skills of the trainees.  

SIBELIUS has conducted a series of technology training workshops for a variety of end users 

and across scales, from national government bodies and donors to local administrations and 

communities, to ensure that Mongolian and Kyrgyz stakeholders are best placed to benefit from 

the new satellite technology. 
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After the Kyrgyz Data Cube was installed in CAIAG a series of training sessions were provided 

by the UK team, to ensure that a wide range of CAIAG staff understood the capabilities of the 

new tool that has been installed in their institute, and that those who will need to access the 

data will be able to do so. These training sessions also ensured that the IT staff who will 

maintain the Data Cube have the requisite skills and knowledge to do this. This training was 

also extended to staff from across the whole CAIAG institute, as many of them are working on 

topics where satellite earth observation could be useful, such as snow and hydrology. 

Results so far  
One of the first tasks completed in the SIBELIUS project was to define a locally relevant set of 

resilience metrics that would help us understand whether the project had genuinely created 

positive impact for the herding community; the overall objective of the project. Measuring 

resilience in rural populations is acknowledged to be a difficult problem. Our approach was led 

by Prof Caroline Upton from the University of Leicester, UK, Dr Batbuyan Batjav from CNPS, 

Mongolia and Mercy Corps Kyrgyzstan. In this Results section we firstly present an overview of 

the findings from this approach. In the following subsections, we present other highlights 

where the project has created impact. 

• The SIBELIUS project in Kyrgyzstan has successfully achieved one of its overall aims to 

provide satellite Earth Observation derived environmental products, with the intention 

that this will ultimately improve pasture management and through this will support 

resilience for local herding communities. 

• SIBELIUS has developed strong working relationships with key partners such as Mercy 

Corps and the Kyrgyz Pasture Department, to facilitate the delivery of the project and 

to embed the SIBELIUS solution in working practices in several institutions going 

forward into the future. Throughout the duration of the project, we have developed 

and expanded our networks to include local administrations serving herding 

populations in the case study areas, as well as developing novel applications of SIBELIUS 

products through collaborations with key donors such as the International Fund for 

Agricultural Development (IFAD).  

• SIBELIUS has established the Kyrgyz Data Cube as key project infrastructure and handed 

this to the Central-Asian Institute for Applied Geosciences (CAIAG). The Data Cube is 

grounded in Open-Source software and constitutes a low-cost solution, designed to 

enhance future uptake and sustainability.   

• We have conducted approximately 47 hours of training on Python coding and on how 

to use satellite data and the Data Cube with people in key institutions in Kyrgyzstan, 

including the Pasture Department, APIU, ARIS, Camp Alatoo, Kyrgyzhydromet, CAIAG, 

Ministry of Emergency Situations and Kompanion Bank. This was all provided virtually 
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during the Covid pandemic. In addition, 57 people took part in the trainings in the 4 

Pasture Committees in our case study areas. 

• The metrics which measure local administrations’ trust in, use and perceived value of 

SIBELIUS products for pasture management and planning, have reached Logframe 

goals. Overall this indicates a very sound basis for the continuing relevance, usage and 

uptake of SIBELIUS products and solutions in both countries, with attendant benefits 

for resilience. 

Engagement with climate change sector 

As the SIBELIUS project developed, the project partners became increasingly aware of the 

importance of climate change in Kyrgyzstan and how potentially Earth observation could play a 

greater role in helping to monitor its effects and provide resilience against its impacts. SIBELIUS 

therefore formed a collaboration with the Unison Group to raise SIBELIUS’s profile with 

agencies and donor organisations with responsibility for climate change programmes in 

Kyrgyzstan, with a view to expanding SIBELIUS’s activities in these areas in the future. Unison 

Group9 are an alliance of organisations aiming to increase civil society’s participation in 

international climate negotiations, raising awareness about climate change and monitoring 

government activities in adaptation to climate change and green finance.  

Unison provided a report summarising climate trends in Kyrgyz Republic, based on published 

data and using interviews conducted with the key stakeholders. The Report also reviewed all 

recent climate change adaptation initiatives and provided a comprehensive list of all current 

and planned climate change adaptation activities and initiatives conducted by different 

stakeholders in the country. Twenty representatives of relevant organizations and departments 

from NGOs, associations, academic institutions, and international development organizations 

were interviewed, their responses were analysed and included as a part of the report.  

This report also identifies gaps and barriers in 

current climate adaptation practices in 

Kyrgyzstan and provides possible solutions as an 

opportunity for climate change adaptation. The 

report concluded with some key 

recommendations on the priority areas of 

intervention and engagement in this sector for 

Mercy Corps and the SIBELIUS project. This 

included projects which have been approved by 

Green Climate Fund and the Adaption Fund and 

which would potentially present further 

cooperation opportunities for SIBELIUs. Other 

avenues where collaboration opportunities may 

 

9 https://www.unisongroup.org/en/content/climate-change  

Some of the participants at the National 

Seminar on Climate Change Adaptation 

and Earth Observation Data held on 18th 

March 2021. 

https://www.unisongroup.org/en/content/climate-change
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arise are via the activities of Multinational Development Banks such as EBRD, the EIB, the ADB, 

the IFC and the World Bank, who have made strong climate commitments and intend to 

support specific climate adaptation investment opportunities. The project team intend to 

pursue these recommendations in the future. 

Unison also hosted a National Seminar on Climate Change Adaptation and Earth Observation 

on 18th March 2021, where the SIBELIUS project was presented to a range of stakeholders 

invited because of their interest in climate change initiative. The workshop focused on the 

climate change adaptation issues in the Kyrgyz Republic, specifically the impact of satellite Earth 

Observation Data and potential use of the Kyrgyz Open Data Cube for climate change 

adaptation practices in Kyrgyzstan. The workshop also allowed participants to discuss the 

opportunities and barriers to climate change adaptation in Kyrgyzstan. The meeting was 

regarded as being very successful, with over 60 participants and there were lots of questions 

and engagement.  

Identifying inedible karagana bushes in pasture regions 

In the summer of 2020 eOsphere recruited Megan Stevens, a physics undergraduate student 

from Southampton University to create an updated karagana map of the Suusamyr Valley. This 

internship project produced some results which proved to be very successful, and which were 

delivered to the Pasture Department.  

The Suusamyr Valley provides important summer pasture for many livestock herders and 

karagana is a bush with spiky leaves that cannot be eaten by livestock. Over recent years, 

herders have reported that karagana is spreading and reducing the pasture available for their 

livestock, something that was also confirmed by the interviews conducted in the SIBELIUS 

projects’ test sites. Meanwhile the Kyrgyz Ministry of Agriculture, Land Reclamation have 

emphasised the importance of containing the fast-spreading karagana. The aim of Megan’s 

work was to produce a new and useful product, but also to demonstrate to Kyrgyz stakeholders 

what can be achieved using satellite data by following some simple logical steps by someone 

with no previous experience of working with satellite data or with geographic information 

systems (GIS). 

The new karagana map of the Suusamyr Valley developed in the project is based on Sentinel-2 

data acquired in 2020 and shows where the karagana has increased since the last map was 

made, which was based on data from 2014. Overall, the two maps show a net increase of 

karagana from 6.3% of the area of the Suusamyr Valley to 7.1% between 2014 and 2020. 

However, it is evident from studying the two maps that different levels of precision were applied 

in their creation, so these figures are not directly comparable. 
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The Suusamyr Valley, where the areas highlighted in dark green have been identified as 

karagana. The background colours, ranging from brown to green, show the pasture biomass, 

also derived from the satellite data, where a simple relationship has been assumed between 

above-ground biomass and the satellite NDVI index. 

Since the images from the satellite gives clear picture of Karagana and shows exact area of its 

growth, the project will help local municipalities to precisely see the area of the Karagana in 

the valley of Suusamyr and to see the efficiency of applied activities in the pastures. In addition, 

the new map of the valley will help services to estimate more accurately their requirements for 

selective herbicides, mechanical and chemical applications in fighting the karagana, saving both 

time and money. 

Meanwhile the Tian Shan Policy Center in the American University Central Asia have highlighted 

that although karagana is a problem for livestock herding it is very good for honey production, 

and every year beekeepers go to the Suusamyr valley to pollinate the plants. It has also been 

pointed out that karagana is good for keeping soil on regions with high slopes to prevent soil 

erosion, which is a substantial issue across Kyrgyzstan’s mountainous landscape. 

Conclusions and lessons learnt 
The evidence discussed in the previous “Results so far” section points to a project which has 

successfully embedded the project’s technical solution and its outputs within the wider Kyrgyz 

context, which will help to ensure the sustainability of the solution into the future. 

One of the reasons for the success of the project has been the project team’s flexibility and 

willingness to adapt when some aspects of the project didn’t work as well as intended and 

when new opportunities presented themselves, which hadn’t previously been anticipated.  

The majority of the SIBELIUS project in Kyrgyzstan has taken place during the Covid pandemic, 

which meant that apart from some initial meetings in Bishkek with the project’s main 

stakeholders in the first 4 months of the project, no one from the UK has been able to visit 

Kyrgyzstan. In addition, travelling internally within Kyrgyzstan was severely restricted for the 
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Mercy Corps team working with stakeholders in the capital and in the countryside test sites. A 

major component of the SIBELIUS project was the emphasis on building partnerships and 

training to improve the capacity for stakeholders, so they are best placed to make use of the 

new satellite technology. For the majority of the project all engagement and training were 

conducted virtually. The project team and the in-country partners and stakeholders adapted to 

this new means of working very effectively. In fact, one of the key lessons learnt during this 

difficult time, was that regular virtual meetings and training sessions are probably more 

effective than less frequent but more intensive sessions of face-to-face meetings and training. 

Another key lesson for the SIBELIUS team, which became more apparent as the project 

progressed, was the sheer extent and number of internationally supported projects in 

Kyrgyzstan which include a key focus on climate change. However, very few of these efforts are 

making use of satellite derived information. The SIBELIUS system now gives Kyrgyzstan the 

opportunity to make greater use of satellite data to support climate initiatives into the future. 

This can be valuable for monitoring the changing environment, planning and monitoring the 

impact of interventions and building resilience for vulnerable communities.  
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