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▪ Central-Asian Institute for Applied Geosciences was established

in 2004 on the basis of the Cooperative Agreement between the

Government of the Kyrgyz Republic and the German Center

for Geosciences, Potsdam

▪ Legal status – public foundation

▪ CAIAG is a non-commercial research institute

▪ CAIAG’s founders are the Government of the Kyrgyz Republic

and the German Center for Geosciences, Potsdam

▪ CAIAG is financed from three sources: country budget, financing

from German projects and third parties projects

▪ The staff is 60 persons, 60% of them are research workers.

CAIAG’s background



Automatic complex network of 
monitoring of natural processes



Monitoring stations network
(total number of stations – 60)

- комплексные метео-гидрологические  
станции - приливные станции

- геодезические станции
- сейсмостанции -пылевые станции



Data transmission systems of the monitoring network

VSAT

Radio channels

Mobile communication

(Megacom, Beeline)
Internet



Aksay Station for seismic, 
meteorologicl and GPS 

observations

This year the station registered air temperature of -48.3°С

Measured hydrometeorological parameters:

• Temperature and humidity
• Atmosphere pressure
• Liquid precipitation
• Wind speed and direction
• Soil temperature and humidity
• Solar radiation
• Water equivalent of snow (at 3 stations)
• Water discharge in the river (at 1 station)
• Water level in reservoirs (satellite imagery)



Station at the Abramov Glacier 
(meteorological and GPS observations)

The station is set in 2013 instead of destroyed one during the Batken events
- Location of the base camp of our expedition, January 2017 (H = 4100 m)



Sensor Data Storage System (SDSS)

• Data from stations are transmitted to the SDSS database which is stored in CAIAG’ 
server

• 94 objects of observation
• 115 measured parameters
• 205 mln records
• Can be used by stakeholders



Air temperature from SDSS 
database for Taragay station

Taragay Station Tasks:

Accumulation, storage, visualization and

export of sensor data .

Sensor Data Storage System (SDSS)



Sensor Data Storage System (SDSS)

The water surface level of the Toktogul and Kairakum reservoirs
according to satellite altimetry



GPS сеть Алайского 
профиля

GPS stations network is used for research:

• Tectonic movements of earth crest

• Landslide movement

• Glaciers movement 

• Cloud distribution (is planned)

• Snow cover (is planned)

GPS monitoring
(local areas and regions in general)



• The system is installed in MES and CAIAG

• Automatical processes data on earthquakes and displays data on depth, 

balls

• CAIAG specialist processes data and submits the updated parameters to 

MES upon request

Seismic monitoring (SeisComp3)



ACROSS: Strong Motion Stations

Strong movements stations

Seismic monitoring (for the early warning system)

Strong movements stations
ACROSS stations are located in the fire 
stations:
12 stations in the north for Bishkek and
7 stations in the south for Osh city

SOSEWIN stations are installed in 8 
buildings of various types in Bishkek 
city and in a 150 m deep well in 
CAIAG territory



Seismic monitoring (for the early warning system)

The scheme of a network of 
stations of strong 
movements. Green 
Rectangles
indicate working stations.

Presto program:
automatic data processing, 
determination of 
magnitude and hypocentre 
on 2-3 nearest stations 

.



Caravan

(1) The program sets 
the parameters of an 
earthquake and

(2) calculates the 
intensity of the 
earthquake shock

The system for estimating the intensity of an earthquake and 
probabilistic damage



The system for estimating the intensity of an earthquake and 
probabilistic damage

Caravan

(3) program
calculates also the 
possible losses and 
their distribution over 
the territory

• The Caravan program is installed in the Ministry of Emergency 
Situations

• Using the program, specialists of the MES will be able to promptly 
calculate the possible damage and human casualties in the 
epicenter area and make decisions on the necessary measures to 
eliminate the consequences



Seismic microzoning
Bishkek, Naryn and Karakol cities

Points for measuring seismic noise in Naryn



Seismic microzoning in Bishkek: 
fundamental resonance frequency of soils

• The map is designed for estimation of local seismicity during strong earthquakes in 
Bishkek 

• The map contains the information on frequency characteristics of soils and indicates
potential movements of ground in case of maximum earthquake.

• The map is submitted to 
Gosstroy

• At present, issues on using 
this map in updated SNiPs 
are discussed in Gosstroy. 



Seismic microzoning in Karakol and Naryn

Map of  soils resonance 
characteristics for Karakol 

Map of  soils resonance characteristics 

for Naryn



• The map is compiled in 2015-2017 and was submitted to MES and Gosstroy in May, 2017.
• MES will use the map for taking measures on protection of population in case of an earthquake. 
• Gosstroy will discuss issues on practical use of the map when developing general layout for built-up 

areas. 

MAP OF PROBABILISTIC SEISMIC HAZARDS

THE KYRGYZ REPUBLIC

Бишкек
Кара-Балта

Балыкчы Каракол
Талас

Нарын

Жалал-Абад

Узген

Ош

Баткен

Максимальное ускорение грунта
10 % вероятность превышения за 50 лет

5% вероятность превышения за 50 лет

Километры

Километры

Низкий Умеренный Высокая Очень высокая

Алма-Ата

Ташкент



Implemented projects



Forecast of river runoff based on satellite images on 
the snow cover for the rivers of the Naryn Basin and 

the Toktogul Reservoir

The methodology of forecast of river runoff for the period of high water and months 

of seasonal snowmelt was introduced into Kyrgyzhydromet in 2013:

• space images MODIS are downloaded daily in automatic mode,

• they are processed in the program for removing clouds from the snow cover    

MODSNOW,

• forecast of runoff is calculated taking into account the snow cover.



Forecasts for low-water (2008), high-water (2002) and 
average water content periods (2009)

№ Название объекта Рассчитанный 
сток, м3/с

Фактический сток, 
м3/с

Оправды-
ваемость
прогноза

2002 2008 2009 2002 2008 2009

1 Приток в 
Токтогульское вдхр.

1010 529 783 937 520 770 Оправ-
дался 

2 р.Нарын – с.
Уч- Терек

786 487 682 797 450 652 Оправ-
дался

3 р.Нарын – г.Нарын 281 151 161 303 162 181 Оправ-
дался

• Kyrgyzhydromet makes a forecast for the vegetation period of April-

September, May-September and May, June, July

• Kyrgyzhydromet transmits the forecast data to all interested organizations 

(Government Office, MES, JSC Electric Stations, Department of Water 

Resources, etc.)

• CAIAG provides methodological and technical support



Forecasts for vegetation period for inflow into large 
reservoirs

№ Название объекта Рассчитанный 
сток, м3/с

Фактический сток, 
м3/с

Оправдыва
емость 

прогнозов
2010 2008 2016 2010 2008 2016

1 Приток в Орото-
Токойское вдхр.

58,6 26,1 40,9 59,9 22,1 45,3 Оправдался 

Example of inflow forecast into Orto-Toloy reservour for low-water (2008), high-water (2002) 
and average periods (2009)

• A statistic model for calculating average water 
discharge for vegetation period for Orto-Tokoy, 
Kirovsk and Toktogul reservours. 

• The methodics on the base  of the model is 
implemented  in Kyrgyzhydromet in March 2017. 



Landslide catalog of Osh and Jalal-Abad oblasts 

• GIS maps are compiled on 
lanslide-prone areas 

• Simiar work is planned in the 
nearest future for Batken 
obast. 



Landslide catalog (Alay district) 

• Over 500 lanslide areas are systemized and downloaded in the catalog for Osh and Jalal-Abad
obllstasts.

• The catalog contains more than 20 parameters of landslide.
• The catalog was submitted to the MES of the KR for taking measures to mitigate the risk, and

informing the population and local authorities

Y X NameLS exposition type_ls location lytology age length width_top widthmid widhtbot phase risk

N E Наименов. Экспозиция тип расположение литология возраст длина шир. Верх шир. Серед. шир. низ фаза риск

1 40,317092 73,466662 ОАГГ-1 ЮЗ БП верхней глины с обломками известняков и гипсов Pg3-3- N1-3 1150 700 600 500 3 2

2 40,301208 73,449834 АГГМ-2 С П верхней Суглинистый материал, ниже галечники до гравийного dQ III-IV 554 52 78 33 2 2

3 40,285606 73,482953 ОАГЧ-3 ЮЗ БП верхней
Крсаноцветные глины с обломками известняков и 

гипсов Pg3-3- N1-3 110 36 46 25 2 2

4 40,136843 73,454328 ОАЛМ-4 СЗ СП по всему склону суглинистый материал с вкл. обломочного материала dQ III-IV трещины до 180 180 0 0 1 1

5 40,140792 73,456382 ОАЛМ-5 СЗ БП средней суглинки, гравийный dQ III-IV трещины до 150 0 0 0 1 1

6 40,152002 73,454221 ОАЛМ-6 В БП средней Красноцветные супесчанные dQ III-IV 300 44 100 120 2 1

7 40,150067 73,466915 ОАЛМ-7 СЗЗ - верхней суглинистые с включением обломочного dQ III-IV трещины до 200 0 0 0 1 1

8 40,165163 73,458124 ОАЛМ-8 В ОП верхней суглинистые с включением обломочного dQ III-IV 85 60 62 30 3 2

9 40,169774 73,463599 ОАЛМ-9 СВ П верхней Красноцветные глинистые ᵱ3-N1 350 60 140 58 2 2

10 40,184466 73,625598 ОАБЧ-10 СЗ - средней суглинистые с включением обломочного dQ III-IV трещины до 100 0 0 0 1 2

11 40,191061 73,630720 ОАБК-11 СЗЗ П средней суглинистые с включением обломочного dQ III-IV 275 70 78 60 2 1

12 40,194568 73,628107 ОАБК-12 ЮВ - средней Красноцветные глинистые с вкл. Обломочного dQ III-IV трещины до 70 0 0 0 1 2

13 40,166201 73,640478 ОАБЧ-13 С БП средней Красноцветные глинистые и сероцветные суглинистые dQ III-IV 220 35 30 32 2 0

14 40,168288 73,642776 ОАБЧ-14 С СП нижняя сероцветные суглинистые с вкл. Гипсоносных dQ III-IV 35 6 13 10 1 2

15 40,164320 73,628160 ОАБЧ-15 С П верхней сероцветные суглинистые с вкл. Щебенисто-гравийного gQ III-IV 400 40 70 90 3 0

16 40,163977 73,618713 ОАБЧ-16 С - средней сероцветные суглинистые с вкл. Щебенисто-гравийного gQ III-IV трещины до 30 0 0 0 1 2

17 40,080965 73,586027 ОААА-17 З П по всему склону сероцветные суглинистые с вкл. Щебенисто-гравийного gQ III-IV 70 25 15 12 2 2

18 40,052749 73,588900 ОААТ-18 СЗ - верхней сероцветные суглинистые с вкл. Щебенисто-гравийного gQ III-IV трещины до 40 0 0 0 1 1

19 40,013309 73,500332 ОААС-19 З - верхней
суглнистые малой мощности с вкл. Щебенисто-

гравийного gQ III-IV трещины до 60 0 0 0 1 2

20 40,013118 73,557966 ОААА-20 С ОП верхней сероцветные суглинистые с вкл. Щебенисто-гравийного gQ III-IV 40 10 13 13 3 0

21 39,894020 73,329724 ОАУЧ-21 Ю - - ПРИЗНАКОВ ОПОЛЗНЕОПАСНОСТИ НЕТ gQ III-IV 0 0 0 0 0 0

22 39,804220 73,229819 ОАУА-22 С ПО средней щебнисто-гравийные отложения S2-C1 420 35 45 140 3 0

n/n





Before 2013, MESВ МЧС  до 2013 г. в качестве каталога использовались 
used data for 1992-1999 for its catalog



Assessment of natural hazards



2013 >>>

• IMPLLEMENTATION OF 
THE PROJECT FOR 
BATKEN, JALAL-ABAD 
AND OSH OBLASTS ;

• USED REMOTE SENSING 
METHODS, INCLUDING 
GIS TECHNOLOGIES. 

• TARGET– UPDATE THE 
CATALOG AND CREATE 
UNIFIED DATABASE FOR 
LANSSLIDE AREAS

2017 > 



TECHNICAL PASSPORT FOR DANGEROUS AREA WITH PHOTOS



Дж.-Аб. ОБЛАСТЬ

БАТКЕНСКАЯ ОБЛАСТЬ

ОШСКАЯ ОБЛАСТЬ



Seismic microzoning of Bishkek, Naryn and Karakol

Location of stations for measuring seismic noise  in Naryn. 



Analysis of satellite images of medium resolution for 
vulnerability assessment

Progress / ResultsStages of stratification

Bishkek

L3 (Bishkek)

1-2 story stone, brick, 

adobe buildings of type 1

1-2 story stone, brick, 

adobe buildings of type 2

1-2 story stone, brick, 

adobe buildings of type 3

3-6 story stone, brick, 

concrete, panel buildings

7-9 story concrete, panel, 

frame and monolithic 

buildings

31.2 % 2.4 % 7.4 % 7.4 %

11.4 %

11.4 %

28.8 %

L1 (main) urban planting water Other rocks, soils

L2 (main) residential industrial/ 

commercial

mixed 

composition



Vulnerability assessment by EMS 98 scaleEarthquake scenario by EMS 98 scale

*

Real-time risk assessment for Bishkek city 

Algorithm for 
vulnerability and 
damage calculation 
by the earthquake 
scenario with M=7.5

Damage assessment



Seismic microzoning of the territories of large cities and settlements in 
Kyrgyzstan and the Central Asian 

countries

The works on seismic microzoning of territories of 7 cities in Central Asia was done during 2008-2015:

including 3 cities of the Kyrgyz Republic: 

• Bishkek 

• Karakol

• Naryn 

and 4 cities from the neighboring countries:

• Tashkent , Uzbekistan

• Dushanbe, Tajikistan 

• Khorog, Tajikistan 

• Almaty, Kazakhstan

Map of the resonance frequencies of ground in the territory of Naryn town, according to seismic noise

Kyrgyzstan 

Tajikistan 

Uzbekistan 

Kazakhstan  



Compilation of maps on dangerous natural hazards and phenomena

• 21 maps (Kyrgyzstan and 7 oblasts), including 13 types of emergency situations 
and 12 topographic layers, are produced.

• The maps were submitted to the Office of the Prime Minister of the Kyrgyz 
Republic, the MES, oblast state administrations and regional departments of the 
Ministry of Emergency Situations.



The study of glaciers of Kyrgyzstan 
to determine their balance, morphological, dynamic characteristics, glacial runoff, and 

climatic conditions

Glaciers: 1 – Golubin, 2 – Orto Koi-Suu, 3 – Kichi-Jargylchak, 4 - Chychkan, 

5 – Karabatkak, 6 – Western Suek, 7 – No. 354, 8 – Petrov, 9 – Enilchek, 10 – Abramov 



Example of determining the mass 
balance on the Golubina Glacier

Monitoring of reference glaciers in Kyrgyzstan 
(since 2010)

The maps were submitted to the Office of the Prime Minister of the Kyrgyz 
Republic, the MES, oblast state administrations and regional departments of the 
Ministry of Emergency Situations.

Ледник 2010-20112011-20122011-20122013-20142014-2015

Абрамова - -601 -249 -665 -33

Зап. Суек -314 -496 -304 -435 -499

№. 354 -356 -463 -463 -675 -635

Голубина -63 -142 34 -1999 -671

Баланс массы  ледников, мм в.э.





Changes on glacier tongue’s 
boundaries of the Abramov

Glacier
с 1850 по 2013 год

Changes on glacier tongue’s 
boundaries of the  Petrov

Glacier from 1869 to 2015 год

• Topo maps, archives, space imagery and published data are used. 

• Tools measurements and space images interpretation from «Hexagon KH9» -1980, «Quick 
Bird » -2002,  «Spot 5» - 2007, «Landsat 8»- satellites for 2012 – 2015 are used.



Study of underground water in Chu basin with automatic 
stations «OTT_ecoLog_500»,  «OTT Orpheus Mini»
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Average annual level of underground water 
on well 1301-4

Средний годовой уровень подземных вод по скважине 1301-4



School and pre-school safety in Kyrgyzstan

UNICEF/USAID



Water Supply and Sanitation GIS for 3 Issyk Kul cities

Asian Development Bank



Data Platform on disaster risks in the Kyrgyz Republic

http://geonode.mes.kg

139 layers

25 maps

111 documents

41 users

World Bank 

project



Mass digitization and renewal of  urban and rural 

cadastral maps

World Bank project

Done:

Number of maps
Number of cadastral plots
Number of GPS control points
Number of layers

3145
425968

9545
30



National Data Base for Wild Animals of  Kyrgyzstan

GIZ

project



Water Data Bases

In developing



Traning for MES departments specialists on  

Using GIS for natural hazards assessment.

(2015 г.)

Training on underground water study 
(2015 г.)

Training for MES , Gosstroy and KSUCA 
specialists on Seismic Risk Assessment

(2017 г.)

Traning for specialists of ministeries and departments of the KR

GNSS School in Central Asia, 2018



Summer school on glaciers’ mass balance: 

measurements and analysis

Summer school is conducted annually in the

last 3-4 years within CATCOS и CICADA

projects with support of the Swiss Agency on

Development and Cooperation (SDC) and

UNESCO Cluster Bureau (Almaty) in Kyrgyzstan,

Kazakhstan, Tajikistan and Uzbekistan by

Freeburg University and CAIAG. Young

specialists and post graduates from Central Asia

(Afghanistan, Iran, Kazakhstan, Kyrgyzstan,

Pakistan, Tajikistan and Uzbekistan) study in

summer school. The international team of

experts in the field of glaciers monitoring and

capacity building, train the participants..

http://old.caiag.kg/ru/glavnaya/574-c-2-po-8-avgusta-2015-v-g-bishkek-kyrgyzstan-vsemirnaya-sluzhba-monitoringa-lednikov-wgms-organizoval-letnyuyu-shkolu
http://old.caiag.kg/ru/glavnaya/574-c-2-po-8-avgusta-2015-v-g-bishkek-kyrgyzstan-vsemirnaya-sluzhba-monitoringa-lednikov-wgms-organizoval-letnyuyu-shkolu


CAIAG Partners

Государственное агентство 

по геологии и минеральным 

ресурсам

Государственное агентство 

охраны окружающей среды и 

лесного хозяйства 

НИЦ Геоприбор

Вузы:
КТУ

КРСУ
МУК
КНУ

АУЦА



www.caiag.kg
Thank you for attention!


