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Abstract. Central Asian countries such as the Kyrgyz Republic and Tajikistan are exposed
to high-intensity landslides triggered by seismic and hydro-meteorological events. For
example, the earthquake-triggered Khait rock avalanche in 1949 caused between 5000—
28 000 casualties in Tajikistan. Similar notorious cases have occurred in the Kyrgyz
Republic: The Kainama loess flow in 2004 damaged road infrastructures and buried
11 houses with 33 people. To manage disaster risk efficiently, up-to-date landslide
inventory data is required to support national-scale risk assessments. Research on landslide
processes is often carried out on regional scales, with monitoring done at site-scale.
Bringing this multi-scale data together into one central, national database would improve
efficiency and provide a stable digital repository for existing and future data. It is also
useful to inform engineering projects and building and testing landslide susceptibility
models. The British Geological Survey (BGS) has been collaborating with the State
Committee for Industry, Energy and Subsoil Use of the Kyrgyz Republic (SCIECU) to
develop a Geoscience Data Index (GDI) including a centralized national database for the
country that enables data visualization and integration with other key datasets. The data
model is generic, and can be tailored to the needs of other countries like Tajikistan, and
provides support such as analysis in open source GIS environments and assessing impacts
on infrastructure and populations more efficiently.
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Co3paHne HEeHTPAJIN30BAHHOI HAIIMOHAIBHOI 0a3bl JaHHBIX
no onoJi3HAM Kpipreizckoii Pecnny0yinku: nepsbie maru

P. Apuxapar?, /I. Byn!, C. Epoxun?, B. 3arunaes’, H. Cmut!, A. Cumucrep’, K. Jlopu®,
M. Kpa66enaam®
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Annotanusi. Crpansl LlentpansHoit Asmm, Takne kak KoIpreickas PecryOnmka u
Pecnybnmka TajxukucTaH, MOJABEP>KEHBI BEICOKOMHTCHCUBHBIM OTIOJI3HSIM, BBI3BAHHBIM
CEMCMUYECKNMH 1 THIPOMETEOPOIOTHUECKIMHU sIBIeHUsAIME. Harpumep, 3emierpsicenne,
CIPOBOIIMPOBABIIee XaWTCKYyI0 KaMEHHYIO JIaBUHY B 1949 r., mpuBemo K XepTBaMm B
komnuectBe or 5000 mo 28000 uenoBek B TamkukucTaHe. AHAIOTUYHBIE IEYAIHHO
W3BECTHBIE ciy4yaw mpou3onumd M B KeIpreckoir PecmyOmmke: 51€CCOBBI MOTOK
(onomsenn) B cene Kaitnama 2004 1. mOBpenus JOPOXHYIO HHPPACTPYKTYypy, a €ro
OTJIOXKEHHSI TONHOCTBI0 paspymmmu 11 gomoB ¢ 33 xwuremsmu. s sddexTuBHOTO
yIpaBJeHUs] PUCKAMU CTHXMHWHBIX OEICTBUH HEOOXOAMMBI OOHOBJICHHBIE JaHHBIE
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KaJacTpa OMOJ3HEH, KOTOpeleé OyIyT HCIOIB30BaThCS Ul OLIEHKH pPHCKOB B
HalMOHAJIBHOM Macmrabe. VccienoBaHus OMOI3HEBBIX MPOLECCOB YAacTO MPOBOIATCA B
peruoHanbHOM Maciutabe, a MOHHMTOPHUHI OCYIIECTBISIETCS B Macmirade ydacTka.
OObenrHeHne STHX Pa3HOMACHITAOHBIX JI@aHHBIX B OJIHY LIEHTPAJIbHYIO HALMOHAJIBHYIO
0a3y noBbICUT 3P PEKTUBHOCT U MO3BOJIUT CO3JaTh CTAOMIILHOE LU(PPOBOE XPAHMIHIIE
UL y)ke uMeommxcs M Oyaymumx jgaHHeIX. [lome3Ho Takke HMHGOPMHUPOBATH
pa3paboTYNKOB HMHXEHEPHBIX IPOEKTOB, a TAaKXKE CTPOUTh U TECTHPOBATb MOJEIH
BOCIIPHMMYHMBOCTH K ONOJI3HSAM. bpuraHckas reomormyeckass ciyxba (BGS)
COTpyIHHYAaeT ¢ [OCyZapcTBEHHBIM KOMHTETOM MPOMBIIUICHHOCTH, SHEPTETHKH |
Henponouss3oBanust Keiprerzckoit Pecrryoimkn (I'KITOH) B ob6mactu pazpadoTtku MHAekca
naHHbIX reoHayk (GDI), Bkirowaromero IEHTPAIN30BaHHYIO HAIMOHAIBHYIO 0asy
JaHHBIX 10 CTPaHe, KOTOpas M03BOJISIET BU3YaIU3UPOBATh JaHHBIE 1 HHTETPUPOBATH UX C
JPYTHMH KIIFOUEBBIMH Ha0OpaMH AaHHBIX. MO/eNb TaHHBIX SBJISETCS YHHBEPCAIBHON U
MOJKET OBITh aJanTHPOBaHA K MOTPEOHOCTSIM APYTHMX CTpaH, Takux Kak PecrmyOnmka
Tamxukucran, U 00ecreYnBaTh MOJACPIKKY B PA3IMYHBIX OTPACINX, TAKUX KaK aHaJH3 B
cpene 'MC ¢ OTKPBITHIM HCXOIHBIM KOAOM H Ooee 3 (HeKTHBHYIO OLIEHKY BO3JIEHCTBHS
Ha HHPPACTPYKTYpy U HaCEJICHUE.

Knroueswie cnoea: ononsnu, Kvipevizckas Pecnyonuxa, 6aza oannwlx, PostgreSQL
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Introduction

The State Committee for Industry, Energy and Subsoil use of the Kyrgyz Republic
(SCIECU) and the British Geological Survey (BGS) working towards to develop a Geoscience
Data Index (GDI), geographical information system (GIS) that acts as a portal to geospatial
datasets and digital data indexes.

The vision is to hold open geospatial data on a central server and allows SCIESU staff
to access the digital data holdings. This approach will facilitate data query, analysis and
reporting. Due to the high landslide risk in the country, one of the components of the project is
to develop a national landslide database that enables visualize and analyze data in GIS
environments, web map tools and data portals.

Landslides in the Kyrgyz Republic

The high-frequency and often high-intensity of landslides in the Kyrgyz Republic,
mostly located on the southern part of the country, shown in Fig. 1, poses a significant risk to
people, the environment and infrastructure.

SCIESU has been given the remit to study these natural disasters by means of different
techniques such as drones. A landslide catalogue exists which records more than 1000 events
mainly held as Excel spreadsheets. Previous research efforts have resulted in development of
the Tian Shan geohazards database by Havenith et al, 2015. Also, [Strom & Abrakhmatov,
2018] compiled a bedrock landslide database for the country. Unification of such important
inventories in a central data store by using a robust database management system will enable
improved geo-hazard and risk assessment, reducing investor risk to the benefit of society.

Using PostgreSQL instead of Excel spreadsheets
Although utilizing spreadsheets is convenient for making a first inventory, this approach

it is not suitable for slope management purposes, such as recording monitoring data, storing
information about accomplished remediation works, or impact data for developing building
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fragility curves. Within the project, it is intended to use PostgreSQL — a robust and open source
software, PostgreSQL database has several advantages over Microsoft Excel for building
landslide inventories, as presented in Table.
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Fig. 1. Geographical location of landslides (Ministry of Emergency Situations in the Kyrgyz Republic,
2017)

Table. Comparison of the MS Excel and PostgreSQL

Feature/Benefit MS Excel PostgreSQL
CAPACITY No Yes

store unlimited data

SECURITY No Yes

stored in servers with backup

protocols

VERSIONING No Yes

Used by multiple users
simultaneously

CONSTRAINTS No Yes
Controlled for data quality

IMPORT and EXPORT Yes partly/No Yes
Easy, can be imported from other

sources

USER INTERFACE No Yes

Forms and reports can be created
and integration with GIS
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The current state of the Landslide Database

The requirements of a future national database are reviewed and a new data model
proposed that honours existing inventories. Fig. 2 shows a generic model of the database which
is being developed collaboratively between the two institutes.

LANDSLIDE INDEX

Landslide Reference
Landslide Identifier
Region / Location
(morphological aspect)

Landslide Detail

Landslide Co-ordinates (XYZ)
Slope (Aspect/Angle)

Dates (Initiation/Activation)
Data Sources

Images

Damage / Impacts

Survey Reference of Landslide
Surveyor/Geologist Name
Survey Date

Landslide Geology Lithology
Lithology of (Slope/Underlying
Mass)

Chronostrat (Age)

|

LANDSLIDE SURVEY

Reference of Landslide Surveys
Surveyor/Geologist Name
Survey Date

Details of Landslide Surveys
Landslide Types

Landslide Form

Landslide Movement Rate
Risk Category

Level of Risk

Threat Description

Height of Main Scarp

Analysis of Landslide Surveys
Stage of Development

Main Causes

Tension Cracks Description
Slip Surfaces

Groundwater
Comments
Fig. 2. Generic model of the landslide database
Conclusion

The southern part of Kyrgyz Republic is prone to large-scale landslides which cause
threat to population and infrastructure. To try to tackle the issue, BGS and SCIESU working
collaboratively to develop a national landslide database which will allow to integrate with other
datasets and visualize data in GIS. Due to this reason, an open-source database management
system PostgreSQL was selected. As an initial step, a generic data model was created
considering existing landslide inventories from various sources. In a current stage, a final
version of the landslide data model is being completed and will be implemented into
PostgreSQL. Future considerations are front-end development and carry out testing procedures
in the country.
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