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PREFACE

Dear Colleagues!

This collection contains materials from the participants of the International Scien-
tific Conference dedicated to the 15th anniversary of the establishment of the CAIAG,
which was held from September 17 to September 18, 2019 at the Central Asian Insti-
tute of Applied Geosciences (CAIAG), Bishkek, Kyrgyzstan.

The goal of the conference is to review and discuss the most important results of
applied and theoretical work over the past 5 years based on the interdisciplinary use
of modern remote and ground-based Earth surveys, obtained with the help of the es-
tablished and functioning up-to-date network for monitoring the changes in the Natural
environment using both an example of the territory of Kyrgyzstan, and cross-border
areas of the countries of Central Asia.

CAIAG together with the German Center for Earth Research GFZ in collaboration
with the Institutes of the National Academy of Sciences of the Kyrgyz Republic has
invited scientists from an appropriate organizations from Central Asia and foreign
countries for participation in an international conference to expand the exchange of
work experience,as well as to determine priority scientific and applied areas.

The collection of materials is designed for a wide range of scientists and special-
i sts interested in the Earth scieymamsd 1 ssS
geo-risks, climate change, the use of GIS and monitoring technologies, processing and
storage of geo-base data.

The publications of the participants are
and the Organizing Committee is not responsible for their content and translation.
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MAIN RESULTS OF SCIENTIFIC ACTIVITY CENTRAL ASIAN INSTITUTE FOR APPLIED
GEOSCIENCES (CAIAG) 2014-2019

Moldobekov B. Lauterung J.

Bishkek, Kyrgyz Republic
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Annotation. The article provides brief information about the main research pro-
jects carried out over the past 5 years and being implemented currently by the CAIAG
departments. Department 1: "Geodynamics and georisics" - the main activities are: a.
Geodynamics; b. Georisks; c. Engineering geology; d.Landslides; e.Seismology. De-
partment2:. A Cl i mat e, Waten, tded m@l aciaeraLlimaf r es
tology; b. Hydrology, Limnology, Hydrogeology; c. Glaciology. The activities of Depart-
ment3:iMoni toring systems and data management
of monitoring systems; b. Maintenance and development of IT infrastructure of the In-
stitute; c. Creation and development of geo information systems, d. The study of mod-
ern geotectonics using GNSS methods. Department 4: i Capaci ty Devel opl
Scientific Cooperationo carries out work o
non-existent monitoring systems to support decision-making in the field of environmen-
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http://www.caiag.kg/ru/otdely-ru/otdel-2-klimat-voda-i-prirodnye-resursy
http://www.caiag.kg/ru/otdely-ru/otdel-2-klimat-voda-i-prirodnye-resursy
http://www.caiag.kg/ru/otdely-ru/otdel-2-klimat-voda-i-prirodnye-resursy/52-otdel2materyaly/168-klimatologiya
http://www.caiag.kg/ru/otdely-ru/otdel-2-klimat-voda-i-prirodnye-resursy/52-otdel2materyaly/171-gidrologiya-limnologiya-gidrogeologiya
http://www.caiag.kg/ru/otdely-ru/otdel-2-klimat-voda-i-prirodnye-resursy/52-otdel2materyaly/169-glyatsiologiya
http://www.caiag.kg/ru/nauchnaya-infrastruktura/sistemy-monitoringa
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http://www.caiag.kg/ru/nauchnaya-infrastruktura/it-infrastruktura
http://www.caiag.kg/ru/nauchnaya-infrastruktura/informatsionnye-sistemy

tal management; b. Development of scientific cooperation and training of scientific per-
sonnel; c. Development of library resources.

Key words: applied research, geodynamics, geo-risks, landslides, seismology,
climate, water and natural resources, glaciology, limnology, geo information systems,
scientific cooperation, training for personnel, library resources, monitoring.
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STRUCTURAL HEALTH MONITORING OF THE KURPSAI DAM IN THE KYRGYZ
REPUBLIC USING LOW-COST SEISMIC SENSORS
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As part of a German Federal Ministry of Education and Research-supported project
MI-DAM (Multi-parameter monitoring and risk assessment of hydroelectric dams in the
Kyrgyz Republic), an array of low-cost seismic sensing units have been installed on the
Kurspsai hydroelectric dam. This is one of a series of dams located along the Naryn River
in the western Kyrgyz Republic. The intention is to develop and test a robust, cost-effective
and flexible structural health monitoring system (SHM) for such infrastructure, which will
include a multi-parameter risk assessment scheme. These studies are potentially a valu-
able contribution to plans for constructing hydroelectric dams in the Kyrgyz Republic, as
well as the importance of assessing the state of existing installations with respect to the
regionds seismicity.

The acquired recordings will allow the critical parameters needed for monitoring
such features as the structureods fragisiteity ¢
calculations, allowing some degree of decision-making without the necessity of a remote
centre. Strong motion recordings will determine if the dam exhibits a transient non-station-
ary behaviour as its fundamental frequency changes as a result of an event, then returning
to the starting value with time. In addition, methods such as lapse time coherency will be
employed to monitor spatial changes in the phase of ground motion resulting from the
opening/closing of the joints and lateral excitation. Finally, the recording of seismic noise,
i.e., the persistent vibration of the ground due to natural land anthropogenic processes,
wi || allow the continuous assessment of the
possible changes over time.
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LANDSLIDE INVENTORY MAPPING AT THE PAMIR MOUNTAINS
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Annotation. An inventory of landslides in the mountainous regions of the Pamir
was necessary to obtain their characteristics and threats from them on an area of
11,207 km2 along the P-41 Pamir highway under construction. Landslides using re-
mote images were studied using SPOT 6 and 7 images with a resolution of 1.5 m, as
well as Google Earth and Bing images. Over 900 landslides have been identified. Mud-
flows, rockfalls, avalanches, translational and rotational landslides were also investi-
gated. Landslides during their sudden descent lead to loss of life, damage to the infra-
structure of the population and damage to agricultural land. Maps and diagrams ob-
tained by remote sensing will be verified by field studies and then provide information
for future studies of landslide exposure, hazard and risk assessment.

Keywords: mudflows, landslides, rockfalls, avalanches, rock-pads, dangers,
risks, agricultural land, damage

Introduction. Tajikistan is a landlocked country which over 90 percent is mountain-
ous including the Pamir mountains. It is vulnerable to a variety of disasters. Landslides are
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a significant natural hazard caused by ground shaking during earthquakes, snow melt, in-
tense rainfall and river erosion of slopes. The associated movement of rock, debris or earth
downslope can cause significant harm to local communities and settlements, damage to
linear infrastructure and agriculture land. Landslide inventory mapping is the simplest way
to display the outline, nature and distribution of landslides in an area, and often forms the
basis for any subsequent hazard or risk assessment. It can be prepared by using traditional
methods or new techniques [1].

Methods. Traditional methods consist of the visual interpretation from aerial photo-
graphs, field investigation and the collection of historical landslide data. New techniques
involve the visual, semi-automatic and automatic analysis of satellite imagery [2 - 4].

Research results. Since the fall of the Union of Soviet Socialist Republics
(USSR) in 1991, landslide monitoring and research in Tajikistan has declined. Previ-
ously, the research was generally presented in the Russian, on paper and typically not
available in digital format. Recent resesarch on landslide investigation in Tajikistan has
been published, including landslide inventory mapping of Tajikistan in Russian [5],
landslide study for the Usoi landslide dam and Lake Sarez [671 8]; landslides triggered
by the Khait earthquake [9]; the Barsem disaster [10,11], and general landslide studies
for regional area in Central Asia [12i 16].

This research suggests that while many investigations have been conducted to
understand landslides in this region. In Tajikistan, landslide inventory mapping has
been restricted to specific areas or single events, and a spatial and temporal inventory
of landslides over large areas has not yet been carried out in the Pamir mountains.
This project aims to develop a robust spatial landslide inventory and hazard model.
The study area is located in the Pamir mountain ranges, southeast Tajikistan (Figure
1). The focus of the study is the potential impact of landslides to settlements located in
the flood plains and to the M41 highway which connects Kyrgyzstan, Tajikistan, Uz-
bekistan and Afghanistan in Central Asia and also serves as the main supply route in
Gorno-Badakhshan Autonomous Region of Tajikistan. This road has in the past been
affected by landslides generating severe economic loss and resulting in closure of the
road and diversion of traffic, with significant impact on the region [10,11].

For this reason, it is necessary to study landslide history and classify landslide types
along the Pamir Highway in order to analyse and generate landslide inventory map.
Therefore, this study aims to characterize the extent and type of landslides using re-
mote sensing techniques in Geographic Information System (GIS) environment.
Methodology. Satellite remote sensing images provide effective tool for identifying
and mapping past landslides, in this study, SPOT 6 and 7 imageries were used to-
gether with Google Earth and Bing Map imagery. SPOT 6 and 7 imageries with 1.5 m
resolution from 2013 to 2017 were provided by the European Space Agency (ESA)
covering 11,207 km? of the study area in the Pamir mountains (Figure 1). This data
was supplemented with use of Bing imagery, while Google Earth allowed 3D visuali-
sation of the area to assist with the landslide identification. It is likely that more accurate
identification is increased when all images are combined together to characterise pre-
vious landslides. Prior to landslide mapping, glacial landforms such as moraines, rock
glaciers and glaciofluvial deposits were excluded from the analysis (Figure 2) to avoid
confusion with landslide. Landslides were recognized through the visual analysis in GIS
database using ArcGIS 10.5.1. Landslide interpretation was based on the criteria as follows:
geomorphological features; drainage, erosion and hydrological features; soil or vegetation
tones; human features and land use patterns.
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Figure 1 Location of the study area
on SPOT 6 and 7 imagery

Figure 2 Example of glacial landforms
excluding from landslide

Other characteristic features such as tone, colour, pattern, shape, shadow and tex-
ture were also performed to identify landslides. Then, landslides boundaries were defined
using a polygon feature in GIS with attribute information including type, material, style, ac-

tivity and percent of vegetation.

Results. This project is still ongoing and at the time of writing, 40% of the study area
has been covered. Over 900 landslides have been recognized in the study area. These
include mudflows, debris flows, debris slides, rockslides, rock avalanches, translational and

rotational slides (Figure 3).

Figure 3 Examples of landslide types mapped in the Pamir Mountains: mudflow
(A), debris flow (B), rockslide (C), and rotational slide (D)

Several rockslides have dammed rivers and created lakes such as Rivakkul
Lake, Yashikul Lake and Sarez lake. Meanwhile, numerous glacial lakes have been
formed by moraines or rock glaciers, and these may pose a future outburst risk. For
example, Dasht Lake at the end moraine in the headwater of the Shakdara valley was
outburst on 7 August 2002. The debris flow generated had a runout of around 10.5 km.
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inundating the Dasht village. Another remarkable landslide event was surface defor-
mation from the Barsem mudflow on 16 July 2015. Source, runout and deposition ar-
eas were well recorded on SPOT images (Figure 4). It is also apparent from these
images that almost one third of the resident area was submerged, muddy and de-
stroyed including the bridges and the Pamir highway.

Future work. The remote sensing mapping is continuing and field investigation is
planned to validate this landslide interpretation. Next, landslide causative factors will be pre-
pared and overlaid with landslide inventory map to derive landslide susceptibility map. Then,
the model results will be validated using an area under curve method. An annual probability
of landslide occurrence will be estimate to generate landslide hazard map. Finally, the
measure of vulnerability assessment, elements at risk and landslide hazard will be inte-
grated to derive a quantitative measure of the risk from landslides along the M41 road in the
Pamir mountain range.

Figure 4 The changes on source, runout and deposition areas of the Barsem mudflow, be-
fore (left) and after event (right)

Conclusions
1. There is little research focused on landslide inventory for regional area in the Pamir moun-
tains, the present study was designed to identify characteristics of landslides along the M41 Pamir
Highway covering an area of 11,207 km?.
2. Landslides have been identified using 1.5 m resolution SPOT 6 and 7 imageries along
with Google Earth and Bing imagery. The research is still ongoing, but to date, the study has identified
over 900 landslides including mudflows, debris flows, debris slides, rockslides, rock avalanches,
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translational and rotational slides.

3. Landslides can result in loss and damage when they encounter community, infrastructure
and agriculture land such as the Dasht Lake outburst generating debris flow and the Bersem mud-
flow. These are a clear evidence that indicates the loss from landslide and raise public awareness.
Furthermore, these interpretations will be verified by field investigation and then provide the following
insights for future research on landslide susceptibility, hazard and risk assessment.
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PALEOEARTHQUAKES OF THE GORNY ALTAI
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Abstract: The conducted paleoseismological studies reveal three zones of con-
centration of the paleoearthquakes in Gorny Altai. The surface ruptures are detected
within the Kurai Fault zone, which were formed in the epicentral zones of the pale-
oearthquakes (Mw = 6.71 7.6) that occurred 6.5, 5.8, 3.2, and 1.3 ka ago. Seismites
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THE GRAVITATIONAL INFLUENCE OF THE MOON ON THE EARTH AS A LONG-
TERM PREDICTOR OF SEISMICITY
Kurskeev A.K., Amirov N.B.

O dzdzs SOy EYD jHjdZr tjLELedzsbOdY dRHBdEy] dSj o
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Abstract: The results of a study evaluating the contribution of Lunar tides to
changes in Earth's seismicity are presented. Laws have been established that the
probability of occurrence of earthquakes increases with increasing force from the moon
to the Earth, confirmed by new experimental data on strong earthquakes. Perennial
harmonic components of the deformations are manifested on the scale of the earth's
crust. The energy contained in tidal waves enters the earth's crust through the earth's
surface. It is enough to move the structural inhomogeneities of the earth's crust, i.e. for
the development of rock destruction processes and, as a consequence, the formation
of focal zones of earthquakes.

Key words: moon, tides, seismicity, earthquakes, tidal waves, rock destruc-
tion, focal zonesAbstract. The results of a study to assess the contribution of lunar
tides to changes in the seismicity of the Earth are presented.
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DETECTION OF SWARM EARTHQUAKES IN THE SEISMOACTIVE REGION
OF THE NORTHERN TIEN SHAN AND ADJUSTING TERRITORIES
Litovchenko I.N., Lyutikova V.S.
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Annotation. The paper outlines the features of the identification of earthquake

swarms in the seismically active region of the Northern Tien Shan and adjacent terri-

tories, their recognition algorithm and r es
ani ncrease in the number of weak shocks in
foll owed by its gradual decrease. The spat.i

mately equal to the sizes of the epicentral zones of strong earthquakes. Based on
modern data on the seismicity of the Northern Tien Shan region and adjacent territo-
ries, the features of the distribution of earthquake swarms for the period 2018-2019
are investigated. As a result, places of localization of earthquake swarms were ob-
tained. The result demonstrating the development of the seismic process over time
can be used to study seismicity and predict future strong earthquakes.

Keywords: seismicity of the region, swarm of earthquakes, epicentral zones,
energy class, weak shocks, forecast, recognition algorithm.
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ACTUAL PROBLEMS FOR THE CENTRAL ASIAN MOUNTAIN REGIONS STUDY
(PAMIR'S EXPERIENCE)
Minaev Vladislav, Oimuhammadzoda Ilhomjon, Gadoev Mustafo
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Abstract. Experience from long works in Pamir (including last international pro-
jects to deep structure study together with adjacent Hindukush, Southern Tianshan,
Western Tibet territories) shows necessity of complex investigation in mountain re-
gions of Central Asia. The work was based on new technologies and the knowledge
accumulated over the past years on the problems of the Pamir geology. The theme of
the increased thickness of the crust of the Eastern Pamirs, the configuration of the
collision zone were in the foreground. But then new important details of the mountain
formation process emerged that required the expansion of programs and the compo-
sition of the methods and participants in the work.The results will help to value charac-
ter of seismicity, climate evolution and perspectives for building and mining industry
development 1 i.e. it will provide not only scientific but economy effect also.
Key words: Pamir, Tianshan, Hindukush, Tibet, seismic and magnet-telluric
profile, deep structure, Receiver Function, intra-continental zone of collision, subduc-
tion, slab, Earth Crust and Mantle, earthquake prognosis, monitoring, risk assessment,
climate change and mineral resources.
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REMOTE KNOWLEDGE HAZARD MONITORING
WHEN DEVELOPING TERRITORIES IN UZBEKISTAN
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Abstract: The possibilities of high-resolution optical space surveys in monitor-
ing the development of territories and assessing landslide hazards are evaluated. The
necessity of drawing up space maps with parameterization of landslide areas, an ob-
jective assessment of the scale of the process and the conse-quences of its implemen-
tation. It is recommended when justifying the places of application of linear structures,
construction of economic and social facilities. Large-scale space schemes should be-
come a cartographic basis for as-sessing the risks of construction of facilities for sub-
sequent insurance against natural hazards. It is proposed to introduce such a practice
of monitoring the development and consequences of the implementation of natural
hazards in the activities of specialized engineering - geological organizations.

Keywords: space maps, linear structures, risk, insurances, natural hazards, de-
formations, faults.
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THE ROLE OF TRANSFORM DISLOCATIONS IN THE PLACEMENT OF
STRONG EARTHQUAKES AND LARGE DEPOSITS IN THE CENTRAL KY-
ZYLKUM
Nurtaev B.S., Tsai O.G., Kurbanova D.U.
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Abstract: The results of the structural-tectonic zoning of the Central Kyzylkum
gold ore province, made from geodynamic positions, based on the integration of all
available geological and geophysical data, are presented. Zonality in geophysical fields
during the formation of gold-rare metal deposits is considered. Ore-bearing black
shales in the region are developed along large deep faults: in troughs, regional shear
zones and have visible or invisible connections with deep basite-hyperbasite for-
mations, as well as granitoid plutons located under the field. Unlike small and medium-
sized deposits, forming latitudinal belts in accordance with the strike of the metallo-
genic zones of western Uzbekistan, large deposits are clearly controlled by long-lived
transverse dislocations. It is assumed that the transform faults on the continuation of
such cross-cutting structures should become a priority object in the search for miner-
alization.

Key words: geodynamic settings, transform faults, gold-rare-metal deposits,
black shale, basite-hyperbasite complexes
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MONITORING OF MOVEMENT ACTIVITY OF BUDGERIGARS IN ALMATY
SEISMIC RISK REGION
Nude V.A., Arifulova l.l., Surovtseva N.V.
Institute of Seismology LLP, Almaty, Kazakhstan
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Abstract. Results of three-year long monitoring of the budgerigars behavior are
given. Movement activity of the birds of atmospheric and cosmic factors, seismic pro-
cesses dependence is shown. The problem of earthquake prediction is extremely rel-
evant and complex. The basis of the forecast is a seismic monitoring system, i.e. or-
ganization of monitoring of seismic processes in seismically active regions by various
physical methods. In this regard, to solve the problems of short-term forecasting, an
interdisciplinary approach is used involving such sciences as geophysics, biology,
physiology, meteorology, astrophysics, mathematics and others. Seismobiomonitoring
is one of the methods for the integrated forecast of seismic processes in Kazakhstan.
Four days before the seismic event of April 28, 2017, anomalous activity of budgerigars
was recorded for two days, with an amplitude of variations exceeding the threshold of
30. A direct relationship between the parar
external factors was revealed.

Key words: seismobiomonitoring, budgerigars, movement activity, seismic pro-
cesses, amplitude of variations, parrots, physical activity.
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Abstract: It was established that travertines of calcite and calcite-aragonite
compositions cement Middle Pleistocene - Holocene colluvial, alluvial, and alluvial fan
deposits along active faults in the southeastern Gorny Altai. First conducted in the
region 230Th-U dating made it possible to determine the age of travertines from six
fields. The age of travertines in the range 1.2-11 ka agree with known ages of
palaeoearthquakes. Travertines with an age of about 120 ka formed as a result of the
activation of faults at the stage of degradation of maximum glaciation of the Gorny
Altai. Travertines with an age of about 400 ka formed in the main phase of the Cenozoic
orogenesis of Gorny Altai. The data on the carbon isotopy of CaCO3 (11 3 C fr om 1 4
a to + PDB,which¥omposes travertines, indicate that two sources of CO2
were involved in its for mat i on: Aimet eogenico and At her:
marine limestones and dolomites in active fault zones during seismic displacements is
considered as the main source of At her mogen
Keywords: travertines, U-series geochronology, large paleoearthqukes, active
faults, neotectonics, Gorny Altai
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BIOLOGICAL RHYTHMS OF ANIMAL ACTIVITY IN SEISMIC VULNERA-
BILITY ZONE AS GEODYNAMICAL PROCESSES REFLECTION OF EARTH-
QUAKES PREPARATION

Serazetdinova B.Z.
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Abstract: Abstract: The problems of rhythms of biological and geophysical pro-
cesses during the preparation of earthquakes are discussed. The rhythms of the intra-
terrestrial and space processes are reflected in variations of geophysical fields due to
their influence and are manifested in the activity of animals. During periods of seismic
activity, there is a loss of background rhythm at medium frequencies and a violation of
the morphostructure of local signal fluctuations in variations of the complex of geo-
physical and biological parameters, which indicates a single mechanism of the influ-
ence of cosmogenic and geogenic sources of the formation of the earthquake focus
on the geological environment and on living objects. Violations of rhythm revealed in
the activity of animals in the mid-range frequencies can be used as prognostic criteria
for a short-term forecast of earthquakes.
Key words: biological rhythms, animal activity, geodynamical processes, wave-
let-analysis, earthquake, abnormal phenomena.
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DIGITAL PROCESSING OF BIOLOGICAL INFORMATION IN SEISMIC
MONITORING SYSTEM
Serazetdinova B.Z., Amirzhanova A.R.
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Abstract. Digital processing technology of animal behavior variations in seismic
risk zone is presented. Improving the criteria for evaluating the prognostic situation
during the preparation of earthquakes requires quick processing of information re-
ceived from the landfill and decision-making in the operational mode. In this regard,
the need has arisen for digitizing significant amounts of data in the seismic biomoni-
toring system obtained by visual observation methods. This will avoid subjective as-
sessment of animal activity by different operators and evaluate behavior variations on
a single scale. The created BIOPOLIGON software package allows for a qualitative
assessment of animal behavior obtained by visual observation methods in digital and
significantly accelerate the processing of information.

Key words: Digital processin technology, animal behavior, seismic Monitor-
ing, evaluation criteria, prognostic situation.
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SEISMIC MICROZONATION OF ALMATY CITY IN TERMS OF GROUND
ACCELERATIONS
Silacheva N.V., Kulbaeva U.K., Kravchenko N.A.
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Abstract. The paper presents the methodical basis, stages of the work, and
results of a new seismic microzonation of the territory of Almaty (Kazakhstan) in peak
ground accelerations. Probabilistic seismic micro-zoning of the territory of the city of
Almaty in soil accelerations was carried out. A continuum approach was used to take
into account the influence of soil conditions on seismic impacts in the PGA, which sup-
poses a continuous rather than abrupt change in characteristics taking into account
deviations from non-linearity, which let to avoid errors in the MSK-64 (K) seismic scale
used in Kazakhstan and rejected recalculations of accelerations in points and vice
versa, to avoid a discrete representation of continuous quantities and go to a direct
calculation of the final accelerations based on seismic stiffness obtained in engineer-
ing-geological and instrumental geophysical surveys. Received maps are accepted
and implemented by the responsible authorities and prepared for introduction into reg-
ulatory documents.

Key words: probabilistic seismic hazard assessment, microzonations, incorpo-
rating site effects, peak ground accelerations, cards, methods.
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MODEL OF THE VOLUMETRIC CENTRE AND THE MECHANISM OF TECTONIC
EARTHQUAKES
Tazhibaev K.T., Tazhibaev D.K.
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Abstract: Based on the established mechanism of rock bursts, and analysis of
the available experimental characteristics and facts of tectonic earthquakes, a theoret-
ical model of volumetric focuses and the mechanism of earthquakes are substantiated,
which make it possible to explain the terrain localization of faults and contacts of mag-
matic formations of catastrophic seismic events, as well as quadrant and non-quadrant
distribution (in sign) of the first arrivals of longitudinal seismic waves on the surface of
the earth. The earthquake may cause the movement of magma from volcanic sources,
from the mantle, the eruption of volcanoes. Future magmatism as a result of effusive
eruptions or deep intrusion movement from high-temperature magma with uneven so-
l idi fication can save (fAremember o) t he hea
stresses. The potential energy of elastic deformation can be the cause of an earth-
guake, because under the influence of trigger forces, the limiting residual stresses
cause explosive dynamic destruction of rocks.

Key words: earthquake, rock bursts, earthquake focus model, residual stress,
tectonic fault, seismic wave, elastic recoil.
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Annotation. The article considers the results of geophysical studies to assess
the risks associated with the possible repeated displacement of the Koy-Tash landslide
in the Mailuu-Suu river. Long-term doses, according to experts of VISUTEK (Germany)
for the population due to the spread of radioactive tails, can be up to 20 mSv / year. It
is recommended that in order to prevent the destruction of tailing dumps No. 5.7 and
the dispersion of their radioactive materials during a sudden breakdown of a landslide
dam, the lower slopes of the retaining dams of these tailing dumps should be strength-
ened with a powerful stone draft with the simultaneous arrangement of soil cover on
the surface of tailings with a capacity of up to 1 m and a new road.

Key words: landslide hazard, tailings, geophysical studies, dam, dam, mudflow,
erosion, radioactive tailings, flood.
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A LANDSLIDE RISK IN THE KULMEN-SAI NATURAL BOUNDARY
(MAYLUU-SUU)
Torgoev LA, Alyoshin Yu.G.
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Annotation. The document examines the situation with landslides in the
Kulmen-Sai Gorge in Mailuu-Suu and assesses the risk of landslides for uranium tails
No. 11. According to the IAEA standards and regulatory requirements, the radioactive
waste storage facility on the Earthds surf.
the effects of extreme factors. environment and natural disasters over a long period of
time up to 1000 years. The Kulmen-Sai landslide in the case of the tailing site No. 11
is predicted to be unloaded in the next 50-100 years and, therefore, this site is not
suitable for starlisnog traskdinogacitmtve dd¢c@ount
standards of the IAEA.

Key words: Key words: landslide, tailing dump, geophysical surveys, risk,
threats, radioactive waste, rehabilitation, uranium mines.
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RESULTS OF PALEOSEISMOLOGICAL RESEARCHES IN THE NORTHERN
PART OF THE KURAI DEPRESS (KURAI Fault ZONE, MOUNTAIN ALTAI)
Turova l.V., Deev E.V., Pozdnyakova N.I.
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Annotation. Paleoseismological studies indicate an active growth of forberg
uplifts in the northern part of the Kurai depression with a predominant thrust and dis-
placement of their northern border towards the Kurai ridge. The morphological features
and structural position of the northern ledge indicate that it is younger than the southern
ledge. Paleo-earthquakes revealed during the analysis of the Kuraiskaya-4 trench are
younger than 6500 years old. As a result of trench studies of faults in the northern part
of the Kurai basin (Kurai fault zone), it was shown that 4 paleo-earthquakes occurred
in the Holocene (3 of which over the past 6.5 thousand years) with Mw = 6.4-7.1 and |
= 8-9. These results should be considered when designing a gas pipeline in the Peo-
ple's Republic of China.

Keywords: fault scarp, large paleoearthquake, trenching, Kurai fault zone,
Gorny Altai, faults, trenching.
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IDENTIFICATION OF ANOMALOUS DISPLAYS OF MOLECULAR HYDROGEN IN
HYDROGEOSEMSMOLOGICAL FIELDS OF SOUTH -WESTERN UZBEKISTAN
Umurzakov R.K.
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Abstract: This article presents the results of operational observations for the period
1993-2015 to identify abnormal manifestations of molecular hydrogen in the hydrogeoseismo-
logical fields of southwestern Uzbekistan and discusses the features of changes in molecular
hydrogen in groundwater associated with seismicity. Anomalous manifestations are associated
with an increase in deformation in rocks, which increases the yield of buried molecular hydro-
gen in the pores of water-bearing rocks. A change in tension leads to an increase in defor-
mation processes in seismogenic zones with the occurrence of a strong earthquake. In the
periods preceding and accompanying seismic activity, anomalous manifestations of H? are
observed.

Key words: molecular hydrogen, anomaly, groundwater, seismicity, water-bearing
rocks, earthquakes, forecast, seismic calm, hydrogeoseismology.
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DISASTER OF PLANETOSPHERES OF CENTRAL ASIA AND KYRGYZSTAN
Usupaev Sheishenaly
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Annotation. Due to a comprehensive interdisciplinary systemic study of the plane-
tospheres of the Asian region, the foundations of applied innovative research areas are
developed: a. disaster management (SWR) and b. noospheric engineering geonomy (NIG)
to reduce the impact of geo-risks on the population of Kyrgyzstan and the countries of
Central Asia. Integrated SWR and NIG maps and their transformations into lateral latitudi-
nal and vertical elevational geon-height models of typing and predicting geo-risks of natu-
ral, technogenic and environmental nature are presented. Over the past 5 years of devel-
opment of CAIllZ under the guidance of the author from 2015 to 2019. 3 doctoral and 1
candidate dissertations are protected. Over 120 scientific papers have been published and
introduced into practice of geo-risk prevention and training in Kyrgyzstan, Tajikistan, Ka-
zakhstan and Uzbekistan, i.e. in the countries of High and Central Asia.

Keywords: disaster management, geo-risks, engineering geonomy, noosphere,
planetosphere, typification, forecasting, danger, monitoring, dissertations, implementa-
tions.
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dedtsmi jter , ftsljted aLHEZRO o CoMidujmMStj ¢l
d Mg " jddvd3 dn MisteOldW dydtetse Odzdz'dils dl tg Bdzd y utg lis g
st -fffts fls idigWsjdte HE Jodshmijtr d o hj.

liBbHj Y SteBsMY jitgre.dsdey [owOLdd dOdetd hdj ¢j
Njdedz' j] M) GistedMC OB lsteOdhY stekdtelze " d B § dzOdzj Is
dzj tedzgzs o SLwW2Mlse j dedelzé Hj Wl dz detelgB s tggztziso § € ®¢
st jter . 10 twdf. 1 ftedeojHj dzO MihsOs dj dzdzOv
HydedwWw d ddeyJ dzj tedets? G jsdesasdd [(oteOLdd d Jd4 M
d srwer L mPodzoe [ 1
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1. 1 rR1 SO0tlO QOBOMB&BWBQ
MsCs?2  AjdbteOd dts?2 ¢Ldd
jctoditso Odzdz" | GwOdzyr : 1. i § BipdizB dzegy MK
iR, o jutf dptsi so st R A p2) d B ffy i B O
st d ds BOd j fkesyOofisd;
d2AMBBdudi MSCdJ 4§ dzOdzj sOtede | IJGO?
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wittlk rettOLdd d Jd fr]IZBuOfr]ISJQ
2d SLtger LMlsOdzO (L Jdzj dzr 2 yogjls : ts
JBdHO EZCOLTM o908 NMNdj dzO teOfnl]’lsdzis)inzq’J 9 G
odlstses BCjOdZO (9 ojtondzj 3 ftcOQotsdy ke dzlz 1 .
J Zstc 0O shMdSesHisdise 2Z0Bis@) L &zZ0yOdz! dzets 6 d H tec
di ged)izd&® O cteOdzdy" ftotsatsyHjddw dkzdzj o 52
kj Wdektr JjBdHO; 9. ctOddy’ §jtjHddn W
dzd y" tsB dzOMisd te G 4 "dzOjdepds'Ote da 1d3  cfigletseBoctizf dff o3
tr fesdLsh jHhdE COkOMesY dyujMSdn L j ddy ks
fidzOde:d d3MA ORVdzH R ¢ OR dzrdsapMis e O dzd 2 ME WOV 9 d B 1o
RERBIZMNC 06 Ot EMSC O fsO2 MC J2-s HBO2 M PRz tofigs OW
OLd2MCOV;, ctOddy’ -sigEn ORI | (zdzff i igar e d ,
Odnb@Odzepzd ¢ d vLis Gl Gidetl j O BB dzd C U OH Y
02 MS 52 dzOtetsH dats I [ tsjddg skoa] i ddCWaci®) ) 820 dz®, 1 A
s2 AJHjEOYdJ.
R1 COtlsy r(otOLdd ¢ dzlsdidz] HAsts & risdizls totfs dizef dz
pteflsde” d3d kL &zOd3d § Odzj sftetsydetsmisd 1 § d3dzd,
d oesLear"hjded?2 dzO C Ol MiklsddS sots? ¢t
] MmJ ogLedzjj dadd | JBdHO ttOMf sdztsy j des dzOH
o tsd3 6 &., fHtjHMsOo dzj dets 1 f d yJ dzls tgtshiizdlz H2Q t8dztsdgaxte
dzjls Issdigdz dzOL OH M § &zOdzj stsBdzj Es?2 teSCIsdyj ME 2 (4w
HOdz' dgf 2 yjdzlstc Clststets? o' - tisHdslE dpQ@izlstOGES GsHfdalz 8. 5 C t

S detsy BOSC g B3Odz! detsy dzO1 9P sy §hdzlfp] def i sdHO
dzdyd RAdHI2MOEtet  cdzEofis@Gdd®@ o tfjsHofisle @ dzicdi O dzl
yj dZlstesds f dzOdzj stsBdzj s vdmrd?2 ¢ jOdz ZHOtdzs] Mmistsd
dzdztc H . dzj dgO LICsHdzlzd , + f dyj dzlstc € s tste s eist jda2dsu] diisSiyyc
ntedjBlsy 9o BdzdL { CotD®W @iz dasy dzts Bldaifgdg qde'd?2 tMtser 2
EHOtedzr = MlstsdzC dztso j ded?2 § dzOdzj s ftej HiMisOoadzjdz + § dyJ
fsdztsy j dzdztsets o L Of OH dptldzOn O figldsdn lsusdytidig g ts s g Uets 2 5E ¢
dzd d .
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uWdgOdw o Mmjojtdzs?2 yoOMmisd s dIsiGB8 fo3. § tsdedey gz dgdbdaldsd 4
fsHOd dz" a3 yJj dzelstesd3 1 tcOL ddzr MEts2  dzOdzj IstsB dzj d&3" ot
4, 0 dBhzteH. dzjls Istsdzz dzOL OH, 1 §fdyJ dzlssC § Odagf tqip € B
ntejBls] LOfOHds j ¥ ydets?2 sCtsdzj ydetsmisd ¢ tsdalsd dzj dzls O
stdzlsdde dzls [ oteOL v dPBY Miggzg gtz JJ ¥ MsC 52
dbLdd, O bOCY] s'tE'LMsOdO, ¢ dzls to-=dzdAamids dsfifvH C=l
dz" di3d Yy j dzls tc @[3y tecistaigoctdts -d3P cidatfjlsCdttsts 5 f sdzj 2 f Odzj s tots
EHjteydoOj B j] o § kzOdzjlssMm¥ jtcOF dzOdBtsdzj joHt dsels dz’
WHigOBd 1JjBdzd. 10 1RrR4 S$Otlsj IsdfdLoydd ¢ tdlsddzjd
ftod HMisOo dz dz B J MMistsydz d3 B O MY B teasFzmds s Odzdeded d )( t
delzj B3r 2 OdzasdfsHOdz dg' o5 yJj destesds 1 6OL ddzr MC 2
Yyj dzste udn st Odh)defpBE] dif S sdzstesdzdtelzjls B O 2 dzf
s5¢CjO0dz, O 1+ fdyjdzestc dL dzOyoOdzr dese s e dHtcdHdesEts Iso

tcj ¢ o uvdrd?2. 8¢ j0Odz [ 1, 4]

10 1RYL GOl CtwOmMdz di3d Mistej &ZC Od3d § ¢ OL Odz
fpwj tede” = § dzdls d tsfcRlz B57jdscp dzfs Cfiscpdzd d3d Mistej dz¢ O3 dzOf
BOMMJ 2 dzse MO tj €.

rjgdzlsr &3d Yo jlsOddd dzddzedd d LOCttOMEO fCOL Oder
MstczCIskzter YyJ dzlstcOdz! detse s Isdff O, GH] &ORmBHWISMW L
LjdBAZjstewmjdd2, M ¢ 0O0Lddzdf O © tsfht®s € IOED My teds¥ d dzH
G;smqmgo¢

s tcOfmdz %d dzd dzd W d3d o " H j dzj dz" f dzOdzj sOtedz” § tcC
hdy Ctdzlsddzi dzls [ oteOLdd dzO Isj Slssdedyd MSd4 B dzts
G&O&du@%d tcOLHJ] &ZO ddlssmW jtedr » fdzdls dy RF 54 ¢
COotlsy histedn fEdSIsdtedzOY ddddw yjtedktsets yojlso
o jtorndesmisd Wdekter J idHO d SCStdstetsdzdtelkzjls B j fi
BOMMj2dz MssC O tjC. srtecdrLmlsOdz d MlsteOdzr A j dzls
9 BiMmMmMsydetsdd B OfMinj Lzl s ¥ Os tc o€ ! LIPS OCRGEZD? fifj
sy dets?2 yYyOmlswrn t©OMMJ yd dz@ twjecdsdzOdz! dz" d3 tcOL dzisdi
z2Off tcOo dzj dzq P f P HOC Hz@ tHifjlotCtets tc Odzd YO dzd IstsMmW j to dzts
YyJ dzlster ftesdLtsh jHhda 1902 d 1966 d Isiteovififlj dede?. ,
[1, 4].

10 1 RY4 WBBHJjdd § dzOdzjIsr | jdBdzv srtec’ L MisOdz |
dzj sOtcdzsec s f s5W MO @) dety dgtelas,? Cwfjetsfis "4 QMY r Isr 9 O &
ssmMW jteder » odzdctckdzlstse o otMatHWh jd&3 dzOff cOo
teso ¢ ] tOL zsditso , Cl slelitste d ofi 4 IS d A d3n 18 tg @ O H dz' i j
tcdzer . 1 ECOLOddz = "MdtslsOnr, ofmdzj HiMlsea d-j or fr
2O tew ) j dzdzse s MsMmissw dadWw dzdlstsimW j ter, ftetsdma BSHC
9 Odzgd W dzOH Htotsydesfls: ¥ cGkzdadstsor 7 BOMMJotse,
dzr | depfidede | Mtshmisswdedw © odH] t©OL dzsdise tOL dzd
Msftcso sy HOB W Mj2MdisC OlsOMistesW Odsd M -GRdzts ¢ sl

10 1R] BsHjdd dfdLOydd d ftetscdsL O ¢ j tsted
(otOLdd2 )X t dB)j etedIststed W s ' 1§ &Z0L fyls O di® tstfstdafsizizc sl dzt
Mijojtedzs?2 YyoOMmlsd BOCMdBOdZ dese s fdCO ¢ sdetsdBO ¢
@OQMd@O&J@BGB fdCO C¢jtsdsd0 Mmj2MmMdcsd ydesmisd, Yk
d3j dede’ A WstedgOydtsdedzr = Hodydded?2 d ftetsw o dzj dzd J
cdd @ﬁm@xa odHJ LJjdidzjbtewmjdd?2 (tdh. 2).
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tdm. 2. 1R{hd3tsBLsdztsGt$tSq’dzlSJGtsdtQtsaOdzq’W sdfdLoydd
LOCSdesd3j tedesmisd twOMYted Hjdzj dedVY dr CGJjdesdiitce: 1. Bt
Cidedz T LBde 4. YdhdzO ©OL tsk hufjstg terf st t5q Q dp’ sty fiplssd? ) j

[ dMy j6O s’ e’ LMsOdO t©OMYfsdsyj 0 &0 1 RrRY
OB fetswedjddy ostdd IsjChsddyj NSt HJjWsttdoy
205f). h . CjBHjUBttdOydd HoadyEhdjmY Mt MSseshls!
dzj ] O h Gfpsshis j9 34 75/ Mizls (34 Cds/ ¢sH) . 10 1 RY O
T Hjdzj dr dzOdBBdZj | S{OMd j "dLslsr §steOy dadg .
djlstew i dzd2 M KOS fMddOd dor 450 § & Bz 1§ J s dzis KO  zOC
GOk & 2 4SO ¢tk ©omfssnist@dizGdeeBls d ©i3
. Nicd ‘s dg® 1Ry EsHjdkd §dC ¢jsdsdk0 ydmndo
ek lshmw ] EOCMHdEzEOR] sSesej ddshlsd. 10 1 RY
d fesehBed®Cesp o | mMeCs?2 odéLdd (tdfhm. 3).

tdfm. 3. 1Ry ddasj ¢ ted upd@dzddO "] EEGEEE s defjduts d )¢ t
edd | ' MsCs?2 ¢oLdd Bl jHIdYEhOW MdjHkzehdj Isj i3Ols
MY j edeezd lsdzr 7 (14) nddlsdasi bR dHdgrodils cOdzd 2 & 8D dz- R |
Mes2iuvdn jlsMCgP QL OlsMEts?2; B. o] € lptzbzdeys Mez$8 j @4
dzso " n HodyJdd2; o. dz;tsls;QLsisdzq’quthscts O sdzd tets o !
s5¢J0Odz. | Emzsedzy -~ tBtSL dZOYJj dzdwvn: 1. o3j cO0Odzlsd ¢ dzc

ZOdzd, 3. dBokzOMMtses ' | BGlsdsy jddy ¢ 02 datsuEWf,2 4 .d sy z 6
fnd o fdgtdsdets 0 j 6 J dalsdz’ | dzj sls ¢ Istsdzd w3 p J vos d lzlsalaf W , dZf
ssded yd MCdj Hodyjddw, 8. BEkyOMmiscd tI Jdd3lzh4fr11504dzdzls
dse s tOflswy jddw dzO tBh jd&B Wisdzj My Oldw, 10. sW¥ds
Is2ME et oabkdzC OdzdL RO (yjtd slzszOdzts d lsHjd dz j
dzj cOdedY CO2debL 82 MCdan Bsd&zOMM dzO toj odsj 5 thdatse Odz
Wsteds' , 14. CcGwOdzyr BdsSStSe dzq’lstsfr]WJtGdsz fddls, 25
Odzr , 16 stelffjtctfdels HMisOo dzj dzdmstydzts 8Q). to Coj tulfEdslis W3S dBts - L O f
pjtocjdzlsde 3 G jtsotsdzdetsor dsd Ho dy j ded W 3] .
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