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INFLUENCE OF THE MODERN CLIMATIC SETTING
IN THE MOUNTAINS OF CENTRAL ASIA ON THE STATE
OF GLACIATION, GLACIER RUNOFF AND
GLACIAL LAKE OUTBURSTS

Abstract. The climatic setting of Central Asia in the second half of the 20" century and in the first decade of
the 21% century is characterized by a change of horizontal and vertical temperature gradients at the western periphery
of the Central Asian mountain system. The growth of summer air temperatures led to the decrease of mountain
glaciations. In the last 45 years the glaciers in selected catchments of Gissar-Alay lost about 16% in area while the
glaciers of the Pskem river catchment lost 27% in area. The river regimes, primarily the annual distribution of runoff
react to the glacier decrease. The share of glacial runoff is over 25% in years with little precipitation, while it
considerably decreases in years with abundant precipitation. One of the negative consequences of the glacier
dectrease is the formation of lakes in the periglacial area. The state of glacial lakes should be monitored, because
they may pose outburst debris flow hazard.

Keywords: Climate change, change in glacial runoff, formation of glacial lakes, reduction of glaciation in
Central Asia.

Introduction. Climate is one of the main factors forming water resources of areas including river
runoff, glaciers and lakes, which in turn determine activity of such a negative natural phenomena as
landslides and glacial mudflows. Present time climate change is evident worldwide. The purpose of this
work is to assess this change for the Central Asia territory and particularly for the basin of Pskem River,
right tributary of Chirchik river, which belongs to the Western Tian-Shian Mountain system. It is
necessary to emphasize that Pskem River basin is politically and economically important region of
Uzbekistan Republic.

The first catalogue of the Central Asian glaciers was based on the data for the year 1930 and included
1223 glaciers (45 from them belonged to the Pskem River basin) with the variation of the low boundary
from 3058 m up to 3942 m [1Korzhenevskiy, 1930]. The results of glaciological investigations for the
years 1930-1957 and data obtained during International geophysical year (IGY, 1957-1959 years) were
summarized in multivolume publication “Catalogue of the glaciers of USSR”. One of its volumes is
dedicated to the Pskem River basin. At the time of the catalogue publication the number of glaciers in the
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Pskem River basin was 250 with the total area of 127,8 km® [2 Catalogue of glaciers of USSR, 1968].
Since 1961 Institute of mathematics of Academy of Sciences of UzSSR (Institute of Geology and
Geophysics of Academy of Sciences of UzSSR since 1991) and Hydrometeorological service of UzSSR
(Uzgidromet and NIGMI, RUz) carry out occasional ground and aero visual observations in the upper
reaches of Pskem River. Results of this work are important for the prediction of changes of the ecological
situation in the region, as Pskem River is a main source of water, which supplies hydroeconomics of
Tashkent, the capital of Uzbekistan with population of 3 million, as well as many other settlements,
industrial and energy enterprises, vast farmlands.

Used data and methods. Long-term background of a general hygrometeorological situation in the
mountain and plain area of Central Asia (37,7° - 42,2° N) was described by many authors, for instance
[3 Glazirin G.E., Tadjibaeva U.U., 2011; 4 Glazirin G.E., Gavrilenko N.N., 2013]. The data of deviation
of annual precipitation and average annual temperature from long-term mean (1961-1990) on 50 hydro-
meteorological stations located in the different physic-geographical conditions are used for analysis of the
change of climatic situation in Uzbekistan [SSpektorman T. Yu., Petrova E.V., 2007]. Change of the
climatic characteristics (precipitation and air temperature) of the specific basin of Pskem River (Syrdarya
river basin) were considered for 1930-2010 along the longitudinal profile from lowland meteorological
station Tashkent (H=478 m) through the Pskem river valley (meteorological station Pskem, H=1256 m) up
to upper reaches of Oigaing river (Oigaing meteorological station, H=2151 m) (figure 1). Change of
annual values were assessed together with change of values averaged over the seasons: winter (December,
January, February) — the most wet period, summer (June, July, August) — period of active ablation.
Average air temperatures observed during 1970-2008 on the meteorological stations Tashkent, Pskem,
Oigaing were also used. Index of continentality (Ky) [6Chromov S.P., Petrosiants M.A., 1994] and Index
of active surface wetness (K. [7 Mezentsev B.C., Karnatsevich 1.V., 1969] were calculated for the area
of Uzbekistan, as well as their variation with altitudes from lowland part (Tashkent meteorological
station), over sub-mountain region (Pskem meteorological station) and up to middle altitude (Oigaing
meteorological station).
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Figure 1 — Map of the reference meteorological stations (MS) Tashkent, Pskem and Oigaing (inset)
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1. Climate characteristics. Annual air temperature and precipitation. Long-term changes of
meteorological values (mean summer air temperature and annual precipitation for the altitude over
1500 m a.s.l.) were analyzed for unbiased assessment of regional climate change in the area of Central
Asia [4Glazirin G.E., Gavrilenko N.N., 2013]. It became apparent that horizontal and vertical temperature
gradients change in time on the western periphery of the Central Asian mountain system. Winter
temperature rises much faster than summer one in the area of Central Asia, whereas annual precipitation
do not change, or rise negligibly. Average change of annual precipitation for all the stations is associated
with change of summer air temperature: the air temperature decreases when precipitation amount
increases. Rise of precipitation trend was observed for all the altitudes west-to-east (figure 2)
[5 Spectorman T.Yu., Petrova E.V., 2007].
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Figure 2 — Dependence of relative linear trends of annual precipitation on altitudinal situation of the station

For the Republic of Uzbekistan the trend of air temperature increased monotonously while
precipitation remained unchanged (figure 3).
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Figure 3 — Deviation of average annual air temperature (dT) and annual precipitation (dP) from long-term mean value
for 1961-1990 in Uzbekistan
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For the longitudinal profile of the annual air temperature, change averaged over decades (T10) on the
plain as well as on the middle altitudes proceeded non-monotonic with trend increasing during 1998-2010
(figure 4, table 1).
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Figure 4 — Change of T10 value during 1980-2010

The graphs of the change of value dT = T2-T1 were drawn to identify annual variation of changes of
air temperature between the periods of 1970-1998 (period 1) and 1998-2010 (period 2), where T1 and T2
are average air temperatures for each month of the corresponding period (figure 5).
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Figure 5 — Annual variation of the dT value; Pskem river basin

Analysis of the annual air temperature variation indicated that main increase of air temperature (up to
3°C) fell on spring months, March particularly. During winter months, the air temperature was increasing
faster on the plain than in the middle altitude zone. Since last decade winters became warmer in whole
profile, the trend of summer air temperature was significantly lower than one observed in winters.

In the Pskem River basin change of winter precipitation with the altitude is not monotonous (table 1).
This deviation disappears during the summer. Decrease of annual and winter precipitation is observed
from Pskem MS to Oigaing MS. The same time the main amount of winter and annual precipitation is in
the middle altitude zone (MS Pskem). Let us summarize foregoing analysis of climatic situation change.
The main conclusion is following: in the territory of Central Asia including plain and mountain part of
Uzbekistan air temperature increases while precipitation remain almost unchangeable.
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Table 1 — Average annual precipitation amount (mm), 1970-2010

Station X year X (X-1I) X (VI-IX)
Tashkent 426 235 23
Pskem 858 478 87
Oigaing 738 372 121

Climate of Uzbekistan is sharply continental and characterized with low humidity. Calculated indices
of continentality (Ky) and active surface wetness (K. allow tracing their change along the longitudinal
profile from lowland up to mountain area. Climate continentality decreases with altitude, that is associated

with decreasing of air temperature and increasing of precipitation amount (figure 6).
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The area of the Republic is characterized with a deficient humidity excepting Tashkent oasis and
foothills, however the calculations show some increase of the active surface wetness (Ky.) in the middle

altitude last years (figure 7).

Figure 6 — Change of Ky with an altitude
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Figure 7 — Change of the K. index from lowland up to middle altitude

2. Change of glaciation. Change of climate characteristics in the region has an impact on glaciation
size as well as ice melting in the summer. General processes [8 Petrov M.A., 2001] occurring when
glaciation shrinks are following:
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1. Disappearance of the glaciers of an area under 1 km’.

2. Disintegration of large glaciers and tributaries separation.

3. Decreasing of glaciation coefficient at the expenses of accumulation area reduction.

4. Increasing of moraine area and natural pollution of glaciers.

In the work [9 Konovalov V.G., Viliams M.V., 2005] dependence of the relative rate of the glaciation
area decrease dF/dt in the basins of Central Asian rivers on accumulation area index K, is presented.
Accumulation area index shows relation between accumulation area (F,.) change and area of whole glacier
or total area of glaciation (Fy): K, = F./Fg. Even in case of equality of accumulation and ablation areas,
steady decrease of the Central Asians glaciers size occurs with a rate of about 0,5% of the initial glaciation
area per year.

As an example, table 2 contains change of total glaciation area and the area of moraine cover during
degradation of glaciation in the area of Pamir and Gissar-Alay [10 Schetinnikov A.S., 1981].

Table 2 — Reduction of the total glaciers area in the area of Central Asia
(Fgl — glaciation area, Fm — total area of glaciers covered with moraine)

Pamir Gissar-Alay
Years Fgl, km? Fm, km? Years Fgl, km? Fm, km?
1961 7360 420 1957 2180 167
1980 6600 640 1980 1840 200
2005 (5770) * 2005 (1470)*
%/year 0,52 %/year 0,81
* Data calculated by Glazirin G.E.

TERRA-ASTER based use of space images allowed to assess the glaciation state in the mountain
system of Gissar-Alay and to compare rates of glaciation degradation for the periods of 1957-1980 and
1980-2001 [11 Yakovlev A., Batirov R., 2006]. During the period from 1957 till 1980 most of Gissar-
Alay glaciers of the area 2-5 km” lost significant part of their area. Changes of the glaciers of area under
2 km” is less noticeable. According to the data for 2001 the total area of investigated glaciers of Gissar
Alay (Shakhimardan, Sokh, Isfara rivers basins and the system of Zeravshan glacier) made up about
480 km®. In 1980 and 1957 the total area of the glaciers was 511 km” and 570 km” respectively. Authors
state that during 1980-2001 the number of large glaciers in these basins decreased at the expense of their
disintegration and a number of smaller glaciers increases. This case increasing of moraine cover of the
glacier tongue delays glacier surface melting, that leads to decreasing of degradation rate: from 0,46 % per
year to 0,27 % per year (table 3).

Table 3 — Annual rate of the glaciation degradation

. Glaciation area, km® Average rate of annual glaciation degradation, %
Basin 1957 1980 2001 1957-1980 1980-2001
Shakhimardan 39,46 30,14 28,19 1,03 0,31
Sokh 246,26 214,63 198,25 0,56 0,36
Isfara 129,74 125,05 120,99 0,16 0,15
Zeravshan 156,57 141,62 135,10 0,42 0,22
Total 572,03 511,44 482,53 0,46 0,27

Approximately the same rate of degradation for the account of moraine cover increase is typical
particularly for the Zailiysky Alatau region (Northern Tian Shan) [12 Vilesov E.N., Uvarov V.N., 2001].
E. Semakova point out decreasing of the degradation rate of glacial basins of Uzbekistan since last
decades [13 Semakova E., Gunasekara K., Semakov D., 2015], that can be caused particularly by some

——— § —
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diminution of climate continentality since beginning of 80ths up to 2005 (Fig. 6). The period of 1971-1980
was the driest and hotest, that affected degradation rate. In the mountain regions of Gissar Alay
(Tajikistan) A.F. Finaev point out stabilization of glaciation and even it’s increasing at the expense of
precipitation increase during the period 1992 -2010 [14 Finaev A.F., 2013]. However the rate of glaciation
degradation remains high in the most of the world mountain systems, and “since last decade it increased
significantly, especially in the continental dry and polar regions (mountain of Central Asia, Alaska, the
Rocky Mountains and Cascade Range), that is in agreement with tendency of air temperature increase and
annual snow accumulation decrease” [15 Kotliakov V.M., Seversky 1.V., 2013].

In whole climate situation in the second part of XX century was unfavorable for the existence of
glaciation in Gissar-Alay and in Pamir-Alay in total. According to [2Catalogue, 1968] and [16 Semakova
E.R.., Semakov D.G., 2014] glaciers of the basins of investigated Gissar Alay rivers lost about 16% of
their area since last 45 years, and area of glaciation of Pskem river basin decreased by 27% of the area
estimated in 1960 (table 4).

Table 4 — Change of the total glaciation area (Fgl) in the Pskem River basin

Year Fgl, km? Source of data

1960 127,8 [Catalogue., 1968]

2010 93,6 [Semakova E. R., Semakov D.G., 2014]

1970 219.8 [Narama Ch., Kddb A., Duishonakunov M., Abdrakhmatov K., 2010]
2007 168,7 [ibid.]

According to the data [17 Narama Ch., Kddb A., Duishonakunov M., Abdrakhmatov K., 2010]
aggregated area of glaciation in the Pskem River basin in 1970 and 2007 differs from the sources listed in
the Table 4. The possible reason of this difference between areas is geographical coverage of the area. The
glaciers of the Pskem River basin were considered in the works of E. Semakova. Run off from the glaciers
remains in the area of Uzbekistan. All the glaciers of the region are included into calculation [17Narama
Ch., 2010] and the runoff from some of them goes over the border. Secondly, initial data used by the
authors are different: E. Semakova, etc. compared data of space images with data from Catalogue 1968;
Narama Ch. etc. used Corona space images for 1967-1970. Apart from these reasons, one should mention
different methods of decoding and different timing.

The altitude of the glacier snout changes when the area of glacier decreases. The dependence of the
value AH =Zmax - Hmin (Zmax- altitude of the higher bound of glaciation, Hmin — minimal altitude of
the glacier snout in the basin) on the air temperature at the higher bound of glaciation T(Zmax) was found
for 27 glacial basins [18 Toychiev Kh.A. etc., 2008].

AH =-160,1 x T(Zmax) + 1237,6; R =0,927.

In accordance to this formula glaciers tongues “pull themselves up” to the higher bound of glaciation.
Calculated value of the rise of glaciers tongues midline for the Pskem river basin is 40-100 m.

3. Glacier-derived runoff. The volume of melt-water from glacier is determined with total glaciation
area and summer air temperature. Problem of the impact of reduction of glaciation on run- off volume is
discussed. A part of investigators talks about reduction of the melting water contribution in the total run-
off of a glacier-fed stream. Another part finds that this portion of the run-off remains constant in spite of
glaciers degradation, although rivers’ regime, primarily annual distribution of stream flow, certainly
responses to the glaciers’ shrinking.

It is necessary to emphasize that we use following definition of glacier-derived runoff given by
A.S. Schetinnikov: this is a runoff “forming for the account of melting perennial storage of ice and firn
(the snow on a glaciers, which does not melt for more a year after falling)” [19 Schetinnikov A.S., 1984].
This definition does not coincide with one given in the glaciological dictionary [20 Glaciological
dictionary, 1984], however, in our view, the second one is not applicable for interpreting of glaciers’
contribution to annual (and longer) river runoff. V.A. Kuzmichenok [21 Kuzmichenok V.A., 2013] agrees
with this. He underlines that definition of glacial runoff given in the glaciological dictionary “is possibly
correct from the geometrical point of view, but is not suitable for interpreting of glaciers’ runoff
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contribution to the annual (and longer) river runoff”. Glacier-derived feeding of rivers is formed for the
account of melting of perennial accumulation of snow and ice. A main hydrological role of glaciers is to
accumulate annual excess of precipitation and redistribute it’s perennial melting.

Increasing of summer air temperature leads to change of base ablation values, i.e. snow and ice melt
on the glacier’s surface. When glaciation reduces by 30% the volume of runoff is close to norm by
warming for 2°C. When glaciation reduces by 40% and more increasing of temperature will not
compensate loss of runoff [19 Schetinnikov A.S., 1984]. When calculating ice melting under moraine it
was assumed that moraine’s average thickness was 10 cm, and the value of the melting was a half of free
ice melting. Summer snowfalls impact on ablation is included automatically into the change of summer
temperatures.

In the work [22 Glazirin G.E., 2013] the river basins with different glaciation area in different regions
of Central Asia were selected for the assessment of long-term average annual part of glacial runoff. The
long-term hydrological and meteorological observation data are available for this basin as well as
information about change of glaciation based on data from three inventories (Catalogues) of glaciation.
The results of calculations are in the Table 5. In the net, impact of glaciation reduction is not significant
and fall within the accuracy of annual runoff calculation for the rivers with significant glaciation area at
the origin, those runoff measured at lower reaches.

However, the role of glacial runoff in the total river runoff for the summer period of defined year
depends on dryness of the year. A year when annual (winter) precipitation is not less than 1,15 of their
many-years average (O Xjo4l/Y Xjo4cp > 1,15) can be relegated to high-water years. A year when this
relation does not exceed 0,80 (3 Xio4l/Y Xjo4cp< 0,80) is low-water year [23 Tikhanovskaya A.A.,
Tomashevskaya 1.G., 2008]. Sample of the calculations for the particular Oigaing river basin is in the
table 5.

Table 5 — Portion of glacial feeding (Qg) in the summer runoff Q of Oigaing river (August-September)
in high- and low-water years

Year 2 Xi04 1/ XX 0.4p Qu/Q
Low-water years

1961 0,53 25,6

1980 0,73 20,1
High-water years

1969 2,12 11,4

1987 1,44 13,9

Hence, portion of glacial feeding in summer months of a low-water year can form up to 25% of the
total river runoff, decreasing down to 10-12% in a high-water year.

Table 6 — Assessment of the annual portion of glacial runoff

Area of Long- Glacial Qg Part of the Portion
glaciation term runoff portion glacial runoff of Qg
in the basin, average averaged in the induced by the in the
River Station km? annual over the total glaciation average
runoff, | calculation river change, Q,, and annual
initial final Qa, period, runoff, averaged over runoff,
m>/sec Qg m’/sec % the period %
Oigaing Mouth of Koksu river 33,8 25,8 12,8 2,71 21,2 0,26 2
Pskem Mullala 114,4 89,4 76,8 9,36 12.2 0,71 0,9
Sokh Sarykanda 246,3 191,9 156 42,8 23,8 7,46 7,3
Khudgif 311,3 | 2685 32,8 19,1 58,2 5,40 16,5
Zeravshan -
Dupli 663,2 | 537,1 442 10,5 27,4 3,22 4,8
Yazgulem | Motravn 330,4 262,7 36 7,77 21,6 5,56 15,5

— 10 =—
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The developed model of the calculation of glaciation and runoff change depending on air temperature
(TS) at the upper boundary of glaciation (Z.x) allowed to calculate smallest height of the glacier’s tongue
(HT) in the basin, total glaciation area S, and the glacial runoff (Q) for the predefined step of air
temperature change equal to +0,03°C/year in the Oigaing river basin [23 Tikhanovskaya A.A.
Tomashavskaya 1.G., 2008] (table 7).

Table 7 — The result of the glaciation parameters and glacial runoff calculation for the Oigaing river basin

Year TS, °C S, km? HT, km Q, m*/sec
1960 16,9 51,5 3,50 4,27
1980 17,3 47,0 3,54 4,40
2000 17,9 41,3 3,58 4,49
2020 18,5 36,5 3,63 4,51

Glacial runoff remains mostly unchangeable under predefined trend of air temperature that gives
evidence of intense melting and intensive consumption of ice storage.

1. Dangerous phenomena associated with the glaciation reduction. Shrinking of glaciation observed
the world over, including Central Asian Mountains, leads to the formation of banks of terminal moraines
and so-called “dead ice” on the glacier free area. In the summer when seasonal snow and ice cover melts,
melt-water accumulates between these banks and forms lakes, those number and size vary from year to
year. Such lakes can burst when ice or moraine dams break down, that leads to occurrence of floods and
mud flows, often disastrous. This happened for instance in the upper reaches of Shkhimardan river,
downstream from Archabashi glacier in the summer of 1998. Similar flood happened in July 1977 in the
Isfairansay River basin located to the east from Shakhimardan. There is historical information about other
similar floods in Fergana valley [24 Alekseev N.A., 1988, 25 Chub V.E. etc., 2005].

In SANIGMI the catalogue of the lakes, located in the mountains surrounding Uzbekistan territory,
was compiled as at 1999-2000 for the assessment of their number and some characteristics (length and
width) [26 Murakaev R.R., etc., 2004, 27Glasirin G.E. etc.2005]. There are more that 300 of them. 32 of
them are in the Pskem river basin, and 27 are in the Oigaing River basin (left tributary of Pskem located in
Uzbekistan). However, inventory is just a first, but important step in such lakes investigation. The
information about their size, regime, impounding dams is needed.

It is commonly known, that type of the outburst-hazardous lakes depends on genesis of impounding
dams [28 Vinogradov Yu.B., 1977, 29 Costa J.E., 1988, 30 Costa J.E., Schuster R.L., 1988]. There are
following types in the mountains of Central Asia:

- the lakes formed as a result of riverbed blocking with landslides or rockfalls from hillsides. For
instance, the famous Sarez Lake belongs to this type;

- the glacier-dammed lakes. The well-known Merzbacher lake is the largest in Central Asia. Southern
Inylchek glacier serves as a dam for this lake. Other small lakes of this type are met in the glacial basins.
Most of them are seasonal.

- moraine-dammed lake are those which are formed on the place of retreating glaciers. Their size
generally is not large, but they are widespread.

Lakes of first two types are widely known, as they exist for decades, included into catalogues and
mapped. The lakes of the type three are not explored so well. Most of them were formed since last two
decades in connection with fast glaciers retreat. At the same time these particular lakes are most
dangerous, as the dams impounding them are non-coherent and often has ice core. [31 Dokukin M.D.,
1985, 32 Kubrushko S.S., 33 Mavlyudov B.R, 1996].

Apart from these types of lakes, there are lakes formed in the body of the glacier or on its bed. These
lakes are not visible; volume of accumulated water is unknown. The floods formed as a result of their
burst can lead to the avalanchine mud flows. The best known sample is passage of mudflows along Aksay
River, tributary of Alaarcha river (Kyrgyzstan), which occur regularly as a result of fast empting inter- or
subglacial of the glacier located in the upper reaches of the river. (Vinogradov Yu. B., 1980]. It turned out
that similar cavities of smaller size exist and burst in the Abramov glacier [34 VNII, Nel, 1990].

Filling the moraine lakes happens mostly with surface runoff for the account of glaciers and seasonal
snow melting, as well as with water incoming by filtration through coarse material of valley slopes and
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bottom. Maximum of water level in spring and summer under high air temperature inheres in small
mountain dammed and moraine lakes with outflow by filtration through dam body.

Monitoring of the state of moraine lake located before the tongue of Barkrak Middle glacier (Ne54
[2 Catalogue, 1968]) showed that in the August 2013 area of the lake surface reduced for 37% during a
month when weather changes from hot to cold [35 Tikhanovskaya A.A., Tomashevskaya 1.G., 2013]. One
can conjecture, that sharp increase of the water-surface area will happen under opposite scenario, and in
case of extreme precipitation (thunderstorm shower) flow of water over the moraine dam in its lower part
can happen, that proves necessity of the glacial lakes monitoring.

Maximum number and maximum areas of the lakes of glacial origin is in the altitude interval
3500-4500 m. By 2003 the number of lakes in this interval became one and a half times as much as in
1987 [36 Nikitin A.M., 1987].

Mechanism of the moraine lakes outburst is not clear yet, however researchers [37 Vinogradov
Yu. B., 1980, 33 Mavlyudov B.R. 1996, 38 Golubev G., 39 Nye J.F., 1976, 40 Rothlisberger H., Lang H.,
1987] lean towards the view that two following ones are most probable:

- overflow from the lake is absent when volume of water is small; when the water level is high
enough, flood channels occurs between lakebed and dam, and lake water rush through and erode the dam;

- at presence of ice kernel inside of dam there is constant insignificant water flow from the lake with
low level, and hence water head. In this case, cold flow prevent increasing of channel cross-section by
compensating widening of channel as a result of abrasion and melting. When the level and water head
become large enough for channel cross-section to surpass its shrinkage for the account of ice flow, water
flow starts to increase that can lead to outburst.

Conclusion. Investigation of climate change in Central Asia over the last 50 years showed that in the
western periphery of Central Asian mountain system vertical and horizontal gradients of air temperature
change in time. In the territory of Central Asia winter air temperature rises much faster than summer one,
while precipitation amount remains unchanged or rises slightly. Climate warming led to reduction of
glaciation in Central Asia. In particular, glaciers in the Pskem district lost 27% of their area during 1960-
2010. No expected decreasing of glacial part in the annual run off happens in the process of reducing of
glaciation area. For the rivers with significant area of glaciation in the headstream, in most of cases impact
of glaciation reduction on the glacial part of runoff is not significant and within the limits of annual runoff
calculation accuracy on stations located in lower reaches of the rivers. Concerning redistribution of glacial
water runoff during the years of different dryness of the year, contribution of ice water into the total river
runoff in the summer can reach 20-25% for the dry year and decrease down to 10-12% in a year with
intense winter precipitation.

Glaciation reduction is accompanied with increasing of the moraine lakes’ number, and level of the
mudflow danger is not predicable without additional investigations. Therefore monitoring of periglacial
zone is needed, particularly in the regions of remaining rather large, but retreating intensively glaciers
with developed moraine cover.
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OPTAJIBIK A3USI TAYJAPBIHIAYBI KA3IPTT KIMMATTBIK KAFJTAWJIAPIBIH MY3IAHY
KAFJAUBIHA, MY3/IbIK AFBIHBIHA )KOHE MY3/IbIK KOJIJIEPJAIH )KAPBIJIYBIHA 9CEPI

AnHotanus. XX FaceIpAbIH eKiHIII >kapThickl MeH XXI FachIpAplH OipiHIN OHXBULABIFBIHAAFE OpTaNTbIK
ABWSHBIH KITUMATTHIK Xargainapel OpTanblk A3us Tay jKyHeciHiH OaThIC IIETIHIETi KOeJNISHEH XOHE TiK TeMIepa-
Typa rpaJIMeHTTEePIHIH O3repyiMeH cumnarTaiaasl. JKas3rbl aya TEMIEPaTyPAChIHBIH JKOFAPbUIAYbl TAY MY3BIKTAPbI-
HBIH a3arobiHa okenni. CoHFbl 45 xbun iminae ['uccap-AnaliapH KeKellereH cy JKUHAY ajlanTapblHIaFbl My3AbIKTap
mamamer 16%-H, an Ilickem e3eHiHIH anaObIHAAarbl MY3ABIKTAp 27%-H >KOFalNTTBhl. MY3ABIKTHIH a3alobl ©3€H
peKUMIEpiHE, €H alJbIMEH, aFbIHHBIH XbUIIBIK TapajyblHa bIKHan ereii. JKaybIH-IIAIblH a3 OOJIFaH JKbLIIAphl
MY3/BIK aFbIHBIHBIH Yiieci 25%-1aH acaqsl, al sKaybIH-IIAIIBIH KOI OOJIFaH JKbUILAAPHI OJ1 aTapiIbIKTal TOMEeH 1.
MyS3IBIKTBIH JKOWBLTYBIHBIH JKaFbIMCBI3 9CepiiepiHiH Oipi — NepUIJLSILMSUIBIK aiiMakTa KeJIepiH maiiaa Ooiysl.
My31bIK Kenaep/aiH KaraaibiHa 0akbliay KYprizy KaxeT, ceoe0i oyap cell aFbIHAAPBIHBIH KayIiH TYABIPYbl MYMKIH.

TyiiiH ce3mep: KIMMATTBIH 63repyi, MY3/IbIK aFbIHBIHBIH ©3repyi, MY3/bIK KOJJACPAiH Haiaa 60aysl, OpTabik
ABusiaFel MY3/IBIKTapIBIH a3at0bl.

M. A. ITerpos’, |F. E. T1a3bipun’ | , . T. TomameBckas’, A. A. Tuxanosckas®, T. F0. Caéuros®

"K.I.-M.H., CTapIInii Hay4YHBI COTPY/IHUK, 3aBE/TyIOLIHiT IEHTPOM TUIALUATBHOM Fe0IOrHH
(UuctutyT reonornu u reodpusuku ['ockomreonorun PY3, Tamkent, Pecrybnuika Y30ekucTtan)
*Jlru., npodeccop (MuctutyT reosorun u reodusuku ['ockomreosoruu PY3,

TamkenT, Pecrryonuka Y306ekucran)

‘K.r.u., crapmmit HayaHslid cotpyaHuk (MuacTHTYT ['eonorun u ['eodusuxu ['ockomreonoruu PVs3,
Tamkent, Pecriy6nuka Y30ekucTan)

* Crapumit Hayussiit corpymuuk, (Mucturyt Feonoruu u Ieodusuku Fockomreonorun PY3,
Tamikent, Pecriy6nuka Y30ekucTan)

’K.r.1., nouent (Haumonansubiii yausepcuter PY3 um. M. Viyr6eka, Tauikent, Peciy6nuka Y36eKucTan)

BJIMAHUE COBPEMEHHBIX KIINMMATHYECKHX SZCJIOBI/Iﬁ B 'OPAX HEHTPAJIBHOM AWM
HA COCTOSIHUE OJIEAEHEHMUS, JIEJHUKOBBIN CTOK U ITPOPBIB JIEJHUKOBBIX O3EP

Annoranus. Kiimmatuueckue ycnosus LleHTpanbHOM A3uM BO BTOpo# nojoBHHE XX BEKa U B IEPBOM JIECATH-
nernn XXI Beka XapakTepH3yIOTCS W3MEHEHHEM TOPH30HTAJIBHBIX M BEPTHKAIBHBIX TPATUCHTOB TEMIIEPAaTyphl Ha
3anagHoi nepudepun LleHTpanbHO-A3MATCKOW TOPHOH cHCTeMbl. POCT JIETHHX TeMmIepaTyp BO3[yXa IMpHBEN K
YMEHBIICHHIO TOPHBIX OJEICHeHUH. 3a mociueaHue 45 JeT JISTHUKH B OTACIBHBIX BOJOCOOPHBIX OacceitHax I'nccapo-
Anast motepsuia okoJio 16% roInaaym, B TO BpeMs Kak JISTHUKH B Oacceitne peku [lckem — 27% miormaau. Pexxumbr
PeK, B MEPBYIO ouepeab rOJ0BOE paclpenesieHle CTOKa, pearnpyoT Ha yMeHbIleHHe JeHuKa. 1o JeIHUKOBOTro
cTOKa cocTaBisieT 6ojee 25% B rozbl ¢ HEOONIBIIMM KOJIMUECTBOM OCAJKOB, a B TO/IbI C OOMJILHBIMU OCaJKaMu OHa
3HAYUTENBHO yMeHbIIaeTcs. OMHUM W3 HETaTUBHBIX IMOCIEICTBHN CXOJla JICHHUKA SIBIICTCS 0Opa3oBaHUE 03ep B
nepurisiquanbHoil 3oHe. ClielyeT cieIuTh 32 COCTOSIHUEM JIEIHUKOBBIX 03€p, MOCKOJIbKY OHH MOTYT MPEACTaBISAThH
OITaCHOCTH BBIOPOCA CENIEBBIX IIOTOKOB.

KiroueBble ciioBa: M3MEHEHHE KIMMaTa, U3MEHEHHE JICTHUKOBOTO CTOKa, 00pa3oBaHME JIETHUKOBBIX 03€p,
COKpallleHue ojeaeHeHus B LlenTpanbHoil A3uH.
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IIPABWJIA JJISA ABTOPOB

B xypHane myGIMKYIOTCS CTaThH, IOCBAIICHHBIC POOJIEMHBIM BOIPOCaM Ieorpaduueckoil HayKu M I'e0dKo-
JIOTHH, @ TaK)Ke Hay4Hble COOOLICHUS TEOPETHYECKOTO, METOJMYECKOro, 3KCIEPUMEHTAIBHOIO M HPUKIAJIHOTO
XapakTepa, TeMaTH4ecKre 0030pbl, KPUTHYECKUE CTAThbU U PELEH3MH, B TOM YKCJIE B BUJE IMMCEM B peIaKinio, Onuo-
nrorpaduuecKre CBOJKH, XPOHUKA HAYYHOH KM3HU. TEKCTHI cTaTel U IPYTuX MaTepHalioB MOTYT HPEI0CTaBIISTHCS
Ha Ka3aXxCKOM, PYCCKOM WJIM AaHIJIMMCKOM S3bIKaX. Penakumsi NpUHUMaeT Marepuaibl B JIEKTPOHHOM BHIE,
HaOpaHHbBIE B TEKCTOBOM penaktope Microsoft Word, B compoBoxieHHN HASHTHYHOH OymaxkHOW Bepcuu. [loms:
BepxHee U HIkHee — 2,4 cM, npaBoe u eBoe — 2,2 cM. Tekcr (mpudt «Times New Roman») naercst B 0JiHy KOJIOHKY
gepe3 MEXCTpouHbI wHTepBan 1,0 W A HEro ycTaHaBIMBaeTCs aBTOMAaTHYecKwid mepeHoc. CTpaHHUIIBI
HyMepyloTcs. Matepuan cTaTtbM (TEKCT, BKIIOYas AaHHOTAIMM Ha Ka3aXCKOM, PYCCKOM M aHTJIMHCKOM S3BIKaX,
PUCYHKH, TaOJHUIBI, COHCOK JUTEPaTypsl) odopmisiercs omauM daitmoMm. OO0BeM CTaThi CO BCEMH CTPYKTYPHBIMH
aneMeHTaMu He noipkeH npesbimath 50 000 3HakoB ¢ mpobenamu (1o 12 crp.), npyrux marepuanoB — 20 000 3HaK0B
¢ mpob6enamu (110 4 cTp.).

Pykonucu crareii odopmisitorest cienyroumm obpaszom: 1) VK (BblpaBHMBaHHE TEKCTa «IEBBI Kpaib»,
kerib 10); 2) uepe3 oAMH MHTEPBAJI MHULMAIBI 1 (PaMHIMK BCEX aBTOPOB Yepe3 3aIsTyI0 (BBIPABHUBAHUE TEKCTA K10
LEHTPY», HAUePTaHUE «IIOJIY)KHPHBII», PETHCTP «HAYMHATh C MPONHCHBIX», Kerjib 11; eciin aBTOPOB HECKOJIBKO,
nocse GpaMIINK KaKA0TO yKa3bIBae€TCs HaJCTPOUHBIM MHJIICKCOM MOPSIKOBEIM HOMep apabckoi nndpoii); 3) uepes
OJIMH MHTEPBAJ — YYCHOE 3BaHHE W CTEIEeHb aBTOPA, JOJDKHOCTh, B CKOOKaX — IOJIHOE Ha3BaHWE OPraHM3alluu, B
KOTOpOH OH paboTaeT, Topoi, cTpaHa (BBIpaBHMBAaHHE TEKCTa «I0 LIEHTPY», Kerib 10; eciu aBTOpPOB HECKOJIBKO,
CBEIICHHS JAIOTCS O KayKAOM M3 HUX OTAEJIBHON CTPOKOH Yepe3 OJMHAPHBIN HHTEPBAJ, 8 HAUYMHACTCS KaXK/aasi CTpoKa
C HAJCTPOYHOTO WHJAEKCa MOPSAKOBOTO HOMepa mocie (aMITui aBTopa); 4) depe3 OAWH WHTEPBAJI — Ha3BaHUE
cTatel 0e3 mepeHoca (BBIDABHUBAHWE TEKCTA «IIO LEHTPY», HAUepTaHHE «IIOMYXHUPHBIH», PETucTp «Bce
MIPOIIHUCHBIE», KeTib 14); 5) uepe3 oauH WHTEpBal — aHHOTanws U3 5—10 npemnoxennii, oobemoM 10 1200 3HaKOB ¢
npobenamu (HauymHATH ab3am CcrleayrommM o0pa3oM: «AHHOTAIWL. ... (Ka3. 53.)», «AHHOTamws. ... (pyc. f3.)»,
«Abstract. ... (aHIJI. 53.)») Ha TOM f3bIKe, Ha KOTOPOM HAIMCaH OCHOBHOW TeKCT pykomucu (ad3am «0,75 cmy,
BBIPABHUBAHUE TEKCTA «II0 IIUPUHE», PETHCTP «BCE CTPOUHBIEY, Kerib 10); 6) uepe3 ouH MHTEpBaN 5—7 KIIIOYEBBIX
cnoB (HauuHaTh ab3ar ciemyronmMm obpasom: «Tyiin cesmep: ..», «Keywords: ...», «KiodeBbie cioBa: ...»),
COPTUPOBAHHBIX NO anaBHUTy, HA TOM S3bIKE, HA KOTOPOM HaIlMCaH OCHOBHOH TeKCT pykomnucu (ad3an «0,75 cmy»,
BBIPABHUBAHUE TEKCTA «II0 IIHPHHE», PETUCTP «BCE CTPOUYHBIE», Kerib 10).

OCHOBHOW TeKCT pa3OMBaeTCs Ha CTPYKTYpHBIE 3JIEMEHTHI: BBEJCHHE, MOCTAHOBKA MPOOJIEMBI, METOANKa
UCCIIEJOBAaHUH, MICTOYHUKH JIaHHBIX, PE3YJIbTaThl HCCIIE0BAHMH, 00CY)KIEHUE PE3YIIbTaToB, 3aKII0UeHNE (BBIBODI),
WCTOYHHMK (PMHAHCHUPOBAHUS HCCIIEAOBAaHUM (NP HEOOXOAMMOCTH), CIHCOK JWTeparypsl. Ilepen crmuckom smte-
paTypsl MOXKET MOMEIIAThCsl OJIaroJapHOCTh JIMIIAM W OpPraHU3alUsM, OKa3aBIIMM ITIOMOIIb B HAIMCAaHWU CTATBH.
HeobmenpuasaTeie ab0peBHaTyphl HODKHBI pacIIn(pOBBIBATHCS B TEKCTE IPU IEPBOM YIOMHHAHWH. [lapameTrpsl
Tekcrta: ab3ail «0,75 cM», BRIpaBHUBAHUE «II0 IIUPUHEY, PETUCTP «KaK B MPEIOKEHUIX», KETIh 11.

ITox 3aronoBkom «JIMTEPATYPA» mpHBOIWTCS CHHCOK MCTOYHHKOB, Ha KOTOPHIE €CTh CCHUIKM B TEKCTE.
Jluteparypa mNpPUBOAMTCSA CHAYaja Ha sA3bIKE OpPUIHMHANA, 3aTeM IyOnupyeTcs Ha aHIJIMHCKOM  sI3BIKE
«REFERENCES» (a63au «0,75 cM», BBIpaBHUBaHUE «I10 LIMPHHE», PETUCTP «KaK B MPEITIOKEHHUIX», Kerib 9). B
TEKCTE CCHUIKM Ha HOMeEpa CIHCKA JAal0TCsl B KBaJPaTHBIX CKOOKax. 3amuch Kaxaoil ondarorpaduueckoil CChUIKU B
CHHCKE HauuMHaeTcs C ee mnopsakosoro Homepa B Tekcre: «[1]IlerpoBa C.H. Hayuno-uccnenoBaTenbckas
JIeSITENIBHOCTS ...»). Crcok surepatypbl opopmisercs o 'OCT 7.1-2003 u TmiatensHO BBIBEPSETCS aBTOPOM.
Tpancnurepanus He nomyckaercs!

Hanee cnemyer pestome. s craThu, MPeNOCTABICHHON Ha KA3AXCKOM A3blKe, TPEOYIOTCS PYCCKHHA W aHT-
JIMACKUN NEPEBOJIBL; HA PYCCKOM S13blKe — KA3aXCKUN U aHTJIMUCKUI IEPEBOAbL; HA AH2IUUCKOM A3blIKe — Ka3aXCKUH U
pycckuii mepeBoabl. s aBTOpOB W3 3apyOexbsi pe3loMe Ha Ka3axCKHH SI3BIK IEPEBOAWTCS B PEAAKLIUH B
COOTBETCTBUH C NPEIOCTABICHHBIM Ha PYCCKOM M aHTIMHCKOM si3blkaX. CTpyKTypa OBYS3BIYHBIX pE3IOME: WHH-
Uil ¥ (paMHUINKM BceX aBTOPOB yYepes 3amsATyro (1ociie GaMIIuy KaKIOTo YKa3bIBaeTCsl HaJICTPOYHBIM HHAEKCOM
MOPSAKOBBIM HOMEp apaOckod Imdpoii); ydeHoe 3BaHHE W CTENEHb aBTOpa, JAOJDKHOCTh, B CKOOKaxX — IOJHOE
Ha3BaHWE OpTaHM3allM, B KOTOPOH OH paloraer, ropon, cTpaHa (€CiIM aBTOPOB HECKOJBbKO, CBEIEHHMS IAOTCS
OTJEJbHOW CTPOKOHM uepe3 OJMHApHBI HMHTEpBaJ, a HAYMHAETCS KaXK/las CTPOKAa C HAJCTPOYHOIO HHIEKCa
MOPSIIKOBOTO HOMepa Tmocie (amMuinu aBTopa); Ha3BaHWE CTaTbW; AHHOTAMs, IPUBEICHHAs B Hayaie
cTathbM (HayMHATH ab3all CieAyrmMM o0pa3oM: «AHHOTAaUus. ... (Ka3. s13.)», «AHHOTamus. ... (pyc. 3.)»,
«Abstract. ... (aHTIJI. 513.)»; KIIFOYEBBIE CIIOBA, IPUBEICHHBIE B HaYaJle CTaThH (HAYMHATH a03all CJIeTyIONIM 00pa3oM:
«TyiiiH ce3nep: ...», «Keywords: ...», «KitoueBsie coBa: ...»).
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Tabnuuer HabupatotTcs B popmare Microsoft Word (re Microsoft Excel), kerms 9. B cTatbe qaroTest cChUIKY Ha
Bce Tabiuibl. Pacnionarats ux ciemyer cpa3y nociie YHOMHHAHMS B TEKCTE WIM Ha clienyroniel crpanune. Hazpanue
TaOJIMIBI TOJDKHO OTpaXkaTh ee cojiepKaHue, ObITh TOYHBIM, KpaTkuM. Hanpumep, «Tabmuna 1 — Cpennuii MHOTO-
neTHU# pacxon p. JKaibIk, M/c». PasMmemars ero cienyeT Han Tabnuiei, 6e3 ab3amHOro oTcTyma (BRIpaBHUBAHHE
TEKCTa «I0 LEHTPY», Kerib 9). He pomyckaercs mepeHoc 4acTv TabJMIbl HAa CICAYIOUIYyI CTpaHuily. bosbiiue
TaOJIMIBI JTOMYCKAEeTCsl pa3Melath Ha BCIO CTPAHUIy C OpHEHTaluen «aipOoMmHas». Tabnuipl U rpadbl B HUX
JIOJDKHBI MMETh 3arojIOBKH, COKpAILEHHsl CIIOB He Jomyckatorcs. [ToBTOpsOLIMICS B pa3HBIX CTPOKax Tpadsl
TaOJIMIBI TEKCT U3 OJTHOTO CJIOBA TOCIE EPBOTO HAIIMCAHMUS JOIMYCTUMO 3aMEHSTh KaBblukaMu. Eciin OH cOCTOUT U3
JIBYX U OoJiee CJIOB, TO IPU NEPBOM MMOBTOPEHUH €r0 3aMEHSIOT CJIOBAMH «TO XKe», a naiee — kaBblukamu. CTaBUTh
KaBbIYKHM BMCCTO TOBTOPAIOLIUXCA I_ll/I(i)p, MapoOK, 3HAKOB, MaTC¢MaTUYCCKUX W XHUMHUYECKHUX CHMBOJIOB HC
nonyckaercsi. Eciu nanHble B KakoH-T00 CTpoKe TaOIHIbl HE IIPUBOST, TO B HEH CTaBAT ITPOUEPK.

PucyHky nOIKHBI OBITH BBIITOJHEHB! B XOPOIIEM KayecTBe, a UX 00lIee KOJIMYECTBO He PEBBIIATh 5. PucyHkn
pacriojaraloT HENOCPEICTBEHHO IIOCIe TEKCTa, B KOTOPOM OHM YIIOMHHAIOTCSl BIEPBBIE, WIM Ha Clexyronien
cTpanuie. Bece HaanmucH Ha pUCyHKaX JIOJDKHBI XOPOLIO YATATHCS; 110 BOSMOXKHOCTH UX CJIEAYET 3aMEHSTh OyKBaMu
win uudpamu, a HeOOXOJAUMBIE MOSCHEHHsI 1aBaTh B TEKCTE WM B MOAPHCYHOUYHBIX MOANKCAX. B moapucyHouHON
MOJIICH HEOOXOAWMO YETKO OTHENUTH (HOBas CTPOKA) COOCTBEHHO Ha3BaHWE PHUCYHKAa OT OOBACHEHHH K HEMY
(axcmmmkanms). [logpucyHOYHBIE TOANHCH JOJDKHBI COOTBETCTBOBATH TEKCTY (HO HE TIOBTOPSTH €r0) |
n3obpaxenmsiM. Hampumep, «PucyHok 1 — Kapra mmotHocTn HacenmeHust B Oacceiine p. JKaifpik, den. Ha 1 kM
(BBIpaBHMBaHHE TEKCTA IO LIEHTPY», Kerib 9). DoTtorpaduu nomkHbl ObITh YeTkuMH, 6e3 nedekroB. Bee pucyHku
TaK)Ke MPEAOCTABIIOT OTACIbHBIMU (haillaMu: A1 pacTpoBeIx m3o0paxkenuit — B popmare JPEG/TIFF/PSD, mus
BeKTOpHBIX — B coBMmecTMMOM ¢ Corel Draw nnn Adobe Illustrator. Pa3spemenne pacTpoBbiX H300pakeHHH B
orreHkax ceporo 1 RGB userax nomxno 0b1Th 300 dpi, uépHo-6enbix — 600 dpi. PekomenayeMbie pa3mepsl: IHUpHHA
— 85, 120-170 MM, BbicoTa — He Oonee 230 mm. Ilpu HeoOXomumocTH (aitibl MOTryT OBITH 3aapXWBHPOBAHBI,
NpeAroYTUTENLHO B opmaTax ZIP mmm ARJ.

Maremaruueckre 0603HaueHus U GopMyIbl HyKHO HaOuparb B Microsoft equation u pa3meriaTsh B TEKCTE Ha
OTJIETBHBIX CTPOKaX, HyMepys TOJNBKO Te, Ha KOTOpbIE €CThb CCHUIKM B TeKcTe. Pycckue u rpedeckue OYKBHI B
dbopMmysnax W cCTaThsiX, a TaK)Ke MATEMAaTUYECKHE CHMBOJBI M XHUMUYECKHE DIIEMEHTHI HAOMPAIOTCS MPSIMBIM
mpupTOM, JTATUHCKUE OYKBBI — KYPCHBOM.

K craTpe cienyer mpuiiokuTh: 1) COMPOBOANTENHFHOE MICEMO; 2) peleH3uio Ha 1 cTp.; 3) 3KCIepTHOE 3aKITo-
4yeHHe 00 OTCYTCTBHU CEKPETHBIX CBEJCHUI B MyOJIMKAIMH, BbIIAHHOE OpraHKU3aliei, B KOTOPOH BhINOJIHEHa paboTa
(B 0cOOBIX CITydasix BO3MOYKHO COCTABJICHHE B PEJAKIIMU MOCIIE BHYTPEHHErO PELEH3UPOBAHUS); I HEPE3UACHTOB
Pecniyonukn Kaszaxcran skcnepTHOe 3akiroueHue He TpeOyercs; 4) KpaTkoe 3akiroucHue JabopaTopuu (Kadeapsl,
oTJena W JIp.), IJIe BBIOJHEHA NpeJCTaBlIeHHas K NyOiukanuu pabora; 5) cBepeHus o Kaxiaom aBrope: OO
(MOJTHOCTBI0), yYEHBIE CTENEHb U 3BaHKE, JIOJDKHOCTh U MECTO paboThl, KOHTakTHbIe E-mail, Tenedonsl, daxc.

CraanHble B pelakIMI0 MaTepHaibl aBTopaM He Bo3BpamaloTcs. He cooTBeTcTByroIIEe TpeOOBaHUAM CTaThU HE
paccmarpuBatotcsi. Eciti craThst OTKIIOHEHA, pelakiisi COXpaHsIeT 3a co00ii MpaBo He BECTH AUCKYCCHIO 110 MOTHBaM
OTKJIOHEHHSI.

Bce marepuanbl mpoXo/sIT BHYTPEHHEE U BHEILIHEE PElCH3UpOBaHue. Pefakius mpocut aBTOpOB OTMEYATh BCE
W3MCHEHHS, BHECEHHBIC B CTATHIO MOCJIC UCIPABICHUS WK JOPAOOTKH TEKCTA 110 3aMEUaHUsAM PELEH3eHTa (HaMpH-
Mmep, userom). IIpu pabore Hax PYKOMHCBHIO PENAaKIMs BIPAaBE €€ COKpaTHTh. B ciiydae mepepabOoTKH CTaThbH 10
npock0e PEeAaKIUOHHOM KOJUIETMH IKypHAJIa [aToil IOCTYIUICHUSl CUMTAeTCS JaTa MOJyYeHHs peAakiuen
OKOHYATEJIbHOI'O BApHaHTa. 3a JIOCTOBEPHOCTh MPHUBEJEHHBIX B CTAThe HAYYHBIX (DAKTOB MOJHYI OTBETCTBEHHOCTh
HEeceT aBTOp (aBTOPHI B paBHOM Mepe, €CITi MX HECKOJIBKO).

Anpec penakuum :;kypHaJja «['eorpausi u BogHble pecypchbi»:
Pecnyomuka Kazaxcran, 050010, r. Anmatsl, yi. [Tymikuaa, 99,
AO «MHCcTHTYT reorpaduu 1 BoAHOW O€3011aCHOCTH.

Ten.: +7(727)2918129 (npuemnas); dakc: +7(727)2918102
E-mail: journal.ingeo@gmail.com

Caiit: http://www.ojs.ingeo.kz
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FuuabIMu sKapUsiIaHBIMAAPIBIH 3THKACHI

«['eorpaust MeH cy pecypcTapbl» KYpHAIBIHBIH pPENaKIMSUIBIK AJIKAChl XaJbIKApajblK KOFaMIACTBIK Ka-
ObUIaFaH JKapusylay STHKACBIHBIH KaFMJaTTapblH YCTaHAIbl, COHIaK-aKk Oenensl XaJbIKapalblK >KypHajlap MeH
OacranapabIH KYHIbI TOKIPHOECIH ecKepe/.

bacma KbI3METIHJET] JKOCBIKCHI3 TOXKIpHOEHI OoyIbpIpMay MakcaThblHa (IUIardar, jKaJiFaH akKnaparThl YChIHY
JKOHE T6) JKOHC FbUIBIMH KapUsAJIaHbBIMAAPAbIH KOFapbl cCallaCblH KaMTaMacCbl3 €Ty, aBTOP/JbIH aJiFaH FbIJIbIMU
HOTW)KEJEPIH KYPTIIBUIBIKIIEH TaHBICTBIPY MaKCaThIHAA PEIAaKIMSUIBIK KEHECTiH opOip Mylleci, aBTOp, pEleH3eHT,
coHpaii-ak Oacria OGapbICHIHAA KATBICATHIH MEKEMeNep 3THKAJIbIK CTaHIAapTTap/bl, HOpManap MEH epexesiepl Cak-
TayFfa XOHE OJapAbIH OY3BUTYBIH OOJIBIpMay YIIiH OapiblK ic-mmapamapisl KaObuimayra MiHAeTTi. OCBI mporecke
KaTBICYIIBIIAPABIH OapIIBIFbIHBIH FBUIBIMH JKapUsUIaHBIM 3THKAChl epeXKeJepiH CaKTay aBTOPJIAPABIH 3USATKEPIiK
MEHIIIK KYKBIKTapbIH KaMTaMachl3 e€Tyre, OachUIBIM CalachlH apTTBHIPYFa JKOHE aBTODPJIBIK aKIapaTTaplbl, JKeKe
TYJIFAap/bIH MYJIECT YIIIH 3aHChI3 MaijaaHy MYMKIHAITTH OOJIbIpMayFa bIKIAJ eTe/Ii.

Pepakuusira Keinin TyCKeH OapiiblK FhUIBIMH Makajajap MIiHIETTI TypAe €Ki akKThl moiynan eteni. XKyphan
penaKkiusCchl MaKajaHblH JKypHaji OeifiHiHe, peciMliey TajanTapblHa COMKECTIriH Oenriiel/i jkoHe KOJDKa30aHbIH
FBUIBIMH KYHJBUIBIFBIH aWKBIHIANUTHIH KOHE MaKalla TaKbIPhIObIHA HEFYPJIBIM JKAKbIH FHUIBIMA MaMaHIaHIbIPYJIaphl
0ap eki TayeJci3 PeeH3eHT — MaMaHAap bl TaFaibIHIANTIH JKYPHAIIBIH KayallThl XaTHIBICBIHBIH OipiHIII KapayblHa
xi0epeni. Makananap/ibl peleH3usIIay/Ibl pellakIMsIIbIK KEHEC KaHe PeJaKIUsUIbIK aJIKa MyIlelepi, CoOHaai-ak 6acka
eNJep/liH IIAaKbIPBUIFAH PELEH3EHTTEpl JKy3ere acelpaipl. Makajara capanrama >Kyprizy yumiH Oein-rim 6ip
peueH3eHTTI TaHiay Typaibl memimal bac pemakrop kaObuimaiinel. Penensusiiay mepsimi 2-4 anTaHbsl Kypanmbl,
Oipax pereH3eHTTiH OTiHilI OOMBIHIIA 01 Y3apThUTYbl MYMKIiH.

Penakuunsi MeH peleH3eHT Kapayfa jKiOepiireH jkapusiaHOaFaH MaTepHAAApAbIH KYIHSUIBUIBIFBIH CaKTayFa
kemnik Oepeni. XKapusimay Typaibl MIEHTMII KypHAIIBIH PENAKIUUIBIK alKachl peleH3nsUIaylaH KeiiH KaObul-
nmaiiner. Kaxxer OonraH jkarmaiina Koimkaz0a aBTOpiIapra peleH3eHTTep MEH PeqakTopiIapablH eCKepTyiepi OOMbIHIIA
KeHIeyre kibepineni, colaH KeiliH on Kaiita peueH3usuiaHaubl. Penakuumsi dTHKa epexeliepiH Oy3raH jkaraaiina
MaKaJaHbl KapuslayfaH Oac TapTyra KykbUlbl. Erep akmapaTTsl IUiaruar Jell caHayFa >KeTKUIIKTI Heri3 0Ooica,
KayanThl peIakTop JKapusyIayFa Kol oepmeyi Kepek.

ABTOpJIap penakiysra YChIHbUIFAH MaTepualiap/blH JKaHa, OYpbIH )KapusiiaHOaraH KoHE TYITHYCKa eKeHIrHe
Kenuiaik Oepesi. ABTOpiap FHUIBIMU HOTHIKEIICP/IH CEHIMIUTINT MEH MaHBI3bUIBIFbIHA, COHIAM-aK FBUIBIMH JTHKA
KaruJaTTapblH caKTayFa, aTall aiTKaH/a, FEUIBIMHE ATHKaHbI Oy3y (akTijepine >koi 6epmeyre (FBUIBIMU JIepeKTepIi
TYKBIPBIMIAY, 3€pTTEy JepeKTepiH Oypmainayra oKeleTiH Oypmainay, Iulardar jXKoHe JKajFaH TeH aBTOPJIBIK, Kaii-
Tayay, 6acka ajamMIapAbIH HOTIDKENIEPiH HEMJICHY XKoHE T. 0.) sKayanThl O0Ja bl

MaxanaHsl pefaknusFa kidepy aBTOpIapAbIH MakalaHbl (TYITHYCKalZa HeMece 0acka Tilmepre Hemece Oacka
TiJepre aymapbuiraH) 0acka skypHaFa(KypHaimapra) OepMereHiH xoHe Oy1 MaTtepuan OYpBIH JKapHsIaHOaFaHBIH
Oimmipeni. OifTmece, Makajia aBTOpJIApFa ABTOPIBIK KYKBIKTHI OY3FaHBI VINIH MaKaJaHbl KaObUImamay Typaibl
YCHIHBICIICH JAepey KaWTapblianbl. backa aBTop >kyMbICHIHBIH 10 MaibI3bIHAH acTaMbIH OHBIH ABTOPJIBIFBIH JKOHE
JlepeKKesre ciiteMeci3 ce30e-ce3 Kelripyre jxon Oeplimeiii. AJbIHFAaH KOpIiHICTEp HeMece MolliMaeMesiep aBTop
MeH OacTamnKsl Ke3/1i MiHIETTI TypAe KepceTe OTHIPHIIN jkacarysl kepek. [llamanaH ThIC KeIipy, COHIai-aK Ke3-Kel-
T'CH HBICAHJIAFbI [UIATMAT, OHBIH IIIIHIE PACIMICIIMETeH TOHEKCO3Iep, 63repTy HeMece 0acka ajgaMaIapablH 3epTTey-
JICPIHIH HOTHXEJIepiHe KYKBIKTap MEMJICHY J3THUKAJIBIK €MEC JKOHE KoJaichi3. 3epTrey OaphiChiHA KaHIai na Oip
TYpZie ocep eTKeH OapiblK ajamaapiblH YJIeciH MOWbIHIAY Ka)KeT, aTall aWTKaHAa, Makajana 3epTTey XKyprisy
Ke3iH/1e MaHBI3/IbI OOJIFaH )KyMbICTapFa CliITeMeliep YChIHBUTYBI KepeK. Kocaaksl aBTopiiapAbIH apachlHa 3epTTey- Ie
KaTbICTIaFaH aJaMIapibsl KepceTy OoIMaibl.

Erep xymbIcTa Kate TalOblIca, peakTOpra Te3 apaja xabapiay Kepek >KoHe Oipre Ty3eTy Typasbl MIenliM
KaOBUIIay KEepek.

Komxkaz6ans! xxapusiiayaaH 6ac TapTy Typabl MISIIiM PeleH3eHTTEP IiH YCHHBIMIAPhIHA COMKEC PelaKIIUsITBIK
aJIKa OTBIPBICBHIHIA KaObUIIaHAABl. PelakuusuiblK aKaHbIH LICIIIMIMEH JKapHsulayFa YCHIHBUIMaraH Makajla Kaira
Kapayra KaObuiaHOaitnel. XKapusnaynan Oac tapry Typasibl xabapiaMa aBTOpFa 3JEKTPOHIBIK IOINTA apKbLIbI
Kibepimemi.

Pemakumsanblk anka MakalaHbl JKapusulayFa kiOepy Typassl memiM KaOblIgaraHHaH KeHiH penakius Oy
Typalibl aBTOpFa xabapaii/ibl )KoHE )Kapusiiay Mep3iMiH KepceTei.
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ITHKA HAYYHBIX My auKanmii

Penakunonnas xoserus xypHana «['eorpadust u BOIHBIC pecypchDy NPHUACPKUBACTCS NMPUHATBHIX MEXKIY-
HapOAHBIM COOOLIECTBOM NPHHIMIIOB ITyOJIMKAMOHHON 3THKH, a TAKXKE YYUTHIBAET LICHHBIA ONBIT aBTOPUTETHBIX
MEX[yHapOIHBIX KYPHAJIOB U U3/1ATEIbCTB.

Bo wusbexxanme HenOOpPOCOBECTHON NPAKTUKM B IyOIMKAIMOHHOW IEATENbHOCTH (IUIaruatr, HM3JI0KEHHe
HEJIOCTOBEPHBIX CBEJCHHUW W JIp.) M B LEJISIX OOecrevyeHHs BBICOKOTO KauecTBa HAay4YHbBIX MyOJMKaluWii, MpU3HAHUS
OOIIIECTBEHHOCTBIO MOJYYEHHBIX aBTOPOM HAay4HbBIX PE3YJIbTATOB KaXKABIA WIEH PEIaKLMOHHOTO COBETa, aBToOp,
PELIEH3EHT, a TaKKe YUPEXKJCHUs, YIaCTBYIOIINE B M3JATEILCKOM Ipoliecce, 00s3aHbl COONIIOAATh AITHYECKUE CTaH-
JIapThl, HOPMBI M NpaBWJIa U NPUHUMATH BCE MEPBI JJISl MPEAOTBpaleHus] ux HapymeHud. CoOnrofeHne npaBuil
STHKW Hay4YHBIX IyOJIMKanWii BCeMH YY9aCTHHKaMU 3TOTO IMpOLecca CIOCOOCTBYET OOECIeYeHHIO MpaB aBTOPOB Ha
MHTEJJIEKTYalbHYI0 COOCTBEHHOCTb, MOBBIIICHNIO Ka4eCTBA M3/aHHUS M MCKIIOUEHHIO BO3MOXXHOCTH HENpaBoOMeEp-
HOT'O UCIIOJIE30BAHMS aBTOPCKHUX MAaTEPHAIIOB B MHTEPECaX OTIEIBHBIX JIHLI.

Bce HayuHBIE CTaTBH, IMOCTYNAIOIIME B PSIAKLHIO, HOMIEKAT 00A3aTEILHOMY IBOHHOMY CIICIIOMY PELICH3HU-
poBanmuto. Pemakmus XKypHama (OTBETCTBEHHBIN cekperaph JKypHalla) yCTaHaBIHBaeT COOTBETCTBHE CTATHH IIPO-
¢uro XKypHana, TpeOoBaHHAM K O()OPMIICHHIO M HAlpaBisieT €e Ha [IepBOe PACCMOTPEHHUE, ONpenesieT HayuyHyIo
LIEHHOCTb PYKOIIMCH ¥ Ha3HayaeT JBYX HE3aBHCHMBIX PEIIEH3EHTOB — CIICNUAINCTOB, MIMEIOIINX Hanboee OIM3Kue K
TeMe CTaThbH Hay4HbIE CHeUaNIn3aluy. PereH3upoBanue cTaTeil OCylIecTBIAeTCS WICHAMU PelaKIHOHHON KoJute-
TMH, 8 TaK)Ke MMPUTJIALICHHBIME PELEH3eHTaMU M3 JPYrHX cTpaH. Pemienne o BHIOOpE TOrO MM MHOTO pELEH3eHTa
JUIS. TIPOBENIEHHsI IKCIEePTHU3bl CTaThH NMPUHUMAET INIaBHBIA pemakTop. Cpok pereH3UpOBaHUs COCTaBisieT 2-4 He-
JIeITH, HO 110 POChOe PeIieH3eHTa OH MOXKET OBITh MPOJIJICH.

Pemakuust n penieH3eHT rapaHTUPYIOT COXpaHeHHWEe KOH(HUIAEHIMAIEHOCTH HE OITyOJIMKOBAaHHBIX MaTEepHAaJIOB.
Pemenne o myOnukanmy NpuHUMAETCsl peIakIMOHHOM Koyuterneit JXXypHana nocne peneHsupoBanus. B ciyuae He-
00XOAMMOCTH PYKOIIUCh HANPaBISIeTCs aBTOpaM Ha JOpabOTKy MO 3aMEYaHHsIM PELEH3CHTOB U PENaKTOPOB, 3aTeM
OHa MOBTOPHO peleH3upyeTcs. Pemakius ocTaBisieT 3a co0OH NMpaBO OTKIOHUTH IYOJIMKALUIO CTATBH B Clydae
HapyIIEeHUs MpaBuiI 3THKA. OTBETCTBEHHBIH pENakTOp HE JOJDKEH NOIYCKaTb K IyONHKauu WH(OPMALUIO, eCIH
MMEETCs JOCTATOYHO OCHOBAHMH I10J1araTh, YTO OHA SBJISETCS IUIATHATOM.

ABTOpBI FapaHTUPYIOT, YTO NPEACTABICHHBIE B PEIAKLMIO MaTepHalbl SBIIOTCS HOBBIMH, paHee He OIyOiHu-
KOBaHHBIMHM U OPUTHHANBHBIMUA. OHHM HECYT OTBETCTBEHHOCTH 3a JOCTOBEPHOCTH M 3HAYUMOCTb HAYYHBIX Pe3yJlb-
TaTOB, & TAKXKE COOJIOJICHNE NPUHLIUIIOB HAYYHOU STHKH, B YACTHOCTH HEJOIylIeHHe (akTOB HapyILEeHUs] HAy4HOU
oTuKH ((aOpuKalus HAyYHBIX NaHHBIX, (albCUPHUKAIMS, BEAylas K HCKaXKCHUIO HCCICIOBATEIbCKUX AHHBIX,
IUIarMaT U JIO)KHOE COaBTOPCTBO, AyOIMpPOBaHUE, IPUCBOCHUE YY)KUX PE3yIbTATOB H JIp.).

Hanpasnsist craTpio B peakIuio, aBTOPHI HOATBEPXKIAIOT, YTO JIaHHAs CTAaThs He OblIa paHee OITyOJIMKOBaHa U
He TepeaBajiach B APYroi >xypHai(bl) Kak B OpUTHHAJIE, TaK U B IIEPEBOJIE Ha JPYTHE SI3BIKU WM C IPYTHX S3BIKOB.
B mporuBHOM ciydae craThsi HEMEUICHHO BO3BpAlaeTCsi aBTOpaM C PEKOMEHAAIMel OTKJIOHUTH CTaThblo 3a
HapylleHHe aBTOPCKHUX IpaB. He momyckaercs NOCIOBHOE IUTHPOBaHKHE PabOTHl APYroro aBTopa 0e3 yKa3aHHs ero
ABTOPCTBA U CCBUIOK Ha MCTOYHHK. 3aMMCTBOBaHHBIE (PparMEeHTHI WM YTBEPKICHHS JOJDKHBI OBITH O(OPMIICHBI C
00s13aTeNIbHBIM yKa3aHUEM aBTOpa W MEPBOMCTOYHHKA. Upe3MepHble 3aMMCTBOBAHMS, a TAaKXKe IUIATHAT B JIOOBIX
¢dopmax, BKIIOYas HeO(pOpPMIICHHbIE LIUTATHI, IepedpasupoBaHue, EPEBOA WM IPHCBOCHUE NPAB HAa PE3yJIbTAThI
Yy)KMX HCCICJOBAHUM, HEATUYHBI W HenpuemyieMbl. HeoOXoaMMmo mpu3HaBaTh BKJAJ BCEX JIMI, TaK WM HHaye
IIOBJIMABIIMX Ha XOJ HCCIICIOBAaHU. B YaCTHOCTH, B CTATbC JOJI’)KHBI OBITh MMPCACTAaBJICHBI CCBIJIKM Ha pa6OTI)I,
KOTOPBIC MMEJIU 3HAYCHUC TPU MPOBCACHHUU HCCIICIOBAHUA. Cpeﬂn COaBTOPOB HEAOITYCTUMO YKa3bIBaThb JIMI], HEC
y4acTBOBABLIMX B HccienoBaHuu. Eciin oOHapyxeHa ommoka B paboTe mocie mojiaun CTaThH, HEOOXO0IMMO CPOYHO
YBEJIOMHUTD PEAAKTOPa M BMECTE NMPHUHSATh PElleHne 00 UCTIPaBICHHUH.

Pemenne 06 oTkase B myOIMKaMK PYKOIMCH ITPUHUMAETCS PEIaKIIMOHHON KOJUIETHEH B COOTBETCTBHU C PEKO-
MEHJauusIMH peneH3eHToB. CTaThs, HE PEKOMEH/JIOBaHHAs PEIICHHEM PEAaKIMOHHOM KOJUIETHM K ITyOJIMKaluy, K
MOBTOPHOMY pPaccMOTpeHHUIo0 He mpuHuUMaercs. CoolmeHne o0 OTKaze B IyOJNHKAIlMHM HAIMpPaBISAETCS aBTOPY II0
3JIEKTPOHHOU NOYTE.

[ocne npunsaTus peakouierueil XypHaia peleHus o TONycKe CTaTbU K ITyONHUKAaIMU peJakuus HHHOPMUPYET
00 3TOM aBTOpa M yKa3bIBAET CPOKH ITyOIUKAIIHH.
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