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Abstract. Introduction. In the late 19th and early 20th centuries, the economic activities of the
Kazakh population of the Irtysh region developed in a sharply continental climate, requiring the
development of sustainable adaptation to the natural environment. Snow cover played a key role in
economic practices, and despite the challenges of winter, it was considered a significant natural
resource. Snow was used to retain soil moisture, maintain pastures, and ensure the sustainability of
wintering operations. In this regard, snow retention practices, reflecting a high level of environmental
awareness and traditional water management, became particularly important. Goals and objectives.
The goal of this article is to identify the role of snow cover and snow retention practices in the
traditional Kazakh livelihoods of the Irtysh region. To achieve this goal, the following objectives
were defined: to analyze the characteristics of snow perception and use in economic practices; to
identify the forms and methods of snow retention; and to determine their importance for pasture
conservation, wintering, and climate risk mitigation. The research source base included the works of
pre-revolutionary researchers, periodicals, statistical and geographical descriptions, specialized
publications on snow retention, and archival documents. Using a wide range of sources allowed us to
reconstruct the everyday economic practices of the Kazakh population within their natural and
climatic context. Results. The study revealed that snow was perceived not only as a factor
complicating winter management but also as an important element of natural resource management.
Snow retention practices were used to accumulate and conserve soil moisture, improve pasture
conditions, and maintain the stability of wintering operations. An analysis of local cases demonstrates
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a close relationship between the natural environment and the economic strategies of the populations
of the steppe regions, as well as a high level of adaptability to adverse climatic conditions.
Conclusion. Snow retention practices in the economic activities of the Kazakhs of the Irtysh region
demonstrate a high level of environmental knowledge and the adaptive potential of their traditional
economic culture. Rational use of snow cover reflected established forms of sustainable nature
management, based on an understanding of the natural and climatic characteristics of the steppe
environment.

Keywords: snow; snow retention; traditional land use; economic practices; Kazakhs of the Irtysh
region; adaptation
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Angatna. Kipicne. XIX-racelpablH COHbI — XX-FachIpAbelH OacbiHAa EpTic eHipiHIeri Kaszak
XaJIKBIHBIH IapyallbUTbIK KbI3METI IIYFBII KOHTUHEHTTIK KIMMAaTTa JaMbIIbl, Oy TaOUFU OpTara
TYpaKThl OedimMaeny i JaMbITy bl Tajamn eTTi. Kap )kaMbUIFbICH IapyanbUIbIK TOXKIprOe e menryri
PO aTKapHbl OHE KHICTHIH KaTall jKarJaiiapblHa KapamacTaH MaHBI3Ibl TaOWFH pecypc OOJBII
caHanabl. Kapibl TONBIPaKTHIH bUIFAABUIBIFBIH CAKTAYFa, )KaHbUIBIMAAP/IbI YCTAyFa, KbICTAYIAP IbIH
TYPaKTBUIBIFBIH KaMTaMachl3 eTyre mnainamnanibl. COHIBIKTAH, SKOJOTHSIIBIK CaHAHBIH YKOFaphI
JEHTeliH KOPCETeTiH KapAbl CakTay OJICTepl MEH JOCTYpJi Cy PecypCcTapblH OacKapy epekiie
MaHbBI3bI Oonabl. byn MakamanelH makcamwur — EpTic eHIpiHIET1 Ka3aKThIH JTOCTYPJi TYPMBIC-
TIPLIUTITIHACTT Kap )KaMBUIFBICEI MEH Kap/Ibl YCTAy SIICTEpiHiH peuliH aHbIKTay. OChl MaKCaTKa JKETY
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YIIiH KeTeci MinOemmep aHBIKTAIBI: Kap bl KAaObUIIAY kKoHE MIApyallbUIBIK TOXIpHOeae naiaanany
EpeKIISTIKTEPIH Tanaay; Kap[bl YCTayAblH (GopMamapsl MEH OJIICTEpPIH aHBIKTAYy; KOHE OJIApIbIH
KAUBUIBIMIBI CaKTay, KbBICTAy MXOHE KIMMATTBIK KayinTepi a3aiiTy YIIH MaHBI3BIH AHBIKTAy.
3epmmey Ko30epine PEBOMONMIFA JEHIHT1 3€pPTTEYUIIEPIIH €HOCKTEpl, MEp3IMIIK OachLIBIMIAp,
CTaTHCTUKAIIBIK-TeOTpadUsUTBIK CHUIIaTTaMallap, Kap YCTayFa apHajfaH apHaibl OachUIBIMIAp,
MyparaT KyKartapsl Kipai. KeH kenemzaeri nepekkes3epai naiganany Ka3ak XaJKbIHBIH KYHIETIKTI
HIapyalIbUIbIK TOKIPUOECIH OJIapIblH TaOWMFU-KIMMATTHIK KaFdalblHIA KalTa KypyFa MYMKIiHJIIK
oepni. Homuowcenep. 3epTTey KOPCETKEHCH, Kap TEK KbICKBI Ke3€HI1 KUbIHAATaThIH ()aKTOp PETiH/IEe
FaHa €MeC, COHBIMEH KaTap TaOWFu pecypcTapibl OacKapyIblH MaHBI3IBI AJEMEHTI PETiHIE Ne
kKaObuananpl. Kapael ycray omicTepi TONBIpaK bUIFAIIBUIBIFBIH JKUHAKTAy >KOHE Cakray,
KANUBUTBIMIBIK JKaFIANIbl J)KaKCapTy kKOHE KBICTAY JKYMBICTAPBIHBIH TYPAKTHUIBIFBIH CaKTay YIIiH
Koiaaubuiael.  JKeprimkTi Jkafmainmapiael  Tanjgay TaOuFM opTa MeH Jajalblk — aiiMakTap
TYPFBIHAAPBIHBIH, SKOHOMHKAIBIK CTPATETHsIIapbl apachlHIAFbl THIFBI3 OAMIAHBICTHI, COHJAN-aK
KOJIAaHChI3 KIIMMATTHIK >KaFdaiiapra OediMaeNydiH >KOFapbl JEHTeiiH kepceTremi. KopwvimuiHOwl.
Epric eHipi Ka3zaKTapbIHBIH MAPYalIbUIBIK KBI3METIHJETT KapJbl YCTay TOKIpUOECi IKOJOTHUSITBIK
OULTIMHIH >KOFapbl JICHIEHIH JKOHE JTOCTYPJIl IIapyallbUIblK MOJICHUETIHIH OeHiMIeny MYMKIHIITIH
kepcereni. Kap >KaMBUIFBICBIH YTHIMJBI TaiianaHy JalalblK OPTaHBIH TaOWFU-KIUMATTHIK
EPEeKIICTIKTepiH TYCIHYre HEri3IereH TYpaKThl TaOWFaTThl MalJaJaHyAblH KaJIbIITACKaH
HBICAH/IapPBIH KOPCETTI.
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AnHoTanusi. Bseedenue. B koHue XIX — nHauame XX BEKOB 3KOHOMHYECKAs JEATEIbHOCTH
Kazaxckoro HaceneHusi MpThiickoil o0gacTu pa3BUBaiach B YCIOBHUSX PE3KO KOHTHMHEHTAIbHOIO
KJIMMAaTa, 9TO TPeOOBANIO PAa3BUTHUS YCTOWYUBOU aanTaluy K NpuUpoaHoi cpene. CHEXHBINA TOKPOB
WrpaJl KJIIFOYEBYIO POJIb B XO3AWCTBEHHOM NMPAKTUKE W, HECMOTpPS Ha CYpOBBIE 3UMHHE YCJIOBHS,
CUMTAJICS] BAXKHBIM IPUPOAHBIM pecypcoM. CHET UCTONb30BAJICS JJII COXPAHEHHUs TOYBEHHOM BIlary,
MoAJep>KaHusl MacToOUI U 00ecreyeH sl YCTOMUMBOCTH 3UMOBOK. B 3Toii cBsi3u oco0oe 3HaueHUE
MpUOOpEeNT METOABl COXPAaHEHUs CHETa, OTPAXKAMIIWe BBICOKHN YpPOBEHb 3KOJOTHYECCKOM
OCBEJIOMJICHHOCTH M TPAAUIMOHHOE YIIpaBJICHHWE BOAHBIMU pecypcamu. [lenv u 3adauu
uccnedosanus. 1lenb qaHHON CTaTbU — ONPEAEIUTH POJIb CHEAKHOIO TIOKPOBA U METOJIOB YI€pKaHUS
CHera B TPAJUIIMOHHOM Ka3axCKoM oOpase xku3Hu Mpreiiickoit obnactu. s AocTHKeHUs 3TOi 1ienn
ObUTH OIpeNesICHbl CICAYIONINe 3aJaud: MPOaHATH3UPOBATH OCOOCHHOCTH BOCHIPHUATHS U
WCIIOJIb30BAaHUS CHETa B XO3SHUCTBEHHON MPAKTHKE; BBISIBUTH (POPMBI U METO/IBI yA€PKAHUS CHETa; U
OTIPECIUTh UX 3HAYCHHE JIJISI COXPAHCHUS TACTOUIII, 3MMOBKH U CMATYCHHS KITMMATHYECKUX PUCKOB.
B kadyecTBe MCTOYHHKOB UCCIIEOBaHMsS ObUIM HCIOJB30BaHbl PaOOTHl JIOPEBOIIOIHUOHHBIX
WCClieIoBaTeNlel, MepUOJUYeCKUe W3JaHUs, CTaTHCTUYECKME W TeorpaduyecKue ONHCAHUSA,
CHelHalIM3UPOBaHHbIE MyOIUKALIUH 110 YICPXKaHUIO CHEra U apXUBHbBIE IOKyMEHTHI. Vcronb30Banue
IAPOKOr0 CHEKTPAa MCTOYHUKOB MO3BOJIMIIO PEKOHCTPYUPOBATH IMOBCEIHEBHYIO XO35MCTBEHHYIO
MPaKTUKY Ka3aXCKOI'0 HACEJIEHUs B €€ MPUPOJHO-KIMMAaTHYECKOM KOHTEKCTe. Pesyromamul. B xone
WCCIICIOBAHUS yYCTAHOBJICHO, YTO CHETr BOCIPUHUMAJICS HE TOJBKO Kak (haKTOp, OCIOKHSFOIIMIA
3UMHEE XO035MCTBO, HO M KaK Ba)KHBIM JIEMEHT YIPaBJICHUsS NPUPOIHBIMU pecypcamu. lIpakTuku
CHEr03a/Iep’KaHusl UCMOJIb30BAIMCH JJISI HAKOIUIEHUS U COXPAHECHMS BIIATU B IOYBE, YJIYUILICHUS
COCTOSIHUS MMAaCTOMII U MOJJICPKAHUS YCTOWYMBOCTHA 3UMOBOYHOTO X03sIiiCTBAa. AHAIIN3 JTOKATBHBIX
KEHCOB JEMOHCTPUPYET TECHYIO B3aUMOCBSA3b MEKIY HNPUPOJHOM CPEAON M XO3AHCTBECHHBIMU
CTpPAaTeTUsMHM HACEJIEHUSl CTENHBIX PETHOHOB, @ TAaK)XE BBICOKMI YypOBEHb aJalTUBHOCTH K
HEOJIATONIPUATHBIM KJIMMATUYCCKUM YCIIOBUSM. 3Jaxniouenue. TIpakKTHKM CHETO3aJep>KaHusl B
XO3SMCTBEHHON AEATENHHOCTH Ka3axoB [IpUHMpTHIIBS CBHAETENBCTBYIOT O BBICOKOM YPOBHE
AKOJIOTMYECKUX 3HAHUH U aIaNTAallMOHHOIO0 NOTEHIHAIA TPAAUIIMOHHON XO3AMCTBEHHOU KYJIBTYPBI.
PannonanbHOe HCMOJIB30BaHHWE CHEXKHOTO IMOKpPOBa OTpaxkano copMupoBaBiInecs ¢GOpPMBI
YCTOMYMBOIO MPHUPOJIOIOIb30BaHUs, OCHOBAHHBIE HA IIOHHUMAHUU MPUPOSHO-KIUMATUYECKUX
0COOEHHOCTEH CTEMHOM cpeibl.

KuiroueBble ci10Ba: CHEr; CHEro3ajiepkaHue; TpaJulMOHHOE MPUPOIONIOIb30BAHUE; X035 UCTBEHHAS
npakTuka; kazaxu [[puupTeibs; agantanus
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TPAJAULMOHHOTO BOJOIIOJIb30BAaHUS Ka3aX0B B CTEMHBIX PErMOHAX: UCTOPUUECKUN ONBIT aanTaluu
U YCTOMYUBOTO PA3BUTHS»
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Introduction

Studies of the economic activities of Kazakhs in the steppe regions in the late 19th and early
20th centuries have traditionally focused on the transition from nomadic pastoralism to agriculture,
the development of commercial production, and the integration of the population into market
relations. Scholars have paid significantly less attention to the adaptation of economic practices to
the natural and climatic conditions of the steppe zone, particularly moisture scarcity and harsh
winters.

In the Irtysh region, characterized by uneven precipitation, deep soil freezing, and limited stable
water sources, snow cover acquired economic significance. Snow was regarded not only as a natural
factor but also as a vital resource determining soil moisture, sowing schedules, crop yields, and the
overall sustainability of agricultural production.
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Practices of snow retention, the use of meltwater, the creation of’snowfields,” and the
introduction of specialized agricultural techniques, including snowplows, demonstrate the Kazakhs
well-developed local ecological knowledge and economic ingenuity. These practices emerged in
response to environmental constraints and facilitated the development of agriculture even in areas
traditionally considered unfavorable.

The relevance of this study lies in its engagement with current debates in environmental history,
the history of agricultural technologies, and the analysis of adaptation strategies in traditional
societies. Examining snow use and snow retention as components of economic activity provides new
insight into the economic culture of the Kazakhs of the Irtysh region, highlighting their active
engagement with the natural environment and challenging the notion of the steppe population®s
passive dependence on climatic conditions. In this context, snow emerges not only as a natural factor
but also as a key economic resource embedded in water management practices.

Accordingly, this article aims to analyze the use of snow and snow retention practices in the
economic activities of the Kazakhs of the Irtysh region in the late nineteenth and early twentieth
centuries, as well as to assess their significance for the rational use of natural resources and the
sustainability of economic systems under steppe climatic conditions.

Materials and methods

This study is conducted within the framework of a qualitative historical approach and relies on
historical analysis methods focused on the study of economic practices in their natural, climatic, and
socioeconomic contexts. The article“s methodological framework combines approaches from
environmental history and agricultural history, allowing us to consider snow use and snow retention
practices not only as a natural and climatic phenomenon but also as an object of conscious economic
development and management.

Of particular methodological significance for this study is the reference to V.V. Dokuchaev*s
work “Our Steppes Before and Now,* which proposed one of the earliest holistic models for analyzing
the steppe environment as a system of interconnected natural and economic factors. Within this
approach, snow is viewed not as a secondary climatic factor, but as a crucial element of the water
cycle, influencing the depth of soil freezing, the nature of spring moisture, and agricultural
productivity (Dokuchaev, 1936a: 62—65). Using this analytical perspective allows us to interpret snow
retention practices in the Irtysh region not only as a set of local empirical techniques but also as a
form of rational interaction with the natural environment in a steppe climate.

The analysis focuses on the regional case of the Irtysh region, viewed as a space of specific
natural constraints and simultaneously as a zone for the development of active economic adaptations.
The use of a case study approach allows us to trace how local natural and climatic conditions,
including the nature of snow cover, the degree of soil freezing, and the scarcity of water sources,
influenced the formation and transformation of economic practices among the Kazakh population in
the late 19th and early 20th centuries.

The research source base consists of archival documents containing information on agricultural
conditions and economic practices; pre-revolutionary works of researchers documenting the
specifics of nature management in the steppe regions; periodicals from the late 19th and early 20th
centuries, reflecting contemporaries® perceptions of economic changes and achievements; as well
as specialized agronomic works, including descriptions of agricultural equipment and snow retention
techniques. The source material was analyzed using contextual and comparative-historical methods,
allowing for a comparison of various forms of snow use - from its natural accumulation in low-
lying areas to artificial snow retention and the use of specialized technical means. Particular attention
is paid to agricultural innovations, particularly the use of snowplows, which are considered one
element of adapting agriculture to steppe conditions. Methodologically significant is the rejection of
treating climatic conditions as a purely limiting factor. The study interprets them as a space for
economic choice and practical knowledge, in which snow served as an important resource for
ensuring soil moisture and the stability of the economic cycle. This approach allows us to identify

729



Asian Journal ”Steppe Panorama” 2026. 13 (3)

the active role of the Kazakh population in developing the natural environment and overcome
simplistic notions of the economy*‘s dependence on external factors.

Discussion

An examination of snow use and snow retention practices in the economic activities of the
Kazakhs of the Irtysh region allows us to clarify existing understandings of the nature of economic
development in the steppe regions in the late 19th and early 20th centuries. In pre-revolutionary and
subsequent historiography, the development of agriculture among the Kazakhs was most often
interpreted through the prism of the transition from nomadic pastoralism to sedentary forms of
farming and involvement in commodity-money relations (Spassky, 1820; Krasovsky, 1868).
Moreover, the natural and climatic context within which these processes developed was often viewed
as a secondary or purely limiting factor.

Further insight into the role of natural and climatic factors in the economic life of the steppe
regions is contained in the fundamental publication “Russia. A Complete Geographical Description
of Our Fatherland. Volume 18: Kirghiz Region.” Unlike highly specialized agronomic works, this
work captures the perception of the steppe environment by contemporaries and reflects the inclusion
of snow cover in the system of everyday economic practices (Sedelnikov et al., 1903). The
descriptions emphasize the importance of wintering areas protected from wind and snowdrifts, which
was considered one of the key conditions for the successful wintering of livestock. Thus, snow acts
not only as a climatic phenomenon but also as a factor in the spatial organization of the economy.
Along with this, the role of meltwater, which forms in the spring and provides temporary moisture to
low-lying areas of the steppe relief, is noted. Characteristically, in this work, snow is not yet
considered as an object of targeted agronomic management, which distinguishes it from later
agronomic literature. Nevertheless, already at this stage its importance as a resource determining the
seasonal dynamics of water supply and the sustainability of economic practices is established.

A more holistic understanding of the role of the natural environment in the economic
development of steppe regions was formulated by V.V. Dokuchaev. He presented the steppe as a
unified natural and economic system in which climate, soils, vegetation, and human activity are in
constant interaction. Within this approach, snow cover is viewed not as a secondary element of the
natural environment, but as a key factor in the moisture supply of steppe soils. V. Dokuchaev
emphasized that the specific wind regime of the steppe resulted in an uneven distribution of snow:
it is blown from open areas and accumulates in depressions and near natural or artificial barriers
(Dokuchaev, 1936b: 62). This resulted in the denudation of significant areas, increased soil freezing,
and reduced spring moisture. In this regard, the researcher substantiated the need for targeted snow
retention as an important agricultural practice, ensuring moisture accumulation and increasing the
sustainability of agriculture in the steppe zone (Dokuchaev, 1936b: 70). Thus, at the beginning of the
20th century, scientific literature began to conceptualize snow not simply as a climatic phenomenon,
but as an object of economic regulation.

The data from the Irtysh region largely align with this research logic. They demonstrate that
snow and snow cover was not a passive backdrop to economic activity, but an important resource
integrated into a system of deliberate adaptive practices. The selection of areas moistened by
meltwater, the use of artificial snow retention techniques, and the deployment of specialized technical
means attest to the existence of a complex set of economic solutions aimed at compensating for
moisture deficits and mitigating unfavorable soil and climatic conditions. In this regard, the data also
align with the findings of T.N. Sedelnikov, who emphasized the Kazakhs* high ability to adapt to
diverse natural conditions and restructure economic strategies based on environmental characteristics
(Sedelnikov, 1907a).

Of particular interest is the use of snow retention as an agronomic technique. The methods
described in the sources — from natural snow accumulation in low-lying areas to artificial plowing
— find parallels in the agronomic literature of the early 20th century. Thus, P.N. Chervinsky
emphasized the importance of snow retention in preventing deep soil freezing and moisture
accumulation in the steppe zone (Chervinsky, 1931). The use of snowplows, including I. Yerpulev*s
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design, demonstrates the Kazakh economy“s involvement in the broader process of disseminating
agronomic innovations and locally adapting national and regional practices.

Further evidence of sustained scientific interest in the problem of snow retention in the steppe
zone is provided by D.S. Pevnev. The very fact that a dedicated work on snow retention specifically
in Northern Kazakhstan demonstrates that by the mid-20th century, snow management was already
being considered an independent area of agronomic knowledge, closely linked to the tasks of
moisture accumulation and stabilizing agriculture in the arid steppe environment. From a
historiographical perspective, this allows us to consider snow management practices as part of a
broader tradition of economic adaptation to the steppe climate (Pevnev, 1950).

A particularly illustrative case is the Bel-Agach steppe, where the absence of surface water
sources was offset by the creation of’snowfields.” This practice corroborates N.G. Appolova‘s
argument that the economic development of the Irtysh region was grounded in the interplay between
natural resources and the population®s economic ingenuity (Appolova, 1976a). The use of snow as a
water reservoir indicates a high degree of agricultural adaptation to extreme environmental conditions
and challenges the view that agriculture occupied a secondary position in the Kazakh economy.

A significant contribution to the study of economic and land transformations in the Steppe
region under the resettlement policies of the early 20th century was made by Z.E. Kabuldinov.
He examines the exacerbation of Kazakh land problems during the period of mass peasant
colonization. Drawing on a wide range of official sources, primarily government commissions and
departmental reports, the author provides a detailed analysis of conflicts over the distribution of key
natural resources, primarily water sources such as lakes and wells. The author devotes particular
attention to the asymmetry of economic knowledge: it is emphasized that the Kazakhs, as “old-timers
of the steppe,” were better versed in the region®s hydrological conditions, knew how to locate
groundwater, and construct stable wells, whereas the engineering solutions of settlers and hydraulic
engineers often proved ineffective (Kabuldinov, 2025: 5-17). Through specific cases (Lakes
Tarankul, Belekash, Azat), it is demonstrated that the destruction of established forms of nature
management led not only to the displacement of the Kazakh population, but also to the environmental
degradation of the territories developed by the settlers.

In Western historiography, the interaction between society and the natural environment is
increasingly examined within the framework of environmental history and studies of the adaptation
strategies of traditional societies. The works of D. Worster (1988) and W. Cronon (1991) emphasize
that natural, climatic, and landscape conditions not only limited economic development but also
contributed to the formation of specific forms of ecological knowledge and adaptive nature
management. In this context, snow retention practices in the Irtysh region can be viewed as an
example of local ecological experience that developed in an arid steppe environment.

Research on the history of Eurasian steppe regions also emphasizes the importance of
considering natural and climatic factors when analyzing traditional economic systems and the
adaptation strategies of the population. Although S. Cameron (2018) and N. Pianciola (2020) do not
specifically examine snow retention practices as an independent research object, their work is
important for understanding the adaptive nature of Kazakh economic culture and the close
relationship between economic practices and the natural steppe environment. In this regard, snow
retention practices can be interpreted as part of a broader system of adaptive nature management
aimed at ensuring the sustainability of economic activity in conditions of moisture deficit and climatic
instability.

Thus, an analysis of the use of snow and snow retention in the economic practices of the
Kazakhs of the Irtysh region allows us to clarify and expand upon existing historiography. It
demonstrates that economic development in the steppe regions was not limited to the mechanical
adoption of sedentary forms, but relied on active management of the natural environment, including
the use of snow as a crucial resource. In this sense, the experience of the Kazakhs of the late 19th
and early 20th centuries represents a significant example of adaptive strategies relevant to broader
comparative studies of the history of agrarian societies and environmental history.
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Results

An analysis of sources and materials reveals that in the late 19th and early 20th centuries, snow
cover played a significant role in the economic practices of the Kazakhs of the Irtysh region. In the
steppe zone, characterized by limited water resources, uneven precipitation, and significant climatic
fluctuations, snow was considered a vital natural resource, the use of which directly impacted the
sustainability of the economic cycle.

The observed dependence of economic practices on snow cover distribution is confirmed by
pre-revolutionary descriptions of the Steppe region. For example, Volume 18, “The Kyrgyz Region,*
notes that wind-protected areas not subject to snowdrifts played a key role in organizing wintering
areas, while spring meltwater provided temporary moisture for low-lying areas (Sedelnikov et al.,
1903). These observations are consistent with the practices of site selection and seasonal moisture
utilization identified in the Irtysh region.

Data from the Pavlodar district indicate that stable snow cover typically formed in mid-
November. The average snow depth during the winter was approximately 15 cm in the open steppe
and up to 44 cm in sheltered areas, but in some years, it could reach 80-90 cm. However, in winters
with little snow, the snow layer did not exceed 10 cm, resulting in deep soil freezing up to two meters
(Kuznetsova, 1958).

Such practices reflected the adaptive nature of the Kazakh economy under steppe environmental
conditions. As S. Cameron notes, ’pastoral nomadism was a way for Kazakhs to adapt to the steppe
and its features, particularly the scarcity of good pastureland and water” (Cameron, 2018: 22). In this
regard, snow retention can also be interpreted as part of a broader system of environmental adaptation
aimed at preserving moisture and ensuring the sustainability of pastures and agriculture.

Deep freezing had a negative impact on arable land: the soil poorly absorbed meltwater and
was slow to reach a suitable state for sowing. Under these conditions, snow performed a dual
function: it served as a source of moisture and simultaneously protected the soil from excessive
freezing.

Similar conclusions about the importance of snow cover for soil water balance are contained in
the works of V. V. Dokuchaev, who considered snow a key factor in moisture accumulation in the
steppe zone and emphasized that its uneven distribution due to wind erosion leads to soil desiccation
and reduced crop yields (Dokuchaev, 1936: 62—-65). In this regard, the snow retention practices
identified in the Irtysh region can be interpreted as an effective mechanism for compensating for
this natural imbalance.

One of the key findings of the study is the identification of a practice of deliberately selecting
land for crops, based on an assessment of local water conditions. In areas where regular artificial
irrigation was difficult or nonexistent, the Kazakhs preferred plots naturally moistened by meltwater.
Significantly, contemporaries also noted the more widespread use of targeted water supply
techniques among the Kazakhs: “This seemingly strange fact was explained, in particular, by the
fact that artificial irrigation of fields was much more common among the nomadic Kazakhs than
among sedentary residents* (Konshin, 1899: 41). A specific example of the use of artificial irrigation
by the Kazakhs of the Irtysh region is given by S. Bronevsky:”Behind the Bukhtarma fortress,
at the foot of the Narym Mountains, I saw quite significant arable lands, skillfully filled with water,
brought by ditches from mountain springs, and, although the soil of the land is rocky, thanks to the
moisture supplied by the water, a fair amount of millet is growing” (Bronevsky, 1832: 142).

The adaptive nature of such practices was also emphasized by T. Sedelnikov, who linked them
to the Kazakhs* ability to restructure their economic model based on the natural environment and
local opportunities. He noted: “The Kazakhs* ability to adapt to external circumstances is striking
even with a cursory acquaintance with their lives in different parts of the steppe, which are markedly
dissimilar in their general natural and historical conditions. Thus, in the Zaisan district of the
Semipalatinsk region, the Kazakhs, knowing no other means of transportation than horse and camel
riding, ignorant of any trades or livelihoods, simultaneously engaged in, alongside purely pastoral
cattle breeding, exclusively irrigated agriculture. They learned, using a single shovel, to construct
complex irrigation networks, which cover entire river valleys, from their Chinese and Dungan
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neighbors® (Sedelnikov, 1907b: 13). This characteristic complements the conclusion that water
supply to fields could be based both on the use of seasonal moisture and on its targeted supply and
redistribution, with skills and technologies often formed in cross-border cultural interaction.

According to this logic, low-lying areas where snow accumulated during the winter and a steady
flow of meltwater formed in the spring were considered the most favorable for agriculture. Sources
indicate that it was precisely in such areas that artificial snow retention techniques were used to
increase soil moisture reserves. Thus, snow retention served as an important tool for compensating
for precipitation deficits and allowed for relatively high crop yields to be maintained even in
conditions of predominantly dry farming.

Snow retention constituted a key agronomic practice in the economic activities of the Kazakhs
of the Irtysh region. Blizzards and strong winds, typical of the area, often displaced snow from
exposed arable land, causing its accumulation in topographic depressions and around natural or
artificial obstacles. This process resulted in the uneven distribution of snow cover and the exposure
of large tracts of agricultural land.

In response to these natural conditions, various forms of snow retention were employed, aimed
at retaining snow cover directly on the fields. These techniques were viewed not only as a means of
accumulating soil moisture but also as a means of protecting the soil from deep freezing. The practical
effectiveness of such management solutions is confirmed by archival data on crop yields. For
example, in the Pavlodar district in 1891, crop yields reached 100 poods or more per dessiatine,
demonstrating the high efficiency of the agricultural practices employed (CSA RK. F. 64. Inv.
1.C. 3075, P. 92).

The results of the study show that at the beginning of the 20th century, snow retention practices
in the Irtysh region were supplemented by the use of special agricultural devices. A key example is
the snowplow developed by the Pavlodar agronomist I. Erpulev. Unfortunately, no detailed
information is currently available about this inventor, except for his report on snow plowing work
in 1910 in the Pavlodar district. The report is kept in the Pavlodar Museum of History and Local
Lore named after G.N. Potanin. The museum®s repositories also hold a work by Professor
P.N. Chervinsky containing a detailed description of this snowplow: “This plow is made from top
planks and is bound from below under the chaff. ““The bow is made of sheet iron, and the bow is
made of iron. The bow is fastened with wedge-shaped 2-inch bars, to which the planks are nailed.
The sickle-shaped blade, attached to the bow of the plow with bolts and welded to the runners, is
made of iron, and serves to facilitate the movement of the plow over hummocks. The roller is not
placed directly on the hook located on the regulator but is tied to the hook with a chain or rope 1.
5-2 arshins long* (Chervinsky, 1931: 208-209).

Fig. 1. Snowplow by I. P. Erpulev, side view
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Fig. 2. Snowplow by I. P. Erpulev, rear view

Erpulev‘s snowplow was an improved snowplow designed to effectively loosen the snow cover
and promote its even distribution across the field surface. According to a report on work carried out
in 19101911, approximately 25, 000 desiatines (10, 000 acres) were plowed in Pavlodar District
using this device, increasing the accumulated snow layer from 1-3 inches (0. 6-0. 8 m) to 8—12 inches
(0. 8-0. 9 m). The widespread use of snowplows in the region demonstrates the practical relevance of
this technology and the local economy*s commitment to agricultural modernization. The use of
snowplows complemented traditional methods of snow retention and increased the efficiency of snow
management.

A separate result of the study is the identification of the practice of creating so-called
“snowfields* in the Bel-Agach steppe. At the beginning of the 20th century, against the backdrop of
the development of commodity-money relations, new grain-growing regions emerged in the region,
focused on the production of grain as a primary market commodity. One of these centers was the
Bel-Agach steppe — a territory within the Bel-Agach district of the Semipalatinsk uyezd settled by
the local population - which contemporaries described as the breadbasket not only of the uyezd but
of the entire Semipalatinsk region (Sedelnikov et al., 1903: 230-231).

Despite its high agricultural potential, the area faced a serious water supply problem. The
Bel-Agach steppe, situated north of Semipalatinsk on the border with Tomsk Governorate, was a flat
plain with a thick layer of black soil. Yet it was extremely poor in water sources: for dozens of
miles, there were no springs or rivers, and groundwater lay so deep that wells could often not be
dug. Under these conditions, the population developed a practical solution to accumulate seasonal
water: they created “snezhniki“ (snow ponds) - enclosures into which they packed snow in winter and
then covered it with a thick layer of straw in the spring and summer. These snow ponds not only
provided water for people and livestock but were also used for household needs, including
watering vegetable gardens. The practical effectiveness of such adaptations is confirmed by data on
crop yields: in particularly favorable years, Bel-Agach farmers harvested 200-250 poods per desiatine
of virgin soil (Appolova, 1976b: 225). The high agricultural productivity in such a water-deficient
zone demonstrates that the sustainability of the economy was ensured not only by soil fertility but
also by the population®s ability to organize access to water using snow resources.

The economic development of the Bel-Agach steppe was also linked to the institutional
conditions of land use and the region“s market orientation. Land plots were leased to anyone
interested (at 40 kopecks per desiatine, or 20 rubles per year), while leasing less than 50 desiatines
was not permitted. Additional payments were levied for “borrowed* land with buildings (1 ruble per
desiatine) and for grazing livestock (20 kopecks per desiatine). Despite these conditions, which were
not accessible to everyone, a significant number of tenants were concentrated in Bel-Agach, and a
market economy was developing at an accelerated pace; among the Kazakhs, there were many
households that sowed 100-200 desiatines of grain (Berdenova, 1997: 168). Thanks to high
agricultural productivity and the advantageous proximity of the Bel-Agach market, the region had
already emerged as one of the principal centers of commercial agriculture in the Irtysh region by the
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1860s—1870s, and by the beginning of the twentieth century it had further consolidated its position as
a major grain-producing area.

The use of snow and snow retention practices contributed to the development of sustainable
farming practices and the growth of commercial production. In several areas of the Irtysh region,
including the Pavlodar and Semipalatinsk districts, Kazakh farms achieved significant arable land
areas, sometimes reaching 100—200 desiatines (100—200 acres). In particularly favorable years, yields
reached 200-250 poods per desiatine (Kuznetsova, 1961).

Thus, the study“s results demonstrate that snow and associated agricultural practices were an
important element of the Kazakhs* economic strategy in the Irtysh region. They ensured water supply
for arable land, mitigated the risks associated with climate instability, and facilitated the development
of agriculture in the steppe zone.

Conclusion

The study concludes that snow and snow retention practices played a significant role in the
economic activities of the Kazakhs of the Irtysh region in the late 19th and early 20th centuries.
In the steppe zone, characterized by water shortages, unstable snow cover, and the risk of deep soil
freezing, snow was viewed not only as a natural phenomenon but also as a key economic resource,
the sustainable use of which determined the sustainability of agriculture.

An analysis of data from the Pavlodar district shows that snow retention practices served a dual
purpose: they promoted soil moisture accumulation while simultaneously protecting the soil from
excessive freezing. The use of artificial snow retention, as well as specialized agricultural techniques,
including snowplows, attests to the targeted management of snow cover and the involvement of
Kazakh agriculture in the process of technological adaptation to the natural conditions of the steppe.

Of particular importance in the context of water supply was the experience of the Bel-Agach
steppe, where, with almost no surface or accessible groundwater sources, the population developed
the practice of creating “snow ponds.* This method of accumulating snow water provided water for
people, livestock, and household needs, including irrigating vegetable gardens, thereby supporting
agriculture in a highly water-stressed area. High crop yields in some years confirm the effectiveness
of these adaptive solutions.

The obtained results allow us to clarify our understanding of the nature of agricultural
development in the steppe regions of Kazakhstan in the pre-revolutionary period. The development
of commercial agriculture among the Kazakhs of the Irtysh region was not limited to the mechanical
adoption of sedentary farming practices, but relied on active interaction with the natural environment,
including the use of local ecological knowledge and adaptive practices. Snow in this context was not
a background climatic factor, but a manageable resource integrated into the economic cycle.

Thus, examining snow and snow retention as an element of economic practice allows for a new
understanding of the economic activities of the Kazakhs of the Irtysh region and highlights their
active role in developing the natural conditions of the steppe zone. The presented material contributes
to the study of the region*s agrarian and environmental history and provides a basis for further
comparative studies of adaptive agricultural strategies in arid and semi-arid zones of Eurasia.

Sources
CSA RK - Central State Archive of the Republic of Kazakhstan.
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