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Table 1
Timeline combining current geoscientific and socio-economic knowledge on landscape evolution and climatic changes as well as human development and their implications
for environment, infrastructure, and/or society during different time periods since the late Pleistocene in Central Yakutia.

Period Geoscientific knowledge Socio-economic knowledge Implications for environment, infrastructure, and/or
society in Central Yakutia
Late Pleistocene - Ice complex formation Diring-Yuryakh culture at the Middle Lena. Waters - Decametre thick layer of ice-rich permafrost
(60 ky BP) et al. (1997) claim that “the time horizon is greater - Findings indicate human presence despite severe
than 260,000 years old™.) climaric conditions
Late glacial - Climate change - Tundra-like vegetation, increase of birch and
(12 ky ago) - Ice complex degradation other trees (Andreev and Tarasov, 2013)
- Initial thermokarst processes - Widespread permafrost degradation
- Surface subsidence and formation of pond and
lakes
Early Holocene - Climate warming - Open and sparse larch forest cover (Katamura
(10-8ky BP) - Widespread thermokarst processes et al.,, 2009a)

- Existence of numerous thermokarst lakes
- Evolution of large thermokarst basins (alaas)

Holocene - Globally increasing temperatures Archaeological findings indicate continual human - Boreal forest dominated by pine trees (Katamura
climate - Widespread thermokarst processes presence in Central Yakutia since at least 5000 BP et al., 2009a)
optimum (7- (Argunov and Pestereva, 2014) - Formation of thermokarst lakes and thermokarst
4ky ago) basins (alaas)

- Small (negligible) impact of hunters and
gatherers on the ecosystems of North East Asia

11th-13th - Medieval Warm period with increasing Tungus-speaking bands of hunters in Central Yakutia Small(negligible) impact of hunters and gatherers
century June temperatures on the ecosystems of Morth East Asia
13th-19th - Decrease of air temperature duringLittle - Migrations of Sakha groups from the Lake Baikal - Increased usage of natural pasture and forage
century Ice Age area to Yakutia resources of the long river terraces and numerous
-Continuation of cattle-breeding practices undernew alaas areas
env. preconditions - Roads through the forests adjacent to alaas and
- Importance of cosmology in adaptive practices not upon them
- Sacredness of hayland
17th-19th - Russia’s land-tenure taxation system - Increased importance of cattle over horses,
century changing pasture to hayfields
- Increasing importance of alaas management
methods
— draining, ground leveling, and deforestation
Soviet period - Cyclical character of high and low lake- - Agricultural collectivization - Extensive agricultural activity around small
(1920s-1991) water levels results in decrease and - Gradual establishment of the state farm system settlements throughout Central Yakutia
increase in grassland area - Marked intensification of hay-making - After 1950, amalgamartion of small enterprises
- Introduction of plough technology for more and relocation into larger, more compact
extensive crop cultivation settlements
- Spread of heavy agricultural machinery - Gradual expansion of Soviet-style industrialised

agricultural production

- Large-scale crop production in certain areas of
Central Yakutia

- Irrigation in some areas

- Alaas drainage on grand scale

- Untilled meadows turned into plough lands

- Soil disturbance and compaction

Post Soviet - Steadily increase of air and soil - Disbanding of state farms and developing of smaller- - Manipulation of water balance within alaas by
period (from  temperatures since 1930 scale food production canals and dams
1991 till - Periods of increasing summer - Reversion of grain production to haylands - Surface subsidence, increase of permafrost
today) precipitation - Intensification of land use in easy-to-access areas, degradation, and formation of pond and lakes in
- Increasing permafrost degradation and  withdrawal from the land in remote areas particular in deforested areas
deepening of the active layer - Destruction of buildings and infrastructure
- Expansion of thermokarst lakes and - Boreal forest withering and dying
areal changes in hydrological conditions
Foreseeable - Increasing air temperature and - Intensity of land use will depend on state programs - Multiple effects on biodiversity, ecosystem
future permafrost decrease by the end of 21st  and subsidies productivity and human use of large areas
century - Cattle and horse breeding pursued by a small - Increasing active layer, expanding taliks and
- Transformation of the water balance number of experts- continued youth out-migration to  thermokarst processes
larger cities - Further permafrost degradation
- Increasing land use of deforested areas on ice- - Local land-use intensity dependent on the
complex depaosits (cropland, buildings) availability of transport and infrastructure

- Depopulation of remoter rural settlements
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