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The territory of the republic of Sakha (Yakutia):
a review of the environmental resource

The author has reviewed the indicators characterizing the environmental situation in the Republic of Sakha (Yaku-
tia) and its districts. The indicators include land management, areas of territories, population size and density, car
density, the impact of economic activities on natural water bodies and atmosphere air, production and consumer
waste management, areas of forest reserves and specially protected natural areas (PNA), investments into envi-
ronmental protection and rational use of natural resources, and the operating costs of environmental protection.
The author applied the system analysis of statistical information and textual methods of extracting knowledge from
specialized literature. The author employed sampling and analysis of indicators comprising the index of the qual-
ity of urban environment in each city and town of the Republic of Sakha (Yakutia) in 2018-2020. The information
about the environment of the Republic of Sakha (Yakutia) and its districts, if taken in aggregate, allows analyzing
its environmental resource, the impact on natural constituents of the environment, as well as conducting a com-
parative analysis with other items, taking into account the availability of forest lands and protected natural areas.
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The ecological system of an urbanized area
evolves under the influence of natural and an-
thropogenic factors [1-3]. Retrospective
and predictive analyses of these impacts and meth-
ods of their minimization are relevant for the sustain-
able development of areas [4, 5]. Given the concen-
tration of economic activities, the density of urban
and rural population, as well as harsh environmental
conditions in the Republic of Sakha (Yakutia), envi-
ronmental sustainability of districts is an important
factor of the quality of life [6, 7], including urban
landscaping coupled with digital transformation
and simulation of the urban economy towards
the optimal development of urban areas [8-10]. Nat-
ural green spaces make populated areas attractive;
they include forests, specially protected natural are-
as, and green planted areas [11-13].

For the purpose of the article, a set of environ-
mental parameters, presented in annual statistics
reports, was studied 23,

The Republic of Sakha (Yakutia) is located in
the north-east of Russia; its territory occupies 1/5 of
the country and 50 % of the Far Eastern Federal Dis-
trict. The northern part of the republic is located in
the Arctic zone; its central part is located in the subarc-
tic (continental) climate zone, and its southern part is
located in the temperate, or continental, zone (Fig. 1).
In the areas of extreme continental climate, the differ-
ence in air temperatures reaches 100 °C, from +40 °C
in summer to —60 °C in winter. The cold pole of
the northern hemisphere is located in Oymyakon.

The population of the Republic of Sakha (Ya-
kutia) is 982.0 thousand people, of which the rural

population is 330.9 thousand people (as of Janu-
ary 1, 2021). The population density is 0.32 resi-
dents/km?.

As of 2019, its GRP amounted to 1,220.3 billion
rubles; its GRP per capita reached 1,258.7 thousand
rubles.

The republic has one urban district, that is,
the city of Yakutsk, and 34 districts (Fig. 2).

The environmental situation in the Republic of
Sakha (Yakutia) is being monitored: a set of indicators
and their dynamics are regularly monitored; problems
are studied and solutions are developed [14] (Fig. 3).

Republican land resources (308,352 thousand
hectares) are divided into the following catego-
ries (Fig. 4):

e agricultural land (19,446.6 thousand hectares),

e |and of settlements (231.1 thousand hectares),

¢ industrial and other special-purpose catego-

ries of land (139.1 thousand hectares),

e protected natural area (PNA) (12,996.9 thou-

sand hectares),

e forest land (252,818.9 thousand hectares),

e waters (2,136.0 thousand hectares),

e reserve land (20,583.7 thousand hectares).

The share of urban settlements in the total area of
settlements is 39.7 %, while the share of rural settle-
ments is 60.3 %. Within the boundaries of cities, towns
and rural settlements, the area of agricultural land oc-
cupies 31.6 %, built-up areas — 25.9 %, forests and
shrubs — 18.4 %, water bodies — 5.1 %, roads —
3.3 %, swamps — 2.7 %, disturbed lands — 0.7 %,
other areas — 12.3 %.

1 On the state and environmental protection of the Sakha Republic (Yakutia) in 2020: Administration of the Head of the SR (Y) and the Govern-
ment of the SR : State Report. URL: https:/minpriroda.sakha.gov.ru/uploads/ckfinder/userfiles/2021/08/18/files/%D0%93%D0%94%20%D0%9E%D0%9

E%D0%A1%202020.pdf (access date: 19.03.2022).

2 Statistical Yearbook Republic of Sakha (Yakutia) : Stat. sat. Yakutia, 2021; 560. URL: https://sakha.gks.ru/storage/mediabank/PDF016.PDF

(access date: 19.03.2022).

3 On the state and environmental protection of the Russian Federation in 2020 : State Report. Moscow, Lomonosov Moscow State Universi-
ty, 2021; 864. URL: https://www.mnr.gov.ru/docs/o_sostoyanii_i_ob_okhrane_okruzhayushchey_sredy_rossiyskoy_federatsii/gosudarstvennyy_

doklad_o_sostoyanii_i_ob_okhrane_okruzhayushchey_sredy_rossiyskoy_federatsii_v_2018_/ (access date: 19.03.2022).
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Fig. 1. The Republic of Sakha (Yakutia) on the map of Russia: 8 — the Arctic zone of the republic consisting of Abysky, Allaikhovsky, Anabar,
Bulunsky, Verkhnekolymsky, Verkhoyansky, Zhigansky, Momsky, Nizhnekolymsky, Oleneksky, Srednekolymsky, Ust-Yansky and Even-
Bytantaysky districts
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20 | Nizhnekolymsky
21 | Nyurbinsky

22 | Oymyakonsky
23 | Oleneksky

24 | Olekminsky

25 | Srednekolymsky
26 | Suntarsky

27 | Tattinsky

28 | Tomponsky

29 | Ust-Aldan

30 | Ust-Maysky
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Fig. 2. Districts of the Republic of Sakha (Yakutia)
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Administrative and territorial structure
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Fig. 3. The block scheme of parameters characterizing the environmental situation in the Republic of Sakha (Yakutia) >
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Fig. 4. Categories of land in the Republic of Sakha (Yakutia)

The atmosphere air is monitored at 7 stations in 4 cities of
the Republic of Sakha (Yakutia). In 2020, total emissions reached
298.0 thousand tons which was 1.6 thousand tons less than
in 2019.

The amount of emissions from stationary sources (288,190 thou-
sand tons in 2019; 286,319 thousand tons in 2020) is largest among
the subjects of the Far Eastern Federal District. Compared to 2019,
emissions were down by 0.6 %. In 2019, the share of emissions
in five large industrial centres was 67.7 %; in 2020, it reached 67.2 %
of total emissions in the republic. The largest portion of emissions is
attributed to the Mirninsky district (40.7 % in 2019; 28.2 % of the to-
tal emissions in the republic in 2020), Neryungrinsky district (9.4 %
in 2019; 12.6 % in 2020), Lensky district (9.1 % in 2019; 16.9 %
in 2020) and Aldansky district (4.5 % in 2019; 6.0 % in 2020). In Ya-
kutsk, atmospheric emissions were 3.9 % in 2019, and 3.3 %
in 2020.

In 2020, atmospheric emissions from mobile sources reached
11.65 thousand tons, including motor transport emissions that
reached 10.66 thousand tons, and railroad transport emission of
0.99 thousand tons. In 2016, 318,968 motor vehicles were regis-
tered in the republic; 319,585 units were registered in 2017;
322,949 units in 2018; 325,859 units in 2019, 326,573 units
in 2020 (Table 1). Road transport emissions rose by 0.2 thousand
tons compared to 2019, although they were 8 times smaller than
in 2010.

In 2020, the amount of fresh water taken from natural water
bodies was 7 % less than in 2010; in 2019, the difference was mere
1 % in Sakha (Yakutia). The total intake of fresh water in 2019
amounted to 211.35 million m3; in 2020 it was 203.77 million square
meters. The percent of water taken from natural surface water bod-
ies was 67.81 % / 68.89 %, and the percent of water taken from
natural underground sources was 32.19 % / 31.11 %, respectively.
Household and drinking water use decreased by 8.48 % compared
to 2019. As for agricultural water, its consumption went down by
23.08 %, while water consumption for production needs increased
by 0.18 %. In 2020, water recycling and re-supply (1,300.97 million
m?) exceeded the figures of 2019 by 33.86 million square meters.
In 2020, water consumption was maximal in Mirninsky district
(22.64 % of total consumption in the republic), Neryungrinsky dis-
trict (19.05 %), Megino-Kangalassky district (12.23 %), Yakutsk
(13.64 %), Lensky (8.39 %) and Aldansky (6.67 %) districts. The ba-
sins of the Lena, Vilyu and Aldan rivers are the largest containers of
fresh water in the republic. Household water consumption per cap-
ita plummeted from 55.9 million square meters in 2010 to 34.9 mil-
lion square meters in 2020.
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Argicultural land 6 %

Lands of settlements 0.1 %

Industrial and other special purpose lands 0.04 %
Lands of specially protected territories and objects 4 %
Forest fund lands 82 %

Lands of the water fund 1 %

Reserved lands 7 %

In 2020, the water disposal rate was 3.5 % smaller than in 2019
and 8.1 % higher than in 2010. In 2020, the wastewater discharge into
surface water bodies (151,94 million m®) was down by 5.52 million cu-
bic meters compared to 2019. The following types of wastewater are
identified according to the degrees of contamination: insufficiently
treated wastewater — 47.25 %, standard clean wastewater (untreat-
ed) — 48.20 %, contaminated untreated wastewater — 1.63 %, stand-
ard treated wastewater — 2.92 %. In 2020, the amount of contami-
nated wastewater, discharged without treatment (2,48 million m?), was
8.1 % smaller than in 2019 and 75.0 % smaller than in 2010. In 2020,
the amount of contaminated and insufficiently treated wastewater, dis-
charged into water bodies (71.80 million cubic meters) was 10.9 %
smaller than in 2019 and 5.4 % smaller than in 2010. 86.4 % of waste-
water discharged into surface water bodies is generated in Mirninsky
district (18.62 % of the total discharge), Ust-Maysky district (16.92 %),
Neryungrinsky district (16.75 %), Yakutsk (14.89 %), Megino-Kan-
galassky district (14.82 %), Aldansky (4.4 %) district, respectively.
The largest amount of polluted water was discharged into the basins of
the Lena (70.63 million m®), Aldan (37.87 million m?), Vilyu (11.28 mil-
lion m®) and Indigirka (1.46 million m®) rivers.

In 2020, same as before, the Republic of Sakha (Yakutia)
was the largest generator of waste among the subjects of the
Far Eastern Federal District. Waste generation has not changed
compared to 2019, but it is 4.3 times higher than in 2010
(124,457 million tons). The amount of waste decreased by 6 %
compared to 2019 (280,777 million tons), but it exceeds the
2010 figures more than 8 — fold (31.39 million tons). In 2020, the
value of the waste storage index exceeded that of 2010 (112,249
million tons) by 26,277. In 2020, the amount of waste went up
1.5-fold in comparison with 2010 (87,358 million tons).
The amount of neutralized waste was up 220-fold in comparison
with 2010 (0,006 million tons). The total amount of municipal
solid waste reached 0,348 million tons. The structure of waste
management is shown in Fig. 5.

Given their economic and environmental significance, forests,
located on the forest land, are divided into protective forests —
33 million hectares, operational forests — 95 million hectares
and reserve forests — 127 million hectares. In the republic, forests
are located not only on forest lands, but also on the lands belonging
to other land categories, including lands of settlements (0.03 million
hectares) and PNA lands (1 million hectares). As the time progress-
es, the area of forest lands gets smaller due to conversion of its
parts into lands of other categories. 50.7 % of the republic’s terri-
tory is covered with forests.




HensmXumocTb: 9KOHOMUKa, yripaBneHe MexayHapoaHbI Hay4HO-TEXHUYECKUIA XXypHarn #2 /2022

DOMESTIC AND OVERSEAS EXPERIENCE

59
Table 1. The number of motor vehicles registered in the Republic of Sakha (Yakutia)
Population in 2020, thousand persons Number of motor vehicles, items
Number District
urban rural 2016 2017 2018 2019 2020

1 Abyysky 1,973 1,943 415 426 436 436 436

2 Aldansky 34,859 3,957 13,980 13,766 13,800 14,008 14,013
3 Allaikhovsky 2,111 0,615 349 391 369 375 375
4 Amginsky - 16,855 3,126 3,222 3,367 3,425 3,419

5 Anabar - 3,672 480 508 522 532 527
6 Bulunsky 4,745 3,756 473 521 524 533 523
7 Verkhneviluysky - 21,180 3,777 3,845 3,837 3,887 3,852
8 Verkhnekolymsky 2.68 1,304 430 454 497 504 488
9 Verkhoyansky 4,752 6,237 1,066 1,208 1,127 1,146 1,127
10 Vilyuysky 13,982 11,125 5,865 5,886 6,030 6,099 5,991
11 Gorny - 12,264 3,363 3,520 3,577 3,613 3,549
12 Zhigansky - 4,179 431 431 502 518 516
13 Kobyaysky 3,538 8,537 3,134 3,178 3,278 3,305 3,287
14 Lensky 31,767 4,694 20,862 20,991 21,344 7,133 21,406
15 Megino-Kangalassky 4,387 27,011 12,424 12,434 12,682 21,568 12,654
16 Mirninsky 69,524 2,374 43,681 43,965 44371 44,600 44,600
17 Momsky - 4,051 450 386 502 12,778 527
18 Namsky - 25,094 6,034 6,084 6,111 540 6,145
19 Neryungrinsky 73,794 1,107 28,606 28,803 29,041 6,183 29,560
20 Nizhnekolymsky 2,514 1,714 498 491 552 584 592
21 Nyurbinsky 9,761 13,982 6,977 7,149 7,089 2,916 6,951
22 Oymyakonsky 5,065 2,791 2,774 2,537 2,858 3,998 3,260
23 Oleneksky - 4,326 400 350 419 9,539 443
24 Olekminsky 9,102 15,290 3,869 3,875 3,971 425 3,972
25 Srednekolymsky 3,470 3,842 537 496 563 562 587
26 Suntarsky - 23,680 6,264 6,076 6,319 6,374 6,430
27 Tattinsky - 16,271 4,663 4,679 4,716 4,754 4,795
28 Thomponsky 7,176 5,407 3,701 3,300 3,776 3,818 3,908
29 Ust-Aldansky - 20,515 2,642 2,647 2,840 2,878 2,940
30 Ust-Maysky 5,222 2,041 1,525 1,425 1,631 1,658 1,685
31 Ustyansky 3,862 3,173 2,276 2,055 2,347 2,381 2,464
32 Khangalassky 15,660 17,361 9,244 9,230 9,493 5,298 9,536
33 Churapchinsky - 21,107 5,093 5,115 5,223 29,415 5,185
34 Even-Bytantaysky - 2,879 287 285 307 307 364
35 Yakutsk 341,126 16,567 119,272 119,818 118,928 119,769 120,755 >
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> The system of specially protected natural areas in the Republic and it occupies 37.85 % of the region's territory (Fig. 6). If compared
of Sakha (Yakutia) is a regional constituent of the PNA network to the 2019 figures, the area of PNA of regional and local significance
in Russia. As of 01.01.2021, dimensions of PNA reach 1,166,720 km?, has increased by 52.9 thousand hectares.

ST
Utilization, million tons | S I 263.493

Neutralization, million tons | 1 322

Storage million tons [ 138.526‘
Burial, million tons [N 135792

Fig. 5. The structure of waste management in the Republic of Sakha (Yakutia) in 2020
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Fig. 6. The structure and composition of protected areas in the Republic of Sakha (Yakutia)
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PNAs preserve the species, ecosystems, landscapes and the Mirninsky ulus — 18.3 %, Momsky ulus — 34.6 %, Namsky ulus
geographical diversity of the region; it protects the habitats of 134 — 18.2 %, Neryungrinsky ulus — 22.9 %, Nizhnekolymsky ulus —
species of animals and 337 species of plants listed in the Red 48.3 %, Nyurbinsky ulus — 23.5 %, Oymyakonsky ulus — 16.2 %,
Books of the Russian Federation and the Republic of Sakha (Yaku- Oleneksky ulus — 36.7 %, Olekminsky ulus — 16.6 %, Sredne-
tia). The PNA of the Aby ulus occupies 24.01 % of its territory, kolymsky ulus — 22.8 %, Suntarsky ulus — 29.2 %, Tattinsky ul-
Aldansky ulus — 29.1 %, Allaikhovsky ulus — 41.3 %, Amginsky us — 37.8 %, Tomponsky ulus — 31.9 %, Ust-Aldansky ulus —
ulus — 25.3 %, Anabar ulus — 89 %, Bulunsky ulus — 47.4 %, 30.8 %, Ust-Maysky ulus — 28.8 %, Ust-Yansky ulus — 22.2 %,
Verkhneviluysky ulus — 23.3 %, Verkhnekolymsky ulus — 34.5 %, Khangalassky ulus — 60.8 %, Churapchinsky ulus — 20 %, Eveno-
Verkhoyansky ulus — 18.2 %, Vilyuysky ulus — 26.9 %, Gorny ul- Bytantaysky ulus — 21.3 %, Yakutsk — 25.7 %.
us — 33.9 %, Zhigansky ulus — 35.07 %, Kobyai ulus — 23.3 %, Table 2 shows dimensions of protected areas and the popula-
Lena ulus — 19.6 %, Megino-Kangalassky ulus — 20.2 %, tion of districts in the republic.

Table 2. Socio-ecological indicators of districts in the Republic of Sakha (Yakutia)

Number District Area, thousand sg. km | Population, residents P(;)Zur'lsi)t:?sr;s(:fl?y‘ Foresrt]:;e;r,e?llllon PNA area, hectares
1 Abyysky 69.4 3,916 0,056 6.7 1,666,300
2 Aldansky 156.8 38,816 0.25 15.56 4,562,611
3 Allaikhovsky 107.3 2,726 0,025 2.28 4,430,836
4 Amginsky 29.4 16,855 0.57 2.81 74,430.8
5 Anabar 55.6 3,672 0,066 0.45 4,840,562
6 Bulunsky 55.6 8,501 0.15 9.0 10,615,755.3
7 Verkhneviluysky 42.0 21,180 0.5 3.8 978,391
8 Verkhnekolymsky 67.8 3,984 0.06 6.6 2,340,717
9 Verkhoyansky 134.1 10,989 0,082 5.1 2,442,274
10 Vilyuysky 55.2 25,107 0.45 5.1 1,486,253
11 Gorny 45.6 12,264 0.27 4.4 1,535,890
12 Zhigansky 140.2 4,179 0.03 13.7 4,915,022
13 Kobyaysky 107.8 12,075 0.1 10.2 2,515,347
14 Lensky 77.0 36,461 0.47 74 1,511,704
15 Megino-Kangalassky 1.7 31,398 2.68 0,923 237,169
16 Mirninsky 165.8 71,898 0.4 16.03 3,035,660
17 Momsky 104.6 4,051 0.04 10.4 3,620,388
18 Namsky 11.9 25,094 2.1 0.93 157,381
19 Neryungrinsky 98.9 74,901 0.76 11.67 2,272,465

20 Nizhnekolymsky 871 4,228 0.05 1.8 4,206,163.86
21 Nyurbinsky 52.4 23,743 0.45 4.88 1,233,932
22 Oymyakonsky 92.2 7,856 0.09 8.9 1,497,910
23 Oleneksky 318.1 4,326 0.01 29.3 11,665,180
24 Olekminsky 160.8 24,392 0.15 13.1 2,669,841
25 Srednekolymsky 125.2 7,312 0.1 12.2 2,859,772
26 Suntarsky 57.8 23,680 0.4 5.3 1,687,669
27 Tattinsky 19.0 16,271 0.9 1.7 717,897
28 Thomponsky 135.8 12,583 0.1 12.86 4,335,896
29 Ust-Aldansky 18.3 20,515 1.1 1.6 564,638
30 Ust-Maysky 95.3 7,263 0.08 9.3 2,748,589
31 Ustyansky 120.3 7,035 0.06 3.7 2,676,399
32 Khangalassky 24.7 33,021 1.3 1.8 1,503,490
33 Churapchinsky 12.6 21,107 1.7 1.06 252,025
34 Even-Bytantaysky 55.6 2,879 0.05 5.1 1,183,906
35 City of Yakutsk 3.6 357,693 94.4 0.26 92,565 >
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The amount of investments into environmental protection and
rational use of natural resources reached 4,188,735 thousand ru-
bles, operating environmental protection costs for the same year
were 10,574,974 thousand rubles. The share of waste management
costs was the largest one (Fig. 7).

The quality of urban environments has been regularly ana-
lyzed by the Ministry of Construction, Housing and Utilities of
the Russian Federation. The quality index of the urban environ-
ment is published each year. In 2018-2020, the index was calcu-
lated for the 13 cities of the Republic of Sakha (Yakutia), including
one large city (250 thousand — 1 million residents), 1 medium size
town (50-100 thousand residents) and 11 small towns (25-50 thou-
sand residents, 5-25 thousand residents and less than 5 thou-
sand residents) (Table 3). Here is the breakdown of the cities by
the number of residents: over 50 thousand — Yakutsk and Ner-
yungri, 10 to 50 thousand — Mirny, Lensk, Aldan, Udachny and
Vilyuysk, 5 to 10 thousand — Nyurba, Pokrovsk, Olekminsk and
Tommot, 1to 5 thousand — Srednekolymsk and Verkhoyansk. All
cities of the region are located in the conventionally severe cli-
mate zone pursuant to the Method* that takes account of the influ-
ence of climate features on urban environments.

Hence, some environmental indicators of the Republic of Sakha
(Yakutia) and its districts, presented in the article, characterize
the anthropogenic loads on its natural water bodies and atmos-
phere air, as well as local compensatory factors, such as forest
lands and PNA.

In the Republic of Sakha (Yakutia), The largest area is occupied
by the Oleneksky district (318.1 thousand km?).

The maximum population density is in the city of Yakutsk
(94.4 residents/km?).

The maximum population is in the city of Yakutsk (357,693 thou-
sand residents). The maximum number of rural residents is in the
Megino-Kangalassky district (27,011 thousand residents).

In the Mirninsky district, atmosphere air (emissions from sta-
tionary sources in 2019 — 117,512 thousand tons; in 2020 —
80,925 thousand tons) and water bodies (in 2020, water con-
sumption was 46.13 million m?; wastewater discharges into surface
water bodies was 28.29 million m?) are subjected to the maximum
anthropogenic load. The maximum number of motor vehicles is
registered in the city of Yakutsk (120,755 units).

The largest areas of the forest land (29.3 million hectares)
and PNA (11,665,180 hectares) are in the Oleneksky district.

The data submitted by all cities of the republic were used to
calculate the urban environment quality index for 2018-2020.
Udachny, Neryungri and Yakutsk scored more than half of the max-
imum number of points in terms of three of six types of urban spac-
es evaluated to calculate the index. The Republic of Sakha (Yakutia)
is one of the largest regions of Russia in terms of forest areas; how-
ever, out of 13 cities, only Yakutsk scored more than half of the max-
imum number of points when green spaces were assessed. High-
est quality areas are concentrated in the Lensky, Olekminsky,
Ust-Maysky and Aldansky districts. About 90 % of forests have
Dahurian larch, pine, cedar, spruce, birch and aspen®.

Table 3. Urban environment quality index of the cities of the Republic of Sakha (Yakutia)®

District Urban population, Year ST, score Index, score
thousand residents ST, ST, ST, ST, ST, STe '
2018 8 13 12 12 8 31 84
To';";m 2019 13 29 10 10 15 31 101
— ' 2020 14 26 11 13 18 33 115
2018 24 26 16 17 21 23 127
Azlgi‘" 2019 18 26 17 16 18 22 17
2020 18 31 16 15 20 29 122
2018 16 29 2 16 7 14 77
Verkhoyansky Verk:ﬂyamk 2019 18 23 9 13 15 23 101
' 2020 17 2% 12 15 19 27 116
, 2018 20 21 9 11 9 15 85
Vilyuysky V"1y1“‘és" 2019 19 25 8 12 8 23 95
2020 19 25 8 20 9 27 108
2018 2% 23 17 13 17 29 125
Lensky Lzeansak 2019 25 27 14 13 15 30 124
2020 2 19 15 2 18 31 127
2018 37 17 17 12 14 37 134
Uﬂa;g"y 2019 39 25 15 11 10 35 135
iminsky 2020 31 31 15 15 14 35 141
_ 2018 24 29 13 16 20 32 127
“2'5"2' 2019 23 2 12 16 21 33 131
2020 20 25 13 23 22 34 137
_ 2018 32 18 18 29 31 34 162
Neryungrinsky Ne?;“gg” 2019 41 22 16 22 23 32 156
2020 4 27 2 28 27 33 181

4 Method of calculation of the urban environment quality index, approved by the Decree of the Government of the Russian Federation dated March 23, 2019. No. 510-r.

5 Urban Environment Quality Index. URL: https://xn----dtbcccdtsypabxk.xn--p1ai/#/regions/483 (access date: 19.03.2022).
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End of the Table 3
. Urban population, ST, score
District thousand residents Year g, sT, | st | st | sty | ST Index, score
. 2018 32 18 18 29 31 34 162
Neryungrinsky Ne;‘;”gg” 2019 M 22 16 22 23 32 156
2020 42 27 24 28 27 33 181
2018 19 16 15 14 11 22 97
) Nyurba
Nyurbinsky 98 2019 17 19 14 17 10 31 108
2020 17 28 14 18 16 36 129
. 2018 13 25 15 17 9 20 99
Olekminsky 0'8“9”11'”3" 2019 14 28 12 17 9 2% 104
' 2020 18 30 12 21 15 24 120
2018 13 33 7 16 16 23 108
Srednekolymsky Srednzkglymk 2019 14 27 7 18 19 27 112
' 2020 14 28 9 22 20 25 118
2018 21 21 14 14 13 15 98
Khangalassky PO';";VSK 2019 21 2 12 12 12 2 105
) 2020 19 26 13 17 14 25 114
2018 25 23 27 24 20 28 147
City of Yakutsk Y;;gtzk 2019 23 20 21 22 16 31 133
2020 26 29 31 30 26 39 181
The following abbreviations are used in the table: ST — type of urban space, STy — housing and adjacent spaces, ST, — street and road network, ST; — green
spaces, ST, — public and business infrastructure and adjacent spaces, ST; — social and leisure infrastructure and adjacent spaces, ST, — urban space, Index —
Urban Environment Quality Index.
Symbols:
14 Scored less than half of the maximum number of points
39 Scored more than half of the maximum number of points

For the protection of atmospheric air and the pievention of climate change,
thousand rubles

For the collection and treatment of wastewater,
thousand rubles

For waste management, thousand rubles

For the protection and rehabilitation of land, surface and groundwater,
thousand rubles

For other directions, thousand rubles

_ 1,174,-837
_ 3,444,924
_ 4,275,596
— 1,.576,277 .

I 103,340

Fig. 7. The structure of operating environmental protection costs in the Republic of Sakha (Yakutia)
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JKonornyecKkum pecypc tTepputopum
pecny6nuku Caxa (flkytus): o0630p

BbInonHeH 0630p nokasartenen, xapakTepuayoLLmMX COCTOSHME
aKosnorm4eckon obctaHoBku B pecnybnvke Caxa (Akytus) n ee
parioHax, B TOM YMCNe pacCMOTPEHbI 3eMIeyCTPONCTBO, NioLLla-
AN TePPUTOPUIA, YUCNEHHOCTb M MMOTHOCTb HaceneHus, obec-
NeYeHHOCTb Xutenen aBTOMOTOTpPAHCNOPTHbIMU CpeacTesamMu,
Harpyskun oT XO3AMCTBEHHOW AEATENbHOCTU Ha NPUPOAHbIE BOA-
Hble 06BbEKTbI U aTMOCEPHBIN BO3AYX, CTPYKTypa obpaLleHus
C OTX0Jamu NPou3BOACTBa U MOTPE6EeHNs, NOLWa[AN NEeCHOro
doHOa M 0cob0 OXpaHAeMbIX MPUPOAHBLIX TEPPUTOPUN, 06BLEM
WHBECTULMIA, HanpaBlieHHbIX HA OXpaHy OKpy>XatoLlen cpefbl
M paunoHanbHOe MCMosb30BaHWe NPUPOAHBLIX PECYPCOB, TEKY-
Lue (3KcnayaTtauuoHHble) 3aTpaTbl Ha OXpaHy OKpyXaroLuen
cpefbl. icnonb3oBaHbl CUCTEMHbIV @aHanu3 CTaTMCTUHECKOWN UH-
cdhopmaLm N TEKCTONOrM4eckne MeTofbl U3BMEYEHUS 3HAHWN
n3 crneunanbHoOn nutepatypbl. Pa3paboTtaHa UHTENnekT-kapTa
HEKOTOPbIX XapaKTepPUCTUK COCTOSHUSA 3KOSIOrMYeckon ob6ceTa-
HOBKM Ha TeppuTopuu pecnybnukmn Caxa (AkyTus). NMpoBegeHa
BbI6GOPKa M aHann3 nokasaTtenen MHOeKca Ka4ectsa ropo[CcKown
cpefpl onsi BCex ropofoB pecny6nuku 3a nepuog 2018—-2020 rr.
PaccMoTpeHHbIe acnekTbl 3KOMOrMY4eCcKon MHopmauum no pe-
cnybnuke Caxa (FKyTusi) 1 no panoHam B KOMMIEKCe NO3BO-
NAT aHanu3MpoBaTb 3KOJOTMYECKUA Pecypc UX TEppUTOPUN,
BMUAHME HA NPUPOAHbIE 0OBLEKTbI OKPY>XKaloLLen cpedbl, a Tak-
e NPoBOANTb CPaBHUTENbHbIN aHann3 ¢ ApyrumMu cyobekTamu,
Yy4UTbIBas HanM4yme COXpaHeHHOro NecHoro oHAa U oxpaHsie-
MbIX MPUPOAHbLIX TEPPUTOPUA N OOLEKTOB.

KnroyeBble cnoBa: ycToiunBoe pa3BnTune, Koorn4eckas 6e3-
0MacHOCTb, OXpaHa OKPYXaroLLesi Cpefbl, FOPO[CKOe X035MCTBO,
0C060 oxpaHsiemasi MpUpogHasi TepPUTOPUs, noKasatesib, 9Ko-
JI0rvsi, HAEKC Ka4yecTBa ropofCKov cpesb!
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