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Instructions to candidates

	y Do not open this booklet until instructed to do so.
	y This booklet contains all the resources to answer paper 1.
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Figure 1(a): Map showing location of Russia
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Figure 1(b): Map showing location of Siberia, a region of Russia east of the Ural mountains
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Figure 2(a)

Figure 2(b): Photographs of biomes

Tundra Taiga (boreal forest) Steppe

Figure 2(c): Dominant agricultural activities in Siberia, Russia
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Figure 3: Climate data for Norilsk and Novosibirsk within the tundra and taiga biome respectively

Norilsk (tundra) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Average  
temperature (°C) –26.9 –27.2 –21.9 –13.9 –4.8 7.0 14.3 11.4 4.0 –9.5 –20.2 –25.1

Average  
precipitation (mm) 24 25 37 47 57 58 65 77 65 68 40 33

Average hours of 
sunshine (per day) 0 1 5 8 8 8 10 6 3 2 0 0

Novosibirsk (taiga)

Average  
temperature (°C) –16.2 –14.7 –7.2 3.2 11.6 18.2 20.2 17.0 11.5 3.4 –6 –12.7

Average  
precipitation (mm) 19 14 15 24 36 58 72 66 44 38 32 24

Average hours of 
sunshine (per day) 2 4 5 7 9 10 10 8 6 3 2 2

Figure 4(a): Fact file on Siberia, Russia

	y Siberia has a low population density of about 3 inhabitants per square kilometre.
	y The region is rich in natural resources such as fossil fuels, metals (such as gold, silver, platinum, 

palladium, nickel, zinc, lead), diamonds and other gemstones.
	y 80 % of Russia’s oil, 85 % natural gas, 80 % coal and about 40 % timber resources, come from Siberia. 
	y Mining for fossil fuels, metals and gemstones has provided an increasingly important source of 

employment for the population of Siberia and contributes significantly to Russia’s exports.

Figure 4(b): Russia’s exports in 2014, by value
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Figure 5(a): Fact file on indigenous peoples in Russia

	y Although Russia’s indigenous peoples make up only 0.2 % of the total population (250 000 people), 
they inhabit about 67 % of Russia’s territory, the majority living in Siberia.

	y In the mid-1980s, 70 % indigenous peoples were nomadic compared to only 10 % in 2014.

Figure 5(b): A family of Chukchi outside their yaranga in Siberia

The Chukchi are indigenous nomadic deer herders who live in yarangas all year round. The yaranga is 
made from poles of local wood covered in tree bark and animal skins. In winter, a deer skin canopy is 
added to the yaranga to improve insulation.

Figure 5(c): A modern wooden house in an industrial city in Siberia

The house is made mostly from wood, according to local tradition, but with some brickwork and concrete 
foundations.
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Figure 6(a): Fact file on Norilsk

	y Major city in the tundra built on permafrost (subsurface soil that remains permanently frozen).
	y Important centre for mining and smelting.
	y Norilsk is one of the world’s largest producers of palladium, platinum and nickel. (Platinum and 

palladium are used in catalytic converters).
	y Emissions from metal mining and processing include sulphur dioxide (SO2), nitrogen oxides (NOx), 

carbon monoxide (CO) and heavy metal particulates. These have contributed to poor air quality.
	y One of the main companies, Norilsk Nickel aims to reduce its emissions of sulphur dioxide from 

1.1 million tons in 2016 by 75 % before 2023.

Figure 6(b): Total annual sulphur dioxide and particulate emissions  
from smelting factories in Norilsk

The significant increase in emissions in the early 1980s is related to the opening of the third smelter, 
Nadezhda, in 1979.
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Figure 6(c): Vegetation damage associated with smelting factories in Norilsk
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Figure 6(d): The Nadezhda smelting plant in Norilsk opened in 1979 
The plant may be a possible source of the water discolouration.
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Figure 6(e): Daldykan River in Norilsk

[Source: © Liza Udilova / Greenpeace]
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Figure 7(a): Fact file on taiga

	y Taiga is the world’s largest terrestrial biome.
	y The Siberian taiga contains about 20 % of the world’s forested areas. 
	y The taiga includes evergreen trees such as pine, spruce, fir, and some deciduous trees such as birch 

and poplar.
	y Nutrient-poor soil and the climatic conditions contribute to slow rate of tree growth.
	y Threats to taiga include forest fires, clearance for agriculture land, logging for timber, mining, road 

building and climate change.
	y The region suffers deforestation rates of 20 000 km2 annually.
	y Conservation measures include restoration of forests through replanting and designating protected 

areas such as National Parks and selective logging policies.
	y There is high global demand for timber with markets throughout Asia, Europe and the USA. Economic 

incentives to increase exports have increased timber production, destroying more of the forest 
ecosystems.

Figure 7(b): Total exports of timber (in units of thousand cubic metres)  
from Russia between 2012 and 2014
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[Source: With permission from GRID-Arendal. Source adapted.]

M21/4/ENVSO/SP1/ENG/TZ0/XX/T

– 8 – 2221 – 6302



Figure 8(a): Fact file on Siberian tiger (Panthera tigris altaica)

	y Historically found in North and South Korea, Eastern China and Siberia but now mainly live within the 
Sikhote-Alin mountain range in Primorsky Krai and Khabarovsk Krai of Siberia.

	y Female tigers reach sexual maturity after 4–5 years and give birth to 2–6 cubs once every two years. 
	y Reduction in tiger population has occurred due to:

	○ loss of habitat as a result of logging and mining activity.
	○ poaching for fur and tiger parts used in traditional Chinese medicines (up to US$50 000 may be 

paid for a tiger).
	○ loss of prey.

	y Local communities have supported anti-poaching and environmental education campaigns.
	y In 1940s it was estimated that there were fewer than 50 individuals remaining in the wild and by 2010 

this number had increased to about 500. During this period, the following conservation measures 
were introduced:

1947 Russia banned hunting of tigers

1975 International trade in tigers and tiger parts banned through the Convention on International 
Trade of Endangered Species of Wild Fauna and Flora (CITES)

1992 The Siberian Tiger Project began attaching radio-collars to wild tigers to improve 
understanding of tiger ecology

2007 Udege National Park and Zov Tigra National Park were created

2010 Tiger protection was increased through policing and enforcement

Figure 8(b): Range of the Siberian tiger in 1800 and 2000
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Figure 8(c): Example of a Siberian food web

Figure 8(d): Siberian tiger population in Russia
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Figure 8(e): Causes of tiger mortality in and near Sikhote-Alin Biosphere Reserve, 1992–2005
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Figure 8(f): Increase of logging roads between 1984 (228 km) and 2014 (6278 km) 
in Primorsky Krai

In 2015, the logging company, the local authority, and an international NGO agreed to dismantle unused 
logging roads in the area.
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