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Materials and Methods 

 

We collected and used five sets of data. 

Forest transitions  

We updated the global map of forest transitions. These data refer to the national 

forest area. The main source was [1] with updates and additional findings for: Baltic 

States, Ukraine, Belarus and European Russia [2-5]; Colombia [6]; Costa Rica, El 

Salvador, Honduras, Panama [7]; Cuba, Puerto Rico, and the Dominican Republic [8]; 

Germany [9]; Italy [10,11]; Mexico [12-14]; Romania [15]; Spain [16,17]; Thailand [18]; 

Uruguay [19]; USA [20]; Venezuela [21].  

  Trends of forest growing stock  

We compiled FAO data on changes in the forest growing stock from 1990 to 2015 

[22]. The growing stock includes the stem volume of live trees from ground level up to a 

top diameter of 0 cm, excluding branches [23]. Whole-tree biomass can be estimated 

from stem data knowing that each tree is bound to have a photosynthesizing canopy and 

also a root system; and the ratio of dry biomass to stem volume (kg/liter) in woody 

material is within the range of 0.4 to 0.8. The carbon stock is estimated knowing that 

about 50% of dry woody biomass consists of carbon [20]. Changes of growing stock, 

1990 to 2015, were related to three additional sets of data, which quantified climate 

warming, income level and Human Development Index, nation by nation.  

Climate warming  

The temperature changes (1990 – 2015) were estimated from the Berkeley Earth 

dataset [24]. The average temperature of Berkeley Earth monthly 1 x 1 degree latitude-

longitude grid were estimated to compute the temperature changes by country. Country 

masks based on the Natural Earth dataset (large scale data, 1:10m) were applied. 

Overseas territories were excluded before computations and the temperature change of 

only the mainland area of countries were assessed. The original dataset was converted to 

a grid with resolution of 0.1 x 0.1 degrees using the nearest neighbor interpolation before 

computing the average temperature. This re-gridding was carried out to improve the 
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accuracy of country mask especially for small countries. We first computed the yearly 

average temperatures for each pixel. The annual average temperature for each country 

was computed utilizing the country mask. Finally, the temperature change was computed 

as the five-year average for the periods 1986-1990 and 2011-2015. The temperature 

change 1990-2015 was computed as the difference between these two periods. Long-term 

temperature changes in nations were demonstrated with a video (Temperature anomalies 

arranged by country 1900 – 2016; © Antti Lipponen; SI, p. n). 

Income 

 World Bank data for the year 2013 on average income were used [25] noting 

categories low-income, lower-middle income, upper-middle income and high-income; 

Gross National Income, GNI per capita. The data refer to Gross Domestic Product, GDP, 

purchasing power parity PPP. The income ranges in terms of US$ were as follows: low-

income: < 1,005; lower-middle income: > 1,006 < 3,975; higher-middle income: > 3,976 

< 12,275;  high-income: > 12,275.  

Human Development Index 

 Since 1990, United Nations Development Programme (UNDP) has estimated and 

published Human Development Index (HDI) by nations. This index responds to statistics 

on life expectancy, education and other essential attributers of human well-being, many 

of which do not relate strictly to income per capita. The index adds a social dimension to 

analyses of the human well-being. We applied HDIs published for the year 2010 [26]. 

 

 

http://www.google.fi/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&sqi=2&ved=0ahUKEwiP7-aX9vbUAhVMCZoKHWQdCUEQFgg4MAM&url=http%3A%2F%2Fhdr.undp.org%2Fen%2Fcontent%2Fwhy-it-important-express-gni-capita-purchasing-power-parity-ppp-international-dollars&usg=AFQjCNHbREhBaUH4QwKaiHrn7Jl2h60UWA
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Fig. S1. Change of forest area during 1990-2015. 

 

Fig. S2 Change of forest growing stock volume during 1990-2015. 
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Table S1. 

 

Countries included and the data used in the analysis: country code, country name, region, 

income category, annual change of growing stock 1990-2015, GDP per capita (ppp) mean 

2010-2015, HDI mean 2010-2015 and the temperature change 1990-2015. 

 

Country 
Income 

group 

Forest 

growing 

stock 

2015 

Annual 

change of 

growing 

stock 

1990-2015 

(%) 

GDP per 

capita 

(PPP) 

2010- 

2015 

HDI 

2010–

2015 

Temp. 

change 

1990–

2015 

Algeria UM 89 0.63 13589 0.74 0.53 

Angola UM 2241 -0.21 6238 0.52 0.20 

Argentina UM 2667 -0.58 19640 0.82 0.28 

Armenia LM 41 -0.13 7724 0.74 0.93 

Austria H 1155 0.88 46356 0.89 1.15 

Bangladesh L 86 0.72 2854 0.57 0.13 

Belarus UM 1669 1.71 17732 0.79 0.98 

Belize UM 222 -0.58 8156 0.70 0.44 

Benin L 152 -1.15 1953 0.47 0.40 

Bolivia 

(Plurinational 

State of) 

LM 4133 -0.48 6119 0.66 0.52 

Botswana UM 725 -0.39 15114 0.69 0.03 

Brazil UM 96745 -0.32 15398 0.74 0.61 

Brunei 

Darussalam 

H 73 -0.44 81045 0.86 0.30 

Bulgaria UM 699 2.21 16525 0.78 0.96 

Burkina Faso L 225 -0.98 1543 0.39 0.40 

Burundi L 33 -0.49 796 0.40 0.40 
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Cameroon LM 5802 -1.02 2873 0.50 0.37 

Central 

African 

Republic 

L 3751 -0.13 777 0.36 0.36 

Chad L 89 -1.29 2032 0.39 0.48 

Chile H 3316 0.57 21609 0.84 0.29 

Congo LM 4523 -0.07 5484 0.58 0.28 

Costa Rica UM 696 3.91 14305 0.77 0.29 

Côte d'Ivoire LM 2626 0.06 2928 0.46 0.29 

Cuba UM 213 2.00 NA 0.78 0.30 

Cyprus H 11 1.64 31833 0.85 0.96 

Democratic 

Republic of 

the Congo 

L 35115 -0.20 694 0.42 0.32 

Denmark H 120 2.36 45967 0.92 0.73 

Dominican 

Republic 

UM 119 2.37 12296 0.71 0.46 

Ecuador UM 3013 -0.63 10603 0.73 0.34 

Estonia H 476 0.77 26186 0.86 1.09 

Finland H 2320 0.85 40866 0.89 1.41 

France H 2935 1.39 38669 0.89 0.67 

Gabon UM 5405 0.18 16662 0.68 0.21 

Gambia L 18 0.39 1626 0.45 0.34 

Georgia LM 455 0.30 8218 0.76 1.01 

Germany H 3663 1.06 44302 0.92 0.85 

Ghana LM 378 -0.55 3717 0.57 0.34 

Greece H 193 0.85 26419 0.86 0.91 

Guatemala LM 461 -2.05 7165 0.62 0.41 

Guinea L 492 -0.53 1243 0.40 0.32 

Guinea-

Bissau 

L 59 -0.51 1454 0.42 0.27 

Guyana LM 2991 -0.03 6676 0.63 0.56 

Honduras LM 556 -2.27 4253 0.62 0.44 
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Hungary UM 377 1.08 23915 0.83 1.20 

India LM 5167 0.68 5154 0.60 0.11 

Indonesia LM 10227 -1.31 9680 0.68 0.23 

Iran (Islamic 

Republic of) 

UM 394 -1.08 17109 0.76 0.80 

Italy H 1385 1.95 36223 0.88 0.87 

Jamaica UM 52 -0.11 8253 0.73 0.19 

Kazakhstan UM 364 -0.02 22837 0.78 0.46 

Kenya L 836 -0.06 2721 0.54 0.52 

Kyrgyzstan LM 48 3.19 3101 0.65 0.61 

Lao People's 

Democratic 

Republic 

LM 920 -0.32 4825 0.57 0.42 

Latvia H 665 1.65 21690 0.82 0.95 

Lithuania H 515 0.89 25246 0.84 0.89 

Madagascar L 2133 -0.38 1407 0.51 0.42 

Malawi L 345 -0.85 1088 0.46 0.30 

Malaysia UM 5034 -0.05 23606 0.78 0.32 

Mali L 93 -1.39 1902 0.42 0.37 

Mexico UM 4727 -0.20 16406 0.75 0.64 

Mongolia LM 1406 -0.62 10267 0.72 0.40 

Morocco LM 154 0.74 7061 0.63 0.51 

Mozambique L 1377 -0.54 1044 0.41 0.25 

Namibia UM 166 -0.95 9404 0.63 0.00 

Nepal L 647 -1.11 2199 0.55 0.12 

Netherlands H 81 1.79 47431 0.92 0.73 

New Zealand H 3975 0.46 34714 0.91 0.04 

Nicaragua LM 482 -1.30 4636 0.63 0.36 

Niger L 11 -2.36 881 0.34 0.65 

Nigeria LM 936 -3.11 5571 0.52 0.50 

Norway H 1157 1.55 63351 0.94 0.88 

Pakistan LM 135 -2.60 4566 0.54 0.24 

Panama UM 751 -0.35 18872 0.77 0.34 
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Papua New 

Guinea 

LM 5195 -0.01 NA 0.51 0.10 

Peru UM 8891 0.22 11312 0.73 0.46 

Philippines LM 1298 0.21 6346 0.67 0.09 

Poland H 2540 2.17 24176 0.84 0.90 

Republic of 

Korea 

H 918 4.31 32395 0.89 0.28 

Republic of 

Moldova 

LM 50 1.28 4502 0.69 1.02 

Romania UM 1930 1.45 19501 0.80 0.95 

Russian 

Federation 

H 81488 0.07 24092 0.80 1.10 

Rwanda L 85 0.78 1567 0.48 0.39 

Senegal LM 308 -0.50 2262 0.48 0.42 

Sierra Leone L 121 -0.14 1461 0.41 0.27 

South Africa UM 670 0.00 12637 0.65 0.19 

Spain H 1212 2.44 32832 0.88 0.43 

Sri Lanka LM 46 -0.69 10227 0.76 0.29 

Suriname UM 3816 -0.03 15341 0.72 0.57 

Swaziland LM 19 -0.14 7901 0.54 0.17 

Sweden H 2989 0.71 45008 0.91 1.05 

Switzerland H 442 0.45 58327 0.94 0.86 

Thailand UM 1506 0.62 14771 0.73 0.40 

Tunisia UM 27 1.87 10777 0.72 0.54 

Turkey UM 1506 1.57 21206 0.76 0.91 

Turkmenistan UM 15 0.17 13029 0.68 0.44 

Uganda L 92 -3.18 1676 0.48 0.46 

Ukraine LM 2196 1.78 8281 0.74 1.24 

United Arab 

Emirates 

H 16 1.11 63041 0.83 1.21 

United 

Kingdom 

H 652 2.34 38528 0.90 0.62 
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United 

Republic of 

Tanzania 

L 3333 -0.77 2347 0.51 0.41 

United States 

of America 

H 40699 0.82 52201 0.92 0.41 

Viet Nam LM 878 1.16 5184 0.67 0.29 

Zimbabwe L 540 -1.78 1828 0.49 0.11 

 

 

 

Movie S1. Temperature anomalies arranged by country 1900 - 2016, © Antti 

Lipponen; see: 

 

https://www.youtube.com/watch?v=jWFxoAhic1oS1 
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