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Biomy
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Feedback loops between land degradation, climate change, and biodiversity loss

Decreased carbon
capture and storage

Loss of flora and
fauna above and
below ground

CLand Degradation
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Source: Millennium Ecosystem Assessment, 2005.
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m Land restoration and the Rio Conventions

UNCCD

United Nations Coavention to Combat
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LDN Targets (SDG 15.3)
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FIGURE 9.3 The earth has a variety of major biomes



Figure 2.1: s
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Figure 2.4: A century
of land use change:
Based on 1900*

and 20004

Zdroj: UNCCD.
Global Land
Outlook. 2017
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Land use definitions for agricultural and non-agricultural land cover

The categories have been defined and grouped within their relevant categories and sub-categories
based on standardised UN Food and Agricultural Organization (FAO) definitions.

~
érearrprl]grll_ear?tdoargds { P?a?;ncgaltlrv]a?e? twit?l&fr%?e?m crops which do not have to be replanted for several years (such as cocoa Ag r|CU Itu ral Area
p and coffee); land under trees and shrubs producing flowers, and nurseries (except those for forest trees). The sum of areas under

; | “Arable land and Permanent
crops” and “Permanent
: meadows and

Land for Grazing
Land covered with grass or herbage and suitable
for grazing by livestock. This includes both per-
manent and temporary meadows and pastures.

ning more than 0.5 hectares

> with trees higher than 5
metres and a canopy cover of

more than 10 percent, or trees

abé?‘tzo reach these thresholds

in situ.

L _
_ 4
_ .

Forest
Forest area is the land span-
»

. . 3
Barren Land
Land in which less than one third of the area has vegetation or other cover. In general, Barren Land has thin
soil, sand, or rocks. Barren lands include deserts, dry salt flats, beaches, sand dunes, exposed rock, strip >

Urban / Built-up Land

Areas characterized by buildings, asphalt, concrete, suburban gardens, and a systematic street pattern.
Urban development includes residential, commercial, industrial, transportation, utilities, and mixed urban. J

The vietialization ie available at OurWorldinData ora There vou find recearch and more vietalizatione on this tonic licenced 1inder CC-RY-SA bv the authore Max Rocer and Hannah Ritchie



How the world’s land is used: Total area sizes by type of use & land cover

Global surface area if land was aggregated by usage or terrain cover. Land categories are not shown by their distribution around
the world but are representative of the total area that they cover.

Land uses as a percentage of global land area area are shown in square brackets.
— Cropland is shown as land area used for crop production minus area used for production of animal feed.

— Livestock area is inclusive of both grazing land and cropland for animal feed. ‘Barren land’ refers to land cover in which less than one-third
of the area has vegetation or other cover.

Glaciers [10%] £§

Permanent snow & ice

Freshwater [1%]

* Lakes, rivers & water bodies

\Crogland [7%]

rops minus land for animal feed

Built-up area [1%)] .
Villages, towns, cities
&infrastructure

Livestock [27%]

Meat and Dairy Production
Grazing & Feed Crops

Shrub [8%]

Small, woody vegetation

Glaciers [10%)]

Permanent snow & ice

Based on data by the UN Food and Agricultural Organization (FAO) and World Bank Statistics. This map is based on the equal-area Eckert IV map projection.
The data visualization is available at OurWorldinData.org. There you find research and more visualizations on this topic. Licensed under CC-BY-SA by the authors Hannah Ritchie and Max Roser.



71% Ocean
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Earth’s surface
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OurWortdinData.org Research and data to make progress against the world's largest problems. Licensed uncer CC-BY by the authors Hannah Ritchie and Max Roser in 2019



Share of land area used for agriculture, 2018

The share of land area used for agriculture, measured as a percentage of total land area. Agricultural land refers to

the share of land area that is arable, under permanent crops, and under permanent pastures.

No data 0% 10% 20% 30% 40% 50% 60%

[ I [ [ [

Source: Food and Agriculture Organization of the United Nations (via World Bank)
OurWorldInData.org/yields-and-land-use-in-agriculture/ « CC BY
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Agricultural land use per person
This dataset is showing estimates of the total agricultural land area — which is the combination of cropland and
grazing land — per person. It is measured in hectares per person.
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Source: History Database of the Global Environment (HYDE) OurWorldIinData.org/land-use » CC BY



The world has passed peak agricultural land Our World

While sources disagree on how much land we use for agriculture, many suggest that the world has passed the peak.
This is due to a reduction in global land used for pasture*. Global cropland use continues to increase.

Global agricultural land use (croplands plus pasture for livestock)
5 billion hectares Peaksin 20

*Measured from national census data, combined with
gridded data of population density and land modelling
eEstimates global agricultural land use peaked around 2000

' UN Food and Agriculture Organization (FAO)
Peaksin 1990 4 Measured from national census data; country reports;
- and expert estimates

*Global agricultural land use peaked around 2000

J HYDE 3.2 - Goldewijk et al. (2017)
00

4 billion hectares

Taylor and Rising (2021)
eMeasured from national census data, combined with
gridded data of population density and land modelling

3 billion hectares *Global agricultural land use peaked in the 1990s

Agricultural land use increased
rapidly from the year 1700.
By 1960, it had more than quadrupled.

2 billion hectares

1 billion hectares

—

0 hectares
1000 1200 1400 1600 1800 1900 2000

*A peak in global pasture land does not mean that it has peaked everywhere. In tropical regions, it continues to increase, often at the expense of carbon-rich habitats.

Sources: Goldewijk et al. (2017). Anthropogenic land use estimates for the Holocene - HYDE 3.2; Taylor and Rising (2021). Tipping point dynamics in global land use.

Food and Agriculture Organization of the United Nations.

OurWorldinData.org - Research and data to make progress against the world’s largest problems. Licensed under CC-BY by the author Hannah Ritchie.



Zlomek potencialné pretvoreného tzemi
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Globalni ekologicka katastrofa? Krize biodiverzity?

45.8

41

48.5

46.6

4

Habitat converted

322

23.6

i ok
A
~

N
)

i
@

g

60

20
Biome area (%)

Temperate Grasslands,
Savannas & Shrublands

Mediterranean Forests,
Woodlands & Scrub

Tropical/Subtropical
Dry Broadleaf Forests

Temperate Broadleaf &
Mixed Forests

Tropical/Subtropical
Coniferous Forests

Tropical/Subtropical
Moist Broadleaf Forests

Tropical/Subtropical
Grasslands, Savannas &
Shrublands

Flooded Grasslands &
Savannas

Deserts & Xeric
Shrublands

Montane Grasslands &
Shrublands

Temperate Conifer
Forests

Boreal Forests/Taiga

Tundra

Habitat protected

[Toe
[eo

7.6
9.8
DGJ
16.0
11.9
18.1
9.9
247
26.3
8.9
1T 17 17T 17T 171
0 10 20 30

Biome area (%)







Mineral fragments
and organic matter

A horizon A horizon

Bedrock begins organic materials : Developed soil sup-
to disintegrate facilitate disintegration ports thick vegetation
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Degradace pud

e Pudni eroze e Kontaminace pudy

e Desertifikace (tézkymi kovy a pesticidy,
e Piepasani dusi¢nany...)

e Zasolovani pud e Ubytek organické hmoty
e Podmaceni (Zamokrovani) (Ubytek ptidniho

e Deforestace organického uhliku a

e Zhutnéni pudy biologické rozmanitosti

®

Okyselovani pudy)
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Zdroj: IPBES.
The
assessment
report on
Land
Degradation
and
Restoration.
2018.

Table 3 @) Anthropogenic direct drivers of land degradation and restoration.

Anthropogenic

direct driver

Grazing Change in extent of grazing lands, livastock
land management type, stocking rates, rotation regimes,
supplementary feeding, irrigation and water
managament, pasturs improvement
Croplands Change in extent of croplands and
and agroforestry agroforestry systems including drainage of
management wetlands, crop type, crop rotation and/or
sequence, soil management, harvasting and
fallow cycles, agricultural inputs, irrigation
Forests and Change in extent of managed and planted
tree plantation forasts, harvesting intensity, rotation regimes,
management silvicultural techniques

Non-timber natural
resource extraction

Fuelwood harvesting, hunting, harvesting
of wild foods, fodder, medicinal and
other products

Fire regime changes Changes in frequency, intensity, season and
timing of fire, including fire supprassion

Example subcategories of direct Examples of linked degradation processes
driver

Fragmentation of native vegetation, loss of biotic diversity, soil
erosion, soil compaction, change in soil and nutrient content,
salinization, change in runoff and infiltration regimas of water,
nutrients and agrochemicals, invasive species, change in fira
regimes, woody encroachment

Fragmentation of native vegetation, soil erosion, soil compaction,
change in soil nutrient content, change in runoff and infiltration
regimes of water, nutrients and agrochemicals, soil and water
salinization, sedimentation, water contamination, species invasions,
change in fire regime, atmospheric poliution and deposition

Fragmentation of native vegetation, soil erosion, soil compaction,
change in soil nutrient content, change in runoff and infiltration
regimes of water, nutrients and agrochemicals, sedimentation,
water contamination, change in species composition and invasions,
changes in above-ground and below-ground biomass, changes in
carbon stocks, fire regime change

Change in species abundance and composition, vegetation structure
and above-ground biomass

Change in species composition and above-ground biomass, soil
erosion, species invasions, change in soil nutrient content, change in
runoff and infiliration regimes of water, nutrients and agrochemicals



Zdroj: IPBES.

The
assessment
report on
Land
Degradation
and
Restoration.
2018.

Introduction of
invasive species

Extractive
industry
development

Infrastructure
and industrial
development and
urbanization

Indirect drivers Subcategories of indirect driver

Demographic

Economic

Science, knowledge and technology

Institutions and governance

Cultural

Not applicable

Mine type, extraction and refining techniques,

pollutant discharge and spoil disposal,
reclamation, spatial planning

Land clearance, dams and hydroelectric
power plants, roads and railways, other
infrastructura development, irrigation

Change in species composition, vegetation structurs and above-
ground biomass, change in fire regime, spread of disease and pests

Soil pollution and compaction, water contamination, alterad runoff
regimes, change in groundwater reservas, atmospheric pollution
and deposition

Soil pollution and compaction, water contamination, alterad runoff
regimes, change in groundwater reservas, atmospheric pollution
and deposition

Population growth rate; migration and population mobility (including to urban centers);

density; age structure

Demand and consumption; poverty; commercialization and trade; urbanization;
industrialization; labour markets; prices; finance

Education; indigenous and local knowladge; taboos; research and development invastments;

access to technology; innovation; communication and outreach

Public policy {regulatory and incentive based); property rights; customary law; certification;

international agreements and conventions (trade, environment and so on); competancies of
formal institutions; informal institutions (social capital)

Worldviews; values; religion; consumer behaviour; diet






Pudni eroze

Detach ment

S =

= '.;"

Transport
—
— . ‘\p ——
RS Deposition

™ \
. — l

e /trata pudy - pohyb pudnich ¢astic, hlavné povrchové vrstvy a orinice
e Erozi mizi primérné 2,5 cm pudy za 25 let (Pimentel 2010)
e Obnova 2,5 cm pudy trva prumérné 500 let (Pimentel 2010)

e Rocné se ztrati 30-40 mid. t. ornice (Moldan 2015) - ztrata pudy z hektaru
10-35 t rocné (Pimentel 2010)

e Z 14,7 miliont km? zemédélskych pud ohrozeno 9 mil. (1,7 mil. vazné
ohrozenych pud)






Skody zptisobené erozi

- Es -~

Skody pusobené na misté vodni | Skody pusobené mimo

eroze misto vodni eroze

= Ztrata organické hmoty </2;)géténi vody
» Degradace pudni struktury \%ﬁzace vody
» Zhutnéni padniho povrchu = Povodné
= SniZena infiltrace vody = Zaneseni infrastruktury
= SniZeny pritok do zasoby = Ucpani odvodnovacich

padzermnt vouy it Vyskyt usazenin v Stredozemnim mori
= Ztrata pudy na povrchu - Zm{any tvaru vodnich zpusobeny prenosem pudnich éastic
s OB traRoRni Shn toku z erodovanych poli ve vnifrozemi

(Itdlie)) (Zdroj: Agenzia per i Servizi
nel Settore Agroalimentare delle
Marche, Italic)

= Zaneseni vodnich cest

* Zvyseni podilu hrube pudni frakce 8 prstavi

= Tvorba ryh a strzi

* Vykorenéni rostlin

* SniZeni arodnosti pady




- Serious concern
L__| Some concern

|:| Stable or

nonvegetative

aarning
© 2014 Cengage L@



Desertifikace

e ohrozeno 70% suchych oblasti = 74 pud (Moldan 2015)
e Ekosystémy aridnich a semiaridnich oblasti — 73 zemského povrchu

e 90 % postizenych oblasti lezi v rozvojovych zemich

e socialné—ekonomické dopady — chudoba, hladomor (UNCCD udava 250
mil. ohrozenych obyvatel)

e nejvice ohrozena Afrika (pas Sahelu), problémy na vsech kontinentech



Moderate

- Severe
- Very severe

ing
© 2014 Cengage 12"






Prepasani
e Prima priCina desertifikace
e Pastvina = obnovitelny zdroj X prekroCeni kapacity pastviny
e Poskozeni pastviny
o vodni a vetrna eroze
o zhutnéni pudy
o invaze urcitych druhu

e Puvodné divoka zvirata; dnes dobytek na 42 % pastvin



MIGRUJICI STADA NEJSOU PROBLEMEM
Degradace pldy v suchych oblastech a pastevecky zpdsob chovu zvifat
podie hlavnich druh, vbér

ATLASPUDY 20V FAQ, LNEP




Zhutnéni pudy (Kompakce)

e \/ystaveni povrchu pudy tlaku
o vyuzivani tezke techniky pfri hospodareni + orba za mokra
e SniZeni porovitosti, propusnosti a zvySeni objemové hmotnosti.
o NizSi dostupnost vody a kysliku — omezeni kofenového ristu
e Zhutnéna puda pojme méné vody — zrychluje se povrchovy odtok
o vetsi riziko povodni a zaplav + zvysSeni eroze.
e Snizena samodistici schopnost pudy a jeji okyselovani

e V/ takovych pudach je potlaen zivot zhorSenim vzdusného, vodniho
a teplotniho rezimu pudy.






Chemicka degradace

e /trata zivin a organického uhliku, zasolovani a znecisténi pudy
cizorodymi Skodlivymi latkami (doprava, té€zba)

e Zejména zpusobena nadmérnym hnojenim, postriky, péstovanim
stale stejnych plodin, atmosféricka depozice

e Okyselovani pud (kyselé desté)
e Hromadéni fosforu
e Pestovani baviny
o 10 % pesticidd + 25 % insekticidu

e Ohrozena pfevazna cCast pud svéta - 3 mil. km? silné poSkozeny






Zasolovani a podmaceni pu
pod pud
e pfi zavlazovani zemédélsky vyuzivanych ploch
o 20% zem. pud je zavlazovano = 45 % svétové produkce
o po odpafeni vody soli a jiné latky zUstavaji v pudé

e zpomaleni rastu rostlin, nizsi vynosy, poSkozeni pudy

e UN: do 2020 7z obdélavané pudy degradovana zasolenim

e Cina, Indie, Egypt, Pakistan, Mexiko, Australie, Irak

e Snahy sul vyplachnout - problém podmaceni
o slana voda se akumuluje v podzemi + uhyn rostlin

e Snizeni urody - 10 % zasolovani + 10 % podmaceni

e Salinita pudy kazdy rok vyfadi z produkce az 1,5 milionu ha orné pudy






Zdroj: FAO. 2021




T

ezba a degradace pudy

Povrchova tézba X Podzemni (hlubinna) tézba

Zamoreni okolni pudy tézkymi kovy a chemikaliemi skrze
kontaminovanou vodu (napr. Ajka)

Tézebni procesy — nesmirné mnozstvi vody k oddeleni hodnotnych
kovu Ci nerostu od pisku €i kamene za vzniku hlusiny

Uniky jedovatych latek a likvidace biotop(i

o vliv na kvalitu zivota obyvatel, krajiny i na druhovou rozmanitost.
(napf. téZba tantalové rudy vedla k obrovskym propadum v
populacich goril).

Pri tézbé muze dochazet k vystaveni nezdravym davkam radioaktivity
(napf. kontaminace pitné vody a pudy v Nigeru)



Figure 7 @ Global assessment of the four main threats to soil by FAO regions.

The first main threat is the most severe threat in a region, the second main threat is the second-most severe and so forth.
Source: Montanarella et al. (2016).

15T MAIN THREAT 2"2 MAIN THREAT

379 MAIN THREAT

Zdroj: IPBES.
The
assessment
report on
Land
Degradation

and

Restoration. S Ouceok ot e B Loss of soi biodversiy
Acidification I soil sealing and land take

2018. — I




LAND-DEGRADATION CLASSES BASED ON SEVERITY OF HUMAN-INDUCED

PRESSURES AND DETERIORATING TRENDS, 2015

[l Strong human-induced land degradation Light deterioration under low pressure Bare
[l Light human-induced land degradation || stable or improvement under high pressure
[l Strong deterioration under low pressure [l stable or improvement under low pressure

Zdroj: FAO. 2021

Note: Global distribution of land degradation. Overall trend combined with cumulative pressure by direct human drivers. Human-
induced land degradation refers to a negative trend, which Is caused by human activity. Deterioration refers to a negative trend caused
by natural phenomena, or by human action where status is low:

Source: Coppus, forthcoming. modified to comply with UN, 2021



Zdroj: FAO. 2021

Zdroj:
UNCCD.
Global Land
Outlook.
2017

TABLE S.2

DEGRADATION
Total

Strong
Light

GLOBAL
1660
850

810

EXTENT OF HUMAN-INDUCED LAND DEGRADATION, 2015 (MILLION ha)

DRYLANDS HUMID AREAS
733 927
418 432
315 495

Note: Antarctica, Greenland and land with more than go percent bare cover (the great deserts) are excluded. For humid areas, the
cold zone where potential evapotranspiration is greater than 400 s also excluded.

Source: Coppus, forthcoming.

Table 7.1: People living

on degraded agricultural

land (DAL): Adapted

from*"’
Developed Countries
Developing Countries
East Asia & Pacific
Europe & Central Asia
Latin America & Canbbean

—— Co— S— S— ——— S——— S—— —
— — —— — ———— — — ——

————— e e e e

Sub-Saharan Africa

World

S U S —

share of rural
population on
remote DAL

change from 2000
to 2010 of rural

population on
remote DAL




LAND-DEGRADATION CLASSES FOR GLOBAL LAND COVER, 2015

LAND COVER TOTAL AREA DEGRADATION DETERIORATION
(MILLION (MILLION ha) (MILLION ha)
ha)

Cropland 1527 479 268
Rainfed 1212 340 212
Irrigated 315 139 57

Grassland 1910 246 642

Trees 4335 485 1462

Shrubs 1438 218 584

Herbs 203 16 51

Sparse : 1034 85 499

vegetation

Protected area 880 76 361

Note: The term degrad refers to high p from

defined as deterioration.

Source: Coppus, forthcoming.

Zdroj: FAO. 2021

STABLE
(MILLION
ha)

780

660

120

1022
2388
636

136

450

443

DEGRADED
(%)

3

28

44

13

9

DETERIORATED
(%)

17

18

34

41

25

a1

drivers. All other declines in biophysical status are

STABLE
)

67

50

CONTINENT/ AREA
REGION AFFECTED
BY HUMAN-
INDUCED
DEGRADATION
(MILLION ha)
Sub-Saharan Africa 330
Southern America 281
South Asia 180
Northern America 177
East Asia 156
Western Asia 123
Southeast Asia 122
Australia and New 94
Zealand
Eastern Europe and 83
Russian Federation
Western and 56
Central Europe
Central Asia 31
Northern Africa 22
Central America 11
and Caribbean
Pacific Islands 014
World 1660
High income 393
Upper middle 621
income
Lower middle 428
income
Low income 220
Low income and 283
food deficit
Least developed 288

TOTAL LAND
AREA OF
REGION
(MILLION ha)

2413
1778

439
2083
1185

615

796

1763

489

456
579
76

7
13178
3817

5604

2207

1520

2062

2097

PERCENTAGE
OF REGION
AFFECTED (%)

16

41

13

20

12

1

10

1

19

14

14

14

STRONGLY
DEGRADED
(MILLION
ha)

149
153
126
82
84
92
74

34

21

011

850
175

326

241

107

133

134

Note: Percentage of region affected refers to the portion of the total regional extent that is degraded. Antarctica,
Greenland and land with more than 9o percent bare cover (the great deserts) are excluded.

Source: Coppus, forthcoming.

m EXTENT OF HUMAN-INDUCED LAND DEGRADATION BY REGION, 2015

SLIGHTLY
DEGRADED
(MILLION ha)

181

128

95
72
31
48

59

62

44

19

13

0.03
810

218

187

112

149



Aktivita

Reseni problému s degradaci plidy

Eroze

Desertifikace a prepasani
Zhutnéni pud (Kompakce)
Zasolovani a podmaceni pud

Chemicka degradace
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Zdroj: FAO. 2021.



Humanity destroyed one third of the world’s forests by expanding agricultural land

Agriculture is by far the largest driver of deforestation. To bring deforestation to an end humanity has to find ways to produce more food on less land.

10,000 years ago, 10.6 billion hectares — 71% of the earth’s land surface — were covered by forests, shrubs, and grasslands.
The remaining 29% are covered by deserts, glaciers, rocky terrain and other barren land.
N

42% Wild grassland and shrubs

4.6 billion hectares

10,000 years ago

5,000 years ago 44% Wild grassland and shrubs

1700 3%‘ 6% ‘ 38% Wild grassland and shrubs
. I e e 27% Wild grassland
1900 8% Crops  16% Grazing and shrubs

15% Crops 14%
2018 1.6 billion ha _ , 1.74bnha
y /4 w S— J
éﬁ#_%ﬂgﬁgd Agricultural land: 46% of the land that was once covered by forests,

wild grasslands and shrubs is today used for agriculture.

Data: Historical data on forests from Williams (2003) - Deforesting the Earth. Historical data on agriculture from The History Database of Global Environment (HYDE). Modern data from the FAO.
OurWorldinData.org - Research and data to make progress against the world’s largest problems. Licensed under CC-BY by the authors Hannah Ritchie and Max Roser.



LAND AREA BY MAJOR LAND-USE CLASS, 2010

100%
80%
60%
40%
20%

0% , l

PERCENT

Africa Europe North Oceania South World
and Ceniral MRS
B Agriculture [ Forest [l Other America

Note: “Other land” is all land not categorized as agricultural or forest land.
SOURCE: FAO, 2015a, 2016a.
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DefO I'eStace (Spoolman, Myers)

Extenzivni kadceni a vypalovani lest za ucelem vytvoreni ploch pro
pestovani plodin, chov dobytka, pro dopravu a rozsirovani sidel a pro
tézbu surovin

Dusledky:

O

O

Eroze svrchni lesni pudy - zamezuje obnoveni lesl
Znecisténi ovzdusi a vod
Rust rizika povodni, pozaru

v v

Fragmentace habitatl - sniZuje moznosti migrace, obzivy ¢i péCe o mladata
pro mnohé druhy, “rozpléta” propojené ekosystémove sluzby.



Identifying the drivers of forest loss

Deforestation

Complete removal of trees for the conversion of forest to another land use such as agriculture, mining,
or towns and cities. It results in a permanent conversion of forest into an alternative land use.

The trees are not expected to regrow.

2V ‘
Urbanization
Conversion of forests to towns, cities and
urban infrastructure such as roads.

Commodity-driven deforestation
Conversion of forests to other land uses such as
agriculture (including oil palm and cattle ranching),
mining, or energy infrastructure.

Forest Degradation

Thinning of the canopy - a reduction in the density of trees in the area - but without a change in land use.
The changes to the forest are often temporary and it’s expected that they will regrow.

‘Wildfires

Shiftinq agriculture _ Forestry products
Small-scale clearance of forest for Logging and management of forests for  Natural fires, or management
products such as timber, paper and pulp.  through deliberate burning.

subsistence, slash-and-burn farming.

Adapted based on satellite images from Philip Curtis et al. (2018). Classifying drivers of global forest loss. Science.
OurWorldinData.org - Research and data to make progress against the world’s largest problems. Licensed under CC-BY by th




Deforestace

e Historie lidstva - zmensSeni rozlohy 0 40 % (antropocén = %)

e Dlouhodoby vliv lidi
o za 8000 let clovékem odstranéna V2 puvodnich lesu

e 70 % lesu - ohroZeno degradaci

e Zmeéna tempa a lokality deforestace
o pred 20. stol. lesy mirného pasma (Asie, Sev. Ame., Evropa)
o od pol. 20. stol. tropické zeme (Brazilie, Indonesie)

o Problém biodiverzity



Decadal losses in global forest over the last three centuries

Decadal forest loss is measured as the average net loss of forest area every ten years, in hectares.
This equals deforestation minus any increases in forest area through afforestation.
1.5 billion hectares of global forest was lost between 1700 and 2020 - this is equal to an area 1.5-times the size of the USA.

1700 20 ‘40 ‘60 ‘80 1800 ‘20 ‘40 ‘60 ‘80 1900 ‘20 ‘40 ‘60 ‘80 2000 20

Forest gain

T

0]

Temperate regions
have had a net gainin
forest since 1990 -
passing the forest

Forest loss transition point

| I—
19 million ha net

loss per decade 47 million ha net loss
|

in the last decade

We lost 53M hectares in the tropics.
An area twice the size of New Zealand.

|

|

i R B

J 30 millionhanet !
J loss per decade |
| This is equivalent to an |
| |
| |
|

|

|

area the size of Italy We gained 6M ha in temperate regions.

An area twice the size of Belgium.

| Global loss = 53M - 6M = 47M ha.
An area the size of Sweden.

|
|
|
| | | | |
[ Temperate deforestation
[ peaked in the first half
[ of the 20th century
| | | | | |
51 million ha net loss
from 2000-2009
| |
i b

78 million ha net loss
in the 1?905

115 million ha net : 116 milmha mel
loss per decade “joss per decade

| | |
Global and tropical forest loss
peaked in the 1980s
151 million ha net loss

L Thisisequivalent to area
half the size of India

Tropical forests

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

For the purposes of this chart, temperate and tropical forests have been
aggregated based on their classification at the national level.

OurWorldinData.org - Research and data to make progress against the world's largest problems. ) o
Data sources: Based on pre-1990 data from Williams (2006). Deforesting the Earth. Post-1990 data from UN FAO Global Forest Resources Assessment (2020). Licensed under CC-BY by the author Hannah Ritchie.



Global forest loss: deforestation vs. forest degradation

Forest loss is defined as the combination of deforestation and forest degradation.
Deforestation involves the abrupt transition from land with trees to land without trees with no subsequent regrowth.
Forest degradation refers to thinning of the canopy and loss of carbon without a change in land use. Forest is expected to regrow.

20.93 Mha annual tree loss
One-quarter (27%) is

O @l l—Troplcal regions o p— Temperate reglonso—lminates

Deforestation for agriculture domina Degradation from wildfire & planation logging d

95% of global deforestation 5% of global deforestation
34% of forest degradation 66% of forest degradation
5.2 Mha

Wildfires i\ e

i 0 U

5Mha

from agriculture. BRSANIE)
Includes mining
& urbanization.

i 5

0.5Mha

- 4.7 Mha
4.5Mha
Forestry l 73 e
products Ak
(logging for IR \IsFS
paper, pulp gtc.) 26% 25 Mha
N )
I 3Mha
Shifting 5 Bl 26Mha  2.6Mha
agriculture |~ Mg\a - —
& 24A 2Mha .
ans
1.5Mha
Deforestation .
Mostly (>70%) 1 iifia
0.7Mha
o . |

I
Global Latin  Southeast  Africa North Russia, China, Europe  Oceania
America Asia America  South Asia

Data source: Philip Curtis et al. (2018). Classifying drivers of global forest loss. Science.
OurWorldinData.org - Research and data to make progress against the world’s largest problems. Licensed under CC-BY by the author Hannah Ritchie.



FIGURE 4
GLOBAL FOREST EXPANSION AND DEFORESTATION, 19902020 (MILLION HECTARES PER YEAR)

15

0
1950-2008 HO-N10 01115 NS-10N
TABLE 1
SR ANNUAL RATE OF FOREST AREA CHANGE
Pesiod Net change Net change rafe
{miillion ha/year) {%/year)
1990-2000 -7.84 -0.19
2000-2010 -5.17 -0.13
2010-2020 -4.74 -0.12

SOURCE: FAD, 2020



FIGURE 2

NET FOREST AREA CHANGE BY REGION, 19902020 (MILLION HECTARES PER YEAR)

WM mDI-NI0 mNE-NE

MILLION HA /YEAR

S n e e e e e e e oW

SOURCE: FAD, 2020.



Annual deforestation by region
in Data

Annual deforestation is measured as the average between 2010 and 2014, and is measured in hectares.

Brazil 1.71 million ha

Americas (excl. Brazil and Mexico) 1.08 million ha

Africa 902,219 ha
Indonesia 720,694 ha
Asia and Pacific (excl. Indonesia and India) 579,360 ha
Mexico 103,957 ha
India I 73,018 ha
0 ha 200,000 ha 600,000 ha 1 million ha 1.4 million ha

Source: Pendrill et al. (2019). Agricultural and forestry trade drives large share of tropical deforestation emissions. OurWorldInData.org/forests « CC BY



Annual change in forest area, 2015

Forest area net change rate measures the annual net change in forested area, as a percentage of total forest area. Negative
values indicate a net loss of forest, and positive values a net gain.

-20% -5% -1% 1% 5% 20%

No data -10% -2.5% | 0% 2.5% 10%
— & | |

Source: UN Food and Agriculture Organization (FAO) OurWorldInData.org/forests « CC BY




Forest Transition Phase, 2013
Countries are grouped into four forest transition phases which tend to represent a sequence of development. e
(1) Pre-transition: high forest cover and low deforestation rates;

(2) Early-transition: forests lost at an increasingly rapid rate;

(3) Late-transition: small fraction of remaining forest but slowing of deforestation;

(4) Post-transition: forest cover increases through reforestation.

o -:.i—s == <
= 3 4

[l Early Transition [] Late Transition [Jl] Post-Transition [Jl] Pre-transition [ | No data

Source: Pendrill, F., Persson, U. M., Godar, J., & Kastner, T. (2019). Deforestation displaced: trade in forest-risk commodities and the prospects for a global forest
transition. Environmental Research Letters, 14(5), 055003.
OurWorldInData.org/forests « CC BY



Dusledky lidské ¢innosti

Pfi souCasném tempu deforestace bude do roku 2030 odlesnéno
dalSich 40 % zustavajicich nedotknutych lesu !

Plavodni tropické lesy mizi nejrychleji, roéné ubyva 10-15 mil. ha.

o VétSina tropickych destnych pralest zmizne nebo bude zasadné
posSkozena v prubéhu 20 - 40 let

25 zemi - lesy uplné zmizely, v 29 dalSich az 90 %

SAm a Evropa — zvétsSuji se lesni plochy, ale v minulosti byl velky
ubytek. Nové lesy ¢asto jen malo pfipominaji puvodni lesy.

ZhorSeni kvality lesnich ekosystému

o fragmentace, imise, eutrofizace, zména klimatu



Nearly all of global deforestation occurs in the tropics

Deforestation is the permanent conversion of forest to another land use (such as agriculture or urban land).
This is distinct from forest degradation - the logging of managed tree plantations, or wildfires - which is a temporary thinning
of the canopy, and forests are expected to regrow.

Global
5.78 Mha

—
Urbanization
Eﬁﬁ 0.13 Mha

Commodity-driven
deforestation
5.65 Mha

Clearance to grow crops,
produce meat and mining.

Three-quarters driven
by agriculture

o e

Tropical regions T

95% of global deforestation 5% of global deforestation

Most deforestation in Latin America
isdriven by pasture expansion for beef
3.4 Mha

59%

Most deforestation in Southeast Asia
is driven by palm oil, paper and pulp
1.6 Mha

28%

0.14 Mha

0.0184I‘2;ha 5 4% 0.09 Mha 0.06 Mha

. 720 1.5% 9

o —_— () 1%
Latin Southeast Africa North Russia, China, Qceania

America Asia America South Asia

Data source: Philip Curtis et al. (2018). Classifying drivers of global forest loss. Science.

OurWorldinData.org - Research and data to make progress against the world’s largest problems.

Our World
in Data

Temperate regionsﬁ

0
Europe

5.5Mha

5 Mha

4.5Mha

4 Mha

3.5Mha

3 Mha

2.5Mha

2 Mha

1.5Mha

1 Mha

0.5Mha

OMha

Licensed under CC-BY by the author Hannah Ritchie.



Tropické destné lesy

2 % plochy Zemé, 50 % ze vSech druhu rostlin a zvifat pevniny
Polovina je jiz odlesnena Ci zniCena (vétSina po 1950)
Az Va druht zde muze vyhynout do konce 21. stol.

Krome primeho odlesnovani jsou ovlivneny i klimatickymi procesy.
Napr. Amazonsky prales se diky postupnému vysychani (méneé lesa =
méné srazek) a oteplovani pudy postupné méni na savanu — tou se
vétSinové muze stat jiz v roce 2080.

Odlesnovani vysusuje pudu a vrchni vrstva tak muze byt odplavena,
nebo — odfouknuta stava se tropickou savanou, nebo pousti

Ztrata ekosystemovych sluzeb


https://www.youtube.com/watch?v=hllU9NEcJyg

80% of deforestation between 2010 and 2030 is likely to happen in just 11

places. These are the "deforestation fronts." (W\WF)

Figure 4 € Areas where the bulk of global deforestation is expected to take place from
2010 to 2030, under business-as-usual scenarios (see Section 4.1.3) and without
interventions to prevent losses.

The 11 regions where the losses are expected to be greatest are circled. Source: WWF (2015).

Deforestation Front

Amazon

Projected loss in millions
of hectares by 2030
23-48

Chocd-Darién

3

Cerrado

11

Atlantic Forest/Gran
Chaco

-10

Congo Basin

12

Coastal forest of East
Africa

12

Bomneo

215

Sumatra

S

New Guinea

7

' Greater Mekong

I FoREST I  DEFORESTATION FRONTS + PROJECTED DEFORESTATION, 2010-2030

15-30

Australia

(3

Total from 11
deforestation fronts

136.5-176.5




Share of tropical deforestation

Our World
in Data
Share of tropical deforestation from commaodity production — this includes forest clearance for croplands, pasture and tree
plantations for logging. It's measured as the annual average between 2010 and 2014.

Brazil 33.12%

Americas (excl. Brazil and Mexico) 20.85%

Africa 17.46%

Indonesia 13.94%

Asia and Pacific (excl. Indonesia and India) 11.21%

Mexico 2.01%

India 1.41%

0% 5% 10% 15% 20% 25% 30%

Source: Pendrill et al. (2019). Agricultural and forestry trade drives large share of tropical deforestation emissions. OurWorldInData.org/forests « CC BY



V/Ve d f
Priciny detorestace
e 5F Food, Feed, Fibre, Fuel, Forest Products
e Do 2050 - potfeba o 70 % vice jidla (zivoCisné produkty)
e Primé pricCiny
o Rozvoj infrastruktury; Expanze zemédélstvi; Tézba dreva
e Zakladni pricCiny
o Demograficka zména; Ekonomicky rozvoj; Technologické zmény;
Politiky a instituce; Kulturni zmeny

e Pred 1990 - statem fizena deforestace (vnitfni kolonizaCni programy)

e Po 1990 - podnikove fizena deforestace (dopyt po komoditach)



Priciny deforestace

Typicky prubéh odlesnéni:
o Tézba dreva — Pastevectvi —» Zemedelstvi a produkce biopaliv
— presun dal
o Tézba dreva - zahraniCni spole€nosti + dotace
o Pastevectvi - odstranéni vegetace + spaseni
o Zemédélstvi - par let - malo zivin
e Latinska Amerika (Amazonie) - dobytek, péstovani soje

e Juhovychodni Asie (Indonésie, Malajsie) - palma olejna, kaucuk,
kokos

e Afrika- ilegalni tézba, zemedelstvi, dfevené uhli



DRIVERS OF DEFORESTATION AND FOREST DEGRADATION BY REGION, 20002010

A) Proportion of deforestation drivers B) Area proportion of deforestation drivers () Proportion of forest degradation drivers
100% 50000 100%
90% o 45000 90%
80% i 40000 80%
70% & 35000 70%
80% T jm 60%
50% ‘§ 25000 50%
40% 20000 40%
0% g 15000 30%
0% = 10000 0%
10% 5000 10%
ox o ox
um tsumonm um (smmnm um csummm
Urban expansion Infrastrocturs [ Mining I Livestock grozingin forest 11 Uncontrolled fires
I Agricolture (locol/subsistence) I Agricuture (commercial) W Fuelwood charcol I Timber logging

NOTE: Continental-level estimations of the relative area proporfion (A) and absolute net forest area change (km?/year; FAQ, 2010b) for the period 2000~2010 (B) of deforestation
drivers; and of the relative disturbed forest area fraction of degradation drivers (C), based on data from 46 tropical and subtropical countries.
SOURCE: Hosonuma ef o, 2012.



What are the drivers of tropical deforestation?

Nearly all of global deforestation occurs in tropical and subtropical countries. 70% to 80% is driven by conversion of primary forest

to agriculture or tree plantations. Shown is the breakdown of these drivers averaged over the years 2005 to 2013.

Further observations since 2013 suggest that drivers have not changed substantially over this period.

African beef
215,000 ha per year
4% of deforestation

Asian beef
(excl. Indonesia)
70,000 ha

1.4%

Latin American
beef (excl. Brazil)
582,000 ha

11%

Brazilian beef
1.2 million ha
24%

Beef Oilseeds

41% of deforestation
2.1 million hectares per year
is driven by pasture expansion for beef

Nearly one-fifth (18.4%) of deforestation
950,000 hectares per year

is driven by cropland expansion for oilseeds.

This is dominated by soybean and palm oil.

13% of deforestation

680,000 hectares per year

is driven by expansion of tree plantations
into native forest for paper and wood.

9.6%
499kha
7.3%
l 379kha
Forestry Cereals Vegetables,
(paper, wood) (excl. rice) fruit, nuts

Indonesian oilseeds (mainly palm oil)
account for 6.4% of deforestation

288kha 3.6%
184kha

I Africa
M Asia
[ Latin America

B Brazil
- Indonesia

Indonesian tree plantations account for 4% of deforestation

1.1%
58kha

Sugar

Data source: Florence Pendrill et al. (2019). Deforestation displaced: trade in forest-risk commodities and the prospects for a global forest transition.
Licensed under CC-BY by the author Hannah Ritchie.

OurWorldinData.org - Research and data to make progress against the world’s largest problems.

Our World
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Who is contributing to deforestation abroad?, 2013
Net deforestation embedded in trade is deforestation driven by imported goods minus exported goods.

Net importers of deforestation are countries who contribute to net deforestation in other countries — the deforestation that they
cause in other countries is given as a positive value.

No data -50,000 ha -10,000 ha -1,000 ha 0 ha 1,000 ha
[ N | |

10,000 ha 50,000 ha >100,000 ha
I

Source: Pendrill, F., Persson, U. M., Godar, J., & Kastner, T. (2019). Deforestation displaced: trade in forest-risk commodities and the prospects for a global forest
transition.

OurWorldInData.org/forests « CC BY



Lesy a zména klimatu

Sekvestrace (vazani) sklenikovych plynti

e Vv klimaxovém stadiu ekosystému (lesy nerostou ani se nijak
vyznamné nemeéni) jsou emisné neutralni

e Pri odlesnovani nastavaji emise a po zalesnéni rostouci lesy vazou
CO, - tzv. propad CO,,

e Probléem - odlesnovani je rychlejSi nez zalesnovani !!! - akcelerace
Klimatickych zmén

e Principy omezovani emisi REDD+ (Reduction of emissions from
deforestation and forest degradation).

Poskozeni lesti zménou klimatu - napf. jehlicnaté severské lesy



Deforestation carbon emissions in international trade: — SESTEE
who are the producers and who are the consumers? in Data

Shown are CO, emissions produced from tropical deforestation for agricultural products, and where the
products driving this deforestation are finally consumed. This is measured as the annual average from 2011 to 2014.

Producer Consumer
(where deforestation occurs ) (where these products
to produce food and timber) are consumed)

Consumed in Lat American
country is was produced

Latin America 0.9 billiont CO,

1.2 billiont CO,

Traded within Latin
American, or imported
<0.1billiont CO,

Europe
0.2 billiont CO,

China

0.12 billion tCO,
Middle East
<0.1billion tCO,

North America
<0.1 billiont CO,

: s Traded within Asia-
Asia-Pacific - Pacific, or imported

1 billiont CO, ' 0.2 billion t CO,

Consumed in Asian
country is was produced
0.6 billiont CO,

Traded between African
countries, or imported
<0.1 billiont CO,

Africa Consumed in African
0.4 billiont CO, country is was produced
0.4 billiont CO,

Data source: Florence Pendrill et al. (2019). Agricultural and forestry trade drives large share of tropical deforestation emissions.
OurWorldinData.org - Research and data to make progress against the world’s largest problems. Licensed under CC-BY by the author Hannah Ritchie.



Reseni problému

Ochrana uzemi — naraznikové zoény

Selektivni tezba, Zakaz holosecCi ve svazich

Plantaze na odlesnenych nebo degradovanych plochach
Certifikace produktu

Rizené poZary

Kostarika - od 80. let - zdvojnasobeni plochy lesu

o ochrana s naraznikovymi zonami + dotace

Green Belt movement - Wangari Maathai (Kenya)



Million ha

INFOGRAPHIC

THE NEED FOR URGENT ACTION

This figure shows cumulative deforestation between 2010 and 2050. Under the Do Nothing Scenario, the

area deforested is greater than the current total forest area of the Democratic Republic of Congo, Peru and
Papua New Guinea combined.

FOREST LOSS
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FIGURE 38
TRENDS IN AREA OF FOREST WITHIN PROTECTED AREAS BY REGION, 19902020 (MILLION HECTARES)

Alfrica ke Furope Norfh oné (entrel Armesico Dczoria Souh Anerice

Wiwe w0 W0 2020

NOTE: Data for Ewope indude the Russian Federetion.
SOURCE: Study prepared by UNEP-WONC for this publicafion.
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