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‘ Forests; then and now

Global forest cover

I Original forest cover
B Current forest cover

Source: WCMC online database, accessed August 2014



‘ Forests are important for biodiversity

Forests and biodiversity
About 80% of terrestrial Forest biodiversity significance (plants and animas)

species live In forests

Tree species

AF yn nnn Ay i
A In the Tropics: about 37 00C
A In Amazonia: about 16 000
A In Finland: about 30

Forest biodiversity significance
m-

Low

Hill et al. 2019



The most common drivers of biodiversity loss
among some animal taxa

Data includes 703 populations from the Living Planet Report (WWF, 2016).%

Amphibians (25 populations)

Reptiles (63 populations)

Mammals (350 populations)

Birds (265 populations)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

I Climate change ] Overexploitation Habitat loss /degradation [ Invasive species and disease ||| Pollution

Global Land Outlook 2017 5



Land degradation, climate change, and biodiversity
lossc interlinkages and feedbacks
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Deforestation, forest degradation, and recovery
(F forest transition)

Forest mm=) Land use change? =) YeS mmmm) Deforestation
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Loss of biodiversity, biomass,
ecosystem services?

non-intact forest
L Yes =mm=) Degradation

other land use

IPCC 2007



‘ Direct drivers of deforestation

A Largescale, commercial agriculture

A Smaliscale agriculture, shifting cultivation
A Mining

A Transport/Infrastructure

A Urbanization




‘ Direct drivers of forest degradation

A Unsustainable forest management and g]
logging practices )

A Overexploitation of fuel wood and charcoal
A Largescale land and forest fires

A Forest grazing, ovexploitation of non
timber forest products etc.




L\, O Anatomy of global forest transition

ADeforestation
= Forest> Other land use

ADrivers: agriculture, cattle ranching, mining
urbanization, infrastructure development

ACharacteristics of the change
AOIld growth, natural forests disappear
ABiodiversity loss accelerates
AlLarge emissions of GHGs + lost carbon sin
AArea of young, planted forests increases
ARecovery of carbon stocks is slow

Million ha per year
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Drivers of deforestation

as 1% AMERICA 5o  AFRICA

2%

Forest transition phases
Bl Pre Ml Early [ Late | |Post

Forest
cover

Deforestation drivers

m Agriculture m Agriculture Mining
[commercial) (local-slash & burn)
Infrastructure B Urban expansion

Hosonumeet al. (2012) ..

s by road Reinforcing loops:

‘/ d d, capital acc lation,
/ population

Stabilizing loops:
forest scarcity, rural development

Time
Undisturbed Forest Forest/agric. Forest/plantations/
forests frontiers mosaics agric. mosaics




Forest transition phases
B Pre I Early [0 Late | Post

Drivers of deforestation and forest degradation
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“*Forest degradation drivers

m Agriculture
(commercial)

Infrastructure

m Agriculture
(local-slash & burn)

B Urban expansion

Mining

B Timber/Logging

» uncontrolled fires

¥ Fuel-wood/Charcoal

B Live-stock grazing
in forest
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Hosonumeet al. (2012)
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Direct divers of deforestation and forest
degradation

A Major deforestationdrivers for all 3 continents are commercial and
local/subsistence agriculture (~ 83 %)

A Major degradationdrivers for American and Asian continent is
timber/logging which account for almost 70% of total, on the other
hand fuelwood/charcoal are the main driver for African continent

A Major underlying driversincreased human consumption and
International trade of raw materials (e.g. minerals), food (e.g. palm oll,
soy, beef), and wood (e.g. tropical hardwoods)

Hosonumeet al. (2012)



% Primary drivers of forest cover loss 2001 to 2015

Darker color
intensity indicates
greater total
guantity of forest
cover loss

Note:
Forest cover loss
' deforestation

. Commodity Driven Deforestation Shifting Agriculture O Forestry . Wildfire . Urbanization Zero or Minor Loss

Curtis et al. 2018
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%Contribution of fossil fuel and lanase change to

= global CQemissions

Global COz2 emissions from fossil fuels and land use change

40 billio
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Global Carbon Project (2021)

1980 2000 2020

AlLand use & food production=
about 34% of global GHG emissions
A Of total emissions of food production, about 60% is
from animaibased food

A About 22% of global GHG emissions is coming
from AFOLU sector

A About 11% of global GHG emissions is from lar
use change, mainly deforestation

A Land degradation is a serious problem exceedir
planetary boundaries

A Land use & food production emissions are
0SO2YAY3d |y aSYAaaAzy

IPCC (2022)
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Regional estimates of LULCC
emissions 1910-2018

LULCC = Land Use and Land Cover Chan
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Natural intact rain forest in the Amazon
A Moisture moves with winds from East to West
A50Tp 22 2F GKS LINBOALAGIGAZY A& AdNBOE
A Water recycling: % times before hitting the Andes
-> Rain falls in the Andes, water enters the Amazon river system

Deforestation and fires
A Current deforestation: 1-220 % of the original rainforest area has been lost
A Forest is getting drier in S and SE parts of the Amazon basin
ANo recycling, but the water runs off to rivers
A2 KSY (0KS AGUALLIAY 3T LI2-AsAvadna Ada NBIF OKSR
¢cg2 LIRUOSYUALF f NobréekdlJPOAB):3 LI AY U aé ¢
A Temperature increase of €, or

A Deforestationexceeding 40% of the forest area VWhich comes first?



IPCC SR 1.5 (2018)

Annual global CO, (Gt CO,/yr)

Annual global CO, (Gt CO,fyr)
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‘ Landsector roadmap for 2050

1. Reduce emissions from
deforestation and degradation

. Reduce emissions from agriculture

. Shift to plantbased diets

. Reduce food loss and waste

. Restore forests, coastal wetlands
and drained peatlands

. Improve forest management and
agroforestry

/. Enhance soil carbon sequestration

In agriculture and deploy BECCS

ok~ N

o

Roe et al. 2019

‘[ Business as usual

Reduce deforestation

Improved livestock, nutrient
and rice management

e  Enhance carbon in
agricultural soils

Improve forest management
and agroforestry

Deploy BECCS

Emissions (Gt CO,e per year)

Land sector reductions needed to achieve 1.5°C ~_5

2020 2030 2040 2050

20



Pantropical climate mitigation potential of three
types of NCS pathways (protect, manage, restore)

cost-effective mitigation potential (Tg CO,e yr )

=

500 1000 1500 2000 2500 3000
| |

avoided peat impacts
avoided mangrove impacts

{ avoided forest conversion

trees in agricultural lands
natural forest management
nutrient management
avoided woodfuel harvest
optimal grazing intensity
| improved fire management

B Latin America

~=ggm

] Africa

reforestation [ Asia

- peat restoration
mangrove restoration

{

Griscomet al. 2020 NCS = Natural Climate Solutions o



Trade flows of embodied emissions from deforestatis
20052017

Physical trade model Multi -regional model 20 most important trade flows
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Gt CQyrdb ™

Data:
20102014

Pendrillet al. 2019

Share per commodity group
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Emission sources for deforestatioelated CQ
= emissions are diverse and vary by region

I Forestry products
Plant-based fibres
B Other crops
Sugar
B Wheat
~ Rice
I Other cereals
Vegetables, fruit, nuts
B Oilseed products
~ Cattle meat

&= Total =2.6 Gt CQr-™

(Tot. EUemissions4.3 Gt CO2 yrl
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"\ Deforestation embodied in the EU 27 consumption of

EU consumption causes
tropical deforestation of
A About 1615% of all
tropical deforestation
A About 190 000 ha yedr

This causes annual GHG
emissions of
A About 100 Mt CQyear?

Deforestation (ha yeatf)

180000

160000

140000

120000

100000

80000

60000

40000

AF HE SYA&aAA2YVAE

Pendrillet al. 2020
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agricultural and forestry commodities 2602817

—Beef and Buffalo Meat
Cocoa, beans
Coffee, green
Oil, palm fruit
Rubber, natural
Soybeans

- Sugar crops, nes

— Sugar Raw Centrifugal

—\\ood products (forest plantations)



Annual deforestation (thousands km?) Percent of
Land category area Brazilian Amazon area

(hundreds of thousands km?) (percent of land)

Agrarian reform
settlements Indigenous

territory Sustainable

use

Annual
deforestation

| Strict protection |

Soy yield (metric tons/ha/yr)

Soy and beef production
Beef yield (@/ha/yr)

(millions of metric tons)

Soy production

__ Soy yield

# -8 Beef production

0
04 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 1

Nepstad et al. 2014

Deforestation in Braziliadlmazon 1994013

Slowing Amazon deforestation through

public policy and interventions

A Deforestation rate decreased by 70%
from 2004 to 2014

Drivers of change:

Increased productivity

A Decoupling agricultural production
and deforestation

Enhanced government action
A Increased tenure security
A Monitoring & law enforcement

Valuechain action
A Commodity certification .
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Slash and burn
agriculture in
Finland

élvlyqonQél')

T

# EeroJarnefelt Under the Yoke (Burning the Brushwood), 1898




Areas of logging, tar burning, and slash

and-burn agriculture in 1750

== Extraction of large timber |

for shipbuilding and
sawmilling

Tar burning

M Slash and burn
agriculture

Deforestation and forest degradation in Finland

Areas of slastand-burn agriculture
In 1860 and in 1913

S
o
Prevalence ﬂi\::'?’“‘rj { Prevalence of

slash-and-bum slash-and-bum
agrculture 1 agnculture

in 1860 r:: in 1913

= Rare |

I Fairty common
mm Comman /

Modified from Kaila, 1932

After Heikinheimo, 1915 .




Main points

A Deforestation and forest degradation has its roots in agricultural expansion,
unsustainable extraction of natural resources, and trade

ALand degradation and forest loss are accelerating biodiversity crisis
A Currently, about 38t0% of tropical deforestation is driven by international trade
AAbout 11% of global GHG emissions is from land use change, mainly deforestatior

AThe 1.5 and 2.6Cclimate targets require establishment of considerable negative
emissions (carbon sinks) by 262070

AExamples from Brazil and other countries show that effective policies and
measures can considerably slow down deforestation and forest degradation

AEU consumption causes about-18% of all tropical deforestation
AEU is formulating policies to reduce its deforestation footprint of imported goods



Thank you

E- mail: markku.kanninen@helsinki.fi
Twitter: @ MarkkuKanninen
Web: http://blogs.Helsinki.fi/lkanninen

| ioTambbatar; Peruvia Amazon

o A
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Major global challenges: Loss of biodiversity, land

degradation and climate change

Solutions
A Global targets
A International agreements
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A Fair support for transition
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A Good land management practices adopted by local land owners

© Natural Resources Institute Finland
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Forest-based climate change mitigation in the EU

Forests and wood products in the EU remove approximately 380 MtCOZ2eq/year (compensating
about 10% of total annual EU greenhouse gas emissions).

EUGOs policy tar get-UsedChangeaed FarestnydLUIUCIE) sectdr & to demove
additional 50 MtCO ,eg/year by 2030, 100 MtCO,eqg/year by 2035, and 170 MtCO,eqg/year by
2050.

In the LULUCF sector croplands are emission source and under the current (till 2027) Common
Agricultural Policy (CAP) major new instruments that enhance emission reductions are not seen
and emissions may even increase (as has been the case in Finland).

Thus, target of LULUCF sector should be reached by forest carbon sinks. However, there are no
direct incentives to increase forest carbon sequestration or to reduce emissions of peatland soils.

Further more, analyses on the emission reductio
which measures are cost efficient. Further analyses and crossectoral comparisons are needed.



Coming soon (Sept 2 0 ) report by EFI, Verkerk et al. 2022

éf;’} @ @ ® From Science to Poligy 14
EUROPEAN FOREST

e e Forest-based climate
change mitigation and

adaptation in Europe

Pieter Johannes Verkerk, Philippe Delacote, Elias Hurmekoskl, Janni Kunttu,
Robert Matthews, Raisa Mdkipad, Frednc Mosley, Lucia Perugini,
Christopher P.O. Reyer, Stephanie Roe, Erik TernI:r:urg

Report incl. Chapter on Synergies between climate change mitigation and biodiversity
O
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Linkages between biodiversity and climate change mitigation

A Bi-directional synergies between measures that mitigate climate change and maintain biodiversity,
l.e. win-win.

In general, actions to halt biodiversity loss generally benefit the climate (Shin et al. 2022).

Climate change mitigation measures that have positive effects on biodiversity, e.g.
A Protecting carbon rich forest ecosystems from deforestation and from soil degradation
A Forest conservation that increase average carbon stock of forest.

A Forestbased climate change mitigation measures that focus on active management are often in

direct or partial conflict with biodiversity goals, but positive synergies do exist (e.g., Giuntoli et al.
2022)

To T

Less frequent harvesting and greater retention

Selection and retention systems have a less severe impact on species richness than rotation forestry that
employs clearcutting (Chaudhary et al. 2016,Paillet et al. 2010)

Forest stand thinning may increase diversity of plant species.

Lengthened rotation times will increase the availability of older trees and dead trees, both of which
promote biodiversity ( Raniuset al. 2003;Weslien et al. 2009; Felton et al. 2016).

Restoration of peatland hydrology decrease GHG emissions and enhance survival of peatland
vegetation.

To o Po  To Do

of



Management of peatlands and
climate change mitigation



Soll water level affects peatland GHG emissions
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emissions per 1 cm water level drawdown.
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https://doi.org/10.1038/s41558-021-01059-w
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' Protected
/ mires 14 %

Peatland forests o source of timber and
greenhouse gas emissions

Peat extraction 1%
0.07 -0.11Mha

\
Agriculture 3 %
0.25 Mha

A In Finland, peatland forest area 9,2 Mha, 30% of land
area, 2/3 of ecosystemcarbon.

23% of forest growth

A
A 75% of peatlands drained for forestry in S-Finland and

40% in N-Finland )
A

GHGemissions of peat soils (7 Mt CO, eq.) reduced
forest carbon sink by one quarter (forest C sink was 22,9
Mt CO, eq.) (year 2019)

NIR Finland 2021https://unfccc.int/ghg -inventories-annex-i-parties/2020 Carbon storage (Tg = Mt
https://www.luke.fi/tietoa -luonnonvaroista/metsa/suometsat/ = Peat = Mineral subsoil
Turunen & Valpola 2020 Mires and Peat 26 o Tree biomass o Lake sediments

40 | 26.9.2022  © NATURAL RESOURCES INSTITUTE FINLAND = Forest sol Arable mineral land
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Wherearep e at | &mislsios hot spots

Real management units from Metsahallitus
120 000 peatland forests

- Forest cover

- Drainage age

- Ditch density

- Site type

SpaFHy T model for hydrology
A Inputs:
A Daily weather data
A Leaf biomass -> LAI
A Drainage (depth & distance)

A Soil properties (conductivity & water retention)

A Output:
A Daily water balance
A Daily water table depth

© NATURAL RESOURCES INSTITUTE FINLAND
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Launiainen et al. 2019 [https://doi.org/10.5194/hess-2019-45]




By combining filed data and models emission
Ohot spotsO can be
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In MaaTi-project detailed soil carbon stock estimates and
fertility class estimates for peatland parcels in Finland

A n. 2,3 milj. ha turvemaa-alaa
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Laatikainen et al. & Middleton et al. ms in preparation.



