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¢¢ Better land management can
play its part In tackling climate
change, but it can't do it all.
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Land is simultaneously a source and a sink of CO2.

It is a part of the problem and the solution!
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Sustainable Land
Management
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Sustainable land management can

help reduce and sometime reverse

these adverse impacts.
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Many land-related responses that contribute to climate change

adaptation and mitigation can also combat desertification and
land degradation and enhance food security

Greer  Three North’s Forest Shelterbelt programme in Northeast
China, North China, and Northwest China hara and the Sahel
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* 25-30% of food produced is
lost or wasted.

* Almost half (41%) of
human-caused methane
emissions come from
livestock.

* Reducing this loss or waste

can help reduce
greenhouse gas emissions
and improve food security.

 Dietary changes can reduce
pressure on land and
reduce emissions.
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We didn’t classify response options by mitigation/
adaptation: many options have multiple benefits

Responses by broad type
« Land management
» Value chain management
» Risk management

Responses by magnitude of impact (technical
potential)

« >3 GtCO,eqyrt
* 0.3-3GtCO,eqyrt
« <0.3GtCO,eqyrt
Responses by impact on land competition

* No or limited competition for land

* Those that rely on additional
land use change
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Response options classified into 3
Broad Types: Land Management,
Value Chain Management , Risk
Management

28 different response options can be
iImplemented with limited or no
competition for land.

Almost all response options have
a positive effect on mitigation,
adaptation, desertification, land
degradation and food sec lﬁ]ﬁ@yt{f}m

n Climate change



Most land-based response options have a

positive effect and co-benefits

Response options based on land management Mitigation Adaptation Desertification  Land Degradation ~ Food Security ~ Cost

Improved livestock management _— _ 000

Agricultural diversification _ _ _ [ ]
Integrated water management _— L _
Reduced grassland conversion to cropland _ L L _
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Most land-based response options have a

positive effect and co-benefits

Response options based on land management Mitigation Adaptation Desertification  Land Degradation  Food Security Cost
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All supply/demand and risk management based response
igure 3 —

options have a positive effect and many co-benefits

Mitigation Adaptation Desertification  Land Degradation = Food Security Cost
Response options based on value chain management
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n of response options to mitigation, adaptation,
combating desertification and land degradation, and enhancing food security

Panel B shows response options that rely on additional land-use change and could have implications across three or more land
challenges under differenﬂmplemenal:en contexts. For each option, the first row (high level implementation) shows a quantitative
assessment (as in Panel A) of im| ns for global implementation at scales delivering CO2 removals of more than 3 GtCO2 yr' using
the magnitude thresholds shown in Panel A. The red hatched cells indicate an increasing pressure but unquantified impact. For each
option, the second row (best practice implementation) shows qualitative estimates of impact if implemented using best practice
appropriately managed landscape systems that allow for efficient and sustainable resouree use and supported by appropriate
governance mechanisms. In these qualitative assessments, green indicates a positive impact, grey indicates a neutral interaction.

Bioenergy and BECCS

Mitigation

iscateafu!m\.myr‘mzw nating
1158 Smdesl\nkhgb\umrgy to locds:curllyeﬁ\mate i increase i bepapulaﬂwnal risk of hur
5.1 he red hatched cells for desertification and land dzgmallnn indicate that while up to 15 mil
crease pressure for desertification and land degradation, the actual area affected by this additional pressure is not easily quantified

Mitigation Adaptati ification Land d

Best practice: The sign and magnitude of the effects of bioenergy and BECCS depends on the scale of deployment, the type of bioanergy feedstock, which ather
response options are included, and where bioenergy is grown (including prior land use and indirect land use change emissions], For example, limiting bioenery
production to marginal lands or abandened cropland would have negligible effects on biediversity, food security, and petentially co-benefits for land desmd-uon.
however, the benefits for mitigation could alsa be smaller. {Table 6.58]

Reforestation and forest restoration
Mitigation Adaptatic Desertification Land degradation Food sex

level: Impacts on adaptation, desertification, land degradation and food security are maximum patential impacts assuming implementation of reforestation and
farest restoration (partly overlapping with afforestation] at a scale of 10.1 GRCOz yr removal {6.4.1,1.2), Large-scale affarestation could cause increases in food prices of
B0% by 2050, and more general mitigation measures in the AFGLU sector can translate into a rise in undernourishment of 80-300 million people; the impact of
reforestation is lower (6.4.5.1.2).

Mitigation Adaptation cati Land degradatio

Best practice: There are co-benelits of reforestation and forest restoration in previausly forested areas, assuming small scale deployment using native species and
involving local stakeholders to provide a safety net for food security. Examples of sustainable implementation include, but are not limited to, reducing llegal logging
and halting llegal forest loss in protected areas, reforesting and restorlng forests in degraded and desertified lands {Box6.1C; Table 6.6].

Afforestation
Mitigation Adaptation Desertification Land degradation

High level: Impacts on adaptation, desertification, land degradation and food security are maximum potential impacts assuming implementation of afforestation
{parly cverapping uith refoesttin ‘andHorestrestoration] at a scale of 8,9 GICOz yr remaval (641,12}, Large-scale afforestation could cause increases Infood prices
of 80% by 2050, and more general mitigation measures in the AFOLU sector can translate inta a rise in undemourishment of 80-300 million people (6.4.5.1.2),

Mitigati Desertification Land degradation Food

Best practice: Afforestation is used to prevent desertification and to tackle land degradatian. Forested land also offers benefits in terms of food supply, especially when
forestis established on degraded land, mangroves, and other land that cannot be used for agriculture. For example, food from forests represents a safety-net during
times of food and incame insecurity [6.4.5.1.2).

Biochar addition to soil

Mitigation Adaptati > c Land degradation

High level: Impacts on adaptation, desertification, land degradation and food security are m: um potential impacts assuming implementation of afforestation ata
scale of 6.6 GICO1 yr! removal {6.4,1.1.3}, Dedicated energy crops required for feedstock production could accupy 0.4-2.6 MK of land, equivalent to around 20% of
the plobal cropland area, which could potentially have a large effect on food security for up to 100 million people (6.4.5.13].

Mitigation Adaptation Desertification Land deg

Best practice: When applied ta land, biochar could provide moderate benefits for food security by impraving yields by 25% in the tropics, but with more limited

impacts i temperate regions, or through improved water holding capacity and nutrient use eficiency. Abandoned ¢ropland could be used to supply biomass for

Blochar, ths avolding competiton i food productin: -9 ik of and I estimated o be akllobe o blomess production without compromising food security
biodiversity, cansidering marginal and degraded land and land released by pasture intensification (6.4.5.1.3).

SPM Figure 3B

We looked closely at four
land-based response options
iInvolving land use change
with high mitigation
potential.

Their potential impacts on
adaptation, desertification
land degradation and food
security were assessed.
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: When implemented at a suitable scale using best practice,

Impacts on other land challenges can be positive.

Bioenergy and BECCS
Mitigation Adaptation Desertification Land degradation Food security Cost

— I AN A o oo

High level: Impacts on adaptation, desertification, land degradation and food security are maximum potential impacts, assuming carbon dioxide removal by BECCS at
ascale of 11.3 GtCO2 yr? in 2050, and noting that bioenergy without CCS can also achieve emissions reductions of up to several GtCO2 yr* when itis a low carbon energy
source {2.7.1.5; 6.4.1.1.5}. Studies linking bioenergy to food security estimate an increase in the population at risk of hunger to up to 150 million people at this level of
implementation {6.4.5.1.5}. The red hatched cells for desertification and land degradation indicate that while up to 15 million km: of additional land is required in 2100
in 2°C scenarios which will increase pressure for desertification and land degradation, the actual area affected by this additional pressure is not easily quantified
{6.4.3.1.5; 6.4.4.1.5}.

Mitigation Adaptation Desertification Land degradation Food security

Best practice: The sign and magnitude of the effects of bioenergy and BECCS depends on the scale of deployment, the type of bioenergy feedstock, which other
response options are included, and where bioenergy is grown (including prior land use and indirect land use change emissions). For example, limiting bioenergy
production to marginal lands or abandoned cropland would have negligible effects on biodiversity, food security, and potentially co-benefits for land degradation;
however, the benefits for mitigation could also be smaller. {Table 6.58}
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: When implemented at a suitable scale using best practice,

Impacts on other land challenges can be positive.

Reforestation and forest restoration
Mitigation Adaptation Desertification Land degradation Food security Cost

— I Y Y Y | ee

High level: Impacts on adaptation, desertification, land degradation and food security are maximum potential impacts assuming implementation of reforestation and
forest restoration (partly overlapping with afforestation) at a scale of 10.1 GtCO2 yr' removal {6.4.1.1.2}. Large-scale afforestation could cause increases in food prices of
80% by 2050, and more general mitigation measures in the AFOLU sector can translate into a rise in undernourishment of 80-300 million people; the impact of
reforestation is lower {6.4.5.1.2}.

Mitigation Adaptation Desertification Land degradation Food security

Best practice: There are co-benefits of reforestation and forest restoration in previously forested areas, assuming small scale deployment using native species and
involving local stakeholders to provide a safety net for food security. Examples of sustainable implementation include, but are not limited to, reducing illegal logging
and halting illegal forest loss in protected areas, reforesting and restoring forests in degraded and desertified lands {Box6.1C; Table 6.6}.

IDCC & @
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When implemented at a suitable scale using best practice,

Impacts on other land challenges can be positive.

Afforestation
Mitigation Adaptation Desertification Land degradation Food security Cost

- oo
High level: Impacts on adaptation, desertification, land degradation and food security are maximum potential impacts assuming implementation of afforestation

(partly overlapping with reforestation and forest restoration) at a scale of 8.9 GtCO2 yr? removal {6.4.1.1.2}. Large-scale afforestation could cause increases in food prices
of 80% by 2050, and more general mitigation measures in the AFOLU sector can translate into a rise in undernourishment of 80-300 million people {6.4.5.1.2}.

Mitigation Adaptation Desertification Land degradation Food security

Best practice: Afforestation is used to prevent desertification and to tackle land degradation. Forested land also offers benefits in terms of food supply, especially when
forest is established on degraded land, mangroves, and other land that cannot be used for agriculture. For example, food from forests represents a safety-net during
times of food and income insecurity {6.4.5.1.2}.

) IPCC & @
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_ When implemented at a suitable scale using best practice,

Impacts on other land challenges can be positive.

Biochar addition to soil
Mitigation Adaptation Desertification Land degradation Food security Cost

— I -

High level: Impacts on adaptation, desertification, land degradation and food security are maximum potential impacts assuming implementation of afforestation ata
scale of 6.6 GtCOz yr* removal {6.4.1.1.3}. Dedicated energy crops required for feedstock production could occupy 0.4-2.6 Mkm? of land, equivalent to around 20% of
the global cropland area, which could potentially have a large effect on food security for up to 100 million people {6.4.5.1.3}.

Mitigation Adaptation Desertification Land degradation Food security

Best practice: When applied to land, biochar could provide moderate benefits for food security by improving yields by 25% in the tropics, but with more limited
impacts in temperate regions, or through improved water holding capacity and nutrient use efficiency. Abandoned cropland could be used to supply biomass for
biochar, thus avoiding competition with food production; 5-9 Mkm? of land is estimated to be available for biomass production without compromising food security
and biodiversity, considering marginal and degraded land and land released by pasture intensification {6.4.5.1.3}.

IDCC @ @
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Co-benefits

* Response options are site and regionally specific

» Activities that combat desertification can contribute to adaptation
with mitigation co-benefits and can halt biodiversity loss

+ Solutions that help adapt to and mitigate climate change while
contributing to combating desertification include water harvesting
and micro-irrigation, using drought-resilient ecologically appropriate
plants, and agroforestry

» Avoiding, reducing and reversing land degradation in rangelands,
croplands and forests can help to eradicate poverty and ensure
food security

IPCC @ @
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Combatting Degradation and Desertification

* Reducing deforestation and forest degradation lowers GHG
emissions and can contribute to adaptation goals

* Sustainable land management can prevent, reduce and in some
cases reverse land degradation.

« Climate change can lead to land degradation, even with the
implementation of measures intended to avoid, reduce or reverse
land degradation

* Technological solutions are available to avoid, reduce and reverse
desertification while also contributing to climate change mitigation
and adaptation.

* Investment in sustainable land management and land restoration
in drylands has positive economic returns.

* Indigenous and local knowledge can often enhance resilience to
climate change and combat desertification.

* Preventing desertification is preferable to restoration of degraded

land. IDGG @ “;

INTERGOVERNMENTAL PanEL on Climate chanee who |




Response options throughout the food system can
be deployed and scaled up to advance adaptation
and mitigation

» The total technical mitigation potential from crop and
livestock activities, and agroforestry is estimated as 2.3-
9.6 GtCO2e.yr-1 by 2050.

» The total technical mitigation potential of dietary changes
is estimated as 0.7-8 GtCO2e.yr-1 by 2050.

« Diversification in the food system can reduce risks from
climate change.

IPCC & @
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Dietary Choices

« Balanced diets, featuring plant-based foods, produced in
resilient, sustainable and low-GHG emission systems,
present major opportunities for adaptation and
mitigation while generating significant co-benefits in
terms of human health.

 Transitions towards low-GHG emission diets may be
influenced by local production practices, technical and
financial barriers and associated livelihoods and cultural
habits.




Food loss and waste

» Global food loss and waste accounts for 8-10% of total
anthropogenic GHG emissions. 25-30% of food produced
is lost or wasted. Causes of food loss and waste differ
substantially between developed and developing
countries, as well as between regions.

» Reduction of food loss and waste can lower GHG
emissions and contribute to adaptation through reduction
in the land area needed for food production.

« Technical options such as improved harvesting
techniques, on-farm storage, infrastructure, transport,
packaging, retail and education can reduce food loss and
waste across the supply chain.

IDCC @ @
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