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Section A. People, land and climate in a warming world

EZvav A BRI HRICET DAL, THIRURE

Al. Land provides the principal basis for human livelihoods and well-being including the
supply of food, freshwater and multiple other ecosystem services, as well as biodiversity.
Human use directly affects more than 70% (likely 69-76%) of the global, ice-free land

surface (high confidence). Land also plays an important role in the climate system.

Al X, EMERREL L BT, B WKKUCEROERBRY—EADOEBEES . A
BOAER LB OE 2 BRI T 5, ABICK2RAHIE. HREEOKDRVERED
HIRE D 70% (69-76% D FIREMES BV HERH) &8 % 2 EEICK L CEHENICHELEXD
(BEEPEY), THIX, [EVAT AR THEERFEFZH),

A2. Since the pre-industrial period, the land surface air temperature has risen nearly
twice as much as the global average temperature (high confidence), Climate change,
including increases in frequency and intensity of extremes, has adversely impacted food
security, terrestrial ecosystems as well as contributed to desertification and land

degradation in many regions (high confidence).

A2. TEEALURTOHM LY | BERERE SR L ERRE MK OREMEOTIR L | KD
W OWE AR L DI HREEDOFEHTIRITIERT 2 fFES LR LTS (BEENFE
VYo MBIMBEROBE R VEEDHEREZZOIERS L, BEEERkEROBRRARRICE
W E RIE L. %< OHIRICE W TRE(IL R O HBILICHFE L CE T (BEEPE).

A3. Agriculture, Forestry and Other Land Use (AFOLU) activities accounted for around
13% of CO2, 44% of methane (CH4), and 82% of nitrous oxide (N20) emissions from
human activities globally during 2007-2016, representing 23% (12.0+3.0GtCO2e yr'?) of
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total net anthropogenic emissions of GHGs ®#*12  (medium confidence). The natural
response of land to human-induced environmental change caused a net sink of around
11.2 GtCO2 yr! during 2007-2016 (equivalent to 29% of total CO2 emissions) (medium
confidence); the persistence of the sink is uncertain due to climate change (high

confidence).

If emissions associated with pre- and post-production activities in the global food system
R 13 are included, the emissions are estimated to be 21-37% of total net anthropogenic
GHG emissions (medium confidence).

#R 12 : This assessment only includes CO2, CH4 and N20.

#H IR 13 : Global food system in this report is defined as ‘all the elements
(environment, people, inputs, processes, infrastructures, institutions, etc.) and
activities that relate to the production, processing, distribution, preparation
and consumption of food, and the output of these activities, including
socioeconomic and environmental outcomes at the global level’. These emissions
data are not directly comparable to the national inventories prepared according
to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories.

A3. B¥ HEROZOMIHFIFE (AFOLU) X, 2007~2016 EDH#HFREED N EHTE
BNCER T HIERD CO2 HEHEDK 183%, 2 # 2 (CH4) DO 44%, RUO—ER{L 2R
(N20)D#) 82% % 5D IREZNRE A A D N B EIRORMBEH B DR 23% (7 12.0+/-3.0GtCO2e
) WTHRY Uiz B2 (AP HEE) . ANBRBOREOEICKT 2 EHc L 584
DISEDFER. 2007~2016 ££iZ 11.2GtCO2E DMK (CO2 MPEHED 29%I12fHY)
Lo led (HEEFFREE) . T OWIRORFGHEIIREERIC L W AEETHD (#F
EDEY),
HROBEY AT A (Fu—"AT7— RV RT L) @R [[280F 5 RE0O1ERE - BEDOH]
BIITONDIEENCBEET 28EHEN S TN HGE. [ZOSHEIXIANSBIROIERDORE
R A DRBEHED 21-37%% 5 5 L HES 5,
HR 12 : Z OFEIX CO2, CH4 ETXN20 DL &EXR LT 5,
BR 13 HROBEV AT A (Fr—"LT7— R RF L) 13, KRERIZBVT,
[EEOERE, T, W@, FEEKOERICEET T RTOER (RE. A4,
BARR, 7uvX, 77, %) KOER., TR LV~ ICBIT 51
SRFR R CREROBREZ ST, TNOLOWEBDORE] LERIND, ZhbD
T — & 1X, 2006 £ IPCC ERNRBHRIRAA R RNUHA FTA4 ] 12
Bo THERENZEFRA V_y b CESHET S Z LiXTER,

A4. Changes in land conditions &® 16)ejther from land-use or climate change, affect global
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and regional climate (high confidence). At the regional scale, changing land conditions

can reduce or accentuate warming and affect the intensity, frequency and duration of

extreme events. The magnitude and direction of these changes vary with location and
season (high confidence).

IR 16 : Land conditions encompass changes in land cover (e.g. deforestation,

afforestation, urbanisation), in land use (e.g. irrigation), and in land state

(e.g. degree of wetness, degree of greening, amount of snow, amount of

permafrost)

A4, HHIOWREEARDL (condition) DZEA{L FR18 13 LHFIH F 2 IIKBEESHOWTHIC X
b0 TH-TH, HRASERUCHIRORBEICHEEL 52D (HEEIFE), HIBHEIC
BWT, BT 5 LHOREBARITAE R E 7208 M L, BURBRROME, HERV
FyiMicRE L 525, 2o OBOBER OFRIL, BT ML > TRRD (#
EEPE),
BER 16 : LHIORDBLIE, THIBRE (Bl WA, Frmsk, # k). LHRA
(B, #ERE) ROTHORE (B, BEORE, SLOBRE, E0&E, XA
REDORE) OEEXFHLT B,

A5. Climate change creates additional stresses on land, exacerbating existing risks to
livelihoods, biodiversity, human and ecosystem health, infrastructure, and food systems
(high confidence). Increasing impacts on land are projected under all future GHG
emission scenarios (high confidence). Some regions will face higher risks, while some
regions will face risks previously not anticipated (high confidence). Cascading risks with

impacts on multiple systems and sectors also vary across regions (high confidence).

A5, JEEENILHICK UCTBIMAZRA N VR EER, £j, AEHE. ABORERD
ARROBSM, 4077, YRCREI VAT MZxT 2BFEDY 27 2B XD (#5
FEDEVY) . RROBEHRET AP T U A5 RTUTBWT, BHICRH 2 &0
FRISNTND (BEEPEY), — ORI, LV ESH LW RAZICERT 5 —F T,
—EOHIBIILRNTII TR SR o2V R 7 ICEWET 5 (HEEPEV), BEDV AT
AR OEFICRE T DB D EEMR ) R 7 bHUIRIC X > TRRD (BEEPEV).,

AB6. The level of risk posed by climate change depends both on the level of warming and
on how population, consumption and production, technological development, and land
management patterns evolve (high confidence). Pathways with higher demand for food,
feed, and water, more resource-intensive consumption and production, and more limited

technological improvements in agriculture yields result in higher risks from water

3



scarcity in drylands, land degradation, and food insecurity (high confidence).

Ab. KEEBCL > TREIND U A7 OKEER, FEDOVAVITEET S L L biz, AD,
HE K OARE, BB, YN EHEROKAD ED X 5 ICBIET 220K T D (#F
EDEY), BE, FRRUKOBEOH KNI bR BRENEOHE R EELZE
VY, BENEOEMAIM EAS S HIZRER DB, HRMICBITIKAE, LBk
BRZEREDHEE (food insecurity) (2L 5V X7 DEXE LT (BEEFEL),

\Section B. Adaptation and mitigation response options\

E2 v 3 v B, EERBRORE/HEA T a v

B1. Many land-related responses that contribute to climate change adaptation and
mitigation can also combat desertification and land degradation and enhance food
security. The potential for land-related responses and the relative emphasis on
adaptation and mitigation is context specific, including the adaptive capacities of
communities and regions. While land-related response options can make important
contributions to adaptation and mitigation, there are barriers to adaptation and limits

to the contribution to global mitigation. (very high confidence)

Bl. KUEZE~DOBEIER OBRICEH 5T 5% < O -HICEET D3tk iL. BELR O T
ST BT HZ LB TE, RBREFEELRILL 5 5, THICBIET 5% OBIER
ATRBMEE QN2 AU BB U CaR S 2 80 R OB RIE,  Hulgkt R OSSR O @IS RE /) %
0. [CnboIRZISE CCIBA TH 5, THINCBEE 2 s O RIUR T8I K O Fn
WEELREREZ LY 5 —FH T, BRICIXBESEE L, THIcBE S 23N X 2 AL
EORBEEE OB ~OBERIIXBAR D B, (BEEPHEZIZE)

B2. Most of the response options assessed contribute positively to sustainable
development and other societal goals (high confidence). Many response options can be
applied without competing for land and have the potential to provide multiple co-benefits
(high confidence). A further set of response options has the potential to reduce demand
for land, thereby enhancing the potential for other response options to deliver across
each of climate change adaptation and mitigation, combating desertification and land

degradation, and enhancing food security (high confidence).

B2. i S ziZ & A L DOREOBIRERIX, Fg rleERBAR K N DDt BIEIZIED
BERZ 70T (BEEPEV), 2LALDOREDOBREIT, THEZDSEES LT
WCHEAT D LN TE, BROBWRMER (2R 7 ¢ v ) 28T 2BEDTRIEEZHE
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55 (BEEFEY)., EbHIT, THMOBELEBSELIEBENTEELE T2 —EOMIE
DFRBUL, ZORER, MO IR OB TUEE B DI X OFERFI O ZhEhicblz-
THRZ b O TBENTREZBIEL, DEAERVCIHMAIIHLL, RRERESE
LT D (BIEEDEL).,

B3. Although most response options can be applied without competing for available land,
some can increase demand for land conversion (high confidence). At the deployment scale
of several GtCO2yr!, this increased demand for land conversion could lead to adverse
side effects for adaptation, desertification, land degradation and food security (high
confidence). If applied on a limited share of total land and integrated into sustainably
managed landscapes, there will be fewer adverse side-effects and some positive co-

benefits can be realised (high confidence).

B3. 13 & A L OREORBIREIL, FIAFER L#E D CIBFE LT ICEATREIEN,
—HOBRRBUI LHEROBELHARIE D 2 (HEEFEV), ¥ GtCO2/ FEDERD
FEIZRBW TR, 20X HIRBREEORKITHEIL, B, THEH LR UORRZEREIC &
S TADERBIFICORNBY 521255 (HIEEIEV), THEEORRERNLREIEI1CE
J S, FHERICEE SN RBICRA S BE . ADBIRMBREITED L, —HOED
BIRAER (aXXT7 1o ™) 2EBLO D (HEEPEV,

B4. Many activities for combating desertification can contribute to climate change
adaptation with mitigation co-benefits, as well as to halting biodiversity loss with
sustainable development co-benefits to society (high confidence). Avoiding, reducing and
reversing desertification would enhance soil fertility, increase carbon storage in soils and
biomass, while benefitting agricultural productivity and food security (high confidence).
Preventing desertification is preferable to attempting to restore degraded land due to

the potential for residual risks and maladaptive outcomes (high confidence).

B4. WEALICKILT 5720 D% < OIEENL, BAMOBIRER (ZXRXT7 4 v ) 2f-T
KUELEE~DOBEISICHFE L 5 2130, RN T 2FHE I RERBROBIKRIER (2%
74w B B TABSHEEOBEEOMIEIZEEL Y 5 (BEENEV), (L% B,
BW LUIARSEE]| PRI T2 13, BBERERZHRIE, TBERUS, A= R8T
REITREZ R ST, FRFICBEEEERVOEHEZ2RBICEREZ L0 TEALD (45
EDEV), BIFY A7 ROSERMICESDORBB b 72 b SNABIEMTREE A BB, B
BALDBAIEIX, LT HAET ARSIV VEE L (HEEPEL,

B5. Sustainable land management @1 | including sustainable forest management &®
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2) | can prevent and reduce land degradation, maintain land productivity, and sometimes
reverse the adverse impacts of climate change on land degradation (very high confidence).
It can also contribute to mitigation and adaptation (high confidence). Reducing and
reversing land degradation, at scales from individual farms to entire watersheds, can
provide cost effective, immediate, and long-term benefits to communities and support
several Sustainable Development Goals (SDGs) with co-benefits for adaptation (very
high confidence) and mitigation (high confidence). Even with implementation of
sustainable land management, limits to adaptation can be exceeded in some situations.
£ 1 : Sustainable land management is defined in this report as the stewardship
and use of land resources, including soils, water, animals and plants, to meet
changing human needs, while simultaneously ensuring the long-term
productive potential of these resources and the maintenance of their
environmental functions. Examples of options include inter alia agroecology
(including agroforestry), conservation agriculture and forestry practices, crop
and forest species diversity, appropriate crop and forest rotations, organic
farming, integrated pest management, the conservation of pollinators, rain
water harvesting, range and pasture management, and precision agriculture
systems.

IR 2: Sustainable forest management is defined in this report as the stewardship
and use of forests and forest lands in a way, at a rate, that maintains their
biodiversity, productivity, regeneration capacity, vitality, and their potential to
fulfill now and in the future, relevant ecological, economic and social functions
at local, national and global levels and that does not cause damage to other

ecosystems.

B.5 Fpfirlfeis LA EIT BRY | R TR RAE R B L5, LB EBERT
BRI L., THOAEEEZHER L, BRI Lo TREELESHN MBI RITTENEES
BLYD (HEEPHEIZEY), FETREREMERIIEZ, BREROESICOERL O
5 (HEEFEY), THLILEZHIR LETEINEI TS Z i, Hx DRE b TRk
(watershed) 2ICESHFBEIZB N T, BRAMNPIROBE ., BHICh 25 %2 Hilfitt
WWEDIZbO L, Bt (BEEPHEZICEY) KON (BEEFEL) ~DRIKHELRE
(BRRXT 4 v N) BT ORI BZE BAE (SDGs) X% 5 %, Ffserl
BRtHEEZIToTH, WRICX o TUIBEEORAZEBZ S 5,

ER 1 T ae R BB, AHEBICRBW T, 18, K. RUBED & &t
BR%E. TOEHNLRBENEEEROCZN L ORER OMBEEOMER 2 /MR T2
LRI, ABlO=— X2 WO BBERUFHATIZ L LERESIND, B
FEOHFIE LT, iz, 7/exzangP— (T/a73 VR Y —%5T), [BRE

6



REFIBER OFNIEE, EHROHRAROBOLSHEME, B REDORER O
HOEH. AEE. RerREREE, THLESEREORE, EKBE &k
U & EHAE B, WONCHEBRES AT ARERET b D,

B 2 : R ATRE R BRNEEIT, APEBICBV T, FHRROKME, T bOEMS
Rtk AREME, HARRRS. M) WONCHAE R ORIV T, BlE$ 3 410,
RFEH, RUH2AOMEL RET (local) . ERK U L~V CTRET 5 BIEHIRE
HEMERL, MOEBRICH L THELZRIES RV FELEE CEFHRROH AT
HTLEEERT D,

B6. Response options throughout the food system, from production to consumption,
including food loss and waste, can be deployed and scaled up to advance adaptation and
mitigation (high confidence). The total technical mitigation potential from crop and
livestock activities, and agroforestry is estimated as 2.3-9.6 GtCOZ2eq.yr! by 2050
(medium confidence). The total technical mitigation potential of dietary changes is
estimated as 0.7-8 GtCO2eq.yr1 by 2050 (medium confidence).

B6. ISR UNERIZED D722, BREVARVCEEN T &, EEPOHEBICEDET
BRIV AT ARERIZDIZ o TRIGDBREEZBAR KRR —AT v 7 L5 5 (HIEEIE
V). BHEROBETEE), W ICHERBREICHRT HEMNNLBBIRT v VIT2ET
2050 £ % TIT 2.3-9.6 GtCO2eq/fFIZR2 D LR IND (HEEFFEE ., BREFEDOEL
I X DRIBFART v % Vi 2050 £ TIZ 0.7-8 GtCO2eq/fEIZ2 D EHEESND (#1F
PP,

B7. Future land use depends, in part, on the desired climate outcome and the portfolio
of response options deployed (high confidence). All assessed modelled pathways that
limit warming to 1.5°C or well below 2°C require land-based mitigation and land-use
change, with most including different combinations of reforestation, afforestation,
reduced deforestation, and bioenergy (high confidence). A small number of modelled
pathways achieve 1.5°C with reduced land conversion (high confidence) and, thus,
reduced consequences for desertification, land degradation, and food security (medium

confidence).

B7. RO LHFIHITE I, BE LOWRURDOFE R KR OB A S 725 OBIREE D 7R —
N7+ U RIS B (FEEPEY) . FiRE L5CICE I 2°CL Y KIBIE< Mz 5.
FME S22 TOEFARKIZ, THICESSEBMEOEHFIAESLEHNEE L, £0iF
& A EDSEREMA, FEMEA, B DER. KOS F RN F—DLRBMEAEDE %
Ble (HEEDPEV), PEOETVEEIL, THERROEIRIC L > T 1.5CEZERL (#
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1GEDEL), LTchio T, BEf, SR OCEREZSRBEOMENMEBEIND (#F
E‘js‘¢ﬁ£) o

\Section C. Enabling response options\

E2 v a3y C ILERBME  WSEEITRE L T 5 E/5HE DB

C1. Appropriate design of policies, institutions and governance systems at all scales can
contribute to land-related adaptation and mitigation while facilitating the pursuit of
climate-adaptive development pathways (high confidence). Mutually supportive climate
and land policies have the potential to save resources, amplify social resilience, support
ecological restoration, and foster engagement and collaboration between multiple
stakeholders (high confidence).

Cl. £2TOHBCRIIIEE, HE, ROHNNF VAV AT AOBEEREREHZLD, i
IZBEE T 2R K OSBRI F 5 L, RIRHCRBEICHEIS T 2 BRREOBREEEL 5 5 (#
GEDEY), MERMZENRIEROCTHOBIRIL, BREFREL., 2Ly 2
kL, ERENLREAL X2, EROFEFEERE OBE RO % B CEER W REME
EHETD (BEIGEDE),

C2. Policies that operate across the food system, including those that reduce food loss
and waste and influence dietary choices, enable more sustainable land-use management,
enhanced food security and low emissions trajectories (high confidence). Such policies
can contribute to climate change adaptation and mitigation, reduce land degradation,
desertification and poverty as well as improve public health (high confidence). The
adoption of sustainable land management and poverty eradication can be enabled by
improving access to markets, securing land tenure, factoring environmental costs into
food and making payments for ecosystem services and enhancing local and community

collective action (high confidence).

C2. B rARUVEENEZHIB L. BREBRICBITIBRICEELEZSBRE2E0. &
VAT LTl TERA SN DBURIE, XV Fferrage LfIAEHE, SRR EDR
{EEOMEBEH T ) A2 L T 5 (BEEPE) ., €D &K D RBERIIREEBDEG K&
UHRFICRBR L, Tdhfe, BEROERZER TS & &L bITAEEZSREL > D (#
1EEDE) . FiRmRRR L EEOEARVAROBERIT, HB~DT 7t 2ADH%E, +
HORAEHEDOHEDR, BIE IR F ORBI~OMHAIN, LRV —EA~DIEINDIEER, I
QN R R O igitt 2 DERMITBI DRI L > THREL 22V 5 % (BEEPE).



C3. Acknowledging co-benefits and trade-offs when designing land and food policies can
overcome barriers to implementation (medium confidence). Strengthened multilevel,
hybrid and cross-sectoral governance, as well as policies developed and adopted in an
iterative, coherent, adaptive and flexible manner can maximise co-benefits and minimise
trade-offs, given that land management decisions are made from farm level to national
scales, and both climate and land policies often range across multiple sectors,

departments and agencies (high confidence).

C3. LHIROBRIDOBURDOREH OBRICBIRAMER (aXXT7 4y ) ROFLV—FF7 %
RBBT DI LI KXo TEBOREELZRIRL 2 5 (HEEFFEE, LHEBROREIIRS
LA H b ER OB DTz o TiThhl, K[URBER KO THBERS W b EBOHM,
BITROKEIICDIZD Z BB NTD, BEOLVL_VEERLS, N TV v R TEF#EN
BOBEINIHTNT R F, RENT—EEODH D, HIGHTREMEDOH 2 HIETHFE
SNBIREINZBORE & HIT, BIRER (aXx7 4y M) ZHBEX{EL, PL—FF 7%
B/MEL D D (BEGESELY.,

C4. The effectiveness of decision-making and governance is enhanced by the involvement
of local stakeholders (particularly those most vulnerable to climate change including
indigenous peoples, local communities, women, and the poor and marginalized) in the
selection, evaluation, implementation and monitoring of policy instruments for land-
based climate change adaptation and mitigation (high confidence). Integration across
sectors and scales increases the chance of maximising co-benefits and minimising trade-

offs (medium confidence).

C4. BRRERGHNT v ADBRIE, RETHI2FIEFRRE (RRCEERRK, RETHIZ2 Hitk
e, &k, YCICRARERVEARILShIZALRE, JUBEEBICRBHEFHRAL) 12X
5, BHNZES K KAER B~ DS K R DOBORFEROEE. 7M. ik OCBERIZE T
LG Lo TobENDG (HEEFEY) ., BRIMAROBKIIOILSHAIE, BIKAY
R (a"XT7 4y b)) ZHRRLL. P — P37 2B/MEd B ZIERT D (#iEE
PHERE),

Section D. Action in the near-term
273y a D, MEOXE

D1. Actions can be taken in the near-term, based on existing knowledge, to address
desertification, land degradation and food security while supporting longer-term

responses that enable adaptation and mitigation to climate change. These include
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actions to build individual and institutional capacity, accelerate knowledge transfer,
enhance technology transfer and deployment, enable financial mechanisms, implement
early warning systems, undertake risk management and address gaps in

implementation and upscaling (high confidence).

D1. BEFOMBIZESEYEOME LMD Z & T, LMPIR OREILZLREICERY Hir
L RIEFC, KIREBC X 2B R B EZAREL §5. XV REINARMIEEXZ S 5,
hoiid, EARUHEBEDF v VT 4 BT 4 7| FHBBEOIEL, BROBER
LRk DOEIE, BE&A T =X LOEHL, BHERS AT LOEM, VR EEOEM, W
WCEBR PR —AVT v FDX % v T~OIEE BRI L LICHRBEEND (BIFEDEH
DR

D2. Near-term action to address climate change adaptation and mitigation,
desertification, land degradation and food security can rapidly bring social, ecological,
economic and development co-benefits (high confidence). Co-benefits can contribute to
poverty reduction and more resilient livelihoods for those who are vulnerable (high

confidence).

D2. JUEEB~DFIL KR OB, BEAL, TSI T B 2 EREIC XIS 5 L TE D
XRIE, BEICHRR, AR, BFORUBERICET 2BIRER (X719 ) 2
RECHIOLOD (BEEPFE), BIRERIT, AROEBKROHESRERALXDLY
VIV MRERCRIRL 95 (BEEPEL),

D3. Rapid reductions in anthropogenic GHG emissions across all sectors following
ambitious mitigation pathways reduce negative impacts of climate change on land
ecosystems and food systems (medium confidence). Delaying climate mitigation and
adaptation responses across sectors would lead to increasingly negative impacts on land

and reduce the prospect of sustainable development (medium confidence).

D3. F.LARBEFREICEV., 2 TOEMIChz 5 AARBIFEOREZR AT R OS2 HIHR
X, BERARBRRORE Y AT MMIKT HRBEES OADKBLINT D (HIEEFPFE
&), BRD2HMICHz > TRIEOBIMEOELEDIEELXBOLHDZ LITX > T, IHlcxt
LCELRZADEELZ VL L, FHETRZBBOBEZEBIE S 57255 (#IEE
DSHEE)

Ut
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