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The global carbon cycle
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EtA X &= (carbon stock)

CH7| 59| O|ABIELADE AlLFO| ok Cfsl] 17 =l EtADE A0IR= AEH|Q| X
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Jz2|10 E D E EIAE o|0|gh, SAMHERA|Of|A] EbA

EtAZ 2 (carbon budget)
X = 2| 55 JHEO|H, THY| S2| O|LtobEt A0
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= Y E= SEE oOlg AEH +F0MeE =YX PE LS (NPP: net primary production)
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Rsom

NPP = GPP - Ra

NEP = NPP - Rh

R = Rsom + Riitter + Rewn
Ra = Riear + Rstem + Rroot

drnennen Blomass  |secssscsnsess Rsoi = Rsom + Riitter + Ryoot
‘*_ Belowground
Biomass
Sessssnsnnnnsnnnnnnnnnnnnnnnnnnnnnnnnnns SOM

*AILE 2 Bt NE 8 UEHHD, StalEE EtA E3AF LIEHHCE

*GPP& gross primary production(& gl X} £+2¥), Ra= autotrophic respiration(4| &% S &), Litter= S8 -
X, Rewp= coarse woody debris respiration(2AHS £ &), Rsowt heterotrophic respiration(soil organic
matter, EL YU EB(F7|8) S8)8 LUEHHCL
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CO; Captured by plants
(Photosynthesis)

Plant Carbon
Carbon from plants gets

transferred to the soil via
roots & decomposition.

Soil Carbon

Soil Organisms

Soil organisms are constantly processing the raw
animals & plant carbon and releasing beneficial nutrients
& pure carbon into the soil (the Carbon Bank).

Plant
Nutrients

=% CO:

-
8 . 9 giga tonne C

Annual Global
CO, emissions
from fossil fuels

12400

giga

tonne C

Organic carbon stored
in the soil globally
(up to 2 m)

Minasny et al., 2017

o

CO: Released by animals

(Respiration)

CO: Released by plants
(Respiration)

Carbon Bank

' Soil acts much like a bank storing
carbon and filling its vault as carbon
deposits are made from plants & animals.
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Over2 billion pt‘op.\st
suffer from micronutrie
. deficiencies

Sustainable
¥ soil manage
for healt
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and healthy people
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2400

= 4%o

Amount of
. C stock
r .
3% Y increase
% neededto
w
13 offset CO,
emission

B <
Soil micronutrients "

e mm . Healthy soils for a healthy life

Carbon inputs (plant matter, Carbon loss via
organic amendments, etc.) heterotrophic respiration

l

Exoenzymes, uptake

» &

Particulate organic matter

Death, exudates

-~

Sorption

7~ X

POM) Soil microbes &_/ Organic matter free in i§ " Mineral-associated
(POM) soil solution (microbially organic matter
processed)
Consumption Desorption
POM transport to deeper soil Leaching to deeper soil

EY EtA(C) 2 &9| 7' = (Dynarski et al., 2020)
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ElA S8, LULUCF

2atA FUC EX|FI|2 d5FS 1.5C 0[otz H[ehst= 22 etA7t
A Btz EHE

LULUCF(Land Use, Land Use Change and Forestry): 67l EX|0|& H3

2 AN &S0l T2 24714 HiE - S+ EX[0| 8-} HE 24

- AF=IX|(Forest),

(Settlement), 7|Ef EX|(Other Land) S& 2AITtA S8 AHH

H 2-5| 184 LULUCFE0f 247IA HS-§45F

LULUCF -456 40 -0.02 03 43 -456 -413
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EtA SR 2401A 417
PCCE SA71A S A9 Al AEAF(Tier 1~3)3H L EX|0|8H3} T
2 (Approach 1~3) 7|& BA|, 2t =32 Yo L2} SA LY S flot 2s
A=t bl s - S Ale0f| Ciet @ A=t 40| (FL, "X 0]4HE)

H 2-6 | 247X MELF(Tier) L HEHSH 24Z=(Approach)

1

27| Y

I |PCC Hl-’%?-“.%

Iaﬂﬂdiwﬂ

GL 2006 IPCC GL 2003 GPG-LULUCF | 2003 GPG-LULUCF 2006 IPCC GL
APHEIS HIO| QoA EQf EQF EQF EQf
Tier2(H}O|OHA)
giH= TierT Tier TierT
cF Tierl(E2) | | !
=X 7|2HSHHS S 2l A 22 MBI = EwEE, De{cietu Aelsd= T, 2020)
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1 1
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O | H "'H EH ( ) ] O|
X718 (NbS) 82
“Nature-based solutions are actions to protect, sustainably

manage and restore natural and modified ecosystems

in ways that address societal challenges effectively

and adaptively, to provide both human well-being and
biodiversity benefits.

T e,

om,
¥ s‘em-based °ppr°°cl, Cny

t<° es

ApeI7|Hhs e QIR R K| MBI 09
25 XBot7| Qloh AN 2XI2 BaHEo|D
MSHOZ sjHSts YAOR MEIAE B,
R|&7Hs S| Belsin = esty| 93t HEs

(IUCN, 2016)

Defining Nature-based Solutions. (© IUCN)
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ok

(a)

NbS in adaptation component

NbS in mitigation component

. NbBS in both components
T -
o’
‘ J'

80
ol
40 >
l
0

Lowe U ||xr High
income mid H midc ll ne
income ine

—

(b

% NDCs incl. NbS

Fig. 3. (a) Global distribution of nations that include nature-based solutions (ecosystem-based adaptation and/or conservation) in the adaptation and/or mitigation
component of the first iteration of their Nationally Determined Contribution (NDC). (b) The percentages of NDCs from nations from each of the four World Bank
income groups that include nature-based solutions in their adaptation components (numbers above bars show how many nations fall within that income group).

E=X: Seddon N et al. (2020). Global recognition of the importance of nature-based
solutions to the impacts of climate change. Global Sustainability 3, e15, 1-12. 29
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L
TE 2030 mitigation 2050 mitigation 2020-2050 mitigation
a E potential GtCOze/year* potential GtCOze/year* potential GtCOze*
a
Source E W
_—
s 8
E? E ] Protect Manape | Restore]  All | Protect [Manage| Restore|  All | Protect |Manage| Reatore| Al
SE| 8§
- =155
Griscom et al. 2017 2 100/tE0:e 3.9 3.8 as |11.3 | 39 38 | 36 11.3 = = = 2B8.2
Mixed (Fax;
LSS 25/1C0:e; - - -
Roe et al. 2019 15 = $<|_|3f3 28 34 |=07t|=091| =50 | 46 39 |36 121
100/1C0=e)
<US$ 100MC02e | - - - |7 - - - | 183 - = - |380.0
15 until 2025; <USS (10 at (20 at
. . . 200/1C0=e 2025 2055
Girardin et al 2021 0959056 ) )
2 | <US3100/1C0ze | 39 | 43 | 20 |[107 | 39 | 43 | 20 | 100 | - = - |2B0.0
. Mixed (mainly
S landrents | 38 | 0.8 | 21 | 87 | - - - - - - - -
Company 2021 <L1%4 45/ha)
1.5 Mixed - - - | - - | - |»18.51 543 |334.7|164.7 |553.7
Wilkiinson 2020
2 Mixed - - - - - - =111 | 33.5 | 188.0| 108 |329.5

Table 1: Mature-based selutions syntheses
(Sources: Griscom et al. 2017; Girardin et al. 2021; McKinsey & Company 2027; Roe et al. 2019; Wilkinson 2020)

Figures in italics are derived from results reported in the study concerned.

ZX]: UNEP and IUCN(2021). Nature-based solutions for climate change mitigation
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Nature-based solutions can help cool the planet — if we act now” Nature (2021. 05)
Cécile A. ). et al
THREE STEPS TO NATURAL COOLING eclie et a

Protect intact ecosystems, manage working lands and restore
native cover to avoid emissions and enhance carbon sinks.

u

Nature-based solutions could save 10 gigatonnes OHL plp, J=x
of carbon dioxide equnvalent per year NbS= H 10 | |-'— =)

QAIj pl =S IDIE
Avoided emissions 5 Gt CO, yr™ Enhanced sinks 5 Gt CO, yr™ == |- SRS | |-'—
LBt S - Y 5Pk

P IS
Intact lands Worklng lands Native cover
4GtCO,yr" 4GtCO,yr" 2GtCO,yr"!
AN SEH(22782ha)
B o 1o

PROTECT MANAGE RESTORE *O| O O K- 3H3X{0Otng
Forests, grasslands Land for crops, Forests, wetlands “— = Bl
and more grazing and timber and more
H2l& O™ QAHA 55X 0O}
onature Underlying data are in Supplementary information, Table S1. _ |- = = 8 -1 5 - ha

Source: S. Jenkins et al. Geophys. Res. Lett. 45, 2795-2804 (2018). 33
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THELONG GAME

Nature-based solutions (NBS) could reduce the global peak temperature and suppress N atu re (202 1 . 05)
warming beyond 2100 — if they are ambitious and designed for longevity. CéC||e A J ez,_ a/

3.0 Estimated stylized pathways

Trajectories . Current trajectory:
= 2.0°C without NBS 3°C by 2100
== 2.0°C with NBS
1S o WIthOUL NBS e e

25 1.5°C with NBS
5°C wit
NBS reduce the
Q peak of 2°C
PT’ trajectory
o by 0.3°C
Ty} |— —_
g EtAZ40| Of!
(=]
o 2t
o
E
E.s_j 1.5
> Anthropogenic
E warming and
= likely range
LT o SN IO AU s Aot oot ssresseot. 1
(1]
L0
)
© NBS reduce the peak of
1.5°C trajectory by 0.1°C
0

T T T T T T |
1960 1980 2000 2020 2040 2060 2080 2100 34
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OUR FUTURE About The Challenge  About FLR  Regional Action  Progress  Resource Center 2020 Campaign *H E

“ - <=’azlX] Bonn Challenge>
=

About The Challenge

The Bonn Challenge is a global goal to bring 150 million hectares of degraded and
deforested landscapes into restoration by 2020 and 350 million hectares by 2030.
Launched by the Government of Germany and IUCN in 2011, the Challenge surpassed the
150-million-hectare milestone for pledges in 2017.

-203017HX| 32{5%ha AglEel

<M|AZAXZ=Ee| 1 X 12 LFEAY] Trillion Trees Initiative>
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Afforestation efforts threat to
savannas and grasslands

OPINION ¢
By Susanne Vetter | January 3rd 2021 -

© SANDRA RUUDU / GREENPEAGE l _

Eucalyptus plantations belonging to the compnay Fibria Celulose. (Photo: Santiago Navarro F)
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<Natural climate solutions, X}17| 25l >

Natural Climate Solutions

Create a better world for wildlife and people.
£, R27t MR Eofl H7E FRoo LBk
3
YOUTUBE.COM
JI'ﬂE{ 'HE'H" 2| #NatureNow #L{|O| XL} (8h=+0{ X} (Korean Translate)) 7|1 F 17|
H|AFALE

20194 BE =X 2FHMS2| 55 AT 2
AV || S AMELt oMz HAF0 1,0008 o B2 HlE= SLICH
OURALLIES  »oa|= @381 (Protect) 2945} (Restore) HI 82 ZX3{0F(Fund) &L|Ct”

here are marny wonderful organisations already working hard to highlight and implement Natural Climate Sclutions, as outlined in our charter. Please

follow these links and support their efforts.

T pritaln 8
Friends of
theEarth
FRIENDS OF THE GREENPEACE NATURE NEEDS DAVID SUZUKI REWILDING WILDERNESS REWILDING
EARTH HALF FOUNDATION BRITAIN SOCIETY EUROPE
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(Natural climate solutions : ZX| ZH|2,K 20191 48)

ok

A2 =H0| MEE XS5 20303 MO0 2R3t A ThA 24510| oF 10| A1 7| = £2ME SSHEMA LAZ HIZE 3 9SLC
Jatural Climate Solutions= [ 2F& © 2 ob#| o AEjSte 2212 o|0|EHL|C O3 L IS X 27| 23 AF2 2| 5% 843 0 A=
B2 P HUEUT
I E0| YA 9l 4| AE| = s Tarof Hleh 2 00| ol HeQIe AN 2 AN =g HST <+ olite WE AT O, 22
Lo O|SE K| QT N oE Z2E5lsl 222 L 20| USo 2 AH 7S L2400 T AT X ES IH 52 HE gFEL
Ct =102t M4 E)| 21 CHHES &2 AFE 7= 0tshof| Tt 8 F LT}
o EPASZE ZADOR XA2LELE 15°C 0|4 TS| 0 & H2 S0
o ST A 2hE =9 NECE BECCS(Bio-Energy with Carbon Capture and Storage) £= HE 57| ZLEHL 2R 722 H{Alz 27 ¢
SFOE QUEE MEISHE THYE YOI Hsle| HEES "ol BE S U
o = BI2E £X| O|EFSA| USA| U S|ES0 S EtA A S0 28 gl 1) Ataisl Js 0] 2 AHQ ECIE EQ s
L2 80| USLICLOIHR XY | F 27 22 Yoy Qo &2 G710| (2 W £ TT SHO| AT ;%S LHT S
|t
o O|S Sid5}7| Q5 M AHHO| 22 SK|E ALSI= S HAT LR 7l SIS LICH AR Ot S Q|HBIX| Lo HA $&2 0| &
SR AT S AS LTS BT Q0| & R S 2 X SZHEES X G Ao CHYE g ST
o 02T YOI ET5LT 024 T 22 M S HAIT DA Etd THO TE K32 2.5% I AL
o MEtM 23|= HE, Q0 MECIQE S ol (UNCED) U SN 7| S ¥t et (UNFece) O A 7| Z 320 2 a st AT X222 {2
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Opinion
@ This article is more than 2 months old

Carbon offsetting is not warding off environmental
collapse -it's accelerating it
George Monbiot

Wealthy companies are using the facade of 'nature-based
solutions' to enact a great carbon land grab

Wed 26 Jan 2022 12.33 GMT

There is nothing that cannot be corrupted, nothing good that cannot be transformed into
something bad. And there is no clearer example than the great climate land grab.

43



) K W0 Jo 4 -
A B RE o

Kl K W L % © U

s o gl Mg oo o A

g S o < o &Rk Wo

X il ojo T oor Ko =

g oo Ll

= mE oju o =T <F 1o % 4

il WoE I L S

fos. AR KOz <4 O RO -

oF 4 on iy i 5w ™ o i)

o oo of NN AP K 2

w U w WK 5 AR 3

S N AT R B

_m_m__l._o_._l_._q J ® ou © uH — U

2O MK s 35w = ol

m_.A_._ o3 Noo0 K I wo B XK 1 =)

m k& T m © i oF FU I mwon

— & W T T oo ol By

I S L =T T O L R = U

R @ S e X

A_.._ w0 : 3

O

H__... Q@

I~ v

S -

<

E|

~

-3

o

OF

Kir

|

4

! 2

R

= I

mH“—Lr. ol

Ziai=

G

&, 857 A0, 2075 EI|5(0F

THe} 1



CiofC]| o

“Hi=f, B

| S

Support the Guardian

Fearless, independent, reader-funded

News

The age of extinction
Carbon offsetting

the |
guardian
org

;’u; ri('i( ;;reellﬁeld

¥ @pgreenfielduk

f v &

Opinion

World UK Coronavirus Climate crisis Environment

More -

Culture Lifestyle

Science Global development Football Tech Business Obituaries

Sport

Revealed: more than 90% of rainforest
carbon offsets by biggest certifier are
worthless, analysis shows

Investigation into Verra carbon standard finds most are ‘phantom
credits’ and may worsen global heating
‘Nowhere else to go’: Alto Mayo, Peru, at centre of conservation
row
Greenwashing or a net zero necessity? Scientists on carbon
offsetting
Carbon offsets flawed but we are in a climate emergency

A 94%+= &

Most viewed

Live Super Bowl: Rihanna,
the ads and everything but
the football - live updates

US shoots down ‘octagonal’
flying object near military
sites in Michigan

Live Super Bowl LVIL:
Kansas City Chiefs v
Philadelphia Eagles - live

Live Cyclone Gabrielle:
state of emergency in parts
of New Zealand as storm
gears up - live

India opens first stage of
S13bn Delhi to Mumbai
expressway
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Naturally regenerating forest area (1990 — 2020)

B atural regenerating forest [ Planted forest

5000 (BX: 2020 ME7|2EA)
4 500
> (A ofs) AEHE 0lg H
ShA 2A5H0] AR M S B
3.000
7t 22t 5 M CHA OF A
2.500
2.000
— > 2012~2020F 5B X| 1,650 kn =4
1,000 = 1,420 kni (O T™F 178 kn ) &=A
500
!ﬂl N
B CET > 1987~19981 M 810 ki A
AT M 2" A2 HE (ZX: FAO Global Forest Resources Assessment) : 2008~201 8LI_— j)HHE-' 7 k _)"—E =
(BAHE 38T 0 X5 F7)
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