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Timeline of the 21st Century

2040 2050 2060 2070 2080 2090 2100

. Inundation risk in percentage of land surface below mean sea level
13 Province in Delta

50cm 60cm 70cm 80cm 90cm 100cm
Long An 0,61 1,36 2,85 712 12,89 27,21
Tien Giang 3,79 6,71 12,58 25,23 37,57 47,80
Ben Tre 6,74 10,19 15,11 21,46 27,83 35,11
TraVinh 2,29 4,95 11,51 22,22 32,79 43,88
Vinh Long 1,31 2,02 3,66 8,28 18,34 32,03
Dong Thap 0,36 0,69 0,96 1,28 1,94 4,64
An Giang 0,08 0,13 0,29 0,49 0,90 1,82
Kien Giang 36,82 48,85 57,18 66,16 71,69 75,68
CanTho 0,99 2,88 9,97 26,69 44,89 55,82
Hau Giang 18,83 29,37 38,50 45,88 53,21 60,85
SocTrang 11,32 14,97 20,25 26,91 33,13 55,41
BacLieu 20,08 27,78 36,84 46,31 54,38 61,87
CaMau 40,31 48,05 56,81 64,42 73,58 79,62
Average whole Region 14,86% 19,69% 27,94% 31,94% 38,80% 47,29%

2. MONRE; Ministry of Natural Resources and Environment

WWF CLIMATE ACTION SUPPORTERS 7



AIASlO] A XA HIEOR HIEES 1990UTH o) ML ARl TIe)
SHLT, EEBH YAMSY ThEE HAAE 22 ST olof MS YA FQ 47 £
£Ho| SIQIC HIEHS X2IHOR orAlol S8t TS JAD U HEL oA 4
Fo| 22 HIE MUFOIN LISCHL S48 J|SHster §a2H 4o nh|2 o
4 Q20| O YOOl Tt} BiisAPE HiS Of2{9IX11 O B ARISO| =t 0
2H 22 M YATOR WSAIZ|D UL

Me Al Mol £Q BHE 7= Hatol| OjX|i= o HEO|Ct Hitet 742 Fet
0| SHoICHE £ ME0l| =4 H7E MR LAUPKS2 WIzE 2 =0
0= 22| ot H7T2 SHOMHY Al M2 100g0| LiE= EHAEXI=0] 198
kgoil O|ECt= A7 2HE X' 2012101 LiE QAT O] H0f =M, W 2H &
lha= &2 1472t9| O|MBIEAS Y = U=, WIZE & 1has i X2
Ol M M= MR= 0.5t01 St

HollAf AR LAl AL8E|= EX|7t 0§ 3~5% S7FetCt MY
H X5t St 22

LA AR} oot EA =X S o= 2HHO|
<03 4> (1) HIZ ZEL A
(EH: B RYS 27 ST
(9)HIS HEL A4 WY Hg

(BN t=eE $F2 7R

OXHE HIER W R SRR {SWRR)

2022207311 4§ B 11 213 X{H gn
2CI0b -

© Antonio Busiello / WWF-US

WWF CLIMATE ACTION SUPPORTERS 9




IMTAS| ZAX|Md

A|0|A AEICIE EoH IMTAS| ZH|A S mtelstHLCt.

e
EX: zhet, B A (2018) LIPS 35.75mt 357,504~1,072,512$

MENSTIQHAI0[E QI AS S| HIAZOILT AR Sof HAMSE 08310 Al 2 4.09me 16,3435
MOz 0|8 7H53t IE U HIEF SO| FASS B4BORM YNT B 2
N g TIKs FYARE MGt B Kot Mol I e %Al ) .
SO[Ck(R8H, 2018) O/} YAIMEC| BHSS T HASE THET}POM Hefle] 8E e AT E 2 B IMTA
RIIEE, HER= 7| SLSBF(DIN)S WFITCL 0| Sall &EH X|&71s54, SN ek, B2t (2018) E49| 46,328,880 48,194,294
ZT9 Crydnt o/ ZUAES S0 ZAA b, AR 2842 R o= A E0FH|(Z7hAZHH| H2)) 1,073,636 1,185,269
0| 7ts3trt(Chopin etal., 2012) & s 38,331,363 38,479,545
IMTAS HISHZ0| B2 @02 aMZe| QTS MASID, K2I2 17 24 i) i) gl
&, 8ix7 QAR MABHE WAlolh o= bisteel S0 mat 7|83 212 stk 21 29
0l OISBIEE 17| SISHAIOICk, BO|RE2!, OFROEY] So| T2 HBAH Aly| i chel 5 HSIE o7 94
20| Hle} THA3H 7120(0jM THES J|SZ oIst oAl 23 HAK HAIE 22 O chel & big 9.7 %8
=1, £9J0| 2Tk FHo| I BiTt, ole} of 03 32

<E 1>7|E M A3t IMTAS| APEH

O 3~59%2] Y12 20|
M SAIFOR Wt

IMS (Integrated Mangrove-

Shrimp)

Yozuele| ZES A7oHat
olo| M2 TR HHZiE
%9/ 50%Ojgte 02 Hs
sicts i =)

IMTA (Integrated Multi
Trophic Aquaculture)

sao9 ML ARTIA7), LS, ELEE SHRHAENZ ] BolAbe S 3
S 710l 742l X
2 Che ALl 1% 2 SE S8t 40 HE I WEo| MEE Y HTE 52
10 ojg £2 CHst 42 Y402 ASH
ofsaA HRoto] OfRISOAl | Choss U ebet
22 =E M X
HEH 1 - !

1 - - Z — . - = —
- = — = — . i - — —
—— E e ey ~ ©WWF-VietNam /Cham Team
| — i i ~ B B, - -
3. IMTA, Integrated Multitrophic Aquaculture System — — Ean - = e i

WWF 7|Z8E MEEX 57| HOM 22H 10

WWEF CLIMATE ACTION SUPPORTERS 11



<H4> 2uHe| IMTA 2R Bt &7 2t

1) ALE0H| of3h QI 0] PAFLY 2TS Mo YHO R izt Y
2) OFAIAH 2 O| MXFE AOHIIK_}%F% §7|- _‘9‘_3!_}

3) s oH Mzt (s Hel)

4) Ab2H| 24 SO T2 ZRY

)El_nx QFAl
2) 3, 2, =R, MR S2 DRI SF52 FHFCRM Ao FH g4 7|o
aoeta

3) X[ LH o{HRASOH IMTAZ|&E T3t0] Of7ta S0l 7|04(Ma

4g Mo
Al | sriey | S XIGQ SE0 HEHMAIM AR £2 £2
SM® | L2 22 Jrs0] BIEE M YATOIN I HEs| o
may | -1 Iotel 220l et
« 281244/0] 7H58101 IMTA HE 0|
ara | oS RIctel B
- 24| LHO|E 418
spar | - oI TSl )
= S| <oz H4j0] TH5BHo] IMTAOIA SRl HEE 43

=l ALMAL ohof 2ol S 0|23t MH|H|Z(B/Cratio)2 3.352 24

2) ek 157F FAIAS X| &8 A2 207K (NPV, Net Prevent Value)= 11,422413H2l LiE 40| £(IRR, Internal
Rate of Return)2 26.4%2 ZAX|H EtZA0| Q= o= Y

3) S} IMTA FAIS CrFst KetE M2 S T, Tojsts DRIIIK| MHOZ WHAIA LIZ 22 13 FHH
TH|E HE EO0IE HO = met

ot
o2

1) AlR0{ZH0.5 ha) ZHIAM 24 Z1} IMTAS| 24l0[2l2 96,8000t 2 R AME|UCH, 0
);lo| otAI |Q! 9f4,300._ EE|' otl 500:1 [X=1} E‘l Lo 7-10§ ’cxi

2) A Thel 24101 10.8%2] THE 20|21, IMTAE 12.5% LIEHHMTAT} E OfRQFARCH 243t 0 2 B}

3) EHmlS N{SHA| E|H IMTAS| ZH|AL Of &OHE 2o 2 JEt

= %ol eyl A= ctel of

1) Chopin et al.(2010)= IMTAS| O|F 1} Z1p& A|RHHEitHo]| 2t5to] 24

2) IMTA 2FAlo| A4 EtA Q1 59| HiE M2 &S NTC(Nutrient Trading Credits), CTC(Carbon Trading Credits)
7|Z0f| of%t St 2 BHiksto] HiER HZbof 2tet AN 238 £

3) AlA ME=35.75mt, BA "2 7kX|(NTC)=357504~1072512%

4) 9 BZE=4.09mt, 2 2 7HX|(NTC)=16343$

i
1z

=]
=

1) Ferreira et al.(2012)= #Zx0|(gilthead bream)2| hFALatH IMTAO Chol At et Zat

2) THed Aol HisH IMTAZAl0] B Eel Hat ZH|gol| QoM 26t ez 2 M.

3) Fundy2to| 7| ClO|EIS O|83t0] Xh2 ol it B = IMTAS| FHA foldg =&, 0fojl Chigh Zutz IMTAZ
7|E S QM ECH2HTHTEK| (NPV)OlIA 2915 2Ol HOZ LIEFEE

4) ZRIH 2l ZHOlA IMTAZH AR OPEYO| Qli= 2O 2 HILHE

MEEX57|H0M 28H 12

12! 5> IMTA 24! C|xtol

HZZ A2F WA IMTACIR! BB A 2wy

|
7

10m

2o/ IMTAZZS CHACZ AHAIYEE T
o7l 2| J|& =S XY IMTA R

0ID1 7tHo] XF‘OHH

|'>I il

 THE] QAR LIROIA 24

NS A8 Jh=e| 2o 5
J22 Mot s oAl

sto] ANl It AuE £E, oS
QHRCE AHALY CHYX|= Ca Mau
2 MYACH, sy K92 WIAZHT} HSdtes 4702 MElA| MH|A9 &

7FXl= 201010 2f 62 E2{ 2 2F 3,000 ha/year®2 Z=HEICE

WWEF CLIMATE ACTION SUPPORTERS



<H6> Summary of the total economic value of mangrove ecosystem services in Ca Mau Province in 2010 Z*{: Vo et al., 2015.

Ecosystem service Based on R IIEIEE
Y (US$/halyr)
<30%% 991 5913,297
Mangrove
Fisheries coverin ponds 31-69 1,289 3,966,253 17,720,222
(%)
> 70% 3,248 7,840,672
1,000 7,904 80,307,000
Erosion control Distance tothe 3,000 1,651 40,185,000 136,566,000
coastline (m)
4,000 450 16,074,000
Carbon sequestration Mang(rﬁ;';’ area 73,994 620 45,876,280 45,876,280
Timber Mang(rs;’)e area 73,994 5,700 421,770,246 421,770,246
Totalvalue of CaMauin 2010 (USS) 621,932,748
Total area (ha) 187,533
Mean value/USS/ha/year 3316
<18 6> Ecosystem service values in Ca

Mau Province; an overview of direct-
use values and indirect-use values
ZX:Voetal., 2015

Hej|(Legend US$/ha/year)
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Pilot technology transfer projects

Establish the framework forindigenous develpment

Technological
development

Identify R&D priorities

Develop, test and evaluate prototypes

Commercialize technologies

Human resource
Development

Assess skill gaps
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Implement training initiatives, enhance technology competency

Develope leadership / educational platform
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13 12> WTP for different shrimp

products (VND 1000/kg)

ZX: Xuan et al., 2021

S6| ASCIH ZARRE HIE WS ASC 01 3IS 28 %7 ZToM, ASC 215
22 MOUAT| ZP FEF 91F0| SIILE HIASC 95S B2 M40l

o 15 B 2 726% T £ 7122 werm, 2IHOR TR Bkt 2498 22
222 YHCES 20214 Xuan®| R0 TS, ML AIZOIM AEZ 015 207}
EAIE 94 WS} 71E MR MSEIUT, 915 M 45° 7H2 0 AtIRH ASC

ENJLEAE MRE 7ol of 7HE 2 &8 Y0k St (Xuan etal., 2021).

Labels MNL with interaction MIXL with interaction
Mean 95% Mean Standard Quantile

Confidence

Interval deviation 2.5% 97.5%
VietG.A.P 183*** [122;244] 256*** 281 35 792
GlobalG. 209*** [145;274] 325%** 316 106 961
A.P
ASC 243" [173;312] 365** 343 138 1057
Naturland 208*** [141;274] 303*** 295 199 896
Nolabel 231 [160;303] 242%** 294 25 821

Note: *** =1% significance level

WWF 7|

SH=E
33

MEE{Z 57| HOM 2

6. The study identified that although ASC certified farms faced higher costs in electricity, production,

and feed, farmers were able to secure better prices per tonne at the farmgate level (up to 76.4%
higher), resulting in a more robust net income. This demonstrates the ASC scheme’s potential to
enhance the profitability of farms and offset increased operational costs.

7. VietG.A.P, GlobalG.A.P, ASC, Naturland
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<12 14> QaLtate] M 42 24
S} SHUA MBI EE, 2018

<38 15> 2|2} M M/ EF szt
HIE kA £012F 5%): QAN 7|7

B <1,000
B vudflat

<H 12> World top importers of shrimp
January-December (1 000 tonnes)
EXN: fAAEE7|T, 2023

WWF 7|88 MEEZ 57| 20N 22

FTADISS HIELH e

36.2%

0| ]

48.8%

FTANE HEZH M2

15%

v N 337,057,673
" I ¢+4,064,571

., I 71,340,432
I /4,955,710

e N 422,140,028
= N ;562154

2021

0 291 & 49 & 69 &2 89 & 10 &
0,
2020 2021 2022 /; ;;':/';“ie

China 613.10 658.1 949.30 44.30
European Union 660.10 741.20 835.90 12.80
United States of America T747.40 895.00 841.60 -6.00
Japan 211.90 219.30 222.20 1.30

Republic of Korea 77.90 86.10 94.10 9.40

United Kingdom 75.80 82.80 7760 -6.30
Russian Federation 58.70 89.80 55.70 -38.00

Source: Author’s own elaboration based on TDM. 2023. Trade Data
Monitor. Cited 1 May 2023. www.tradedatamonitor.com
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Bolo| £i9| BRI MAZS thERO| 106, sfttal|Rol 74 HER, T2 A2
A 715 ChH| BRI B 28120] £OBIM Mot EDDL 7| G20 28Xl 22
2} TyIH=CH(EEY, 2023). E31, 8 ¥ Aot 2Q2 201 0|4 B7| 420 7}
S, MTHHO R He Wit 28 Qob|o] 2D TH(R2Y, 2023)

D2, BeY &

x| =THE 2loh O|FOX|= 2 EM= SRS T3t St
2

£ WMAIZICH (Lawson, 2014). 2 24|2= 20002 E 2018 AO[0f| 6302t HE}
Eof M2 HAHZ QoM B J|Ab= 0] T 39%2! ¥ 240%t HlEIES| &ME
KEXIZHC} (Ananthalakshmi, 2019).

0|2t Z2 & A2 B2 Moj| |3t QELE FEA SO MAX|IE mha|st
o, X|go| ME CtAMS LUAAF |1, LTSt EX0]| T2E|UH EAS 9EAZICH
(ZRH, 2015). E3 % O|EHX|7t ma|E Z B HY
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fa|o] =HOo = X|SEICH STE0|He TH THEH WA
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]1 o
{2F5tH, o|of| 2t &R, 59, HI=Z 7t J=dHA| AL E

T MM ZHOIM LMt WIS E3t SHE ZaSch Yzl B4l
POME(Palm Oil Mill Effluent)ol H5| H2|=|x| 41 wEe A2 B Ko
watetn, |2 Qlsh eiEl Wt sHHS 12 X% FBIS0| Kjglozs

=
B A2kt A5 F|Sots A2 WelisiCh (Hosseini & Abdul Wahid, 2015).

SIRIEH O MAS THE 2Rt XS RS HoICk ¥ oiE ARZMo| &
Ot OFLIRY, B 2 | MAtro] o 61.2% ISUIAOP KHRIsts 27t
2 MO Rf2lostn oU7| 20|t (DAY, 2023). TXIBH B Tzt B
+Ho2 halzlolofof SRl Btk Olo] & ZRHES So I HY-AIZ
A G e KATHSs B S| 712 AR $ict,
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I[ EI‘“ E 7“ R <33 1> I Lj|AJOf X|tH Tl AAL ®Ha|(Production by Province 3-year average 2019-21,000 metric tons)
— ——

H|Z X| &= (Palm Oil Explorer, USDA, https://
ipad.fas.usda.gov/cropexplorer/cropview/com [ ] 11,000 [ 10005000 N 5,009,375 @ Palmoil mil

modityView.aspx?cropid=4243000) Percentages indicate percent of national production
Qo
= ZZHEE H24 R H ME H2|TE F ZE|OHY OFS 212 2000ha of & ¢
SHel 2X[01M 300 0|42 A52 HULE =YY 7|H HY MHIE otd, b
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A &R 21X
AHCHAXIE e 22| M Z2|2tE HESH(Kalimantan Barat) & ZE|0Of< OS2
Q12 2000ha 2| Zm|etE £X|7t EIC.
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<12 3> QAo 259 =0 IE K|
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Indonesia, 202201 A{ x{Q1E) SELATAN

ash.a3 <1 4> HEUIQ M 25 B EUE|0|M BE K|S

RIAU (Atlas of Deforestation and Industrial Plantations in Indonesia, Nusantara Atlas, https://map.nusantara-atlas.org)
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] Deforestation Since 1973

"] National Park or Reserve
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1. Mike Shanahan. (2024). How fig trees could revolutionise reforestation in Borneo. China Dialogue.
How fig trees could revolutionise reforestation in Borneo (chinadialogue.net)
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(CRU courtesy of Rosa Ines, Acorn
Rabobank)

e 29 A2

500ha (2000ha*0.25)2| &HEX|HE E=UY 7

Rabobank Acron ZZ0i 7I2tCH2000ha s& MHCE =l
EANE2 44 79 U9 —‘?'—XIOH M ZHE
Removal Unit, CRU)2

DI A2 HES Sl ddlivt 222 SII2 SHRIEH, 20 M2IS HRHSHK| o

2ES AR 5717} Wit

Acron®| 1ICRUE 1E2| CO2 M|AHZ 1t 2o, 2023 102 7| 1CRU & €35 7+4
ol {2H=|RACt Rabobank Acron 22 2023 20,000hal| E22H|ot =25 71|
=& Af°*01IH 25,000 RS EtA ZHEOZ QIY WML CH2kA =Moo Z,
2,000ha? ==Y Hs o*01|A1 2,500t2]| O|AtaHEEA H|[HZFO| Q1|0 2,500CRU
Tt UHE H2 °d?_* ok 194 2MDERIo| F 7t +0/0| HEE O 2 Of| MEICE

Risaralda, Colombia

Colombia-Solidaridad
Latin America (Coffee)

Coffee plantations with shade trees and medicinal trees, supporting farmers, flora,
and fauna alike. Solidaridad and Acorn helped to make it happen.

Project data
13,327 24,811t 20,933 ha 24,811
farmers helped CO,, captured land covered CRUS issued
Project progress
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15000 CRUS 8000 farmers
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2019 2020 2021 20222 2023 2024

@ CRUSIssued @ Farmers
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Axiuiel EHES siZslY| o =52 Y £ LIRS ZES o Mulsts =

A #Ct (Shin et al., 2020). HLIRS S E Lt
1037 11 &D), LRI destr| M £7| 54
0| FHEES Sl HuiE Zio|ct

e
==Y (agrisilviculture) &
2Z double twin rows HEHZ &7

’

oo, o

= Qlel Ci2te 3l orel, HHOY MAL SAOIRtE ZNIR! B, M Ct
1 BT, E4 529 Awﬂ 7, A0lelol Sk S Aok 12 8 4 A8
A
P

<12 10> =5 YUY A2 o|0|X|. Livestock®} Fruit tree2| A< siEH ubalol| Tete|X| gton,
Legume timber trees= 2X|2 LI (timber trees)2 HAsI0] MESICL, (Masure et al,, 2023, p.6)

99 palm tree/ha

N T

Time
(duration)
- ftom
5years
Timber
<4—— Food crops <4— Bunchesofoil palm fruit —»
* Oil palm Food crops ' Fruit tree ” Livestock = cover crops Legume timber trees

E The smallest spatial unit for which all of the ecosystemic service produced by the AFS are provided.
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EHA
E700i| HLILE DHRIOHE, EFZ, 2t 22 4FXES 0] 271 218 BEDICL
Y HE2S2 =sUU| X=F 0|8=H, =g MEj2 olot &2 ZYo| 7ol glrt

o
=

m
m
u

(Ecological Trends Alliance [ETA] & Tropenbos International [TBI], 20
A2 H2U|Q EXEO| EXstn, sieh X|Ho| F4A| 2t=20)7(0] F& A A 52
Al2k Xt20| 7Hs 3L} (Food and Agriculture Organization of the United Nations
[FAQ], 2020). 7| 0|5 HIHZEZ Mucuna bracteatasS 0|E3ICt 0| 2L 7|1=
21 YIHAEECH FHA g2 Ho| HXE WX[stn, 3= (Rhinoceros beetle)2
E25E 93%9| IISHE oflYstH, i Zatel HAUH S530| T (Chee, 2007).
ZEx8 LIR2&= Meranti LH2E MECH Meranti= QIEH|AOF EAIZSO|H 24
HEOE |UCN red listoll SR, E=URCE MECIAM St ghH Z2H
& 258 £ CH(“Light Red Meranti”, 2017). T muliet HZHE| ==Qlele
BCR(benefit cost ratio) 2{0] Zt2f 2,71t 3.1 2, 25Y0| O ZAXXY Ziolz} of
Ab 7bsSICH (Takaweian et al., 2015).

E8B
2o EMolL sRIES M Sof met 28 & = S BE MAIRICEL £
7|19 4EXEE FrAtHL n70F S8, "@IHEEE Calopogonium caeruleum,

Calopogonium mucunoides S2 #Heiigt 4 QICt (ETA&TBI 2021; Al Manar et
al,, 2023). 0| ZEEE EEYUY0| Xt O|ZEICL F FHHEE 2F HATH AE
O|H, MXt= 20| Chet M=o 0j Act SMHECH 4EXE MEE Mz otctH
E5AY0| X O|R0IX|= FH7IR LIFLE SFLIRE RHEE o~ QIT
2021). EHURHHHO]| HISH 71712 E= 2 S5UU2 2121 24%, 48% & =2 &3
7HX|(25'E 71E)E 7t ZHRIA 0|F0| ALH, 717t E52AYS| BCRS THUXHIE

=
O, 5% =202 T JIAHE S HAMs 4

Hr
>
Ro
_|
S

Slingerland et al., 2019,).
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= THO|Z(PKE) 28 FMAIE

f ool LY =& A| TBHEE T{Z(Palm Kernel Expeller)0| 245t 0
o 7t3 ARt M2[sh=Cl, 20| EICt 0] Q122| PKE &8 &4t AFE HI=E

M| PT Sinar Jaya Inti Mulya(SJIM)2| 7t5 &0l sl Al=3tetct.

=]
—
=
(o} ]
=]

PKE= CHSEH0f| HIgH gro] MEstn Lh74do| &=7] [[H—'?-Oﬂ A &4EX| gkot &)
Zh 20| JHs3ll RS0| BO[SICE PKES| S53t THHEI2 JtE0| MAtd 88
=0|=0| =Z0| EICt Lafo|AJotoilA HA 500t2 |§ ietoz et Aol w2
T, TEANS ALZ AFRA| et AFZHCE AL HIES H7F 2 176022

= 2402 LIEFHCE(Azman, N., et al., 2023).

-

S A
IERR

X

HLIF o 88 HWHI7H AE THKAS Y
(B71 AMR) HEXMOE THY S A2 MAEE T {IIE, MUKt Zotg Sl
SHES chdststn, MAMO| D EMElE AMIAM MAETE sto] ZHg EXiCh
KOICASH £I|= ob&0tE, HESED7t ZISi#iE ZHC|ot & #7t T2HES Higlo =2
B AL AN Bl Q5T 20| TeT AT AlH|E hEF 45 AF T2 ol AFEICE
KOICA2| IBS =217 KDI mHI7HL B ME{Q $2 A| AFRIH|2| 2F 70% 7}2ke| X|§
22 g3 4 UCE BH7Hs 77|02 At 7Hs3E7| TR0l x|l e W 241
5! A M= QlmAlote] 717]Q1 51080l Ea7t Akoll, 27(0ll= 7|EH =2 X
i =2 tree nursery 25 XHH{OI| AFETICE ot RE M= FHIOA MAE T %5
ItE 5 59! £1|= ob&nHS, AHASRI3t O|0tE, 0piZz| So= MHHCE
BT Mt
MECIAN HHS MEste, E21HR2| 20 MAlsHs QYREOE XHEME &
#H7+ AEMNY Z2HE 2105 CIRFQIRCE
M S¢,
Q.\’ > Palm sap
%". & R organic sugar
% s 2

3. Azman, N, et al,, (2023). Sustainable oil palm biomass waste utilization in Southeast Asia: Cascade
recycling for mushroom growing, animal feedstock production, and composting animal excrement
as fertilizer. Cleaner and Circular Bioeconomy, 6, 100058.

4. MABIGIZOIES]. (2022). ZECIOF SAE L4t SEXH ASEM 5t L2 S5, MASIIARQIHS.
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5. WFTO. (2019). Guarantee System Handbook
6. MOEF, (2022). INDONESIA REDD+ NATIONAL STRATEGY 2021-2030
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HL2HOA AAXZ S SXHE=L] Xt B2, 0 (grant)ot Ysid xHat
tetel F<, 8t 712kl 214

2 10-12'4 7|2te], 2-3E Rof 7[2H2 7HY,

== |
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K017|12t2 71El 1% O|X+E9| Kbt
3-8% O|XtE A2 2 4Y
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2
Jo 4
0x
g
n
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+
32
ful
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ol £=212| 80-90%= =R 02| XIS EICt HzH £219] 10%=
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tES 482 28 7|0l sR0A XFE= B 32 21 80%2] 50%E
S|Pt ES S80| 2=E & 5252 el £ 80%E 2|53t

ACORN (10%)

AGROFORESTRY CRU REVENUE
PROJECT (90%)
1
i CONCES-
DATA COLLECTION, L SIONAL
z MONITORING, CERTIFICATION ; : DEBT
= 1 h
< PAYMENT = g
o FARMER PACKAGE #
é < & INTEREST &
© — = PRINCIPAL
[ O
o SEEDINGS AGROFORESTRY >
< GRANT
&INPUTS CENTRE
——
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CRU REVENUE (80%):
IN-KIND & CASH

5

a8

Atgd 7IcH =3t

715 7|ci= 2

E71H 7ici= 3t

® 2000ha O|&t2] B SME|0|H0| X|&7Hst WAlo] =AY BETO =2 Hetd

o RSPOQIZS WSOZM MARHE O &2 IXAR 74S Wtk

U2, ME Z2|DHERR0l| M BHOHCHL (FFB)= CHEF 1,766Rp/t~ 2,370Rp/t2 2
HeHEl=H|, RSPO Q15 S B2 FFBE 9 20%2] 7HAAS S 7|CHE 4 It

o =&5QAUS Soff HLIRO| AAtHo| SHAEICE 2Rl Mt T HLIR O LR ZEl
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0] 46.7t/ha— 63.1t/haZ ZTIE|QUCH= 217} ZXHSIC (Rosaprana et al., 2023).
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7. WWF, 2022, Business Case for Certified Sustainable Palm Oil, p.7
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<H 1> STHIES S| QH2IE 7| 2FSH HiE2F (20114)
EH: JICA. HE TN, 2013

(b9l £/2)

TSP PM10 SOx NOx co
Tt wHA 20.108 13,070 10,667 14,275 8,484
UM =l 1,607 1,044 830 146 5,944

aEd St 246 148 354 116 524

R
AZ x|ge]

Jbeg Uz 7.466 4,853 4,627 657 59.070
0|s e EZ 212 212 257 3,303 16,462
A 29.639 19,327 16,735 18,497 90,484

<H2>S2HIEE A i7|ESHe| 1HHR S7 (20144)
ZX: Ulaanbaatar Air Quality Office http://agaar.mn/

S WA 4
eZ7 10 3%
AlZlsto|2gt7 63 19.1%
HiYF2s7 116 35.3%
IHE HAE (L HE) 329
S SHIEI2 29 8.8%
i 58 17.6%
e 53 16.1%
HttE 354 11.7%
Mzlsto|=gt7 675 22.4%
HYFEES 698 23.1%
ATR EHE HAUZ 4 (T HE) 3,017
SSHIEIE R 390 12.9%
a7 395 13.1%
el 505 16.7%
A=z 59,412 53%
A2 x| FHEE L2 5 111,404
THQIz=EY 51,992 47%
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Hippophae rhamnoides

[ salix spp.
Pinus sylvestris

Picea obovata

Others*

recommended by residents for agroforestry
Larix sibirica

<18 4> Frequency of tree species

B Populus sibirica
0 Ulmus pumila

WWF 7|

el



S Hr <M %Nﬂ___ Mowﬂn_.. 3
= W= = b - = = =
§5 %0 rr wEro  mn W i
i e — o B 2 d = i
E = 1ol gx By 9
= o ¥ X = =3 ooy oo
o AR U & o % =< cgu Dasz g
£8 5T oH g - oo XEN ?
© o o — T Xl .- & 1o
Se 2. on & TR pEw g
L o o o% 3r ® 7o ot & R ot E
<2 o <o = ol Uo RO g © o <
& ok 0 ol I - o |1 Hmu &0 w
= = our W W HEgM Tm3 g
gy o 3 Y o g By 2
o gy <l ol Rl Y 5
9w H AU R0 X = X o
T & = il H 1H S WX W g T e
[CR-I — | © A = < _.E © o W& = I = =
=] Lo ~ © < 5 O T o N o= B
S S8 AR S Il gt SEa T o= ke =
. R S W s 2 (o) oHE o
a ST = = 4 o o0 =T ) [ ] G
] < - H S < Iy o J o R % 00
£ T <0 AWy H T
2 o= B 2o K 29 o
5 5 o of oo = oY oun
j: % WS 4 = oo g <l
g ST ol ot =X By o B oot o X dr
—
e £ YRR muh Ho <F B L _._._n.m-._ X Erk oM om
3 £ 5 EYRIE > = o KU o oy — T X s % B ogo
s ZZ [Nl 24 ue ol KR =x2hae zo=
g S= = o B K g o © oup
5 = i~y Hy RUOJK R ”O i <o Ke W Zo B
- Hm__ H m_._u o i ._.Au M_u i W m K mh m__u
= 2 © x._ REH o 2l
& = n_l S oo B0 0 xo m VN E s g <=
2 L == oo M Fro Soc¥s zaw
£ t RN < S R0 o o W SR RO RO
= o
k2 :
[
=
£
g ks
o 2
o o o
£ s 8|5
bq O T =
£ N o8
o c I
173 o= o
5 s 8 T 12| €
T s = BIARRE:
3 — (1) (]
S 3 S
g Pl 58
2 o < |3
o} %) =
A I
m (G
\Y
o3 RO WU ®U oy ol —
4= X " 7 >
we U= ~ o0 §5
a o - oo Bl s =
ol o T ml
5 5= ok i 38
MI_LMO g0 Al e I =Y L= o [« | %
Rz < | & | A o & ENEEE
ol 5 = = N 2 I = o o o
Lo o Wl _ &k 5g
Xz T o ot n s 9
i} = KH S =
455w iy q| | % E
W N o o g o o < R <9
Moy 00w 2 w & i k:
- b - 2 s
mMLdG.n_uu CA_I N 2 o
= 3 < B a g (i [ =
.An_ K < o 7 -0 puE o
WoRU L oy ™ o N g o Q
(| B o w W B! 5 5= IR
N oo M T H X < o < = 5 5 EEREEE
W |I=_._: — 7 Kl © O o =~ 2 )
o m 2 ST i3 m || F 2 25 KRR
* & B ol S Ha o = 2 =
L R Ea S S < =
' a0 oo KIr F ol o g
0 e ol A b g
b1 g oW N T s 2 & 3
< T O A 3w E <3 85 _
m_____ oW < R G 3 &0 2 S
w 2o o W oo < 2 £ = PSR
= T wo EA 33 B3 ®O = 0 = 5= @ = 8
ol KU EW oo & 0 o k) 5 E S EEEEER
1 L A 28 " - T BE h
d m._ﬂ%ﬂo___%m < i g z <
of #opiag i: N
T = = g4 @
T ol B OO S = S| = s —
o <
™ Al g0 = W 81 S = o 0 & =
W o 5 2 ol = D & 8o =
= OLHw“_“_A.o___._m By =3 £ 2 o ~ ~
L B[ 5 R oF = = £ 5] S| 9| & -
- ol - 9 =
B o bl = S
o g =< K] vDu. —
% go 1] g Kl
.A& - - ojo
o~ o | = | M £ H
o W= S| P2 2 5 -
20 w W =l 8| E 2 = &
- . m__“ wm © s W ..m W\ .m. M
~ 5 i3 2 I i Bl 5
5 B ~ G o= EER Kl
S ok M i HEE 3
S Ezw g .| 25 i :: ek S
= _ = S S L
a TN | X KM 2 Al © | o
= R o = = | g g [ S S = 70
2 qwo_l [ = [ o wf Q oF
E K NA..M._ol_ B | or Ta T o o or
— ﬂ m____CH__m OF )W [T} % W
~N A = &N 5 3 5 £
v ______-oo = H Vv =




>

ot

OI-

2

et rir
ro o

&t XIXWIQI ?:1340I ‘1'8 E01I71I Kil71l —1?.'

{3 A= Of2] XS 0]

i

A
_
o

[

IS

I 7QHHIQI oj2{ZolCt 2 ZEHE|M Z2ISHIX} Sh= AlH2|of ZZ2 5
oF S42 ATt 7QI"“'OH/\‘I Xt2t7| =gttt st
7P(I.T'_ A;!Ef ﬂ’g 7(I"“Oﬂlﬂ JII‘H g = AS HELR

Fopt Hasic

-

3

© Frans Schepers / WWF—NetherIands

MEE{Z 57| HOM 2

H#nEH

1

. 272 (2013), TCOVERSTORY) , #t=2u &3], p.42-52. https://

innovationlab.co.kr/project/ktng2018_3/

AUZE7T(2016). "SHEE! A= Y SIS EY21." The Magazine of

the Society of Air-Conditioning and Refrigerating Engineers of

Korea45.8: p.22-31.

. FHMMRAY 51 HA2IAL(2024), TMongolia Cold Wave (Dzud)

response-20241 , DREF Operation.

. O8R!, T=xj™alo|2ty) , A=A, https://www.forest.go.kr

5. 0 (2014), FRIQAIS HEHP HIAXX|HO| MU H2f-SZ A
MIEFAIZIO| X|HE B2, B

. E2{02H (2015). "B 2 STHIEE Al| 7|2 2X|of| chst 7"

L AALS =2 ZRICHEt R, 2015. ZRE, 23-24.

. MFilonchyk (2020), Atmospheric pollution assessment near

potential source of natural aerosols in the South Gobi Desert

region.

Het (2012), CH7|@Fat AlZMEelol| 2H3H 7| XA

T

T, CHEAISH

9. FS= 7|21 M OtAHZEH A EE M), staetF L7 |E
2021.7

10.Dr.JanchivdorjL. (2012), T Ground water governancein
Mongolia 1 , International Regional Consultation.

11.BAYARSAIKHAN ZUCHI (2018). "S-29| CH7| 2 2| 71 Mutotol| cH
SteiT - SRUHIERE FUOR " FUNMAIEIY =R SR, M2
Air pollution in the Gobi Desert region: Analysis of dust-storm

|| (2006), AtafollM xt2t=

A0S MF EBILR -

0|%§ ol *‘FE-T‘ 2 Chsf chehel.

WWF CLIMATE ACTION SUPPORTERS 71



OfHIE} T2 M E;
OfO}=, HO| X},
B2} 2| E}

MER(THCHShm A2l
0AS| (n2cishin 2HMEl
MY (2o 2HE el
O|2IH (HAM|cHE W Steta})

=

|
st

OI'
-
OI‘
-

Okl

——
—

ORI OK
1L 4T

)
)

© naturepl.com / Karine Aigner / WWF

WWF 7|288 MEEZ 57| 2aM 28H 72 WWF CLIMATE ACTION SUPPORTERS 73



© Day’s Edge Productions / WWF-US

WWF 7|85 MEE|X 57| 1M &2

OF
=

20234 108 Ofﬂf—’-‘—oﬂ D4ASE2| o2l 7+F0] ’§<*0f9f ofopE '.’.'%% 2 I
=2

ar 11|6H9| ES 1°_I0|91Er. 0|01| rcrar NbS 7|'1+2 oH’é%*OJQE ‘OfHiEL 2|
HMIQFSIAH| EIRACE HEO| 24t HEO|R OLIXIS SAlof Mot FHEOR QI A
EH2t oLX] XS ‘H ZSt At ZUCE HHO|2ALS ALSSIH EQ0| @35 +2
e DI*“ Ctr So| JiME Rroto] Muf 7Hs3t 2=9

2 4= QACh ot X OHs S 7 et 242 71=97 o o]
to|xt MM Al Hto|@OfA S| e HHaH &7 oflL
ot o= Cé'f)ilwtlﬂl HEZ CHA| 3]43t0] F7|, = S

ofliX| 2x|7}F 2t EICk ofmf Ak T 7| EQ1 2| EMHE
Eoto| )Ll-A-IE_ 7|.|EF?5|- ,"' I-Io| 01||:|X|°J° |g H% |-0|9_EI|-|A§ §L9.
2 xHo| 23t 1Et 4 UL YEMHES HEE FL, 7|Z Ao w2t Y
F“otOtE E9F: 3| EME: HRO|RAF = 1: 0.01: 0.02"E 7|ZEQZ 8=, EX EM

r

oot o 4> A A
IO St oso 2 0%
25 0x
1110]
N
i

I 0

= ne ©

1t 2= B0f| mef o] HIZ2 ZFE = AUCL 72 EHIX| T2HEE EA0lS 9
(oM L E._*.’-E?_%% 7I%1%01I71I Hofte =M, X2t SHo| LFH0| 5
SO S0P Sict 2|1 SRIS0| Witet SE=ES 7|o| Tifste sels &
E5tHM 7|9 HetEHel 0I K| R27F SA0f 7Hs3t0] == ZR| =2t Al
AE

AE Stll 2t FAI2 Xl HHE 7|thE = UL

74

<121>202344 68 ~ 118 OHIIE 2

71 Helz QI 20234
oforE2| 7t= mlsH

G ofotE2 HArY THE o

= T

1
rot
N
oo
|0
Hu
I'-III

Zele, ol 7t2 BUER 25

A|AEI0]| ofslf of|2|X 7HE(D4) 22 2R TJ2{Lt MAIZIMAEH(WWA)O| K2
H, ohM A2 HALL ARl HAHZ ol Feko| QIQUCHH ol AlZist 742 (D2)ol 2
XS ZHOE HQICD BICE AR 2 AL HAECH= J|E HER 918t 7|2 A4&0|
OfOtE 7+89| F QIO Z X|SE|1 QUCt 0[2{3t 7|3 #Hsto| &M m=u 280

2 Qlgff ontER O 2 LSS Y1 ACk

80°W 70°W 60°W 50°W 40°W
[ I |
D4 D3 D2 D1 DO

Drought classification

1. Climate change, not El Nifio, main driver of exceptional drought in highly vulnerable Amazon River

Basin. World Weather Attribution.

WWF CLIMATE ACTION SUPPORTERS 75



<02 2>1902'4 ~ 202314 1|22 Z2|
42l (lowest level) 7 xt=2
(Lindsey, R.,2023)

22 -

20 -

16 [~

lowest level[m]

14

12 |-

Azt 3 oK 23 27

01>|
o
I
o
do
N

2023d0ll= &2t 7kEo 2 IO Z(ottE 29 F2 X7
19021 02 X[ 12.7mofl Z#CL? 0| 7HS 2 ototE 2g LRR
X|He| FES0A it Y22 DKL HHZ, OfOrE Zof| 2l&Esth=
02t F 0| &0| 0f2{3t 42 QI AMZnt ofiX] S Chefet ZHoi|A

1 UCE?

Ot
reorr g
B

N
rot fn

2 oy rE

()]
oz M

il
o
fjo
4y

=0
===
=2
1o

BL)
Mo

on T
_O'l
2
10
1=
-
i
-
Y
_O'l
rr
o
=
TP
i
rg
mn
rlo
N
o
-]
|
Hu
re
rot
fot
)

N
i
rlo
s 3
=
=
C
Joon
N
ot
B 4
_K')_
m
\LI
=
N
r|r

R

o et
= >
5=
=
N

|0
Hu
i re 0> e

o«
rot

OF
=

£Q

rr oo Hu o o
ro
%

2 kU MO
kU
ST

19 4> o

]
N
3
n
&
<o
]
Jo
i
;
H
_\',
ux
=
rot
o
E
P
_I:
>
M
=".é
Hn
>

N
N
o

"-“0 Hu

=
I
o>
Nl
0%
rLI|0
£

M
rg
pal
H'|
=]
10
~
I o
>
_\,'_
E
E
10

0] 1>
oo

2 |0
N HU

Jot o
o
o
i)
ot
in}
!
A
Ll
g
il

1

7HE2 OIS Xioiel oAX A0 ATHst FES 0XD Lk HarHe FHA
o/ 80%, Emmora 79%, |42zt 68%E 421 LHO| oZen Qe kg
O 91842023 6= OIS KI0lA BT Afeh7} 2t LustHCt

(year) 1920

WWF 7|88 MEEZ 57| 20N 22

1940 1960 1980 2000 2020

2. Lindsey, R. (2023). Drought parches the central amazon in October 2023. NOAA Climate.gov.
3. Brazil Humanitarian Situation Report no. 2 (Amazon Drought), 22 November 2023. UNICEF.

4. Hughes, E. (2023). “Everything is dead”: How record drought is wreaking havoc on the Amazon. Al
Jazeera.

5. Ibid (UNICEF).
6. Climate risk profile: Amazon basin. Global Climate Change. (2018, December 13).
7. Ibid (World Weather Attribution)

76

H}o| X} Biochar)

© Jacqueline Lisboa / WWF-Brasil

ofo}=E Qo Hio|QUHA 221 $igt

e b

HIO|Rxt= F4kA SHA0|A HIO|QUHATE 12 F &oi=|0] XM=EE Etot THS0|
CL° 2000 S E| H2baol of2] 37| 2tat (7 Ehifl= Hio|RXte| Mitnt &g

S 9I3t 2ol SHERICE’ 2019 3t A0 E HatEol St SxX|E thy
OF HIO|QXHE HET! 7, &M, AS|ZNMH ZHE 25 15I0] HIE-0|d &
ME SIYUCL O A3t X0 MA0| Z7t811, land-sparring effectet £

=

Motetd MY 7|5 SHOZ QIsf O|LrStEtATE BAMC 1HEIZ T 1042 71
027} EYH W, 0| H2{=Z 2HUSIH $455%Lt B U2 SHOME HIZRE
20| ZieH, A7 SHOME 0|0] ‘LtEl HIO|2AE SSHO0F AHESIALt
QME|HZM Z7tZRE HIO|2AHS XY E=CHH HIES 3 £ & UCL

8. %tZst 2l (2014) &7 HIO| X} S SAIEM|7| HIO|APTL & AIFEOA &2 OF 3 84 RIIEL 8
ofl 0|X|&= G2 Bt Korean Journal of Agricultural Science, 41(4), 369-374.

9. Rittl et al. (2015). Biochar: An emerging policy arrangement in Brazil?. Environmental Science & Policy
51.45-55

10. Latawiec et al. (2019). Biochar amendment improves degraded pasturelands in Brazil: environmental
and cost-benefit analysis. Scientific Reports 9, 11993, 1-12

WWEF CLIMATE ACTION SUPPORTERS 77



H}O| 2 0L X]

<13 3> H21H 33E 29| MjMoLx] Z&
RD&D Ex} (2018)

Haj|(Legend US$/ha/year)

Other technologies
I Hydroelectricity
[ Geothermal

Biofuels
B Oceans
#% Wind

Solar
B Unallocated
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2tE 3t ZEH|o0M= 2 20152 E O|LX] AAZ A HIO|QUIA S 2HE)
0|83t7| AIZISIZoM, HHO| QU A fIE, 7|&, X|9E oK 0] 245t A7
E X&Eo2 Fide|n UCE! =L HEO|R K| 7|&2%E direct combustion,
gasification, anaerobic digestion0| U=, 0] & &AE AHHAIZ] HEHOI|A HE
O|fA0| EE 7}st= anaerobic digestion A|MES &3 EE3ICHH HIO| AL
OIUXIE SAlol Akt 5~ loz|at J|cHe 4~ QUL E2HHo| National Biomass
Reference Center-CENBIOO| Al T3t PUREFA EE"'EOHA‘I 2 7129
anaerobic digestion AlMSS HZHOE MX|st b} Q11 Hatd

olUX|2Cte £3| Hio|2 HE F20|M2| Hpet A & 2FS HS ’515.”519
2 X| st QICk?

Amount of public and publicly-oriented investments in renewable
energy RD&D (Millions of constant reais (2018))

1,200 Smien i e S £ S S o S i e St e SR R
1,000 e e e e e e s e S

800 L R

600 + -~

A00 b o o T oo R i Frmm— . S

200 4 ~—~J - - -~ - - Dy - mmmm | mmmmmememeeme e .

2013 2014 2015 2016 2017 2018

Source: CGEE A big push for sustainability in Brazil's energy sector Figure I1.11

11. GNESD. (2015). Biomass Residues as Energy Source to Improve Energy Access and Local Economic
Activity in Low HDI Regions of Brazil and Colombia (BREA).

12. |EA Bioenergy. (2021). Implementation of bioenergy in Brazil - 2021 update. Country Reports.
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13. 2531, 2021 MZH522021.38 35, HHO| 2H(Biochar)Z 0| 8%t S2IAR L 7|Hst TS HEAR. 1-16.
14. Ibid (253).
15. Marris, E. 2006. Black is the New Green. Nature. 442, 624-626.

16. Teixeira, Wenceslau & Woods, William. (2014). Modeling the Formation and Evolution of Some
Characteristics of Anthrosols: Studies of Amazonian Dark Earths (Terra Preta de Indio), Shell Mounds
(Sambagquis) and Earthworks (Geoglifos) in Brazil.
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17. Maia, C. M. B. F. et al. (2011). Advances in Biochar Research in Brazil. Global Science Books: Dynamic
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18. Liu, X. et. al. 2013. Biochar’s effect on crop productivity and the dependence on experimental
conditions- a meta-analysis of literature data. Plant Soil. 373. 583-594.

19. Ibid (Jorio, A., de S& Barreto, F., de Sampaio, J. et al.).
20. Ibid (Marris, E.).
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21. Lehmann, J. 2007. A Handful of Carbon. Nature. 447. 143-144.
22. Ibid (Jorio, et al.).
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23. Park Yoon, Jung Suyeon, Jung Eunseo, Shin Yoon-Jung, Lee Eun-ju, Lee Jae-Won. Adsorption of Water
Pollution by Biochar Produced from Biomass. Trends in Agriculture & Life Sciences 2022; 60:39-49.

24. bid (Park Yoon, et al.).

25. Shin, JoungDu, Choi, YoungSu, & Lee, SunlL. (2016). Estimation of Carbon Sequestration and Its Profit
Analysis with Different Application Rates of Biochar during Corn Cultivation Periods. Journal of the
Korea Organic Resources Recycling Association, 24(3), 83-90.

26. A8, "2 EME I HIO|2AHS METH A EQO| " ALIMALER|E=R HE TS, 2020.

27. Ibid (Teixeira, et al.).

28. Ibid (Teixeira, et al).
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Slow pyrolysis |  300-550 h‘;”;;:" 1-10 35 30 35 (Shahbaz et al., 2020)
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Carbonization
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31. Ibid (Lehmann J.).

ol

At2l. 1-16.

WWF 7|Z8E MEEX 57| HOM 22H 84

rm

)
ZHOLTICE® M20fM FAIZE SR Al 20~50%HE| +88 0|1
LE LATI HE 2 2E0M THEHE SR =X g2 fIIER ¢
Ol 230171 B0] LOJLtA| =[7] 20l B 2=Q1450~550°CE HFE 20
BICE o] 2ECHOME HEO| U3} BH FtA S| HIEE &OHX|7| IR0
M2t HE x| 28 22HO R CHE 4 {ICL

02 ne

=0 =7t E7HEF pH, YAte] BHE, 0|2 X|@S0| E7t6t, THE
i=] p=3

¥ =

0Q mu B>

Hir

o o

0% o Hm
o

Ho

=3

1=

© Andre Dib-/ WWF-Brazil

WWEF CLIMATE ACTION SUPPORTERS 85



H|EHE(Red Mud)E £
EQ MM Jl2k

Z 5l Ho|xte] 0] - 3f3tH 2 Hat

8 H=EMES) 0] 515y

WWF 7|58S MEE|Z 57| 1M B2

HEIEE 20|52 AMOl HIAMO|E(Bauxite)S MAINIA Ml HEHZ o] MAt
=EIY rOIEE HAlsts 2AFoM LR0)E 1E g AEHE 0.3~1.520]
ME|H, P IR 22 H7|S| 7L AIHES} HE 5SS MitsH= O of
Ch. 22tz A2 0|E HA 32 12 IHEX|ols Agst Zo| BEHEI £
ULk HEHEE ZLUz|Ho 2 QMo 0iL siE7| 2o 2ASKES 3=
HE7} OHESHA| H7|E[ AL M2 =2 SR 2 Qlojof i Wstc)* 2|2
Xrglesto| WRMOo| ZEEHA, £ ol AIEHET 851 Qo ot Ay
OlM= <H 3-2>, <H 3-3>2| E4Z J17I HIO|2X}et BEMES 212t 44 E0]
M3t 5 pH, M7|HE T (EC), 20|22 E2HCEC)S HluCt>

[l
-
T w
N
=}

oo rx o
e
— 4I
rx
MHO
Hu
0>
O_I.

Exch, cations (cmol/kg)
Avail.

iz Mg K" Ca” Na*

400 30 7.65 2.03 1223 8775 2331 203.8 21.59 53.77

Exch. cations
EC oM (cmol/kg)

(ds/m)  (g/kg)

K Ca*

11.54 23.51 17 21.62 21.62 293.11 1528.0

< 3-4>9} 20| Fl=HE

E [m= ) = o
S0l 2gozs £yl WSS BAMoE WE 4 sk LEBolR el
712 9

o
2 150} ECE BIMIZIEH, 52 ECE £ 4 B 527 £CH 22 Jojsict =
81, =0l £8 iR Yole B S4B LiEhi 2ol2aHBR(CEOE U

A SEE
O|XHHLCH 3| H4EAZ 4= AACL CECTH 2 EY2 HIZ7F LR[S o FL=

22 57 = VI W20l HISEE |XI5t7| OI5ILt.

32. Government of Brazil. (2022). Brazil is one of the main exporters of bauxite and aluminum.

33. Lima M.S.S, Thives L.P. (2020). Evaluation of red mud as filter in Brazilian dense graded asphalt
mixtures. Construction and Building Materials. Vol.260, 119894, 1-9.

34. Ibid (Lima M.S.S.).
35. Ibid (A15). o2 & &3,
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36. Ibid (415,
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37. Lima, M. D., et al. (2021). Colorimetry as a criterion for segregation of logging wastes from sustainable
forest management in the Brazilian amazon for Bioenergy. Renewable Energy, 163, 792-806.

38. Myclimate (2022). Electricity from FSC Wood Waste in the Amazon.
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41. Netzero production sites.
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Sustainability-linked Bond
Sustainability Bond

I Social Bond

B Green Bond

Gix 200N THE D A= B2 33 ZRHMESO| AZ0l T O|EKIE SR5tD
HESH= Aofl 2ot X Hi3iAE Eglo] #E3H 20| HFO|Ch UNEHEA
(UNEP)Ofl =™ Z10 X|Ho| mtn|El O|EIX|0fM HEL|= O|MBIEIAS HoZ &
017] ¢fsti M= 20501 A7HX|2F 65Z O|&f2| A0l QI otrt (UNEP, 2023). 0|
2{et MEoHxel FHut= CHEEA COP 270IM AXE F 15002 FEo| MEH

A
ro
o M
m oY Mo
10
N
m

=
RACHL BITH (UNDP, 2022). 0K S3=0k0IMQ| XTI Z=
=)

230 O[EINIZ BEokn Bsts H0| 2B A7t ZAHekI0] Green Bonds o
22 Siztspe| X WAl AR ELY,

=44 Kol K| 3 SR, W SHO| EH20] £/ 17| 20| Ohcd At
S, HHN T HAS EDS| A 1) 71, HE, TIPS Chyst FHS
O SAHS was 4 oIt MY O YL JIQSI EXRS0| HH0| 2HYS It
X0} HAD NA7HSY, D210 SIS, HHH IS S| BIoPI0] SAHES
Egoh 33 M ATl FRE NSHOR Bfots FAolct
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Note: Data shows yearly supply of impact bonds

NASHY At 7|2 & StLel 2 HESIHL2H(IBRD, International Bank for
Reconstruction and Development)& M#H2% SH?! ‘Strategic Framework
for Development and Climate Change’®| YO 2 SHAX ALS|Y JHA| THAS
2lsH 2008\ AR E SMIMAMS LAHSHT| ARSI, HHIE 30% 0| 40| MAEH,
126747t H= T2HE S MaHo=E 2=t STt (World Bank, 2022). gl
X229 ZHEZE World Banke| sMxHA T2 3 HQHsh= 0|]= 32| &
7FX|0|C}. A= World Bank| A1Z&0|Ct {2 X RBHAIFM Helsl=
Kpatol o, Lrllsh= FHQ| MLt S7{Lt O|RHE0] W2 AHE2 AIF0|M M=

H
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oj TZHEO| 2Xo| 2|9 HOf| AZEl Zint 20| Chatl O[EISX| 28, =2
S5 O|MSIErA ) RATIA ZEA8OH0| OFl B EH|O| X471t UH =2 HE
Xt X&THsst A2l 2ted XHod x{stiofl cHet Feks 24 SOo| 7|of o =2
HME = World Bank2| Green Bonds Z2HE 9| MAINAES E1tst= 20| 2H|7t

<102 2> Green Bonds Z2HE AAfaPH

Examples of climate-mitigation projects include, without limitation:

« Rehabilitation of power plants and transmission facilities to reduce GHG
emissions

«Solarand wind installations

« Funding for new technologies that permit significant reductions in GHG
emissions

« Greater efficiency in transportation, including fuel switching and mass
transport

« Waste management (methane emission) and construction of energy-efficient
buildings
« Carbon reduction through reforestation and avoided deforestation
Examples of climate adaptation projects include, without limitation:

« Protection against flooding (including reforestation and watershed
management)

« Food security improvement and stress-resilient agricultural systems that slow
deforestation

« Sustainable forest management and avoided deforestation

O ZZHES TIHGO =M AKXt 8t A2 3| 571X|7t QT RHW = 245t7|
£2 S0 O|EHEX|el HZED SRI0|CH LR 22| WEE=MTS2 BF2 BESIA
Lt H38 223t 7|20| ZEXol= HEHQ 2H 2 =S HHZ SHX| ZEHUCL
Green Bonds Z2HEZ F3ff 1tot7|&0f| XtZ 2 FAISICHH 07IE M1, 2t2[5t
O O|EHEX| HENAHIE =25t B4t Z2 AN ZRE Hod £ S 30t
L2ttt HE AL RM 22 O RS Z HE|oty XtARsh FAHS &
= UL FHM 2= s 22 M ol X|el =@lo|ct, Tzt of|LHXIE of
oF Y2 LTEIPL iR £2 3 OtL|2t 1 £T|H|BE B0l S0 WL d=
OlLt 2TIZ0| M= =57 (0l] O ZAFRO| BHO| LAUSHT], MRS EAdt = 0f
Aoz 21 X2 OrS0i| EfFE HTAE M HoITHH OHSFRI| of|LX] K&
£ £0{E B0 OfL[2}, H= HHS THAFO| TG = FI1Hel £l A
SO =M ZHH X0l 7HsSttt MiHmlE O|EHEX|Sl SR 1 XHH0ICt. O|EHEX
S5IH S1= REDD+LE CAFI 2 Z2 SHUH| 7|4te] ZZ= 0| £3cfjafe
MEE £ QAT E0HE e AR 2 DR E HEA DL SREC 2 ¢
ted T S2f 2tE 7ItiE £ Uk HHm= wKo|ct JFS0| O|EHEX|
41 29|E ofsljotx| RetCHH X|&7HsSt OIEtERI9 B3, #El= 27t
Zi0|C}. IELM RIS O] O|EHE XISl ZRY0 Choh WSAI7|= SAlof| 0f7] 22|
us, B EH: BX| B S8 WSAF|H =4 AX2|E BED, E Lo X
AHZME Zd=tAZ 5= ULt
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Subbasin Surface Min I\{Iax M.e an Forest (G L Mean S1D
name area(km?) altitude altitude altitude (%) sparse sloope sltipe
(m) ()] ()] vegetation(%) (©) ©)

Upper CRB 453,078 548 1,967 1,135 77.00 18.40 2.16 3.07
Tanganyika 266,511 551 3,071 1,164 52.97 33.03 3.28 5.15
Middle CRB 973,778 295 3,183 603 85.60 13.60 3.33 3.83
Ubangui 648,276 295 1,719 611 84.95 14.57 2.19 1.84
Tumba 14,083 289 404 323 80.35 7.95 131 1.36
Sangha 285,043 287 1,956 522 89.87 9.79 2.88 2.52
Lower CRB 67,658 272 831 465 54.92 42.65 3.96 4.27
Kasai 894,489 272 1,492 745 83.42 15.83 3.47 3.58
Kinshasa 102,307 1 1,319 520 43.49 54.19 4.86 4.56
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The forest land cover and the ground and sparse vegetation land cover are extracted from the European Space Agency-Climate Change
Initiative land cover product (see Section 3.3.3 for product description). Mean and STD of the slopes were calculated from SRTM data.
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