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LiVW Rf AcURQ\PV 
 

AD  AcWiYiW\ DaWa 
AFOLU  AgUicXOWXUe FRUeVWU\ aQd OWheU LaQd UVe 
AGB AbRYe GURXQd BiRPaVV 
BGB BeORZ GURXQd BiRPaVV 
CE CROOecW EaUWh 
CI CRQfideQce IQWeUYaO 
CO2 CaUbRQ DiR[ide 
DBH DiaPeWeU aW bUeaVW heighW 
DW Dead WRRd 
EF  EPiVViRQV FacWRU 
FRA FRUeVW ReVRXUceV AVVeVVPeQW  
FREL FRUeVW RefeUeQce EPiVViRQV LeYeO  
GHG  GUeeQhRXVe GaV IQYeQWRU\ 
ILUA I IQWegUaWed LaQd UVe AVVeVVPeQW PhaVe I 
ILUA II IQWegUaWed LaQd UVe AVVeVVPeQW PhaVe II 
IPCC IQWeUgRYeUQPeQWaO PaQeO RQ COiPaWe ChaQge 
L  LiWWeU 
LULUCF  LaQd UVe LaQd UVe ChaQge aQd FRUeVWU\ 
LUS LaQd XVe / fRUeVW W\Se VecWiRQV  
NFI NaWiRQaO FRUeVW IQYeQWRU\ 
NFMIS NaWiRQaO FRUeVW MRQiWRUiQg aQd IQfRUPaWiRQ S\VWePV  
NPE NaWiRQaO PROic\ RQ EQYiURQPeQW 
QA QXaOiW\ AVVXUaQce  
QC QXaOiW\ CRQWURO 
REDD+ RedXciQg ePiVViRQV fURP defRUeVWaWiRQ aQd fRUeVW degUadaWiRQ 
SeNDP SeYeQWh NaWiRQaO DeYeORSPeQW POaQ  
SNC SecRQd NaWiRQaO CRPPXQicaWiRQV  
SRP SWaQdaUd OSeUaWiQg PURcedXUeV 
TNC ThiUd NaWiRQaO CRPPXQicaWiRQ  
UNFCCC UQiWed NaWiRQV FUaPeZRUN CRQYeQWiRQ RQ COiPaWe ChaQge  
ZEMA ZaPbia EQYiURQPeQWaO MaQagePeQW AgeQc\  
ZIFLP ZaPbiaQ IQWegUaWed FRUeVW LaQdVcaSeV PURgUaP 
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1. INTRODUCTION 

 
ZaPbia ZeOcRPeV Whe RSSRUWXQiW\ WR VXbPiW a SURSRVed FRUeVW RefeUeQce EPiVViRQV LeYeO (FREL) WR Whe 

UQiWed NaWiRQV FUaPeZRUN CRQYeQWiRQ RQ COiPaWe ChaQge (UNFCCC) iQ UeVSRQVe WR DeciViRQ 1/CP.16 

WhaW UeTXeVWV deYeORSiQg cRXQWU\ PaUWieV iQWeQdiQg WR XQdeUWaNe REDD+ acWiYiWieV WR deYeORS a QaWiRQaO 

FREL. The VXbPiVViRQ iV SUeVeQWed YROXQWaUiO\, aQd iQ accRUdaQce ZiWh DeciViRQ 12/CP.17 (GXideOiQeV fRU 

SXbPiVViRQV Rf IQfRUPaWiRQ RQ RefeUeQce LeYeOV), ZiWh a YieZ WhaW iW ZiOO be WechQicaOO\ aVVeVVed iQ Whe 

cRQWe[W Rf UeVXOWV-baVed Sa\PeQWV iQ accRUdaQce ZiWh DeciViRQ 13/CP.19.  

 

ZaPbia iV adRSWiQg a "VWeSZiVe" aSSURach WR Whe deYeORSPeQW Rf iWV FREL, accRUdiQg WR DeciViRQ 12/CP.17, 

aQd iQWeQdV WR PaNe iPSURYePeQWV RYeU WiPe b\ iQcRUSRUaWiQg eQhaQced iQfRUPaWiRQ, iPSURYed 

PeWhRdRORgieV aQd addiWiRQaO caUbRQ SRROV aQd acWiYiWieV. The SURSRVed FREL iQ WhiV dRcXPeQW haV beeQ 

cRQVWUXcWed ZiWh Whe beVW iQfRUPaWiRQ aYaiOabOe WR ZaPbia aW Whe WiPe Rf VXbPiVViRQ. The daWa aQd 

iQfRUPaWiRQ XVed iQ Whe FREL aSSOieV Whe PRVW UeceQW gXidaQce aQd gXideOiQeV SURYided b\ Whe IPCC, 

QRWabO\ Whe 2006 GXideOiQeV. 

  

The SURSRVed FREL dReV QRW SUejXdge ZaPbia¶V NaWiRQaOO\ DeWeUPiQed CRQWUibXWiRQ RU NaWiRQaOO\ 

ASSURSUiaWe MiWigaWiRQ AcWiRQV iQ Whe OaQd aQd fRUeVWU\ VecWRUV XQdeUWaNeQ b\ ZaPbia. AW WhiV WiPe, 

ZaPbia¶V RbjecWiYe iQ VXbPiWWiQg a SURSRVed FREL iV WR bXiOd caSaciW\ aQd WR haYe a faciOiWaWed e[chaQge 

ZiWh WechQicaO LULUCF e[SeUWV fURP Whe UNFCCC URVWeU Rf e[SeUWV, aQd WhURXgh VXch aQ effRUW, WR iPSURYe 

Whe FREL aV SaUW Rf a VWeSZiVe aSSURach. 

 

COiPaWe YaUiabiOiW\ aQd chaQge haV becRPe a PajRU WhUeaW WR VXVWaiQabOe deYeORSPeQW iQ ZaPbia. IQ 

UeVSRQVe, Whe GRYeUQPeQW Rf ZaPbia haV deYeORSed YaUiRXV cOiPaWe chaQge-UeOaWed SROicieV WhaW iQcOXde, 

aPRQg WheP, VWUaWegieV aQd OegaO fUaPeZRUNV WhaW SURYide a baViV fRU geQeUaWiQg SRViWiYe UeVXOWV iQ Whe fRUeVW 

VecWRU WhURXgh iPSURYed OaQd XVe SOaQQiQg aQd fRUeVW PaQagePeQW. APRQg WheP aUe Whe NaWiRQaO PROic\ 

RQ EQYiURQPeQW (NPE, 2007); a QeZ NaWiRQaO FRUeVWU\ PROic\ (2014); Whe NaWiRQaO EQeUg\ PROic\ (2008); 

Whe NaWiRQaO AgUicXOWXUaO PROic\ (2014); a NaWiRQaO SWUaWeg\ fRU RedXciQg EPiVViRQV fURP DefRUeVWaWiRQ 

aQd FRUeVW DegUadaWiRQ (REDD+, 2015); a UeYiViRQ Rf Whe FRUeVW AcW NR. 4 (2015); aQd SaVVage Rf Whe 

UUbaQ aQd RegiRQaO POaQQiQg AcW NR. 3 (2015). TheVe SROicieV, VWUaWegieV, aQd OaZV aUe aOigQed ZiWh Whe 

SeYeQWh NaWiRQaO DeYeORSPeQW POaQ aQd Whe ViViRQ 2030 Zhich SURPRWeV ³A SURVSeURXV PiddOe iQcRPe 

cRXQWU\ b\ 2030´, bRWh Rf Zhich VXSSRUW deYeORSPeQW Rf a ORZ caUbRQ aQd cOiPaWe-UeViOieQW deYeORSPeQW 

SaWhZa\. 
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ZaPbia haV fROORZed Whe gXideOiQeV fRU Whe VXbPiVViRQ Rf iQfRUPaWiRQ RQ UefeUeQce OeYeOV aV SeU Whe AQQe[ 

WR DeciViRQ 12/CP.17. TheUefRUe, Whe SUeVeQW VXbPiVViRQ haV beeQ deYeORSed aQd iV VWUXcWXUed accRUdiQgO\, 

aV fROORZV: 

a. AUea cRYeUed b\ Whe FREL (VecWiRQ 3); 

b. AcWiYiWieV, PRROV aQd gaVeV iQcOXded aV OiVWed iQ deciViRQ 1/CP.16, SaUagUaSh 70, Zhich haYe beeQ 

iQcOXded iQ Whe FREL aQd Whe UeaVRQV fRU RPiWWiQg a SRRO aQd/RU acWiYiW\ fURP Whe cRQVWUXcWiRQ Rf 

Whe FREL, QRWiQg WhaW VigQificaQW SRROV aQd/RU acWiYiWieV VhRXOd QRW be e[cOXded (VecWiRQ 4); 

c. The fRUeVW defiQiWiRQ XVed iQ Whe cRQVWUXcWiRQ Rf Whe FREL (VecWiRQ 4.4); 

d. CRQViVWeQW ZiWh Whe QaWiRQaO GHG iQYeQWRU\ UeSRUWiQg, iQcOXdiQg PeWhRdRORgicaO iQfRUPaWiRQ, 

XVed aW Whe WiPe Rf cRQVWUXcWiRQ Rf Whe FREL (VecWiRQ 4.5);  

e. IQfRUPaWiRQ XVed iQ cRQVWUXcWiQg Whe FREL (VecWiRQ 5); 

f. AUeaV fRU iPSURYePeQW (VecWiRQ 7). 

 

2. ESSENTIAL BACKGROUND  

 
2.1. FREL DeYeORSPeQW PURceVV 

 
SiQce Whe VXbPiVViRQ Rf ZaPbia¶V fiUVW UefeUeQce OeYeO iQ 2016 a QXPbeU Rf acWiYiWieV haYe beeQ XQdeUWaNeQ 

WR cROOecW Whe QeceVVaU\ daWa WR iPSURYe Whe WUaQVSaUeQc\ Rf Whe FREL aV ZeOO aV e[WeQd Whe VcRSe Rf Whe 

acWiYiWieV UeSRUWed RQ. The SUeVeQW iWeUaWiRQ Rf Whe FREL haV e[WeQded Whe UefeUeQce SeUiRd WR UXQ fURP 2009 

WiOO 2018 (10 \eaUV) ZhiOe aOVR iQcOXdiQg aQ addiWiRQaO REDD+ acWiYiW\ QaPeO\ degUadaWiRQ aQd aQ 

addiWiRQaO SRRO QaPeO\ OiWWeU. EPiVViRQV facWRUV haYe aOVR beeQ XSdaWed fROORZiQg aQ aQaO\ViV Rf Whe WZR 

PRVW UeceQW QaWiRQaO iQYeQWRUieV XQdeUWaNeQ beWZeeQ 2005 aQd 2009 (IQWegUaWed LaQd UVe AVVeVVPeQW 

PhaVe 1) aQd 2012 aQd 2016 (IQWegUaWed LaQd UVe AVVeVVPeQW PhaVe 2). The addiWiRQaO aQaO\ViV heOSed WR 

SURdXce URbXVW ePiVViRQV facWRUV Zhich beWWeU TXaQWif\ Whe OaQd XVe chaQgeV iQ W\SicaOO\ fRXQd iQ ZaPbia. 

The XSdaWed ePiVViRQV facWRUV aQaO\ViV begaQ ZiWh a ZRUNVhRS iQ Ma\ Rf 2019 ZheUe cROOeagXeV fURP Whe 

UQiWed SWaWeV FRUeVW SeUYice SiOYaCaUbRQ SURgUaP PeW ZiWh ZaPbiaQ FRUeVWU\ DeSaUWPeQW VWaff aV ZeOO aV 

FAO VWaff WR diVcXVV Whe SRWeQWiaO fRU XSdaWiQg ZaPbia¶V ePiVViRQV facWRUV. The cROOabRUaWiRQ RQ ePiVViRQV 

facWRUV deYeORSPeQW ZaV cRPSOePeQWed b\ a cRQcXUUeQW ShaVe Rf ZRUN VeeNiQg WR iPSURYe Whe acWiYiW\ daWa 

eVWiPaWeV fiUVW SXbOiVhed iQ 2016. ThiV ZRUN begaQ iQ JXO\ 2019 ZiWh aQ iQiWiaO OaQd cRYeU chaQge aVVeVVPeQW 

XViQg a V\VWePaWic gUid Rf VaPSOe SRiQWV (Vee VecWiRQ 5.1) aQd aQ iPSURYed daWa cROOecWiRQ VXUYe\ Zhich 

aOORZed fRU Whe aVVeVVPeQW Rf degUadaWiRQ aQd Whe diVaggUegaWiRQ Rf ePiVViRQV facWRUV iQWR UeOeYaQW cOaVVeV.  
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WRUN RQ Whe FREL cRQVWUXcWiRQ begaQ iQ eaUO\ 2019 ZheQ Ne\ PeWhRdRORgicaO deciViRQV abRXW Whe 

cRQVWUXcWiRQ aSSURach aQd Whe daWa VRXUceV ZeUe WaNeQ. IQiWiaO UeVXOWV fURP bRWh Whe acWiYiW\ daWa aQd 

ePiVViRQV facWRUV ZRUN ZeUe fiUVW aYaiOabOe. FaciOiWaWed b\ WechQicaO SaUWQeUV, Whe ZaPbiaQ FRUeVWU\ 

DeSaUWPeQW XQdeUWRRN a fiQaO aVVeVVPeQW Rf bRWh defRUeVWaWiRQ aQd degUadaWiRQ, cROOecWiQg addiWiRQaO 

iQfRUPaWiRQ UeTXiUed fRU Whe geQeUaWiRQ Rf URbXVW eVWiPaWeV Rf fRUeVW cRYeU chaQge aQd degUadaWiRQ. OQce 

cRPSOeWe Whe fiQaO ePiVViRQV eVWiPaWeV fRU ZaPbia ZeUe SURdXced iQ JXO\ 2020 Zhich iQcOXded eVWiPaWeV 

fRU each Rf Whe WeQ SURYiQceV, aQ iQWeUQaO YaOidaWiRQ SURceVV ZiWhiQ Whe ZaPbiaQ FRUeVWU\ DeSaUWPeQW 

fROORZed afWeU Zhich Whe FREL ZaV SUeVeQWed WR VWaNehROdeUV Yia a YiUWXaO ZRUNVhRS iQ OaWe 2020.  

 
2.2. TechQicaO IPSURYePeQW be\RQd Whe fiUVW FREL VXbPiVViRQ 

 
ZaPbia¶V XSdaWed FREL VXbPiVViRQ WR Whe UNFCCC iQ 2020 haV VeYeUaO WechQicaO iPSURYePeQWV cRPSaUed 

WR Whe RUigiQaO UefeUeQce OeYeO VXbPiVViRQ iQ 2016. TabOe 1 beORZ cRPSaUeV Whe WechQicaO chaUacWeUiVWicV Rf 

Whe WZR VXbPiVViRQV, QRWabOe diffeUeQceV aUe aV fROORZV. The UefeUeQce SeUiRd fRU Whe FREL XSdaWe QRZ 

UXQV fURP 2009 ± 2018, Whe VcaOe Rf Whe FREL UePaiQV QaWiRQaO, hRZeYeU, Whe QaWiRQaO FREL iV caOcXOaWed 

aV Whe VXP Rf Whe SURYiQciaO FRELV Zhich aUe aOVR UeSRUWed VeSaUaWeO\. The VcRSe Rf Whe FREL QRZ aOVR 

iQcOXdeV degUadaWiRQ ZhiOe bRWh Whe ePiVViRQV facWRUV aQd Whe acWiYiW\ daWa haYe beeQ XSdaWed WhURXgh 

iPSURYed daWa aQaO\ViV (EPiVViRQV FacWRUV) aQd Whe cROOecWiRQ Rf QeZ OaQd XVe chaQge daWa (acWiYiW\ daWa). 

The baVic aSSURach WR caOcXOaWiQg Whe FREL haV beeQ iPSURYed aQd aOigQed WR IPCC GHG iQYeQWRU\ cOaVVeV 

aQd aOO UeVXOWV SUeVeQWed iQ Whe FREL aUe QRZ accRPSaQied b\ XQceUWaiQW\ eVWiPaWeV caOcXOaWed aW Whe 90% 

cRQfideQce OeYeO. 
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Table 1 Technical specifications of Zambia's FRELs 

  FirsW FREL sXbmission FREL XpdaWe 

Reference period 2005-2014 2009-2018 

ResXlWs period - 2019-2023 

AdjXsWmenW NR NR 

Scale NaWiRQaO NaWiRQaO, bXW bUeaNiQg RXW SURYiQceV 

Scope of pools AGB, BGB, DW AGB, BGB, DW, L 

Scope of gases CO2 CO2 

Scope of REDD+ 

acWiYiWies 
DefRUeVWaWiRQ DefRUeVWaWiRQ aQd fRUeVW degUadaWiRQ 

ForesW definiWion 
CURZQ cRYeU >10%; aUea >0.5 ha; WUee heighW 

>5 P, aOVR facWRUiQg iQ iQfRUPaWiRQ RQ OaQd XVe 

PeaQV aQ\ OaQd ZiWh a WUee caQRS\ 
cRYeU Rf PRUe WhaQ 
10% aQd aUea Rf PRUe WhaQ 0.5 
hecWaUeV 
aQd iQcOXdeV \RXQg VWaQdV WhaW haYe 
QRW \eW Ueached, bXW 
aUe e[SecWed WR Ueach, a cURZQ 
deQViW\ Rf WeQ SeUceQW aQd 
WUee heighW Rf 5 P WhaW aUe WePSRUaUiO\ 
XQdeU VWRcNed 
aUeaV 

Ke\ soXrce of 

acWiYiW\ daWa 

DaWa cROOecWed WhURXgh VWUaWified aUea 

eVWiPaWiRQ 
S\VWePaWic aUea VaPSOiQg 

Ke\ soXrce of 

emission facWors 
ILUA II daWa ILUA I aQd II daWa Ue-aQaO\]ed  

Basic calcXlaWion 

approach 

GURVV-defRUeVWaWiRQ eVWiPaWe baVed RQ fRUeVW / 

QRQ-fRUeVW aQd QegOecWiQg SRVW-defRUeVWaWiRQ 

OaQd XVe 

CaOcXOaWiRQ b\ IPCC GHG iQYeQWRUieV 

caWegRUieV, aggUegaWed WR REDD+ 

acWiYiWieV 

UncerWainW\ anal\sis 
OQO\ SaUWiaO aVVeVVPeQW Rf AD dRQe aV SaUW Rf 

VWUaWified aUea eVWiPaWiRQ 

CRYeUV EF, AD aQd ePiVViRQ 

eVWiPaWeV 
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2.3. NaWiRQaO CiUcXPVWaQceV 

 
ZaPbiaQ fRUeVWV aUe YXOQeUabOe WR facWRUV VXch aV e[WeQViYe SUacWiceV Rf VOaVh aQd bXUQ VhifWiQg cXOWiYaWiRQ; 

eYeU-iQcUeaViQg dePaQdV fRU ZRRd-baVed eQeUg\ (fiUeZRRd aQd chaUcRaO); XQVXVWaiQabOe cRPPeUciaO 

XWiOi]aWiRQ Rf iQdigeQRXV WUee VSecieV; RYeU-gUa]iQg; aQd WR a OeVVeU e[WeQW, fRUeVW fiUeV. IQ SaUWicXOaU, Whe ORZ 

SURdXcWiYiW\ Rf VPaOO VcaOe agUicXOWXUe aQd degUaded agUicXOWXUaO VRiOV cUeaWe SUeVVXUe WR e[SaQd OaQd XVe 

fRU agUicXOWXUe iQ fRUeVWed aUeaV. 

 

ZaPbia¶V SRSXOaWiRQ iV 18.4 PiOOiRQ (2019) aQd haV iQcUeaVed PRUe WhaQ 150 SeUceQW dXUiQg OaVW 37 \eaUV 

(UQiWed NaWiRQV, DeSaUWPeQW Rf EcRQRPic aQd SRciaO AffaiUV, PRSXOaWiRQ DiYiViRQ 2019). CXUUeQWO\ 67 

SeUceQW Rf ZaPbiaQV aUe SRRU (NaWiRQaO PRSXOaWiRQ PROic\. 2007. MiQiVWU\ Rf FiQaQce aQd NaWiRQaO 

POaQQiQg. 18 S.). RXUaO SRYeUW\ iQ ZaPbia iV high, eYeQ b\ AfUicaQ VWaQdaUdV: iW iV eVWiPaWed WhaW 83 SeUceQW 

Rf Whe UXUaO SRSXOaWiRQ, PaiQO\ cRPSUiVed Rf VePi VXbViVWeQce faUPeUV, OiYe iQ SRYeUW\. The cRUUeOaWiRQ 

beWZeeQ SRYeUW\ aQd defRUeVWaWiRQ aQd fRUeVW degUadaWiRQ iV high iQ ZaPbia, eVSeciaOO\ iQ aUeaV QeaU XUbaQ 

ceQWeUV, aQd iV OiNeO\ WR RccXU iQ bRWh diUecWiRQV: a VcaUce aQd dZiQdOiQg QaWXUaO UeVRXUce baVe ZiOO be a 

PajRU cRQWUibXWRU WR SRYeUW\ iQ aUeaV ZheUe WhiV iV aQ iPSRUWaQW eOePeQW Rf SeRSOe¶V OiYeOihRRdV, aQd SRYeUW\ 

Pa\ eQcRXUage acWiYiWieV WhaW WhUeaWeQ Whe QaWXUaO UeVRXUce baVe. 

 

A gURZiQg SRSXOaWiRQ haV Oed WR iQcUeaVed SUeVVXUe fRU agUicXOWXUaO OaQd iQ RUdeU WR PeeW QaWiRQaO aQd 

VXbViVWeQce fRRd UeTXiUePeQWV. AgUicXOWXUaO e[SaQViRQ iV caXVed bRWh b\ VhifWiQg VXbViVWeQce cXOWiYaWiRQ 

aQd iQWeQVificaWiRQ Rf VXbViVWeQce aQd cRPPeUciaO faUPiQg. The dePaQd fRU WiPbeU haV RYeU Whe SaVW feZ 

\eaUV beeQ e[aceUbaWed b\ Whe e[SaQdiQg aQd iQWeQVif\iQg cRQVWUXcWiRQ acWiYiWieV iQ Whe cRXQWU\ aQd 

iQWeUQaWiRQaO dePaQd fRU YaOXabOe WiPbeU VSecieV e[iVWiQg iQ Whe cRXQWU\ VXch aV PWeURcaUSXV chU\VRWhUi[, 

PWeURcaUSXV aQgROeQViV GXibRXUWia cROeRVSeUPa, CRORShRVSeUPXP PRSaQe, aQd BaiNiaea SOXUijXga Zhich 

haV cRQWUibXWed WR iOOegaO haUYeVWiQg OeadiQg WR FRUeVW degUadaWiRQ. 

 

ChaUcRaO aQd fiUeZRRd PaNe XS RYeU 70% Rf Whe QaWiRQaO eQeUg\ cRQVXPSWiRQ iQ ZaPbia aV RQO\ abRXW 

32% Rf Whe SRSXOaWiRQ haV acceVV WR eOecWUiciW\. FiUeZRRd iV iQ high dePaQd eVSeciaOO\ iQ UXUaO aUeaV fRU 

cRRNiQg aQd heaWiQg QeedV aW hRXVehROd OeYeO aQd aOVR aPRQg WRbaccR faUPeUV eVSeciaOO\ WhRVe SURdXciQg 

ViUgiQia WRbaccR Zhich UeTXiUeV VPRNe cXUiQg aV ZeOO aV fRU bUicN bXUQiQg iQ Whe cRQVWUXcWiRQ Rf hRXVeV iQ 

Whe UXUaO aQd SeUi-XUbaQ aUeaV Rf UXUaO WRZQV. IW iV aOVR iQ high dePaQd b\ fiVhiQg cRPPXQiWieV iQ UXUaO aUeaV 

fRU fiVh VPRNiQg WR dU\ Whe fiVh. EOecWUiciW\ iV PaiQO\ VRXUced b\ h\dURSRZeU aQd ORZ UaiQfaOO iQ Whe UeceQW 

\eaUV, aPRQg RWheU facWRUV, haV UeVXOWed iQ a VhRUWage iQ eOecWUiciW\ aQd VXbVeTXeQWO\ aQ iQcUeaVe iQ Whe 

cRQVXPSWiRQ Rf chaUcRaO aV aOWeUQaWiYe eQeUg\ VRXUce Zhich Pa\ haYe cRQWUibXWed WR Whe iQcUeaVed fRUeVW 
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ORVV iQ UeceQW \eaUV. ChaUcRaO e[WUacWiRQ XVXaOO\ UeVXOWV iQ degUadaWiRQ bXW aV iW heOSV RSeQ XS Whe fRUeVW fRU 

agUicXOWXUe aQd WhXV Whe iQcUeaVed chaUcRaO cROOecWiRQ iV e[SecWed WR UeVXOW iQ iQcUeaVed defRUeVWaWiRQ. 

AddiWiRQaO facWRUV dUiYiQg OaQd XVe chaQge iQcOXde WiPbeU e[WUacWiRQ, XQcRQWUROOed aQd OaWe bXVhfiUeV, 

PiQiQg aQd iQfUaVWUXcWXUe deYeORSPeQW. 

3. AREA COVERED BY THE FREL 

 
The SURSRVed FREL UeSRUWV ePiVViRQV aW Whe SURYiQciaO VcaOe aV ZeOO aV Whe QaWiRQaO VcaOe. The QaWiRQaO 

hiVWRUicaO ePiVViRQV aUe caOcXOaWed aV Whe VXP Rf Whe hiVWRUicaO ePiVViRQV iQ Whe WeQ SURYiQceV. SXbQaWiRQaO 

hiVWRUicaO ePiVViRQV eVWiPaWeV aUe YeU\ UeOeYaQW aV Whe ZaPbiaQ REDD+ SURgUaP iV cXUUeQWO\ iPSOePeQWiQg 

iWV fiUVW SURYiQciaO VcaOe REDD+ SURgUaP fXQded b\ Whe WRUOd BaQNV BiRCaUbRQ FXQd. The ZaPbiaQ 

IQWegUaWed FRUeVW LaQdVcaSeV PURgUaP (ZIFLP) iV beiQg iPSOePeQWed iQ Whe EaVWeUQ PURYiQce aQd iV Whe 

fiUVW jXUiVdicWiRQaO REDD+ SURgUaP WR be iPSOePeQWed iQ ZaPbia, Whe UefeUeQce OeYeOV SUeVeQWed iQ WhiV 

FREL ZiOO heOS WR gXide Whe deYeORSPeQW Rf SURYiQciaO VcaOe baVeOiQeV fRU jXUiVdicWiRQaO REDD+ acWiYiWieV. 

4. SCOPE: ACTIVITIES, POOLS AND GASES INCLUDED 

 
4.1. REDD+ acWiYiWieV iQ Whe FREL 

 
ZaPbia¶V FREL iQcOXdeV ePiVViRQV fURP defRUeVWaWiRQ aQd fRUeVW degUadaWiRQ RQO\, Whe gUe\ ceOOV iQ TabOe 

2 highOighW Whe OaQd XVe chaQge WUaQViWiRQV caSWXUed iQ Whe FREL aV ZeOO aV Whe REDD+ acWiYiWieV aVVRciaWed 

ZiWh WheVe WUaQViWiRQV.  
Table 2 REDD+ ActiYities matri[ 

 

FURP 

FRUeVW OaQd CURSOaQd GUaVVOaQd SeWWOePeQW 

IQWacW fRUeVW 
DegUaded 

fRUeVW 
   

TR 

FRUeVW 

OaQd 

IQWacW fRUeVW  cRQVeUYaWiRQ 
eQhaQcePeQW eQhaQcePeQW eQhaQcePeQW 

DegUaded fRUeVW fRUeVW degUadaWiRQ  

CURSOaQd  defRUeVWaWiRQ    

GUaVVOaQd  defRUeVWaWiRQ    

SeWWOePeQW  defRUeVWaWiRQ    

 

DefRUeVWaWiRQ iV defiQed aV Whe cRQYeUViRQ Rf fRUeVW OaQd WR QRQ-fRUeVW OaQd; ZheUe fRUeVW OaQd iV a Siece Rf 

OaQd cRYeUed b\ QaWXUaO aQd e[RWic (SOaQWaWiRQ) fRUeVW aUea PeeWiQg Whe WhUeVhROd ZiWh a WUee caQRS\ cRYeU 

Rf PRUe WhaQ 10% aQd aUea Rf PRUe WhaQ 0.5 hecWaUeV aQd a WUee heighW Rf 5 PeWeUV (Vee fRUeVW defiQiWiRQ 

VecWiRQ). NRQ fRUeVW OaQd iV aQ\ RWheU OaQd beORZ WheVe WhUeVhROdV.  
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RePRYaOV aUe QRW cRQVideUed iQ Whe aVVeVVPeQW dXe WR Whe chaOOeQgeV aVVRciaWed ZiWh aVVeVViQg fRUeVW 

UegURZWh ZiWh UePRWe VeQViQg, Zhich iV SaUWicXOaUO\ chaOOeQgiQg iQ Whe ZaPbiaQ cRQWe[W dXe WR Whe 

Sh\ViRgQRP\ Rf ZaPbia¶V QaWiYe fRUeVW W\SeV. FRU WhiV VaPe UeaVRQ, i.e. Whe cRPSOe[iW\ Rf aVVeVViQg fRUeVW 

aUea gaiQ, ZaPbia dReV QRW iQcOXde eQhaQcePeQW Rf fRUeVW caUbRQ VWRcNV iQ WhiV FREL. 

 

DegUadaWiRQ iV iQcOXded iQ Whe FREL aQd iV cRQVideUed aQ iPSURYePeQW RYeU Whe SUeYiRXV VXbPiVViRQ, iQ 

WeUPV Rf Whe defiQiWiRQ Rf degUadaWiRQ ZaPbia iV XViQg a WhUee-cOaVV UedXcWiRQ iQ caQRS\ cRYeU (SiaPSaOe 

2018) ZhiOe PaiQWaiQiQg a PiQiPXP caQRS\ cRYeU Rf 10% aV SeU Whe defiQiWiRQ Rf fRUeVWV iQ VecWiRQ 4.4.  

 

4.2. CaUbRQ PRROV iQ Whe FREL 

 
PRROV iQcOXded iQ Whe eVWiPaWeV XVed iQ Whe FREL iQcOXde abRYe gURXQd biRPaVV (ABG), beORZ gURXQd 

biRPaVV (BGB), VWaQdiQg/O\iQg dead ZRRd (DW) aQd OiWWeU (L).  

 

TheVe SRROV aUe VeOecWed becaXVe TXaOiW\ daWa haYe beeQ cROOecWed RQ WheP WhURXgh gURXQd VXUYe\V aV SaUW 

Rf WZR NaWiRQaO FRUeVW IQYeQWRUieV (NFI) aQd, iPSRUWaQWO\, Whe\ aUe cRQVideUed WR UeSUeVeQW Whe PRVW 

VigQificaQW SRROV iQ ZaPbia. The NFI¶V aOVR cROOecWed iQfRUPaWiRQ RQ OiWWeU/gUaVV/WZigV. SiQce WhiV daWa haV 

QRW \eW beeQ aQaO\]ed, IPCC defaXOW YaOXeV aUe XVed fRU Whe SUeVeQW iWeUaWiRQ Rf Whe FREL (TabOe 10).  

 

FXUWheUPRUe, Whe NFI cROOecWed iQfRUPaWiRQ RQ VRiOV, bXW iWV iQcOXViRQ ZRXOd UeTXiUe a PRUe WhRURXgh 

aQaO\ViV, iQcOXdiQg PeaVXUePeQWV Rf Whe VRiO SRRO iQ QRQ-fRUeVW OaQd aQd aQ iPSURYed XQdeUVWaQdiQg Rf VRiO 

caUbRQ d\QaPicV fROORZiQg degUadaWiRQ aQd defRUeVWaWiRQ iQ ZaPbia. The QaWiRQaO fRUeVW iQYeQWRU\ 

XQdeUWaNeQ iQ VXSSRUW Rf WhiV aQd RWheU PaQagePeQW acWiYiWieV iQ ZaPbia haV cRQdXcWed a cRPSUeheQViYe 

VaPSOe Rf VRiO chaUacWeUiVWicV iQcOXdiQg VRiO RUgaQic caUbRQ, hRZeYeU, OiWWOe iV NQRZQ Rf VRiO caUbRQ 

d\QaPicV iQ ZaPbia aQd aV VXch iW iV XQcOeaU hRZ VRiO RUgaQic caUbRQ behaYeV ZiWhiQ Whe defRUeVWaWiRQ 

acWiYiW\ chRVeQ b\ ZaPbia. GiYeQ Whe OacN Rf fOX[ daWa aVVRciaWed ZiWh VRiOV WhiV FREL ZiOO QRW iQcOXde WhiV 

SRRO. The VRiO SRRO Pa\ be iQcOXded iQ a fXWXUe FREL iWeUaWiRQ. 
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4.3. GaVeV iQ Whe FREL 

 
OQO\ CO2 iV iQcOXded iQ Whe FREL aW WhiV WiPe.  

 

EPiVViRQV Rf QRQ-CO2 gaVeV fURP Whe ZaPbiaQ fRUeVWV aUe PaiQO\ aVVRciaWed ZiWh fRUeVW fiUeV. MaQ\ fRUeVW 

aUeaV iQ ZaPbia aUe bXUQW aQQXaOO\ (MaWaNaOa eW aO 2015) aQd RQe Rf Whe Ne\ feaWXUeV Rf Whe PiRPbR ecR-

UegiRQ iV Whe fUeTXeQW RccXUUeQce Rf dU\ VeaVRQ fiUeV. LRZ heUbiYRU\, high caUbRQ cRQWeQW iQ Whe SOaQW 

biRPaVV, VeaVRQaOiW\ iQ OiWWeU decRPSRViWiRQ aQd a ORQg dU\ VeaVRQ (5±7 PRQWhV) iQWeUacW WR cUeaWe cRQdiWiRQV 

iQ Zhich fiUe SOa\V aQ iPSRUWaQW UROe iQ QXWUieQW c\cOiQg. AQQXaO fiUeV WeQd WR bXUQ gUaVV, OeaYeV aQd ZRRd\ 

OiWWeU (heUbaceRXV PaWeUiaOV) aQd WheUefRUe dR QRW XVXaOO\ add PXch WR Whe accXPXOaWiRQ Rf caUbRQ diR[ide 

iQ Whe aWPRVSheUe aV ePiVViRQV aUe UecaSWXUed Whe fROORZiQg \eaU b\ aQQXaO Ue-gURZWh (ChidXPa\R eW aO., 

2011). TheUefRUe, fRU Whe SURSRVed FREL, QeiWheU ePiVViRQV fURP fiUe, QRU UegURZWh fROORZiQg fiUe, aUe 

iQcOXded.  

 

FiUe iV cRQVideUed a QaWXUaO cRPSRQeQW Rf ZaPbia¶V fRUeVW ecRORg\ aQd WUeeV aUe adaSWed WR cRSe ZiWh UegXOaU 

bXUQiQg. HRZeYeU, iQWeQViYe OaWe bXVhfiUeV Pa\ iPSede aQd/RU deOa\ Ue-gURZWh Rf fRUeVW aV VXch affecWiQg 

UePRYaOV (ChidXPa\R, 1994). CXUUeQW daWa dReV QRW \eW aOORZ fRU aQ accXUaWe eVWiPaWe Rf Whe ePiVViRQV 

iPSacW Rf WhiV OaWe bXUQiQg; WhiV cRXOd be iQcOXded iQ fXWXUe FRELV aV daWa iPSURYeV, aV SaUW Rf ZaPbia¶V 

VWeSZiVe aSSURach. 

 

4.4. ZaPbia¶V FRUeVW DefiQiWiRQ 

 
The FRUeVW AcW (CRPPeQcePeQW) OUdeU, 2015 SURYideV a defiQiWiRQ Rf fRUeVW aV beORZ (Sage 7): 

³forest´ means an\ land ZiWh a Wree canop\ coYer of more Whan Wen percenW and area of 

more Whan ]ero poinW fiYe hecWareV and inclXdes \oXng stands that haYe not \et reached, 

bXt are e[pected to reach, a croZn densit\ of ten percent and Wree heighW of fiYe meWreV 

that are temporaril\ Xnder stocked areas; 

 

IQ SUacWice, Whe bROded SaUW Rf Whe fRUeVW defiQiWiRQ iV XVed iQ PeaVXUePeQW Rf fRUeVW cRYeU aQd fRUeVW cRYeU 

ORVV baVed RQ Whe PiQiPXP caQRS\ cRYeU, aUea aQd heighW WhUeVhROdV SURYided iQ Whe FRUeVW AcW. ThiV 

SUacWice iV cRQViVWeQW ZiWh Whe Za\ iQ Zhich eVWiPaWeV ZeUe geQeUaWed fRU ZaPbia¶V PRVW UeceQW GHG 

iQYeQWRU\ UeSRUW, Whe SecRQd NaWiRQaO CRPPXQicaWiRQV (SNC), VXbPiWWed DecePbeU 2014, aV ZeOO aV WR 

UeSRUW fRUeVW aQd fRUeVW aUea chaQgeV WR Whe FAO¶V 2020 FRUeVW ReVRXUceV AVVeVVPeQW (FRA).  
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4.5. CRQViVWeQc\ ZiWh GHG IQYeQWRU\ ReSRUWiQg 

 
The MiQiVWU\ Rf LaQdV aQd NaWXUaO ReVRXUceV iV Whe QaWiRQaO UegXOaWRU aQd UeSRUWeU Rf Whe GHG iQYeQWRU\ 

fRU ZaPbia WhURXgh Whe cRPSiOaWiRQ Rf Whe QaWiRQaO cRPPXQicaWiRQ UeSRUWV VXbPiWWed WR Whe UNFCCC. The 

ZaPbiaQ EQYiURQPeQWaO MaQagePeQW AgeQc\ (ZEMA) cRRUdiQaWeV ZiWh a QXPbeU Rf eQYiURQPeQWaO 

VecWRUV VXch aV fRUeVWU\, ZiOdOife, agUicXOWXUe (cURS aQd OiYeVWRcN), ZaWeU, fiVheUieV aQd SXbOic heaOWh, WR 

SURYide Whe UeTXiUed iQfRUPaWiRQ fRU Whe UegXOaWRU WR cRPSiOe aQd VXbVeTXeQWO\ UeSRUW RQ behaOf Rf Whe 

cRXQWU\. ThiV iQfRUPaWiRQ QRUPaOO\ iPSURYeV ZiWh cRQViVWeQW XSdaWeV aV aQd ZheQ UeVSecWiYe VecWRUV cROOecW 

PRUe UeOiabOe iQfRUPaWiRQ acURVV Whe cRXQWU\. 

 

IW VhRXOd be QRWed WhaW WheUe aUe cXUUeQWO\ RbVeUYed iQfRUPaWiRQ iQcRQViVWeQcieV beWZeeQ Whe OaVW NaWiRQaO 

CRPPXQicaWiRQV aQd Whe iQfRUPaWiRQ XVed WR cRQVWUXcW Whe FREL. The iQcRQViVWeQcieV UeOaWe WR Whe daWa 

XVed WR cRPSiOe SUeYiRXV cRPPXQicaWiRQV aQd WhRVe XVed WR cRPSiOe Whe FREL. The fiUVW aQd VecRQd 

cRPPXQicaWiRQ WR Whe UNFCCC ePSOR\ed daWa cROOecWed beWZeeQ 2000 aQd 2004 ZhiOe Whe FREL 

SUeVeQWed heUe PaNeV XVe Rf daWa cROOecWed aV SaUW Rf WZR NaWiRQaO FRUeVW IQYeQWRUieV XQdeUWaNeQ beWZeeQ 

2004 aQd 2014. AV VXch Whe FREL ePSOR\V PRUe XS-WR-daWe aQd accXUaWe iQfRUPaWiRQ WhaQ SUeYiRXV 

cRPPXQicaWiRQV. The WhiUd QaWiRQaO cRPPXQicaWiRQ (TNC) haV beeQ SUeSaUed aQd VXbPiWWed WR Whe 

UNFCCC; WhiV dRcXPeQW PaNeV XVe Rf ILUA II daWa, Whe VaPe daWa VRXUce XVed fRU WhiV FREL dRcXPeQW. 

5. ACTIVITY DATA AND EMISSION FACTORS 

 
5.1. AcWiYiW\ DaWa 

 
ZaPbia¶V VecRQd iWeUaWiRQ Rf iWV FRUeVW RefeUeQce EPiVViRQV LeYeO PaNeV XVe Rf a SRiQW-baVed aSSURach WR 

caSWXUiQg aQd TXaQWif\iQg Whe OaQd XVe chaQge cRPSRQeQW (AcWiYiW\ DaWa) Rf iWV FREL. SaPSOe, RU SRiQW 

baVed aSSURacheV aUe cRQVideUed OeVV cRPSOe[, eaVieU WR UeSOicaWe, aQd SURYide PRUe accXUaWe UeVXOWV ZheQ 

cRPSaUed WR Whe WUadiWiRQaO ZaOO WR ZaOO PaSSiQg aSSURacheV XVed iQ Whe SaVW.  

 

The OaQd cRYeU cOaVVificaWiRQ VchePe iV aOigQed WR UecRPPeQdaWiRQV Pade b\ Whe IPCC gRRd SUacWice 

gXideOiQeV iQcOXdiQg VXb-diYiViRQV WhaW aUe aOigQed WR OaQd XVe chaQgeV ideQWified iQ ZaPbia. QXaQWif\iQg 

OaQd XVe chaQge fURP FRUeVW OaQd WR NRQ-FRUeVW OaQd (CURSOaQd, GUaVVOaQd, SeWWOePeQW aQd OWheU OaQd) ZaV 

faciOiWaWed XViQg RSeQ-VRXUce WRROV aQd fUeeO\ aYaiOabOe high-UeVROXWiRQ VaWeOOiWe iPageU\ hRVWed b\ Whe 

GRRgOe EaUWh EQgiQe aQd GRRgOe EaUWh PUR.  
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A cXVWRPi]ed VeUieV Rf daWa cROOecWiRQ caUdV ZeUe XVed WR gXide daWa cROOecW acWiYiWieV aQd iQfRUPaWiRQ RQ 

OaQd XVe chaQge iQ ZaPbia beWZeeQ 2009 aQd 2018. The WeaP faciOiWaWiQg Whe cROOecWiRQ Rf OaQd XVe chaQge 

daWa eQgaged iQ iWeUaWiYe TXaOiW\ cRQWURO acWiYiWieV ZheUeb\ SRiQW iQWeUSUeWaWiRQV ZeUe UeYieZed b\ WechQicaO 

aQaO\VWV ZhiOe iQWeUSUeWeUV Pade XVe Rf iQWeUSUeWaWiRQ Ne\V WR aid SRiQW cOaVVificaWiRQ.  

 

LaQd cRYeU chaQge VWaWiVWicV ZeUe geQeUaWed XViQg SURSRUWiRQaO eVWiPaWeV Rf VeYeUaO OaQd XVe chaQge cOaVVeV 

iQcOXdiQg fRUeVW OaQd WR cURSOaQd, fRUeVW OaQd WR gUaVVOaQd, fRUeVW OaQd WR VeWWOePeQW aQd fRUeVW OaQd WR RWheU 

OaQd. LaQd cRYeU chaQge VWaWiVWicV aUe UeSRUWed aW Whe SURYiQciaO VcaOe aV ZeOO aV Whe QaWiRQaO VcaOe. 

 
5.1.1. LaQd CRYeU COaVVificaWiRQ SchePe 

 
TR faciOiWaWe QaWiRQaO UeSRUWiQg WR Whe UQiWed NaWiRQV FUaPeZRUN CRQYeQWiRQ fRU COiPaWe ChaQge 

(UNFCCC), ZaPbia XWiOi]ed a cRXQWU\-VSecific YeUViRQ Rf a OaQd UeSUeVeQWaWiRQ fUaPeZRUN UecRPPeQded 

b\ Whe IQWeUgRYeUQPeQWaO PaQeO RQ COiPaWe ChaQge (IPCC) Zhich RXWOiQeV Vi[ PaiQ OaQd XVe caWegRUieV 

(TabOe 3). 

 

LaQd XVe VXb-caWegRUieV iQdicaWe Whe cRQYeUViRQV fURP Whe VWaUWiQg OaQd XVe WR Whe fiQaO OaQd XVe fRU Whe 

SeUiRd Rf iQWeUeVW. The \eaU Rf chaQge iV VigQificaQW fRU iQWeUSUeWiQg OaQd XVe chaQge d\QaPicV aQd 

eVWiPaWiQg ePiVViRQV fURP OaQd XVe chaQge. TabOe 3 beORZ SURYideV QaWiRQaO OaQd cRYeU deVcUiSWiRQV fRU 

each Rf Whe OaQd XVe cOaVVeV aVVeVVed dXUiQg Whe acWiYiW\ daWa cROOecWiRQ aQd aQaO\VeV.  

 
Table 3: The main land Xse, land coYer classification scheme (IPCC based) 

 

Land coYer caWegories  NaWional land coYer descripWions 
 

1) SeWWlemenWs LaQd cRYeUed PaiQO\ b\ deQVeO\ SRSXOaWed aQd RUgaQi]ed RU iUUegXOaU 
VeWWOePeQW SaWWeUQV VXUURXQdiQg ciWieV, WRZQV, chiefdRPV aQd UXUaO ceQWeUV 
cRPPRQO\ UefeUUed WR aV XUbaQ aQd UXUaO bXiOW-XS aUeaV. 

 

2) Cropland LaQd acWiYeO\ XVed WR gURZ agUicXOWXUe (aQQXaO aQd SeUeQQiaO) cURSV Zhich 
Pa\ be iUUigaWed RU UaiQ feed fRU cRPPeUciaO, SeaVaQW aQd VPaOO VcaOe faUPV 
aURXQd XUbaQ aQd UXUaO VeWWOePeQWV  

 

3) Grassland LaQd WhaW iQcOXdeV ZRRded UaQgeOaQd WhaW Pa\ be cRYeUed PaiQO\ b\ 
gUaVVOaQdV, SOaiQV, daPbRV, SaQV fRXQd aORQg PajRU UiYeU baViQV aQd ZaWeU 
chaQQeOV. 

 

4) ForesW land 
ThiV iV OaQd cRYeUed bRWh b\ QaWXUaO aQd SOaQWed fRUeVW PeeWiQg Whe WhUeVhROd 
Rf 10% caQRS\ cRYeU gURZiQg RYeU a PiQiPXP aUea Rf 0.5 ha ZiWh WUeeV 
gURZiQg abRYe 5P heighW aQd iQcOXdeV \RXQg VWaQdV WhaW haYe QRW \eW 
Ueached, bXW 
aUe e[SecWed WR Ueach, a cURZQ deQViW\ Rf WeQ SeUceQW aQd WUee heighW Rf fiYe 
PeWUeV WhaW aUe WePSRUaUiO\ XQdeU VWRcNed aUeaV; 
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Land coYer caWegories  NaWional land coYer descripWions 
 

5) WeWlands LaQd Zhich iV ZaWeUORgged, Pa\ be ZRRded VXch aV PaUVhOaQd, SeUeQQiaO 
fORRded SOaiQV aQd VZaPS\ aUeaV (sXrface Zater bodies inclXded). 

 

6) OWher land BaUUeQ OaQd cRYeUed b\ QaWXUaO baUe eaUWh / VRiO VXch aV VaQd\ dXQeV, beach 
VaQd, URcN\ RXWcURSV aQd Pa\ iQcOXde ROd RSeQ TXaUU\ ViWeV fRU PiQeV aQd 
UeOaWed iQfUaVWUXcWXUe RXWVide VeWWOePeQWV. 

 
The OaQd cRYeU cOaVVificaWiRQ VchePe aOVR iQcOXdeV Whe WUaQViWiRQ beWZeeQ cOaVVeV aV ZeOO aV Whe d\QaPicV 

aVVRciaWed ZiWh fRUeVW degUadaWiRQ. ZaPbia XQdeUVWaQdV WhaW fRUeVW degUadaWiRQ cRQWUibXWeV WR Whe aQQXaO 

ePiVViRQV aQd VhRXOd be caSWXUed aV SaUW Rf Whe SUeVeQW FREL VXbPiVViRQ. DegUadaWiRQ iV defiQed ZiWhiQ 

Whe cRQWe[W Rf WhiV FREL VXbPiVViRQ aV a UedXcWiRQ iQ cURZQ cRYeU ZiWhiQ Whe SUeVeQce Rf hXPaQ 

diVWXUbaQce. MRUe deWaiOed deVcUiSWiRQV aUe SURYided iQ Whe UeOeYaQW ePiVViRQV facWRUV aQd acWiYiW\ daWa 

VecWiRQV. The SUeVeQW VXbPiVViRQ fXUWheU QRWeV WhaW WZR diffeUeQW fRUeVW cOaVVeV aUe XVed fRU defRUeVWaWiRQ 

aQd degUadaWiRQ ePiVViRQV facWRUV. DefRUeVWaWiRQ PaNeV XVe Rf aQ AOO FRUeVW cOaVV (Vee TabOe 8) Zhich 

caSWXUeV defRUeVWaWiRQ fURP bRWh iQWacW aQd VecRQdaU\ fRUeVWV ZhiOe degUadaWiRQ iV deUiYed fURP iQWacW 

fRUeVWV RQO\. The VSOiW iV UeTXiUed WR caSWXUe accXUaWe ePiVViRQV fURP degUadaWiRQ. The RYeUaOO OaQd XVe 

cOaVVeV UePaiQ OaUgeO\ Whe VaPe iQ WeUPV Rf Whe fiQaO OaQd XVe.  

 
5.1.2. AVVeVVPeQW MeWhRdRORg\ 

 
ZaPbia SURYideV addiWiRQaO deWaiOed SWaQdaUd OSeUaWiQg PURcedXUeV (SRP) iQ Whe aQQe[ Rf WhiV dRcXPeQW 

RXWOiQiQg Whe VaPSOe deVigQ, UeVSRQVe deVigQ, daWa cROOecWiRQ aQd daWa aQaO\ViV. The SRP dRcXPeQWV aUe 

SURYided aV a PeaQV Rf faciOiWaWiQg cRQViVWeQc\ iQ Whe UeSRUWiQg Rf OaQd XVe chaQge aV ZeOO aV REDD+ 

UeVXOWV. 

 
5.1.2.1. Graphical User Interface 

 
The RSeQ VRXUce CROOecW EaUWh iPage iQWeUSUeWaWiRQ aQd daWa cROOecWiRQ WRRO ZaV deYeORSed XQdeU Whe 

aXVSiceV Rf Whe NaWiRQaO FRUeVW MRQiWRUiQg aQd IQfRUPaWiRQ S\VWePV (NFMIS) SURjecW Zhich VeeNV WR 

SURPRWe WUaQVSaUeQW aQd WUXWhfXO REDD+ daWa cROOecWiRQ aQd UeSRUWiQg. The aSSOicaWiRQ iV a XVeU-fUieQdO\, 

JaYa-baVed WRRO WhaW dUaZV XSRQ a VeOecWiRQ Rf RWheU VRfWZaUe WR faciOiWaWe daWa cROOecWiRQ. The WUaiQiQg 

PaWeUiaOV fRU Whe cROOecW eaUWh WRRO iQcOXde gXidaQce RQ Whe XVe Rf CROOecW (VXUYe\ deYeORSPeQW) aQd CROOecW 

EaUWh (daWa cROOecWiRQ) aV ZeOO aV PRVW Rf iWV VXSSRUWiQg VRfWZaUe1. DRcXPeQWaWiRQ RQ Whe PRUe WechQicaO 

 
1 ZZZ.RSeQfRUiV.RUg  
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cRPSRQeQWV Rf Whe CROOecW EaUWh V\VWeP (iQcOXdiQg SQLiWe aQd PRVWgUeSQL) aUe aYaiOabOe RQ Whe CROOecW 

EaUWh GiWhXb Sage2. 

 
5.1.2.2. VisXali]ation of Satellite Imager\ (Google Earth, Bing Maps and Google Earth Engine) 

 
CROOecW EaUWh faciOiWaWeV Whe iQWeUSUeWaWiRQ Rf high aQd PediXP VSaWiaO UeVROXWiRQ iPageU\ iQ GRRgOe EaUWh, 

BiQg MaSV aQd GRRgOe EaUWh EQgiQe. GRRgOe EaUWh¶V YiUWXaO gORbe, OaUgeO\ cRPSUiVeV Rf 30P UeVROXWiRQ 

LaQdVaW iPageU\, 10P SeQWiQeO iPageU\ aQd high UeVROXWiRQ iPageU\ fURP VeYeUaO RWheU SURYideUV (DigiWaO 

GORbaO, EaUWh-SaW, FiUVW BaVe SROXWiRQV, GeRE\e-1, GORbe-XSORUeU, IKONOS, PicWRPeWU\ IQWeUQaWiRQaO, 

SSRW IPage, AeURPeWUe[ aQd SiQcOaiU KQighW MeU]). MicURVRfW¶V BiQg MaSV SUeVeQWV iPageU\ SURYided b\ 

DigiWaO GORbe UaQgiQg fURP 3P WR 30cP UeVROXWiRQ. GRRgOe EaUWh EQgiQe¶V Zeb-baVed SOaWfRUP faciOiWaWeV 

acceVV WR UQiWed SWaWeV GeRORgicaO SXUYe\ 30P UeVROXWiRQ LaQdVaW iPageU\. CROOecW EaUWh V\QchURQi]eV Whe 

YieZ Rf each VaPSOiQg SRiQW acURVV aOO WhUee SOaWfRUPV aQd faciOiWaWeV cRQViVWeQW aQd WUaQVSaUeQW daWa 

cROOecWiRQ SUacWiceV. 

 

The iPageU\ XVed ZiWhiQ GRRgOe EaUWh, BiQg MaSV aQd GRRgOe EaUWh EQgiQe diffeU QRW RQO\ iQ WheiU VSaWiaO 

UeVROXWiRQ, bXW aOVR iQ WheiU WePSRUaO UeVROXWiRQ. CROOecW EaUWh eQabOeV XVeUV WR cROOecW daWa UegaUdiQg cXUUeQW 

aQd hiVWRUicaO OaQd XVe chaQgeV, Whe UefeUeQce SeUiRd fRU Whe SUeVeQW FREL cRYeUed 2009 ± 2018 (10 \eaUV). 

The IPCC UecRPPeQdV a UefeUeQce SeUiRd Rf aW OeaVW 10 \eaUV baVed RQ Whe aPRXQW Rf WiPe Qeeded fRU dead 

RUgaQic PaWWeU aQd VRiO caUbRQ VWRcNV WR Ueach eTXiOibUiXP fROORZiQg OaQd-XVe cRQYeUViRQ aQd WR ideQWif\ 

aQ\ WUeQdV iQ OaQd XVe chaQge.  MRVW Rf Whe iPageU\ aYaiOabOe iQ BiQg MaSV aQd GRRgOe EaUWh haV beeQ 

acTXiUed aW YeU\ iUUegXOaU iQWeUYaOV RYeU Whe SaVW 10 \eaUV.  

  
5.1.2.3. Sampling Frame  

 
ZaPbia haV chRVeQ WR PaNe XVe Rf a UaQdRP V\VWePaWic VaPSOiQg fUaPe cRQViVWiQg Rf SRiQW ORcaWiRQV ORcaWed 

aSSUR[iPaWeO\ 8NP aSaUW. The V\VWePaWic gUid ZaV aVVigQed a UaQdRP VWaUWiQg ORcaWiRQ ZiWhiQ Whe bRUdeU Rf 

ZaPbia afWeU Zhich Whe 8NP b\ 8NP gUid ZaV cRQVWUXcWed (FigXUe 1). The gUid cRYeUed Whe eQWiUe cRXQWU\ 

ZiWh aSSUR[iPaWeO\ 11,110 VaPSOe SRiQWV ZheUe OaQd cRYeU aQd OaQd cRYeU chaQge chaUacWeUiVWicV ZeUe 

UecRUded b\ 23 iPage iQWeUSUeWeUV fRU Whe SeUiRd begiQQiQg iQ JaQXaU\ 2009 aQd eQdiQg iQ DecePbeU 2018.  

 

 
2 hWWSV://giWhXb.cRP/RSeQfRUiV/cROOecW-eaUWh  
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FigXre 1 Zambia FREL sampling frame 

Each VaPSOiQg XQiW cRQViVWed Rf a VTXaUe SORW ZiWh a ZidWh aQd heighW Rf aSSUR[iPaWeO\ 50 P UeVXOWiQg iQ a 

VaPSOe SORW aSSUR[iPaWeO\ 0.5 ha. WiWhiQ Whe VaPSOe SORW a VTXaUe aUUa\ Rf 49 VXb-SORW ORcaWiRQV ZeUe XVed 

WR deWeUPiQe Whe OaQd cRYeU SUeVeQW ZiWhiQ Whe VaPSOe SORW (FigXUe 2). ThiV iQfRUPaWiRQ ZaV caSWXUed XViQg 

Whe daWa cROOecWiRQ caUdV diVcXVVed beORZ. 
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FigXre 2 Sampling Unit (49 sXb-plots) 

 

5.1.2.4. Data Collection Cards 

 
The CE SRiQW iQWeUSUeWaWiRQ Pade XVe Rf VeYeQ (7) diffeUeQW daWa cROOecWiRQ caUdV ZiWh XQiTXe fXQcWiRQaOiWieV. 

Each daWa cROOecWiRQ caUd VeUYed a VSecific SXUSRVe iQWeUUeOaWed WR VXbVeTXeQW caUdV iQ RUdeU WR eQhaQce 

TXaOiW\ cRQWURO aQd aVVXUaQce iQ daWa eQWU\ fURP UePRWe VeQViQg iQWeUSUeWaWiRQV. TabOe 4 aQd FigXUe 3 

SURYide deWaiOed iQfRUPaWiRQ RQ Whe daWa cROOecWiRQ SURceVV iQcOXdiQg aOO addiWiRQaO iQfRUPaWiRQ cROOecWed 

fRU each Rf Whe SRiQWV iQWeUSUeWed dXUiQg Whe daWa cROOecWiRQ SURceVV.  

 
Table 4 Specific fXnctionalities for data collection cards 

Card name FeaWXres FXncWionaliWies 

1) Imager\ card AYaiOabOe VHR iPageU\; 
GRRgOe eaUWh aQd BiQg PaSV 

UVed fRU VeOecWiQg Whe beVW TXaOiW\ iPageU\ 
aQd Whe \eaU Rf RbVeUYaWiRQ 

2) DescripWion card PORW deVcUiSWiRQV iQ WeUPV Rf 
VXbcaWegRUieV aVVRciaWed ZiWh 
Whe ORcaWiRQ 

UVed WR accRXQW fRU Whe eOePeQWV Rf % 
cRYeU fRU Whe OaQd XVe W\Se WhaW beVW 
deVcUibeV Whe SORW XQdeU RbVeUYaWiRQ 

3) AWWribXWes card SeaVRQ fORRdiQg effecWV; aQ\ 
OiQeaU YegeWaWiRQ; aggUegaWed 
WUee aQd SRVVibOe SaOP  
cRXQWV 

UVed fRU aWWachiQg addiWiRQaO aWWUibXWeV 
iQcOXdiQg aggUegaWiQg Whe QXPbeU Rf WUee 
RbVeUYed RQ WhiV SORW aV deVcUibed iQ Whe 
SUeYiRXV caUd. 

4) LU 2019 card LaQd XVe deVcUiSWiRQ 
cXUUeQWO\ accRUdiQg WR Whe 

UVed fRU aOigQiQg Whe OaQd XVe 
VXbcaWegRUieV UecRUded aQd eQWeUed iQ CaUd 
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Card name FeaWXres FXncWionaliWies 
IPCC OaQd caWegRUieV XViQg 
cRQWURO SRiQWV diVWUibXWed iQ 
CaUd NR:2 

NR. 2 WR Si[ (6) PaiQ IPCC OaQd XVe 
cOaVVeV. IW iV e[SecWed WhaW Whe SORW 
deVcUiSWiRQV VhRXOd cRUUeVSRQd WR ZheWheU 
RU QRW Whe SORW RbVeUYaWiRQV aUe 
hRPRgeQRXV, diVWiQcW aQd RYeUOaSSiQg 

5) LULUC card LaQd XVe, LaQd XVe ChaQge; 
CXUUeQW OaQd XVe VXbdiYiViRQV 
chaQgeV aQd cRQfideQce Rf 
VXch chaQgeV; AVVRciaWed 
gUaVVOaQd PaQagePeQW if aQ\  

ThiV caUd iV XVed WR iQdicaWe ZhaW OaQd XVe, 
OaQd XVe chaQge iV RbVeUYed fURP Whe fiUVW 
eQWU\ WR daWe; If YES ± ZhaW VXbdiYiViRQV 
cRXOd haYe beeQ WheUe WhaW Pa\ haYe 
chaQged WR ZhaW cXUUeQWO\ (i.e. F>F, S>F, 
C>F, G>F, O>F); aQd WR ZhaW cRQfideQce 
dR \RX aWWUibXWe VXch chaQgeV if aQ\. 

6) DisWXrbance card PUiPaU\ diVWXUbaQceV 
RbVeUYed Sh\VicaOO\ RU 
deWecWed fURP Whe MODIS 
gUaShicaO SUeVeQWaWiRQV 

UVed fRU UecRUdiQg TXaOiWaWiYe diVWXUbaQceV 
RbVeUYed iQ Whe SORW aVVRciaWed ZiWh hXPaQ 
acWiYiWieV RYeU Whe SORW. DiVWXUbaQceV 
Pa\be SUiPaU\ aQd RU RSeQ fRUeVW 
deSeQdiQg Zhich RQeV Pa\ be SURPiQeQW 
RU RWheUZiVe. 

7) CommenWs card CRPPeQWV b\ Whe iPage 
iQWeUSUeWeU 

UVed fRU Whe iQWeUSUeWeU WR UecRUdiQg 
geQeUaO aQd WechQicaO cRPPeQWV WhaW Pa\ 
be RbVeUYed abRXW Whe VaPSOe SORW XQdeU 
UeYieZ. 

 
A hieUaUchicaO deciViRQ WUee aSSURach ZaV XVed fRU daWa cROOecWiRQ ZiWh iQfRUPaWiRQ caSWXUed iQ Whe fiUVW 

fRXU caUdV dicWaWiQg Whe iQfRUPaWiRQ cROOecWed iQ VXbVeTXeQW caUdV. FRU e[aPSOe, if a SRiQW ZaV cOaVVified aV 

cURSOaQd iQ 2019 (caUd 4), Whe VXUYe\ ZRXOd UeTXeVW addiWiRQaO iQfRUPaWiRQ UegaUdiQg Whe QaWXUe Rf Whe 

WUaQViWiRQ WR cURSOaQd aQd if WhiV WUaQViWiRQ RccXUUed dXUiQg Whe UefeUeQce SeUiRd (caUd 5), W\SicaOO\ Whe 

chaQge fURP fRUeVW WR QRQ-fRUeVW ZaV caSWXUed iQ WheVe WZR caUdV. ZaPbia haV fRU Whe fiUVW WiPe QRZ aOVR 

iQcOXded degUadaWiRQ iQ iWV FREL. 

 

 

Card 1 ± IPageU\ DaWa EQWU\ CaUd 

 

Card 2 ± QXaOiW\ CRQWURO CaUd 

 

Card 3 ± DaWa VaOidaWiRQ CaUd 
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Card 4 ± QXaOiW\ CRQWURO CaUd 

 
Card 5 ± DaWa VaOidaWiRQ CaUd 

 
Card 6 ± QXaOiW\ CRQWURO CaUd 

 
Card 7 ± CRPPeQWV EQWU\ CaUd 

 

A DisWincW SaPSOe PORW 

 
A HomogenoXs SaPSOe PORW 

 
FigXre 3 ThXmbnails of the Data Collection Cards 

5.1.2.5. Hierarchical Decision Tree 

 
The fORZ chaUW SUeVeQWed iQ FigXUe 4 SURYideV aQ RYeUYieZ Rf Whe SURceVV aQd deciViRQ PaNiQg VWeSV 

XQdeUWaNeQ b\ each iPage iQWeUSUeWeU dXUiQg Whe aQaO\ViV Rf Whe 11,110 VaPSOe SRiQWV. AQ iQiWiaO caUd 

deWeUPiQed Whe iPageU\ XVed (caUd 1) fRU Whe aVVeVVPeQW fROORZed b\ a geQeUaO deVcUiSWiRQ Rf Whe SORW Zhich 

aOORZed fRU Whe iQiWiaO cOaVVificaWiRQ Rf Whe SORW (caUd 2). AddiWiRQaO aWWUibXWeV VXch aV fORRdiQg aQd Whe 

SUeVeQce Rf SaOP WUeeV fROORZed (caUd 3) aV ZeOO aV aQ aVVeVVPeQW Rf Whe OaQd XVe iQ 2019, WhiV caUd defiQeV 

Whe fiQaO OaQd XVe fRU each VaPSOe SRiQW (caUd 4). The fifWh caUd ZaV Whe Ne\ Siece Rf iQfRUPaWiRQ cROOecWiRQ 

aV Whe caUd VRXghW WR deWeUPiQe if Whe OaQd XVe cOaVV Rf Whe SRiQW Rf iQWeUeVW had chaQged dXUiQg Whe UefeUeQce 

SeUiRd, if WheUe ZaV QR chaQge WheQ Whe cOaVV UePaiQed Whe VaPe aQd Whe iQWeUSUeWeU UecRUded Whe VaPe cOaVVeV 

fRU bRWh Whe VWaUW aQd eQd Rf Whe UefeUeQce SeUiRd. If hRZeYeU Whe iQWeUSUeWeUV QRWiced WhaW a chaQge iQ OaQd 

XVe had RccXUUed, WheQ Whe iQiWiaO OaQd XVe ZaV UecRUded. FRU Whe SXUSRVeV Rf Whe FREL RQO\ a chaQge fURP 

fRUeVW WR QRQ-fRUeVW ZaV UecRUded aV WheVe WUaQViWiRQV aUe cRQVideUed defRUeVWaWiRQ. AQ RbjecWiYe aVVeVVPeQW 

ZaV XVed fRU WhiV WUaQViWiRQ ZheUeb\ iQWeUSUeWeUV cRXQWed Whe QXPbeU Rf VXb SRiQWV faOOiQg RQ WUee caQRSieV 

aQd deWeUPiQed if Whe VaPSOe SRiQW UePaiQed fRUeVW RU ZaV cRQYeUWed WR aQRWheU OaQd XVe. AOO SRiQWV WhaW 

e[SeUieQced a chaQge fURP fRUeVW WR QRQ-fRUeVW ZeUe UecRUded. 
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The VecRQd REDD+ acWiYiW\ caSWXUed b\ Whe FREL iV degUadaWiRQ, Zhich iV OiPiWed WR WhRVe SRiQWV Zhich 

UeWXUQed a OaQd XVe Rf fRUeVW UePaiQiQg fRUeVW. IQ Whe SUeVeQW VXUYe\ if Whe iQWeUSUeWeU QRWiced WhaW a fRUeVW 

UePaiQiQg fRUeVW SRiQW e[hibiWed VRPe fRUP Rf PiQiPaO chaQge (Vee FigXUe 5) dUiYeQ b\ hXPaQ acWiYiWieV 

Whe\ ZeUe aVNed WR UecRUd Whe WUee cRYeU ZiWhiQ Whe VaPSOe SRiQW befRUe Whe diVWXUbaQce aV ZeOO aV afWeUZaUdV. 

FRUeVW degUadaWiRQ ZaV WheQ ideQWified baVed RQ a WZR cOaVV UedXcWiRQ iQ caQRS\ cRYeU beWZeeQ Whe VWaUW aQd 

eQd Rf Whe UefeUeQce SeUiRd. See VecWiRQ 4.2.3 aQd TabOe 7 fRU a UeYieZ Rf Whe fRUeVW cRYeUage cOaVVeV, Whe 

VaPe PeWhRd fRU ideQWif\iQg degUadaWiRQ iV XVed fRU bRWh Whe AcWiYiW\ DaWa aQd EPiVViRQV FacWRU eVWiPaWeV 

aQd iV baVed RQ Whe ZRUN XQdeUWaNeQ b\ DRPNe eW aO (2019), SiaPSaOe (2018) aQd VeVa eW aO (2020). 

 

TR TXaQWif\ degUadaWiRQ iQ VaPSOe SRiQWV ZheUe diVWXUbaQceV ZeUe RUigiQaOO\ UecRUded, iQWeUSUeWeUV ZeUe 

aVNed WR TXaQWif\ fRUeVW cRYeU befRUe aQd afWeU Whe diVWXUbaQce eYeQW. OQO\ WhRVe SRiQWV Zhich VaZ a 

VigQificaQW cOaVV chaQge (> 3 WUee cRYeU cOaVV chaQge) beWZeeQ Whe VWaUW aQd eQd Rf Whe UefeUeQce SeUiRd aQd 

UePaiQed fRUeVW ZeUe ideQWified aV beiQg degUaded (Vee TabOe 7). 

 

 
 
FigXre 4 Point interpretation ZorkfloZ 
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5.1.2.6. QXalit\ Management 

 
The SURceVV fRU TXaOiW\ cRQWURO aQd TXaOiW\ aVVXUaQce (QC/QA) ZaV faciOiWaWed XViQg bXiOW iQ YaOidaWiRQ 

cRQWUROV aQd Whe daWa cROOecWiRQ caUdV. IQ addiWiRQ, iPage iQWeUSUeWeUV Pade XVe Rf iQWeUSUeWaWiRQ Ne\V aV 

ZeOO aV deWaiOed VWaQdaUd RSeUaWiQg SURcedXUeV fRU Whe cOaVVificaWiRQ Rf VaPSOe SRiQWV. FigXUe 5 SURYideV aQ 

e[aPSOe Rf Whe iQWeUSUeWaWiRQ Ne\ fRU a SRiQW VaPSOe UeWXUQiQg fRUeVW degUadaWiRQ. 

 
FigXre 5 Degradation interpretation ke\ (A: Pre DistXrbance B: Post DistXrbance) 

FigXUe 6 SURYideV aQ e[aPSOe Rf defRUeVWaWiRQ iQ ZaPbia ZiWh Whe WUaQViWiRQ fURP FRUeVW OaQd WR CURSOaQd 

cOeaUO\ eYideQW iQ Whe GRRgOe EaUWh IPageU\.  

 
FigXre 6 Deforestation interpretation ke\ (A: Forest B: Non-Forest) 

AddiWiRQaO TXaOiW\ aVVXUaQce ZaV aWWaiQed WhURXgh Whe UeYieZ Rf aOO daWa eQWUieV b\ aQ e[SeUieQced ³GROdeQ 

OSeUaWRU´ Zhich eQVXUed RQO\ high TXaOiW\ daWa eQWUieV ZeUe acceSWed fRU VXbVeTXeQW aQaO\ViV. A 

cRPSUeheQViYe daWa checNiQg fRU aOO daWa fiOeV b\ Whe faciOiWaWRU ZaV QeceVVaU\ WR eQVXUe WhaW PaQXaO ediWV 

aQd VcUeeQiQg Rf aOO eQWUieV ZaV dRQe. The faciOiWaWRU haV PaQ\ \eaUV¶ e[SeUieQce iQ eaUWh RbVeUYaWiRQ aQd 

iPage iQWeUSUeWaWiRQ ZiWh addiWiRQaO fieOd e[SeUieQce haYiQg WaNeQ SaUW iQ bRWh Rf Whe QaWiRQaO fRUeVW 

iQYeQWRUieV.  
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5.1.2.7. Data Management 

 
The daWa eQWeUed iQ CROOecW EaUWh ZaV aXWRPaWicaOO\ VaYed WR a daWabaVe. CROOecW EaUWh ZaV cRQfigXUed fRU 

a ViQgOe-XVeU eQYiURQPeQW ZiWh a SQLiWe daWabaVe aQd WhiV aUUaQgePeQW iV beVW fRU eiWheU iQdiYidXaO XVeUV 

RU fRU a geRgUaShicaOO\ diVSeUVe WeaP. The SQLiWe daWabaVe aXWRPaWicaOO\ SRSXOaWeV Whe SaiNX SeUYeU Zhich 

iV aQ RSeQ VRXUce Zeb-baVed VRfWZaUe SacNage diVWUibXWed aV SaUW Rf Whe CROOecW EaUWh SacNage. SaiNX 

RUgaQi]eV Whe iQfRUPaWiRQ aQd eQabOed XVeUV WR UXQ TXeUieV RQ Whe daWa aQd iPPediaWeO\ YieZ Whe UeVXOWV iQ 

WabXOaU fRUPaW RU aV gUaShV. SaiNX aOORZed fRU Whe TXicN ideQWificaWiRQ Rf WUeQdV aQd faciOiWaWed Whe 

SUeSaUaWiRQ Rf iQSXWV UeTXiUed fRU TXaQWif\iQg OaQd XVe chaQge iQ ZaPbia. 

 

5.1.2.8. Data Anal\sis 

 
FROORZiQg cRPSOeWiRQ Rf Whe SRiQW iQWeUSUeWaWiRQ aQd Whe cOeaQiQg Rf Whe UeVXOWiQg aVVeVVPeQWV, aUea 

eVWiPaWeV fRU aOO Rf Whe chaQge cOaVVeV ZeUe geQeUaWed. The V\VWePaWic aSSURach WR Whe VaPSOiQg deVigQ 

UeVXOWed iQ aUea eVWiPaWeV beiQg caOcXOaWed baVed RQ aUea SURSRUWiRQV. IPCC 2006 GXideOiQeV fRU NaWiRQaO 

GUeeQhRXVe GaV IQYeQWRUieV (VROXPe 4, ChaSWeU 3, SecWiRQ 3.33), UecRPPeQd WhaW Whe SURSRUWiRQ Rf each 

OaQd XVe chaQge cOaVV iV caOcXOaWed b\ diYidiQg Whe QXPbeU Rf SRiQWV ORcaWed iQ Whe VSecific chaQge cOaVV b\ 

Whe WRWaO QXPbeU Rf SRiQWV, aQd aUea eVWiPaWeV fRU each OaQd XVe chaQge caWegRU\ aUe RbWaiQed b\ PXOWiSO\iQg 

Whe SURSRUWiRQ Rf each caWegRU\ b\ Whe WRWaO aUea Rf iQWeUeVW. The fROORZiQg eTXaWiRQ ZaV XVed: 

 

𝑎௜ ൌ ቀௌ೔
௡

ቁ ൈ 𝐴      (1) 
 

ZheUe 
ai = AUea Rf Whe ith chaQge cOaVV (ha) 
Si = SaPSOe Vi]e fRU Whe ith chaQge cOaVV (cRXQW) 
Q = TRWaO QXPbeU Rf VaPSOeV iQ Whe aUea Rf iQWeUeVW (cRXQW) 
A = AUea Rf iQWeUeVW (ha) 

 

The UaQdRP V\VWePaWic VaPSOiQg aSSURach iV cRQVideUed a PRUe efficieQW PeWhRd cRPSaUed WR Whe UaQdRP 

VaPSOiQg aSSURacheV aQd faciOiWaWeV a ViPSOified aSSURach WR fXWXUe UeaVVeVVPeQWV Rf OaQd XVe chaQge. The 

SUeVeQW aSSURach WR aUea eVWiPaWiRQ aQd XQceUWaiQW\ aQaO\ViV fROORZV Whe 2006 IPCC GXideOiQeV fRU NaWiRQaO 

GUeeQhRXVe GaV IQYeQWRUieV, VROXPe 4, ChaSWeU 3, VecWiRQ 3.33 ZheUe Whe VWaQdaUd eUURU Rf Whe aUea 

eVWiPaWe iV caOcXOaWed aV fROORZV.  
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௜݁ݏ ൌ 𝑎௜ ൈ ට௉೔ൈሺଵି௉೔ሻ
௡ିଵ

     (2) 

 

ZheUe 
sei = SWaQdaUd eUURU Rf Whe ith chaQge cOaVV (ha) 
ai = AUea Rf Whe ith chaQge cOaVV (ha) 
Pi = PURSRUWiRQ Rf SRiQWV iQ Whe ith OaQd XVe chaQge cOaVV (diPeQViRQOeVV) 
n = TRWaO QXPbeU Rf VaPSOeV iQ Whe aUea Rf iQWeUeVW (cRXQW) 

 
FiQaO XQceUWaiQW\ eVWiPaWeV ZeUe caOcXOaWed aW Whe 90% cRQfideQce iQWeUYaOV XViQg Whe fROORZiQg eTXaWiRQ: 
 

𝐶𝐼௜ ൌ 𝑎௜ േ ሺ݁ݏ௜ ൈ 1.65ሻ     (3) 
 
ZheUe  

CIi = CRQfideQce IQWeUYaO fRU Whe ith chaQge cOaVV (90%) 
ai = AUea Rf Whe ith chaQge cOaVV (ha) 
sei = SWaQdaUd eUURU Rf Whe ith chaQge cOaVV (ha) 
1.65 = 1.65 VWaQdaUd deYiaWiRQV Rf Whe PeaQ 

 
5.1.3. AcWiYiW\ DaWa ReVXOWV 

 
AcWiYiW\ daWa UeSRUWed iQ WhiV FREL VXbPiVViRQ iV diVaggUegaWed WR Whe SURYiQciaO OeYeO. RaZ acWiYiW\ daWa 

iV aYaiOabOe fRU UeYieZ iQ Whe aWWached e[ceO VSUeadVheeW. AV SaUW Rf Whe e[SaQded VcRSe Rf Whe UefeUeQce 

OeYeO ZaPbia ZiOO UeSRUW acWiYiW\ daWa eVWiPaWeV aW Whe SURYiQciaO VcaOe fRU each Rf Whe fROORZiQg OaQd XVe 

cOaVV WUaQViWiRQV (TabOe 5).  
Table 5 Zambia - Land Xse transitions 

SWarWing Land Use  Final Land Use 

FRUeVW  TR CURSOaQd 

FRUeVW  TR GUaVVOaQd 

FRUeVW  TR SeWWOePeQW 

IQWacW FRUeVW  TR  DegUaded FRUeVW 

 

FigXUe 7 aQd TabOe 6 SURYide Whe UeVXOWV fURP Whe acWiYiW\ daWa aQaO\VeV. FigXUe 7 iQcOXdeV aOO WUaQViWiRQV aV 

ZeOO aV Whe WRWaO defRUeVWaWiRQ fRU each SURYiQce (gUeeQ baU). CeQWUaO SURYiQce UeWXUQV Whe higheVW 

defRUeVWaWiRQ fRU Whe UefeUeQce SeUiRd fROORZed b\ EaVWeUQ aQd NRUWh-ZeVWeUQ SURYiQceV UeVSecWiYeO\. 

LXVaNa SURYiQce UeWXUQV Whe ORZeVW WRWaO defRUeVWaWiRQ ZiWh LXaSXOa UeWXUQiQg a VOighWO\ higheU WRWaO 

defRUeVWaWiRQ. TRWaO defRUeVWaWiRQ fRU Whe SeUiRd 2009 WiOO 2018 ZaV aSSUR[iPaWeO\ 1,915,962.27 90% CI 

[1,711,808.11, 2,120,116.43] hecWaUeV Zhich WUaQVOaWeV iQWR aQ aQQXaO aYeUage defRUeVWaWiRQ Rf 191,569.23 

90% CI [171,180.81, 212,011.64] hecWaUeV acURVV Whe cRXQWU\. TabOe 6 UeSRUWV degUadaWiRQ iQ ZaPbia fRU 
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Whe UefeUeQce SeUiRd aV beiQg 383,569 90% CI [272,703.36, 494,435.17] hecWaUeV RU OeVV WhaQ 40,000 

hecWaUeV aQQXaOO\, Whe SURYiQceV ZiWh Whe higheVW degUadaWiRQ iQcOXde NRUWheUQ aQd MXchiQga SURYiQce 

fROORZed b\ CeQWUaO SURYiQce. OQce agaiQ LXVaNa SURYiQce UeWXUQV Whe ORZeVW degUadaWiRQ iQ ZaPbia.  
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FigXre 7 ProYincial actiYit\ data 

Table 6 ProYincial actiYit\ data (all YalXes in hectares oYer a ten-\ear period) 
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5.2. EPiVViRQ FacWRUV 

 
5.2.1. HaUPRQi]iQg IQWegUaWed LaQd UVe AVVeVVPeQW I aQd II DaWa 

 
ZaPbia¶V fiUVW QaWiRQaO fRUeVW iQYeQWRU\ cRPPeQced iQ 2005 aQd ZaV NQRZQ aV Whe IQWegUaWed LaQd UVe 

AVVeVVPeQW PhaVe OQe (ILUA 1). The PaiQ SXUSRVe Rf ILUA I ZaV WR ³bXiOd XS fRUeVW UeOaWed OaQd XVe 

UeVRXUce iQYeQWRUieV, VXSSRUW QaWiRQaO SOaQQiQg caSaciW\ aQd cRQWUibXWe WR fRUPXOaWiQg deYeORSPeQW 

SROicieV´. ThiV SURjecW ZaV iQiWiaWed PaiQO\ WR addUeVV iQcUeaViQg defRUeVWaWiRQ, Whe ORVV Rf biRORgicaO 

diYeUViW\ aQd Whe RYeUe[SORiWaWiRQ Rf QaWXUaO UeVRXUceV (FRUeVWU\ DeSaUWPeQW, 2004). The ILUA I VaPSOiQg 

deVigQ iV beVW deVcUibed aV V\VWePaWic ZiWh WUacWV VeOecWed aORQg a gUid aW Whe iQWeUVecWiRQ Rf eYeU\ 30 PiQXWeV 

Rf OaWiWXde/ORQgiWXde (SaNeW eW aO. 2006) fRU a WRWaO Rf 248 WUacWV. Each WUacW (1 NP [ 1 NP) cRQWaiQed fRXU 

fieOd SORWV. The UecWaQgXOaU fieOd SORWV (20 P Zide aQd 250 P ORQg) iQ Whe ILUA I ZeUe iQWeQded WR be 

SeUPaQeQW (a PaUNeU ZaV SOaced aW Whe VWaUWiQg SRiQW Rf each SORW aQd WheVe SRiQWV ZeUe geRUefeUeQced) aQd 

VWaUWed aW each cRUQeU Rf aQ iQQeU 500 P VTXaUe ZiWh SORW 1 begiQQiQg iQ Whe VRXWhZeVW cRUQeU, SORW 2 iQ Whe 

QRUWhZeVW cRUQeU, SORW 3 iQ Whe QRUWh eaVW cRUQeU, aQd SORW 4 iQ Whe VRXWheaVW cRUQeU (FigXUe 8).  

 

FieOd SORWV ZeUe VSOiW iQWR QR PRUe WhaQ fRXU OaQd XVe / fRUeVW W\Se VecWiRQV (LUS) ZheUe PRVW Rf Whe 

YaUiabOeV UeOaWed WR fRUeVW cRQdiWiRQV XVed iQ WhiV aQaO\ViV ZeUe cROOecWed. Each LUS ZaV cOaVVified fRU Whe 

gORbaO aVVeVVPeQWV Rf fRUeVW aQd WUee UeVRXUceV XViQg cRXQWU\-VSecific OaQd XVe cOaVVeV. IW ZaV WheVe cOaVVeV, 

aV defiQed iQ SaNeW eW aO. (2006), WhaW ZeUe XVed WR aVVigQ SORWV WR OaQd XVe caWegRUieV ZiWhiQ Whe CROOecW 

EaUWh ± AcWiYiW\ DaWa CROOecWiRQ CaUd VchePa (TabOe 3). MeaVXUePeQWV (e.g., VSecieV, ORcaWiRQ, diaPeWeU aW 

bUeaVW heighW [dbh], WRWaO heighW) Rf VWaQdiQg OiYe aQd dead WUeeV (dbh � 20 cP, RU � 7 cP fRU Whe WUeeV RXWVide 

fRUeVW) ZeUe WaNeQ RQ each SORW aQd WUeeV � 7 cP dbh ZeUe PeaVXUed RQ Whe fiUVW VXbSORW RQ LUS cOaVVified 

aV fRUeVW OaQd. 

 
The VaPSOiQg iQWeQViW\ iQcUeaVed iQ ILUA II ZiWh Whe iQWeQW Rf iPSURYiQg Whe SUeciViRQ Rf eVWiPaWeV aW VXb-

QaWiRQaO VcaOeV. The SORW deVigQ aOVR chaQged ZiWh UecWaQgXOaU SORWV UedXced WR 20 P Zide b\ 50 P ORQg. 

SaPSOiQg Rf ecRV\VWeP aWWUibXWeV aOVR e[SaQded iQ Whe ILUA II. ThiV iQcOXded e[SaQdiQg PeaVXUePeQWV Rf 

OiYe aQd VWaQdiQg dead WUeeV ZiWh dbh � 10 cP RQ Whe eQWiUe SORW aQd WUeeV RQ Whe VXbSORW WR 5 cP � dbh < 

10 cP. FXUWheU, WheUe ZeUe chaQgeV iQ Whe heaOWh cOaVVificaWiRQ Rf iQdiYidXaO WUeeV iQ ILUA II ZheUe dead 

aQd d\iQg WUeeV ZeUe VeSaUaWed iQWR XQiTXe cOaVVeV ZheUeaV iQ ILUA I, VWaQdiQg dead aQd d\iQg WUeeV ZeUe 

cRPbiQed iQWR a ViQgOe heaOWh cOaVV.  
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The ILUA I daWa ZeUe haUPRQi]ed ZiWh ILUA II daWa b\ fiUVW UeOaWiQg WUacWV b\ WheiU geRgUaShic ORcaWiRQ. 

Of Whe 248 WUacWV fURP Whe ILUA I, 179 Rf WhRVe ZeUe aYaiOabOe aQd UeOaWed WR ILUA II WUacWV iQ WhiV 

aVVeVVPeQW. WiWhiQ Whe 179 WUacWV, 550 ILUA I SORWV ZeUe UeOaWed WR ILUA II SORWV. The SORW PeaVXUePeQWV 

fURP ILUA I ZeUe UeVWUicWed WR Whe fiUVW 50 P OeQgWh WR iQVXUe cRQViVWeQc\ ZiWh Whe SORW deVigQ iQ Whe ILUA 

II. The WUee UecRUdV fURP Whe ILUA II daWa ZeUe UeVWUicWed WR VWePV � 7 cP dbh WR be cRQViVWeQW ZiWh Whe 

PiQiPXP diaPeWeU WhUeVhROd XVed RQ Whe fiUVW VXbSORW aQd LUS cOaVVified aV QRQ-fRUeVW.  

 

The fiQaO VWeS iQ haUPRQi]iQg ILUA I aQd II daWa ZaV WR UeOaWe LUS WR each SORW aQd WheQ cRPSaUe WheVe 

VecWiRQV aQd Whe YaUiabOeV chaUacWeUi]ed fRU each LUS beWZeeQ ILUA I aQd II. SiQce OaQd XVe cOaVVeV, aPRQg 

RWheU aWWUibXWeV, chaUacWeUi]ed iQ Whe LUS ZeUe Qeeded WR VXPPaUi]e ePiVViRQ facWRU eVWiPaWeV, SORWV aQd 

WUacWV ZeUe VRUWed VR WhaW Whe PaSSed aUea Rf each LUS RQ SORWV ZeUe cRQViVWeQW beWZeeQ ILUA I aQd II. 

ThiV UedXced Whe haUPRQi]ed daWaVeW WR 174 WUacWV ZiWh 505 SORWV aQd aOO LUS ZeUe Whe VaPe Vi]e (i.e., 1000 

P2) RQ ILUA I aQd ILUA II SORWV. 

 

HaUPRQi]iQg daWa fURP ILUA I aQd ILUA II SURYided ZaPbia ZiWh Whe RSSRUWXQiW\ WR deUiYe biRPaVV 

eVWiPaWeV Rf fiQaO OaQd XVe SORWV ZheUe chaQgeV fURP deQVe fRUeVW WR eiWheU degUaded RU QRQ-fRUeVW ZeUe 

caSWXUed. FiQaO OaQd XVe biRPaVV eVWiPaWeV WheUefRUe UeSUeVeQW accXUaWe eVWiPaWeV Rf UeVidXaO biRPaVV iQ 

eQYiURQPeQWV ZheUe fRUeVWV haYe beeQ UeSOaced ZiWh eiWheU cURSOaQd, gUaVVOaQd RU VeWWOePeQWV (RWheUOaQd iV 

cRPbiQed ZiWh Whe VeWWOePeQW cOaVV). ThiV aSSURach WR TXaQWif\iQg ePiVViRQV facWRUV iV cRQVideUed PRUe 

WUaQVSaUeQW aQd accXUaWe ZheQ cRPSaUed WR SUeYiRXV aSSURacheV.  

 

5.2.2. ILUA FieOd SaPSOiQg Rf Whe IPCC FRUeVW CaUbRQ PRROV 

 
The IPCC (2006) GXideOiQeV ChaSWeU 4, AFOLU VecWRU, ideQWifieV WhUee PaiQ caUbRQ SRROV Zhich caQ be 

PeaVXUed fRU TXaQWif\iQg caUbRQ VWRcN chaQgeV: BiRPaVV, Dead RUgaQic PaWWeU aQd SRiOV. The BiRPaVV 

SRRO cRQViVWV Rf bRWh AbRYe (VWePV, VWXPSV, bUaQcheV, baUN, VeedV aQd fROiage) aQd BeORZ GURXQd BiRPaVV 

(OiYe URRWV) ZhiOe Dead RUgaQic PaWWeU cRQViVWV Rf Dead ZRRd (QRQ-OiYiQg ZRRd\ biRPaVV QRW cRQWaiQed iQ 

OiWWeU) aQd LiWWeU (QRQ-OiYiQg RUgaQic PaWWeU Zhich dReV QRW fXOfiO Whe UeTXiUePeQWV fRU Dead ZRRd). FiQaOO\ 

SRiOV cRQViVW Rf VRiO RUgaQic PaWWeU WhaW dReV QRW fXOfiO Whe UeTXiUePeQWV fRU beORZ gURXQd biRPaVV (fiQe 

URRWV ZiWh a diaPeWeU Rf OeVV WhaQ 2PP aV ZeOO aV deca\iQg RUgaQic PaWWeU). The SUeVeQW iQYeQWRU\ deVcUibed 

iQ WhiV dRcXPeQW iV baVed RQ FAO¶V NFMA PeWhRdRORg\. The deWaiOV Rf Whe iQYeQWRU\ caQ be fRXQd iQ Whe 

BiRSh\VicaO FieOd MaQXaO SUeSaUed iQ VXSSRUW Rf Whe ILUA II aQd SXbOiVhed iQ 2014. AOO SRROV deVcUibed 

beORZ ZeUe PeaVXUed aV SaUW Rf bRWh ILUA I aQd ILUA II bXW QRW aOO SRROV aUe iQcOXded iQ WhiV FRUeVW 

RefeUeQce EPiVViRQV LeYeO. 
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5.2.2.1. AboYe-groXnd Biomass 

 
AGB ZaV PeaVXUed iQ aOO SORWV VeOecWed dXUiQg Whe haUPRQi]aWiRQ Rf Whe ILUA I aQd ILUA II daWa. AOO WUeeV 

ORcaWed ZiWhiQ Whe SORWV (20P Zide aQd 50P ORQg - Vee FigXUe 7) ZiWh a DBH Rf gUeaWeU WhaQ 10 cP ZeUe 

VaPSOed, ZheUe VaPSOiQg cRQViVWed Rf PeaVXUiQg Whe heighW aQd diaPeWeU aW bUeaVW heighW aQd UecRUdiQg Whe 

WUee VSecieV. TUeeV ZiWh a DBH Rf beWZeeQ 5 aQd 10 cP ZeUe PeaVXUed iQ a UecWaQgXOaU VXb SORW ORcaWed iQ 

Whe fiUVW 10 P Rf Whe OaUgeU SORW. RegeQeUaWiRQ, WUeeV ZiWh a DBH Rf OeVV WhaQ 5 cP, ZeUe PeaVXUed iQ a 

QeVWed VXb-SORW ZiWhiQ Whe UecWaQgXOaU VXb-SORW. OQce agaiQ, heighW, DBH aQd VSecieV ZeUe UecRUded fRU 

each WUee SUeVeQW. 

 

5.2.2.2. BeloZ-groXnd Biomass 

 
BeORZ GURXQd BiRPaVV (BGB) ZaV QRW PeaVXUed diUecWO\, UaWheU a URRW:VhRRW UaWiR ZaV XVed WR caOcXOaWe 

BGB. The URRW: VhRRW UaWiRQ Rf 0.28 ZaV VeOecWed fURP VeVa (2016), Vee eTXaWiRQ 7 beORZ. 

 

5.2.2.3. Dead Wood  

 
Dead-ZRRd daWa ZaV UecRUded RQ aOO faOOeQ dead ORgV aQd bUaQcheV ZiWh a diaPeWeU eTXaO WR RU abRYe 10 

cP aQd Zhich ZeUe fRXQd iQ Whe SORW aUea (UegaUdOeVV Rf ZheUe Whe\ RUigiQaWed). The PiQiPXP OeQgWh Rf 

dead-ZRRd WR be PeaVXUed ZaV 1 PeWeU. CRPbiQed bURNeQ SaUWV (VeSaUaWeO\ VhRUWeU WhaQ 1 P) fURP Whe 

VaPe WUee ZeUe cRXQWed aQd PeaVXUed aV RQe if WRWaO OeQgWh Rf SaUWV e[ceed 1 PeWeU. The OeQgWh aQd diaPeWeU 

aW bRWh eQdV Rf aOO SieceV Rf faOOeQ ZRRd ZiWh diaPeWeU OaUgeU RU eTXaO WR 10 cP ZiWhiQ Whe SORW aUea ZeUe 

PeaVXUed. The VWaQdaUd ZRRd deQViW\ Rf 619 Ng / P3 ZaV XVed aV SeU ChidXPa\R (2012) WR cRQYeUW Whe 

YROXPe eVWiPaWeV cUeaWed WR biRPaVV. 

 

5.2.2.4. Litter 

 
WhiOe OiWWeU daWa ZaV cROOecWed dXUiQg bRWh ILUA I aQd ILUA II, WhiV daWa iV QRW \eW VXiWabOe WR be iQcOXded 

iQ Whe 2020 FREL VXbPiVViRQ. IQ Whe iQWeUiP ZaPbia ZiOO PaNe XVe Rf a defaXOW YaOXe SXbOiVhed b\ Whe 

IPCC aQd iV aYaiOabOe iQ chaSWeU 2, YROXPe 4 GeQeUic MeWhRdRORgieV ASSOicabOe WR MXOWiSOe LaQd-UVe 

CaWegRUieV Rf Whe 2006 IPCC GXideOiQeV fRU NaWiRQaO GUeeQhRXVe GaV IQYeQWRUieV3 

 

 
3 GeQeUic MeWhRdRORgieV ASSOicabOe WR MXOWiSOe LaQd-UVe CaWegRUieV 
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5.2.2.5. Soil Organic Matter 

 
OQ VSecific cOXVWeUV ideQWified iQ Whe VaPSOiQg SOaQ aQd RQO\ SaUW Rf Whe ILUA II VXUYe\, addiWiRQaO 

iQfRUPaWiRQ ZaV cROOecWed RQ VRiO. SRiOV UeTXiUed addiWiRQaO PeaVXUePeQWV Zhich aUe bUiefO\ deVcUibed 

beORZ. The SUeVcUibed ORcaWiRQ Rf Whe VRiO SiWV iV VhRZQ RQ FigXUe 8, hRZeYeU, WhiV ORcaWiRQ ZaV QRW aOZa\V 

VXiWabOe aQd iQ VRPe caVeV Whe ORcaWiRQ had WR be PRdified. GPS ORcaWiRQ SRiQWV ZeUe UecRUded fRU aOO VRiO 

SiWV dXg. 

 

AW each VRiO SiW ViWe WhUee W\SeV Rf VRiO VaPSOeV ZeUe WaNeQ. FiUVWO\, Whe XQdiVWXUbed cRUe UiQg VaPSOe ZaV 

cROOecWed fURP Whe VRiO SiW aW 0±10, 10±20 aQd Whe 20±30 cP Oa\eUV, UeVSecWiYeO\. SecRQdO\, fURP Whe VaPe 

Oa\eUV iQ Whe VRiO SiW, diVWXUbed VRiO VaPSOeV ZeUe cROOecWed fRU Whe PeaVXUePeQW Rf VRiO RUgaQic caUbRQ iQ 

Whe OabRUaWRU\. ThiUdO\, cRPSRViWe VRiO VaPSOeV ZeUe SUeSaUed haYiQg beeQ cROOecWed XViQg a VRiO aXgeU 

WaUgeWiQg Whe WRS VRiO (0±10 cP), aQd VXb VRiO (10±30 cP deSWhV) fURP ZiWhiQ Whe VaPSOiQg SORW (aW Whe 

biRSh\VicaO SORW ceQWeU aQd aW 5P QRUWh, eaVW, VRXWh aQd ZeVW). 
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FigXre 8 NFI ClXster & Plot La\oXt 
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5.2.3. AQaO\ViV Rf CROOecWed NFI daWa 

IQdiYidXaO WUee PeaVXUePeQWV ZeUe XVed WR eVWiPaWe abRYegURXQd aQd beORZgURXQd VWaQdiQg OiYe aQd dead 

WUee biRPaVV aQd caUbRQ. TUee dbh PeaVXUePeQWV ZeUe aYaiOabOe fRU aOO WUeeV iQ Whe haUPRQi]ed daWaVeW. IQ 

VRPe caVeV, SaUWicXOaUO\ iQ Whe NRUWhZeVWeUQ PURYiQce (NWP), WUee heighWV ZeUe RQO\ PeaVXUed RQ a VXbVeW 

Rf WUeeV. IQ RWheU SURYiQceV, aOO WUee heighWV ZeUe UecRUded. WheQ WUee heighW PeaVXUePeQWV ZeUe PiVViQg, 

a heighW PRdeO ZaV XVed (MehWaWaOR eW aO. 2015) aV fROORZV: 

 

݄ ൌ ௗ௕௛మ

ሺ௔ା௕∗ௗ௕௛ሻమ      (4) 

 
ZheUe 

H = eVWiPaWed WUee heighW (P) 
Dbh = diaPeWeU aW bUeaVW heighW (cP) 
A = 2.28355 
B = 0.22373 

 

NRWe WhaW a cRUUecWiRQ facWRU, 1.09915, ZaV XVed aV VXggeVWed WR UePRYe biaV fURP Whe heighW eVWiPaWe 

UeVXOWiQg fURP OiQeaUi]aWiRQ. OQce WUee dbh aQd heighW PeaVXUePeQWV RU eVWiPaWeV ZeUe SRSXOaWed fRU aOO 

WUeeV iQ Whe haUPRQi]ed daWaVeW, WZR VWaWiVWicaO PRdeOV ZeUe XVed WR eVWiPaWe abRYegURXQd aQd beORZgURXQd 

biRPaVV. The fiUVW PRdeO ZaV deYeORSed b\ ChidXPa\R (2012) aQd haV beeQ ZideO\ XVed WhURXghRXW 

ZaPbia. The geQeUaO PRdeO fRUP RQO\ UeTXiUeV dbh fURP Whe iQYeQWRUieV aV fROORZV: 

 

𝐴𝐺𝐵 ൌ expሺ2.342 ∗ 𝐿𝑁ሺ𝑑𝑏݄ሻ െ 2.059ሻ    (5) 

 

ZheUe 

AGB = WRWaO abRYegURXQd biRPaVV Rf OiYe aQd VWaQdiQg dead WUeeV (Ng) 
Dbh = diaPeWeU aW bUeaVW heighW (cP). 

 
ThiV PRdeO ZaV VXggeVWed iQ PXOWiSOe ILUA dRcXPeQWV aV a geQeUic aSSURach WR eVWiPaWe VWaQdiQg OiYe aQd 

dead biRPaVV. SiQce WheUe ZaV a VXbVWaQWiaO iQYeVWPeQW iQ PeaVXUiQg WUee heighW RQ PRVW WUeeV iQ Whe ILUA 

I aQd II aQd WheUe ZaV a ZeOO-eVWabOiVhed heighW PRdeO aYaiOabOe WR eVWiPaWe WUee heighW fRU WUeeV OacNiQg 

heighW PeaVXUePeQWV, a VecRQd abRYegURXQd biRPaVV PRdeO Zhich iQcOXded WUee heighW aQd ZRRd VSecific 

gUaYiW\ aV SUedicWRU YaUiabOeV ZaV ideQWified. The VecRQd PRdeO, deYeORSed b\ ChaYe eW aO. (2014) haV beeQ 

ZideO\ XVed WhURXghRXW WURSicaO fRUeVW ecRV\VWePV aQd iV e[SUeVVed aV fROORZV: 

 

𝐴𝐺𝐵௘௦௧ ൌ  𝐷ଶ𝐻ሻ଴.ଽ଻଺     (6)ߩሺ ݔ 0.0673
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ZheUe   
AGBest  =  WRWaO abRYegURXQd biRPaVV Rf OiYe aQd VWaQdiQg dead WUeeV (Ng) 
ȡ  = ZRRd VSecific gUaYiW\ (0.619 g NP-1; ChidXPa\R 2012) 
D = diaPeWeU aW bUeaVW heighW (cP) 
H = WRWaO WUee heighW (P). 

 

TR eVWiPaWe beORZgURXQd biRPaVV fRU PRdeOV 2 aQd 3, a URRW-VhRRW UaWiR ZaV XVed fURP VeVa eW aO. (2016) 

aV fROORZV: 

 

𝐵𝐺𝐵 ݎ݋ 𝐵𝐺𝐵௘௦௧ ൌ 𝐴𝐺𝐵 ݎ݋ 𝐴𝐺𝐵௘௦௧ (7)     0.28 ݔ 

 

ZheUe   
AGB or AGBest = WRWaO abRYegURXQd biRPaVV Rf OiYe aQd VWaQdiQg dead WUeeV (Ng). 

 

TR cRQYeUW OiYe RU VWaQdiQg dead abRYegURXQd aQd beORZgURXQd biRPaVV WR caUbRQ a caUbRQ fUacWiRQ Rf 

0.49 ZaV XVed fROORZiQg VeVa eW aO. (2016). OQce OiYe aQd VWaQdiQg dead WUee biRPaVV eVWiPaWeV ZeUe 

cRPSiOed fRU aOO WUeeV iQ Whe haUPRQi]ed daWa VeW, Whe eVWiPaWeV ZeUe VXPPed RYeU each LUS RQ each SORW 

b\ iQcRUSRUaWiQg Whe aUea Rf Whe LUS RQ each SORW WR e[SaQd abRYe aQd beORZgURXQd caUbRQ eVWiPaWeV WR 

caUbRQ deQViW\ eVWiPaWeV (WRQV/ha) XViQg each biRPaVV PRdeO (2, 3, aQd 4) aV fROORZV: 

 

𝐶ௗ௘௡௦௜௧௬ ൌ  ∑ሺ𝐶௜  𝑎௘௫௣ሻ0.001     (8) ݔ

 

ZheUe 
Cdensit\ = caUbRQ iQ abRYegURXQd RU beORZgURXQd OiYe aQd VWaQdiQg dead WUeeV SeU XQiW aUea (WRQV/ha) 
Ci = caUbRQ iQ Whe iWh abRYegURXQd RU beORZgURXQd OiYe aQd VWaQdiQg dead WUee (Ng) RQ a LUS 
ae[p = aUea e[SaQViRQ (ha) baVed RQ Whe Vi]e Rf Whe LUS RQ each SORW (e.g., 20 P Zide [ 50 P OeQgWh = 

1000 P2). 
 

5.2.4. COaVVificaWiRQ Rf PORWV aV iQWacW RU degUaded fRUeVW 

 
PORWV Zhich ZeUe cOaVVified aV fRUeVW OaQd aW t1 aQd t2 ZeUe fXUWheU diVaggUegaWed iQWR fRUeVW aQd degUaded 

fRUeVW. TR chaUacWeUi]e Whe fRUeVW OaQd UePaiQiQg fRUeVW OaQd aV degUaded Whe caQRS\ cRYeU cOaVVeV fURP 

ILUA I ZeUe UeOaWed WR Whe WUee cRYeU iQWegeUV (cRQYeUWed WR cRPSaUabOe ILUA I cOaVVeV ± TabOe 7) iQ ILUA 

II. If Whe WUee cRYeU cOaVV decUeaVed b\ 3 RU PRUe cOaVVeV (e.g., > 70% WR 5-10% RU 10-40% WR QR WUeeV) fURP 

ILUA I WR ILUA II Whe LUS RQ WhaW SORW ZaV cOaVVified aV degUaded fRUeVW. BaVed RQ Whe defiQiWiRQV Rf 

degUadaWiRQ, WhiV aSSURach ZaV deePed cRQVeUYaWiYe, ZiWh VXfficieQW fRUeVW OaQd SORWV iQ bRWh fRUeVW aQd 
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degUaded fRUeVW caWegRUieV WR RbWaiQ VWaWiVWicaOO\ URbXVW eVWiPaWeV Rf caUbRQ deQViWieV. IQ caVeV ZheUe caQRS\ 

cRYeU ZaV UecRUded aV < 10% iQ Whe ILUA I RU ILUA II iQYeQWRU\ bXW Whe LaQd UVe cOaVVificaWiRQV ZeUe 

UecRUded aV fRUeVW OaQd, iW ZaV aVVXPed WhaW, giYeQ Whe defiQiWiRQ Rf fRUeVW iQ SiaPSaOe (2018) aQd Whe FRUeVW 

AcW NR. 4 Rf 2015, WheVe aUeaV PXVW be ³\RXQg VWaQdV WhaW haYe QRW \eW Ueached, bXW aUe e[SecWed WR Ueach, 

a cURZQ deQViW\ Rf WeQ SeUceQW aQd WUee heighW Rf fiYe PeWeUV WhaW aUe WePSRUaUiO\ XQdeU VWRcNed aUeaV´. FRU 

WheVe UeaVRQV, aQd fROORZiQg Whe defiQiWiRQV iQ SiaPSaOe (2018), Whe cRQVeUYaWiYe aSSURach fRU 

chaUacWeUi]iQg degUadaWiRQ ZaV WaNeQ. 

 
Table 7 Tree coYer groXnd sXrface coYered b\ the Yertical projection of the tree canopies, e[pressed as percentage of the total 
groXnd area in the LUS (Saket et al. 2006). 

Canop\ CoYer DescripWion/definiWion Code 
No Wrees NRW FRUeVW 0 

< 5% NRW FRUeVW 1 
5-10% FRUeVW CRYeU 2 

10-40% FRUeVW CRYeU 3 
40-70% FRUeVW CRYeU 4 
>70% FRUeVW CRYeU 5 

 
5.2.5. ReVXOWV aQd PURSRVed EPiVViRQV FacWRUV 

 
The daWa fRXQd iQ TabOe 8 aUe aOO fURP SORWV WhaW ZeUe deePed cRPSaUabOe beWZeeQ ILUA I aQd II. AOO 

YaOXeV fRXQd iQ Whe WabOe aUe caUbRQ deQViWieV fURP ILUA II RQO\. ThiV iQfRUPaWiRQ ZaV XVed WR deUiYe 

ePiVViRQV facWRUV fRU Whe OaQd XVe chaQge cOaVVeV Rf iQWeUeVW. AV diVcXVVed abRYe, Whe ChaYe et al (2014) 

PRdeO ZaV XWiOi]ed b\ ZaPbia aV WhiV PRdeO WRRN adYaQWage Rf Whe cRPSUeheQViYe WUee heighW aVVeVVPeQWV 

iQ bRWh ILUA I aQd ILUA II. EPiVViRQV facWRUV fRU each Rf Whe OaQd XVe chaQge cOaVVeV ZeUe baVed RQ Whe 

daWa cRQWaiQed iQ TabOe 8 aQd ZeUe caOcXOaWed fRU Whe ZhROe Rf ZaPbia aQd ZeUe fURP ILUA II RQO\, 

hRZeYeU chaQge cOaVVeV ZeUe ideQWified XViQg daWa fURP bRWh iQYeQWRUieV. ThiV chRice ZaV Pade aV Whe fiQaO 

biRPaVV eVWiPaWeV fRU WheVe chaQge cOaVVeV ZeUe cRQVideUed WR be accXUaWe eVWiPaWeV Rf Whe W\SicaO ORVV cOaVV 

aVVRciaWed ZiWh cURSOaQd, gUaVVOaQd aQd VeWWOePeQW / RWheUOaQd. The ePiVViRQV facWRUV aOVR iQcOXded Whe 

degUadaWiRQ cOaVV Zhich ZaV deUiYed WhURXgh aQ aVVeVVPeQW Rf Whe chaQge iQ caQRS\ cRYeUage fURP ILUA 

I WR ILUA II. The VWaUWiQg biRPaVV eVWiPaWeV fRU Whe degUadaWiRQ cOaVV ZaV iQWacW fRUeVW aV ZaPbia feeOV WhaW 

Whe XVe Rf iQWacW fRUeVW ZRXOd SUecOXde Whe iQcRUSRUaWiRQ Rf degUaded fRUeVWV iQWR WhiV cOaVV. ReVXOWV 

highOighWed iQ Whe WabOe ZeUe XVed WR deUiYe Whe fiQaO ePiVViRQV facWRUV fRU each Rf Whe cOaVVeV OiVWed fRUeVW 

OaQd WR QRQ-fRUeVW LaQd. The caUbRQ deQViW\ YaOXe fRU FRUeVW LaQd ZaV ideQWified aV AOO iQ Whe FRUeVW LaQd 

cOaVV aV iW ZaV QRW SRVVibOe WR deWeUPiQe Whe VWaWe Rf Whe iQiWiaO fRUeVW W\Se. ThiV aSSURach ZaV deePed WR be 

cRQVeUYaWiYe.  
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 Table 8 Carbon densit\ estim

ates for aboYegroXnd (AG
B) and beloZgroXnd liYe tree biom
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Q cRYeU OaUgeO\ XQchaQged 
IQWacW 
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A
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44 
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1.4 
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FRUeVW 
G
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A

OO 
19 

9.8 
2.3 

2.8 
0.6 

FRUeVW LaQd WR CURSOaQd 
FRUeVW 

CURSOaQd 
A

OO 
20 
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FRUeVW LaQd WR SeWWOeP
eQW  

FRUeVW 
SeWWOeP

eQW 
A

OO 
5 
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The haUPRQi]ed ILUA I aQd ILUA II daWabaVe aOVR cRQWaiQed iQfRUPaWiRQ UeOaWiQg WR dead ZRRd eVWiPaWeV 

SeU hecWaUe. ThiV iQfRUPaWiRQ, aORQg ZiWh Whe OaQd XVe cOaVVeV iQ TabOe 8 ZeUe XVed WR deUiYe Whe dead ZRRd 

cRPSRQeQW Rf each OaQd XVe cOaVV Rf iQWeUeVW. ThiV iQfRUPaWiRQ iV SURYided beORZ iQ TabOe 9. 
Table 9 Carbon densit\ estimates for deadZood 

Dead Wood GroXp n Dead Wood (WC/ha) SWd Error (WC/ha) U (90% CI) 

CURSOaQd 24 0.0965 0.0495 46% 
FRUeVW LaQd 422 1.7007 0.2442 19% 
GUaVVOaQd 24 0.3117 0.3117 62% 
SeWWOePeQW  34 0.5656 0.2805 45% 
FRUeVW DegUadaWiRQ 94 0.7076 0.1516 26% 

 

AbRYe aQd beORZ gURXQd biRPaVV eVWiPaWeV fURP TabOe 8 ZeUe cRPbiQed ZiWh deadZRRd eVWiPaWeV fURP 

TabOe 9 aORQg ZiWh IPCC defaXOW YaOXeV fRU OiWWeU WR caOcXOaWe a cRPbiQed cOaVV WRWaO biRPaVV iQcOXdiQg each 

Rf Whe caUbRQ SRROV UeOeYaQW fRU Whe OaQd XVe cOaVV Rf iQWeUeVW. ThiV iQfRUPaWiRQ iV SURYided iQ TabOe 10 aORQg 

ZiWh Whe aVVRciaWed XQceUWaiQWieV caOcXOaWed aW Whe 90% cRQfideQce OeYeO. UQceUWaiQWieV ZeUe cRPbiQed aQd 

SURSagaWed XViQg eTXaWiRQ 3.2 aSSURach 1 fRU addiWiRQ aQd VXbWUacWiRQ4. 
Table 10 Combined carbon densities of all carbon pools for land Xse classes of interest 

Classes AGB U (90% 

CI) 

BGB U (90% 

CI) 

DW U (90% 

CI) 

LiWWer U (90% 

CI) 

Biomass 

WoWal 

U (90% CI) 

Unit t C/ ha t C / ha t C / ha t C / ha t C / ha t C / ha t C / ha t C / ha t C / ha t C / ha 

AOO FRUeVW LaQd 29.2 6% 8.2 6% 1.70 19% 2.1 0% 41.20 5% 

     IQWacW FRUeVW LaQd 33.7 7% 9.4 7% 1.70 19% 2.1 0% 46.90 9% 

     DegUaded FRUeVW LaQd 14.5 13% 4.10 14% 0.71 26% 2.1 0% 21.41 9% 

CURSOaQd 9.6 22% 2.70 23% 0.10 46% 0 0% 12.40 17% 

GUaVVOaQd 9.8 28% 2.80 26% 0.31 62% 0 0% 12.91 22% 

SeWWOePeQW  13.6 46% 3.8 46% 0.57 45% 0 0% 17.97 36% 

 

IQfRUPaWiRQ cRQWaiQed iQ WabOeV fRXU, fiYe aQd Vi[ ZeUe cRPbiQed WR deUiYe ePiVViRQV facWRUV fRU Whe 

fROORZiQg OaQd XVe chaQge cOaVVeV; FRUeVW WR CURSOaQd, FRUeVW WR GUaVVOaQd, FRUeVW WR SeWWOePeQW, aQd fiQaOO\ 

FRUeVW DegUadaWiRQ. LaQd XVe caUbRQ deQViW\ iV UeSUeVeQWed b\ Whe FRUeVW LaQd cOaVV fURP TabOe 10 ZhiOe 

UeVidXaO biRPaVV eVWiPaWeV fRU Whe fiQaO OaQd XVe cOaVV aUe UeSUeVeQWed b\ Whe CURSOaQd, GUaVVOaQd, aQd 

SeWWOePeQW cOaVV UeVSecWiYeO\ ZhRVe OaQd XVe cOaVV iQ ILUA I ZaV FRUeVW LaQd aQd WheUefRUe UeSUeVeQW 

biRPaVV eVWiPaWeV Rf acWXaO chaQge cOaVVeV. DegUaded fRUeVW caUbRQ deQViWieV aUe aOVR caSWXUed iQ TabOe 10. 

 
4 hWWSV://ZZZ.iScc-QggiS.igeV.RU.jS/SXbOic/2006gO/Sdf/1_VROXPe1/V1_3_Ch3_UQceUWaiQWieV.Sdf  
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FiQaO ePiVViRQV facWRUV fRU each Rf Whe OaQd XVe chaQge cOaVVeV iQcOXdiQg fRUeVW degUadaWiRQ aUe VhRZQ iQ 

TabOe 11 aQd aUe caOcXOaWed b\ VXbWUacWiQg Whe iQiWiaO OaQd XVe fURP Whe fiQaO OaQd XVe caUbRQ deQViW\ 

eVWiPaWeV. The diffeUeQce beWZeeQ WheVe cOaVVeV iV WheQ cRQYeUWed WR WRQV Rf CO2 eTXiYaOeQW b\ PXOWiSO\iQg 

Whe diffeUeQce b\ Whe UaWiR Rf Whe PROecXOaU ZeighW Rf caUbRQ diR[ide aQd caUbRQ5: 

 

𝐶𝑂ଶ݁ݍ ൌ 𝐷݂݂݅݁݊݁ݎ𝑐݁ ∙ ସସ
ଵଶ

        (9) 

 

ZheUe 
CO2eq = CO2 eTXiYaOeQW 

Difference = CaUbRQ deQViW\ diffeUeQce beWZeeQ iQiWiaO OaQd XVe aQd fiQaO OaQd XVe  

44 = MROecXOaU PaVV Rf caUbRQ diR[ide 

12 = MROecXOaU PaVV Rf caUbRQ 

 

The ePiVViRQV facWRUV fRU Whe OaQd XVe chaQge cOaVVeV aUe SURYided iQ TabOe 11 aORQg ZiWh Whe aVVRciaWed 

XQceUWaiQW\ eVWiPaWeV. IQ Whe SaVW ZaPbia UeSRUWed ePiVViRQV facWRUV baVed RQ geQeUic caUbRQ VWUaWa, Whe 

ePiVViRQV facWRUV SUeVeQWed heUe UeSUeVeQW acWXaO OaQd XVe chaQge cOaVV YaOXeV, Whe beQefiW Rf haUPRQi]iQg 

Whe ILUA I aQd LUA II iQYeQWRU\ daWa iV iPPediaWeO\ eYideQW aQd cRQWUibXWeV WR a PRUe accXUaWe, URbXVW 

aQd WUaQVSaUeQW FREL VXbPiVViRQ.  

 
Table 11 Zambian emissions factors 

Land Xse classes  Before 
(WC/ha) 

AfWer 
(WC/ha) 

Difference 
(WC/ha) 

Emission FacWor 
WCO2eq/ha 

U (90% CI) 

DefRUeVWaWiRQ: FRUeVW WR CURSOaQd 41.20 12.40 28.80 105.62 10% 
DefRUeVWaWiRQ: FRUeVW WR GUaVVOaQd 41.20 12.91 28.29 103.73 12% 
DefRUeVWaWiRQ: FRUeVW WR SeWWOePeQW  41.20 17.97 23.24 85.20 29% 
FRUeVW degUadaWiRQ: IQWacW fRUeVW WR 
degUaded fRUeVW (D/D) 46.90 21.41 25.49 93.47 14% 

 
 
 
 
 
 
 
 

 
5 hWWSV://ZZZ.iScc-QggiS.igeV.RU.jS/SXbOic/gSgOXOXcf/gSgOXOXcf_fiOeV/GPG_LULUCF_FULL.Sdf  
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6. FOREST REFERENCE EMISSIONS LEVEL CALCULATION 

 
6.1. HiVWRUicaO EPiVViRQV 

 
HiVWRUicaO aYeUage ePiVViRQV aUe cRPSXWed baVed RQ Whe aQaO\ViV Rf hiVWRUicaO OaQd XVe chaQge (FRUeVW WR 

CURSOaQd, GUaVVOaQd, SeWWOePeQWV aV ZeOO aV fRUeVW degUadaWiRQ) Zhich haV beeQ geQeUaWed aW Whe VXb-

QaWiRQaO SURYiQciaO VcaOe (SecWiRQ 5.1). The hiVWRUicaO OaQd XVe chaQge cOaVVeV aUe WheQ cRPbiQed ZiWh 

ePiVViRQV facWRUV (SecWiRQ 5.2) deUiYed fURP cRQVecXWiYe QaWiRQaO fRUeVW iQYeQWRUieV fRU Whe deUiYaWiRQ Rf 

bRWh QaWiRQaO aQd VXb-QaWiRQaO SURYiQciaO UefeUeQce OeYeOV.  

 

TabOe 12 SURYideV a bUeaNdRZQ Rf Whe WRWaO ePiVViRQV fRU each Rf ZaPbia¶V SURYiQceV aV ZeOO aV Whe aYeUage 

aQQXaO ePiVViRQV. CeQWUaO PURYiQce UeWXUQV Whe higheVW aQQXaO ePiVViRQV ZiWh a UefeUeQce OeYeO Rf 5.25 90% 

CI [4.11, 6.39] MWCO2eT fROORZed b\ EaVWeUQ (2.98 90% CI [2.19, 3.76] MWCO2eT) aQd NRUWh-WeVWeUQ 

PURYiQce (2.83 90% CI [2.08, 3.58] MWCO2eT). LXVaNa aQd LXaSXOa SURYiQceV UeWXUQ Whe ORZeVW aYeUage 

aQQXaO ePiVViRQV ZiWh UefeUeQce OeYeOV beORZ RQe PiOOiRQ WRQV aQQXaOO\. UQceUWaiQWieV fRU Whe aQQXaO 

eVWiPaWeV aUe SURYided iQ Whe WabOe aQd UaQge fURP 22% WR RYeU 55% aQd aUe UeSRUWed aW Whe 90% cRQfideQce 

OeYeO. AYeUage aQQXaO eVWiPaWeV Rf ePiVViRQV fRU each Rf Whe SURYiQceV aUe caOcXOaWed b\ diYidiQg Whe WRWaO 

SURYiQciaO ePiVViRQV (fiUVW cROXPQ) b\ 10 \eaUV. AcWXaO aQQXaO ePiVViRQV aUe aOVR SURYided iQ aQQe[ 1 fRU 

defRUeVWaWiRQ RQO\ aV daWeV fRU degUadaWiRQ ZeUe QRW cROOecWed.  

 
Table 12 ProYincial leYel emissions 

 Ten-\ear 
Emissions  U (90% CI) U (90% CI) AYerage AnnXal 

Emissions  U (90% CI) 

 WCO2eq % WCO2eq WCO2eq WCO2eq 

CenWral ProYince 52,541,336.76  22%  11,396,592.87   5,254,133.68   
1,139,659.29  

CopperbelW ProYince  22,846,494.84  30%  6,790,123.88   2,284,649.48   679,012.39  
EasWern ProYince  29,829,784.92  26%  7,865,776.34   2,982,978.49   786,577.63  
LXapXla ProYince  9,533,023.44  46%  4,406,779.12   953,302.34   440,677.91  
LXsaka ProYince  7,775,025.07  55%  4,293,977.43   777,502.51   429,397.74  
MXchinga ProYince  27,670,667.43  27%  7,344,107.30   2,767,066.74   734,410.73  
NorWhern ProYince 23,311,901.42  28% 6,604,771.01  2,331,190.14  660,477.10  
NorWh-WesWern ProYince  28,341,975.97  27%  7,536,294.26   2,834,197.60   753,629.43  
SoXWhern ProYince  17,873,980.20  30%  5,443,129.10   1,787,398.02   544,312.91  
WesWern ProYince  15,560,622.24  35%  5,460,579.78   1,556,062.22   546,057.98  
All ProYinces 235,284,812.29  10%  
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6.2. The FRUeVW RefeUeQce EPiVViRQ LeYeO 

 
ZaPbia¶V XSdaWed 2020 FREL iV caOcXOaWed XViQg aQ hiVWRUicaO aYeUage aSSURach. IW iV caOcXOaWed aV Whe VXP 

Rf Whe SURYiQciaO aYeUage aQQXaO ePiVViRQV aQd aPRXQWV WR 23.52 MWCO2eq 90% CI [21.07, 25.98] SeU 

aQQXP fRU Whe SeUiRd 2009 WiOO 2018. 

 

6.3. USdaWiQg FUeTXeQc\ 

 
The FREL iV cRQVideUed YaOid fRU a fiYe-\eaU SeUiRd 2019-2023. 
 
ZaPbia¶V iQiWiaO FREL VXbPiVViRQ WR Whe UNFCCC RccXUUed iQ 2016 ZheUe Whe cRXQWU\ QRWed WhaW Whe FREL 

ZRXOd be deYeORSed aQd XSdaWed baVed RQ WhUee gXidiQg gRaOV aQd PRWiYaWiRQV. The fiUVW ZaV fRU dRPeVWic 

SXUSRVeV ZheUeb\ ZaPbia PaNeV XVe Rf Whe FREL WR PeaVXUe Whe iPSacWV Rf SROicieV aQd PeaVXUeV WR 

SURWecW fRUeVWV. The VecRQd ZaV WR VeeN iQWeUQaWiRQaO fiQaQce ZiWhiQ Whe cRQWe[W Rf UeVXOWV-baVed fiQaQce. 

FiQaOO\ Whe WhiUd, ZaPbia VRXghW WR cRQWUibXWe WR gORbaO PiWigaWiRQ acWiYiWieV.  

 

AOWhRXgh WhiV FREL iV cRQVideUed YaOid fRU a fiYe-\eaU SeUiRd, Whe XSdaWiQg fUeTXeQc\ ZiOO be deWeUPiQed 

baVed RQ hRZ ZaPbia SURgUeVV RQ fRUeVW PRQiWRUiQg. AW SUeVeQW ZaPbia iV abOe WR VXbPiW aQ XSdaWed FREL 

aV iW haV UeceQWO\ cRPSOeWed aQ iPSURYed URXQd Rf daWa cROOecWiRQ aQd aQaO\VeV aQd iV cXUUeQWO\ XQdeUWaNiQg 

a SURYiQciaO VcaOe REDD+ SURjecW6. FXWXUe iWeUaWiRQV Pa\ fROORZ Whe VaPe cUiWeUia ZheUeb\ Whe UefeUeQce 

OeYeO Pa\ be UeaVVeVVed baVed RQ cRXQWU\ QeedV aQd iPSURYed daWa acceVV aQd aQaO\VeV. 

7. FUTURE IMPROVEMENTS 

 
ZaPbia haV chRVeQ WR deYeORS iWV FREL XViQg a VWeSZiVe aSSURach Zhich aOORZV fRU iWeUaWiYe XSdaWeV aQd 

iPSURYePeQWV WR Whe FREL aV aQd ZheQ QeZ daWa aQd RU XSdaWed PeWhRdV becRPe aYaiOabOe. The cXUUeQW 

VXbPiVViRQ PaNeV XVe Rf XSdaWed aQaO\VeV aQd daWa, iW aOVR VeeNV WR e[SaQd Whe VcRSe Rf Whe UefeUeQce OeYeO 

WR iQcRUSRUaWe ePiVViRQV fURP fRUeVW degUadaWiRQ. WhiOe Whe cXUUeQW FREL iQcRUSRUaWeV a QXPbeU Rf 

iPSURYePeQWV RYeU Whe iQiWiaO VXbPiVViRQ iQ 2016, Whe ZaPbiaQ gRYeUQPeQW UecRgQi]eV Whe fROORZiQg aUeaV 

ZheUe Whe FREL cRXOd be fXWXUe iPSURYed iQ Whe fXWXUe. 

 

InclXding remoYals 

RePRYaOV Rf caUbRQ fURP fRUeVW aUea gaiQV RU fURP UegURZWh iQ e[iVWiQg fRUeVWV haYe QRW beeQ iQcOXded iQ 

WhiV FREL. ReOiabO\ TXaQWif\iQg UePRYaOV iV difficXOW aW SUeVeQW. IQ Whe fXWXUe ZaPbia ZiOO eQdeaYRU WR 

 
6 hWWS://]ifOS.RUg.]P/ 
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cROOecW daWa WhaW Pa\ be XVed fRU WhiV aQd Pa\ aOVR beQefiW fURP Whe deYeORSPeQW Rf adYaQced aQaO\WicaO 

WRROV aQd/RU daWaVeWV WhaW becRPe aYaiOabOe. 

 

Additional pools 

WiWhiQ Whe SUeVeQW FREL Whe VRiO caUbRQ SRRO iV QRW iQcOXded. LiWWOe iV NQRZQ abRXW VRiO caUbRQ d\QaPicV 

fROORZiQg defRUeVWaWiRQ acWiYiWieV; aV VXch Whe OacN Rf ePSiUicaO iQfRUPaWiRQ RQ Whe ORVVeV fURP WhiV SRRO 

PaNeV iW SURbOePaWic WR UeSRUW accXUaWe ePiVViRQV. SRiO daWa haV hRZeYeU beeQ cROOecWed WhURXghRXW Whe 

cRXQWU\ aQd addiWiRQaO VRiOV aQaO\VeV ZiOO be XQdeUWaNeQ iQ Whe fXWXUe. OQce cRQfideQce iQ Whe daWa iV 

iPSURYed, Whe SRRO ZiOO be iQcOXded iQ fXWXUe iWeUaWiRQV Rf Whe FREL. ZaPbia ZiOO aOVR VeeN WR SURceVV Whe 

LiWWeU daWa cROOecWed aV SaUW Rf ILUA I aQd ILUA II aQd geQeUaWe a cRXQWU\ VSecific ePiVViRQ facWRU fRU 

LiWWeU. 

 

InclXding emissions from fires 

EPiVViRQV aVVRciaWed ZiWh fiUeV Pa\ be iQcOXded iQ fXWXUe iWeUaWiRQV Rf WhiV FREL. The TXaQWificaWiRQ Rf 

WheVe ePiVViRQV iV SRVVibOe b\ cRPbiQiQg VSaWiaO daWa caSWXUiQg fiUe RccXUUeQce (MODIS BXUQ ScaU MaSV) 

ZiWh ePiVViRQV facWRUV daWa cROOecWed. 

 

ImproYed degradation estimates 

The SUeVeQW iWeUaWiRQ Rf ZaPbia¶V FREL haV iQcOXded fRUeVW degUadaWiRQ aV aQ addiWiRQaO REDD+ acWiYiW\. 

The XQceUWaiQWieV aVVRciaWed ZiWh Whe SURYiQciaO VcaOe eVWiPaWeV iQdicaWe WhaW ZaPbia VhRXOd e[SORUe RSWiRQV 

fRU iPSURYiQg WheVe eVWiPaWeV iQ fXWXUe iWeUaWiRQV. ZaPbia iQWeQdV WR deYeORS iPSURYed VXSSRUW PaWeUiaOV 

fRU aVVeVViQg fRUeVW degUadaWiRQ aV SaUW Rf Whe acWiYiW\ daWa aVVeVVPeQW aORQg ZiWh PeWhRdV fRU TXaQWif\iQg 

degUadaWiRQ ZiWh ORZeU XQceUWaiQW\ YaOXeV.  ZaPbia ZiOO aOVR UeYieZ Whe defiQiWiRQ Rf degUadaWiRQ aQd 

SUeSaUe deWaiOed VWaQdaUd RSeUaWiQg SURcedXUeV WR gXide iPage iQWeUSUeWeUV dXUiQg Whe acWiYiW\ daWa aQaO\VeV. 
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2009 
19,045,973.81  

6,218,225.75  
33%

 
2010 

24,529,902.64  
7,121,334.73  

29%
 

2011 
21,268,532.38  

6,664,023.86  
31%

 
2012 

19,937,911.33  
6,421,685.16  

32%
 

2013 
24,378,817.98  

7,070,776.42  
29%

 
2014 

16,951,346.77  
5,864,762.47  

35%
 

2015 
26,198,639.31  

7,397,352.68  
28%

 
2016 

14,831,133.43  
5,477,745.79  

37%
 

2017 
20,665,971.03  

6,559,944.24  
32%

 
2018 

7,440,264.36  
3,784,448.56  

51%
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