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MRV of Forest Monitoring

Measurement

(d) To establish, according to national circumstances and capabilities,
robust and transparent national forest monitoring systems and, if
appropriate, sub-national systems as part of national monitoring
systems that:

(i) Use a combination of remote sensing and ground-based forest
carbon inventory approaches for estimating, as appropriate,
anthropogenic forest-related greenhouse gas emissions by
sources and removals by sinks, forest carbon stocks and forest
area changes;

FCCC/CP/2009/11/Add.1
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Why Cookbook is needed?

o Capacity building for every
stakeholders is crucial

« REDD+ needs wide range of
technical knowledge (satellite
Imagery, ground-based survey...)

 Many jargons (phased
approach, safeguards...)

 Many good technical
manuals are exist but
not always user-friendly



Target of “Cookbook”

Introduction
for the policy makers and their partner
organizations
Planning
for the REDD-plus implementing
organizations/countries
Technical

for the experts who work on the REDD-
plus activities
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Reference Guide

providing users with

useful information by

proposing or showing
examples
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Framework of “Cookbook”

Introduction
Chapter 1 - About REDD-plus
Chapter 2 - Designing a forest monitoring system

Planning
Chapter 3 - Basic knowledge needed for REDD+ implementation
Chapter 4 - Measurement, reporting and verification (MRV) of forest carbon
Chapter 5 - Monitoring by the stock change method

Technical
Chapter 6 - Preparation of REDD+ implementation
Chapter 7 - Estimation of forest area using remote sensing
Chapter 8 - Permanent sample plot method
Chapter 9 - Estimation models for forest carbon stocks
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Unit and structure of the “Cookbook”

In the sections “Introduction”,
“Planning”, and “Technical”,
knowledge and the sufficient skills
required to address REDD-plus are
compiled in units called “recipe”.

e Users can easily go through
the items in each recipe to
In-depth recipe or
references in accordance
with the flow chart.
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IPCC method to estimate GHG gas emissions
from activities related with LULUCF sector
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Danilo Mollicone, FAO
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Main flow of forest carbon monitoring

103 MRV of forest monitoring

P04 Measurement

ACTIVITY
DATA

EMISSION
FACTORS

PO7 Stock Change method

PO8 Area estimation using RS P09 Estimation of carbon stocks per unit area

P12 Calculation of emissions and removals

P13 REL/RL
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Area estimation using remote sensing

PO8 Area estimation using remote sensing
TO5 Sensor types, T10 Accgracy
data selection evaluation
TO6 Clouds TO9 Classification
and seasonality methods
TO8 Ground truth

TO7 Definition
of a class
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Estimation of carbon stocks per unit area

P09 Estimation of carbon stocks
per unit area

P10 Permanent sample plot P11 Using a stand carbon stock
method estimation model

y

T12 Selecting the number T15 Model design T19 I.3§ckscatter|ng
and arrangement coefficient method
T16 Overstory T18 Community age
T13 Measurement of PSPs i method

T14 Analysis of PSP data L
method



Design of “Recipe”

Chapbar 7 - Designing a fovest monfloning sysem

Recipe - 103

Measurement, reporting and verification (MRV) of forest monitoring

Tha preceding Redpa ks
Rackps 2 Kay REDC- phos concapts

Th The MEN concopt was iIntroduced
In the Ball Action Flan, which was
adopted by UMFCOC OOF 13, Reid
iri Ball, Incdorasta, in 2007, fo realins
domeatic and Interational actions
for tha mitigation of cimabe chrangs
and %o guarantee the quallty of the
actions. MRV stands for Mazsummant,
Reporting, and Werification. For
wexample, usa in the form of the
measmremant and the report In the
Katioral Communications (RCs] In
the Coperhagen agreemeant, and the
Imbernationzl Asoament and Review
&R} which werity them.

3} UNFOOC (2009} Decision #TP.15,
FCOCACPI2009 1 1/Add. T, 1112,
UNFOOC

3) IFCC (2003} Good practice
guidance for land wse, land-use
changs and forestry. iGES

hitpe/ W Ipoe-ngglp.iges.or Jpd
pubilc/gpgulucgpglubctitm

B

Measuremant, :IE'!}DI'fI'g. and Verfcation (MEV] Is a system to enable
nnjective evaliation of the Implementation status of REDD-plus palicies
ard emissions and remavals Tor the credit mechanism, How ta Implement
MRV at national and sub-national bevels for REDD-plus 1S LI under
disoussion, Dut for woluntany oredit veriication systems used by the private
sactos [e.. Verfled Carbon Standard [VCSk ses T04 |, the framework
for MAY -I1'|FI|EI'I1E"'I|:31|UI'I at the FI'U|EC| lewel, the Clean Development
Machanism (CDOM), takes Info account InstTutional ne:gr .In this chiapber,
what s maant by “measuremsant” | 're:urtln;' . and “werflcation® Is
outhned and tha MRV requirements of farest monitaring for REDO-pius are
expiained.

B wev

The concept of MRV was Introduced In the Ball Actlon Plan agreed at
COP 13 In 2009 "' According to this plan, GHG mitigation actions and
COMIMItMEents Must be Me3sWEatie, reportable, and verinabie. However,
International discussions on the spcific puipose and tanget of MAY and an
wha s respansible far Implementing | are still In progress. As of 2012, MRV
medalties af forsst monitoring for REDD-plus were also under consideratian
by SBSTA. Data an GHG emlssions and removals abtzined by using
appropriately designed MRV will b= an Important basls for evaluating the
effectivensess of REDD-pius acthties.

I Measurement (s== Po)

REDC-pdus activities ane evaluated according bo the emissians reguctions
and remonvals that result. Ths, these amaunts must be measured. In Torest
monitoring, “measurement” means the continwous measurament and
collection of data an anthropagenic forest-related GHG amissions by sOUNCES
and ramonvals by sinks, farest carbon stocks and forest ansa changes 2

More specincally, REDD-PIUS paricipating couniries must measure forest
cover changes and emissians 2nd remavals per unlt of and ares ¥ (Ague 13-
1) wnere the activities 2se caried out, In acCordanca with guidance provided
by the UNFCOC, and caloulate total forest GHG emisslons and removals from
the acquived data. The measurement system must be fransparent, conslstent,
and accurate, and uncertainty should be minimilzed, but It must also be
feaslbile far the particlpating country. In the future, “measweament* for
safequards and other forest-relzted functions wil also be required.

REDD+ Cookbook

A RED

Figure 103-1 Measurement af Tarest cover changes and emissions and
TEMOAEIS per Lnit of Bngl area

I Reporting (see P05

Reporting means providing nformation on the estimated GHG emissions
and remavals, on the methods 2nd procedures used 1o detemmine them, 2nd
on the status and fute cubiook for mezsurements of emission reductions
and remavals by sIinks In 2ooordance with the forms and procedures
prescribed by the reparting Institutions . The foom of the regort should
be hasan according 1o the subject being reported and the purpaose af
the report. For example, reparting at the national level Is under UNFCCC
guidance and project kevel reporting should conform to reguirements aof
the (DM or other woluntary veriication scheme. in 2ny C2se, reports should
Inciwde all Information needed for verification so that adaltionzl information
ooes not need 10 De submitted ater. The UNFOCC obiiges the Fartles to
repart a cowntry” £ national greenhouse gas Inventory (see POS), and the
repart conform to the following fee principies: transparency, consistency,
comparabilty, completensss, and accuracy. AN reports of REDD-plus activities
must conform o these fve principles. Transparency |s particulary important
far developing courntries, because adeguate historical data ks often laddng
and gata coliection [sdEmoult. .

REDD+ Cookbook
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Structure of “Recipe”

Chapter 2 - Designing a forest monitoring system

Recipe - 103

Measurement, reporting and verification (MRV)

n L]
/ INCuiIpcC ||U|||ber
The preceding Recipe is Eea:iurement Reporting, and Verifica

) ation of the |mplementat|on status of REDD -plus policies
Recipe 102 - Key REDD) nd removals for the credit mechanism. How to implement

REC' F )e tltle al and sub-national levels for REDD-plus is still under

for voluntary credit verification systems used by the private
sector (e.g., Verified Carbon Standard (VCS); see T04 ), the framework
for MRV implementation at the project level, the Clean Development
Mechanism (CDM), takes into account institutional design . In this chapter,
what is meant by "measurement” , “reporting” , and “verification” is
putlined and the MRV requirements of forest monitoring for REDD-plus are
explained.

B vy jr

_ The concept of M S u m m a ry Plan agreed at

1) The MRV concept was introduced COP 13 in 2009 V. According to this plan, GHG mitigation actions and
o LTS commitments must be measureable, reportable, and verifiable. However,
M a I n tEXt ; international discussions on the specific purpose and target of MRV and on
el actions who is responsible for implementing it are still in progress. As of 2012, MRV

for the mitigation of climate change .
and to quarantee the quality of the maodalities of forest monitoring for REDD-plus were also under consideration
actions. MRV stands for Measurement, by SBS5TA. Data on GHG emissions and removals obtained by using

Reporting, and Verification. For
example, use in the form of the
measurement and the report in the effectiveness of REDD-plus activities.

appropriately designed MRV will be an important basis for evaluating the
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Reference Guide

Reference Guide

Chapter 4: MRV of forest carbon

Emissions factors. Converting land use change to
CO: estimates. In: Analysing REDD+ Challenges EN 2012 Verchotetal.  CIFOR

and choices

AU This chapter in Analysing REDD-PLUS Challenges and Choices introduces the measuring of forest

carbon in REDD-plus, and describes the current state of non-Annex | countries with regard to
capacity and information available for the measurement, and concludes by summarizes future
challenges. It gives detailed explanations of the Gain-Loss Method (including an approach for
National, peatland) and the Tier 1 approach, which the Cookbook discusses only briefly. Furthermore, this
chapter covers a range of topics, from the currently available emission factors and the possibility
of improving them to a potential integration of community carbon monitoring with national
carbon monitoring. This chapter is particularly recommended for people who wish a concise
presentation of forest carbon measurements not covered by the Cookbook.

Sub-national,
Project

http://www.cifor.org/online-library/browse/view-publication/publication/3805.html
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Points for MRV

We recommend to use “Stock Change Method” for
estimation of emission/removals in forests.

Time series forest maps based on satellite images are
essential for monitoring area of deforestation and forest
degradation

Repeating carbon stock survey at permanent sample
plots is important for monitoring carbon stock of forests

Combination of forest type maps and carbon stock gives
forest carbon maps

Differences of time-series forest carbon maps mean
removal/emission of carbon



IPCC Methods for Estimation of Carbon Stock Changes

Default Method or Gain-Loss Method
Changes in carbon stocks
= Gain by growth — Loss by disturbance

Stock Change Method or Stock-Difference Method
Changes in carbon stocks
= (Carbon stocks,, — Carbon stocks,)/(t2 - t1)

t1 t2 t3
@ @ @

Stock,, Stock, Stock,,

Stock Change,;, Stock Change,,,

timeline

Change of Stock Change,;, »3



Analysis of satellite images
%;I;g:;un of satellite

Identification and verification
of land-cover from field survey

Monitoring of historical 2008

land-cover change
Creation of a base map

Change detection of forest area
Development of methodology for

establishing the reference level

20
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Evergreen

Image
ificati i Plot surve
classification Deciduous -

R Others
Verification e.z. Rubber) Mangrove Allometry
Forest area ; Mean carbon stock ;

Total carbon stock = 2 ( Forest area; x Mean carbon stock: )




How to estimate averaged carbon stock
Applying Permanent Sampling Plots
(PSPs)

Estimating biomass using allometry
equations

Appropriate forest type classifications for
reduction of uncertainty

Estimating carbon stock changes with
repeated measurements

Example of forest type classifications

Evergreen forests

(including Semi-evergreen forests) HOMENE) ClZISEEE e

Deciduous forests Hill dipterocarp forests




Approach to Reduce Uncertainty

L4t e 2l

Setting up distinct stake Marking measuring Making clear rules for
within each sampling plot position DBH measuring
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Download it Now
And Let’'s cook REDD+!

http://www.ffpri.affrc.go.jp/redd-rdc/en/reference/cookbook.html

Bon apetit!
English
Spanish
&
Japanese

Forusiry snd Farsat Praducta Besaarch nssits
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