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Guyana’s Monitoring, Reporting,
Verification System

* The forest areas assessment work that Guyana
completed to date covers the periods 1990-2000,
2001-2005, 2006-2009, 2009-2010, with a
framework developed for annual reporting
(preparation for 2011 underway)

* The forest carbon monitoring (FCMS) work underway
by Winrock International is linked to the forest area
assessment effort :

— Data generated from C stock work will be linked to the forest area
assessment effort to provide historic emissions (RL) and estimates of
annual carbon emissions and removals (MRV)



Historic and future emissions estimated
using the IPCC framework

Need two types of data:
 activity data (AD)
« emission factors (EF)

Stock-Change Approach for EF

e Deforestation

— Difference in C stocks in a
particular pool at two points
in time

— Data needed;

* Decision on pools to include

* Pre and post deforestation C
stocks in selected pools

Gain-Loss Approach for EF
* Forest Degradation
 Enhancement of C stocks

— Net balance of additions to
and removals from a carbon
pool

— Data needed

e Gains: annual rates of
growth

* Losses: data on tree harvests
and damage factors



Forest Lands of Guyana—produced AD

Simplified National Vegetation Map 1:1 000 000 Scale

Forest cover change 1990-2010
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Phase 1: Design for FCMS

COMPLETED

IMPLEMENTATION PHASE

> N

Training on Finalizing f Finalize Sampling Design
Sampling Dasign /} ’k\
F
Creale stratification map Evaluate options & parinerships
by C slocks and activities Collect preliminary field measuraments for remote sensing meathods for C
o inform sampling design stock change assassment
F Y F Y
Perform spatial Aszess key G pools
analysis to identify and variability, plot
areas likely to change | size/shape/lype, QA
k QC proiocols
Obtain RS imagery on land cover Compile & evaluate existing data |
change, compile ancillary spatial data identify gaps
Sub-national stratification of key activities Workshops/Training Design/implement FCMS

— BUILD CAPACITY IN GUYANA —



Phase 2: Implementation for FCMS

KEY

— A
Lltimate
outcome

After-project
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Project
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Project
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IMPLEMENTATION PHASE

DESIGN PHASE

Improved information for performance indicators
and results-based compensation mechanisms
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Accurate & precise estimates of
national-scale GHG reductions
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R FCMS produces improved
for sustained FCMS . . .
in place estimation of REL
F 3 F 3 A
Increasa in nun;lhnaal'l:fl ;ralned Counlry-speciic C stock
C stock measurement and factors developed:
- national look-up tables
monitaring
b A
Training on data synthasis Implementation of Fieldwaork at
and naticnal-level analysis Subnational scales
h -~

demonstration sites
¥

Revise FCMS plan as necessary

Training sessions on QAQC Implementation of Fieldwork at
in conjunction with fieldwork

IN PROCESS



Key outcome of FCMS: national lookup
tables of emission factors to meet standards

«Standards for level of uncertainty (e.g. precision of ground data)
*Produce QA/QC plans for all data collection and analyses

Change agent/Driver — Deforestation (stock change)
Mining Infrastructure Logging Agriculture Fire
(>1 hain size) (tCO,eha') Infrastructure (t co.eha?) (t CO,e ha™)

1
Stratum (t COe ha™) (t CO.e ha™)

Mixed forests
high potential _ _ _ _
for change « Table will be filled in with EF based on ground

Mixed forest data collection and analysis
medium * It will be used with activity data to generate

otential for : .
Ehange estimates of emissions of GHG
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Main drivers of deforestation and
forest degradation

* |dentify main drivers as affect selection of
pools and post D&D stocks
— Mining—small to large scale
— Forestry--for timber production
— Infrastructure—roads, settlements
— Agriculture—permanent and shifting cultivation
— Fire



Create a forest carbon stratification map

e Select and process factors contributing to deforestation

\_

J

* Create Potential for Change (PC) maps using e.g. GEOMOD

J
&i e Compare PC maps against real change (2000-05 & 2005-09) )

using ROC statistic

e Calibrate and Validate GEOMOD for the past periods :
2000-2005 and 2005-2009

ﬁ . Create future potential for change (FPC) maps -threat
. i e Combine Forest Types and PCS maps = Forest Carbon ]

Stratification map




Why do we stratify by threat?

e Not all forests are under immediate threat of

conversion

Mosaic-type landscape: high
accessibility and high threat

Frontier-type landscape: low
accessibility and low threat
except near roads

Non-forest

dre de Dios, Peru



Benefits of threat stratification

Allows for measuring and monitoring areas

where changes have occurred and likely to
occur in future

Reduces sampling effort while maintaining
accuracy and precision in estimates of
emission factors

Allows for wise spending of resources

Requires detailed collaboration between
RS/GIS team and carbon team



Develop sampling design

Use a stratified two-stage clustered sampling design

From existing data and preliminary measurements
determine variation in C stocks of strata and estimate
number of sample plots to achieve desired precision
(90% confidence + 10% of the mean is common

Decide on number of plots ( 4 in this case in a “L”
shape) in a cluster per strata

Randomly select number of grids per strata (primary
sample units) based on number of clusters

Use temporary plots



24 Single Plots

Carbon Pool Carbon Stock (t C ha) % of Total
Aboveground tree biomass 192.9 + 29.9 71.2
Belowground tree biomass 45.2+ 7.0 17.2
Saplings* 7.0+1.3 2.7
Dead wood (standing)* 1.1+£1.0 0.4
Dead wood (lying)* 17.3+7.1 6.6
Total 279.3 £ 25.2 100
29 Cluster Plots
Carbon Pool Carbon Stock (t C ha?) % of Total
Aboveground tree biomass 190.6 + 12.88 72.4
Belowground tree biomass 44.8+ 3.0 17.0
Saplings* 5.2+ 0.6 2.0
Dead wood (standing)” 3.3+x14 1.3
Dead wood (lying)* 19.3+ 3.1 7.3
Total 263.2 £9.3 100
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Sampling plan for high threat forests

Forest areas under high threat
overlain with a 10 km x 10 km grid

SSUs - more accessible
Sampiing mission 1
Sampling mission 2
SSUs - less accessible
Sampling Mission 1
* Sampiing Mission 2
[] Guyana border
More accessible (30 PSUs total)
] Samping mission 1 (20)
:] Samplng mission 2 (10)
Leess accessible (20 PSUs total)
[] Sampling mission 1 (15)
[ ] Samping mission 2 (5)
PSU (10x10km gnd)
Phase 1
B High potentiall More accessible
B High potentiabLess accessible

LI IKkm
9 150

Randomly selected
number of grids in which
to install plot clusters by
high threat strata based
on targeted precision (+/-
10% mean)

Takes into account
accessible versus less
accessible forests in
sampling design for cost
effectiveness

Repeat process for
medium and low threat in
phased approach




Develop tools to calculate sample size

P ST IWINFOCE, OFgQIECOSysEems|TIE S Inrock_oampling _Lalculator, xIs Fa
B kg inrock. org/Ecosystems Files/Winrock_Sampling_Calculator v ||+

File Edit Wiew Insert Format  Tools Data  GaTo Favarites  Help

Google |G+ v Goo ) B~ Uy Bookmarksw Shieblocked  UF Check w - () set
Links @ | Customize Links @& | Free Hotmail & | Windows B0 Windows Marketplace £ | Wwindows Media DO eS
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1 \Winrock Terrestrial Sampling Calculator size and
Walker, 3 .M., Pearson, T., Brown, 5. 2007
costs
This excel file can be used to calculate sampling size for terrestrial sampling and estimate the

costs of conducting sampling. It can be used for both baseline and monitoring measurements.

Instructions: Fill in required data into green shaded cells. Use ‘tab' or ‘enter' to move hetiween cells. All other cells are locked and cannot be selected.
When finished with sheet, move to next sheet by clicking on worksheet tab

This excel file is to be used as a companion to:

Sourcebook for Land Use, Land Use Change, and Forestry Projects®

Please reference the above manual for methods to obtain information required for calculations in
this excel file. This manual along with others can be found at: www.winrock.org

If vou have obtained this file 'unlocked', e.q. cells other than green cells can be selected, do not use as changes in farmulas may have
inadvertently occurred. The most recent wersion of this file can be downloaded for free at: http: A winrock. org/Ecosystems/ftools. asp

Send an email to; carbonservices@winrock.org with any questions you may hawve.

a. Pearson, T., Walker, 5.M., Brown, 5., 2006 Sourcebook for Land Use, Land Use Change, and Forestry Projects. BioCarbonFund,
Winrock International




Develop standards for field
measurements for QA/QC

Standard-Operating- Procedures-for-the-
Forest-Carbon-Monitoring- System-of-
Guyanal|

éarah-Walker‘.-TimothyPearson'.-FelipeCasarim',-NancyHarris’.-
Sean-Grimland’,-Silvia-Petrova'-and-Sandra-Brown'q|

fn collaboration-with:Y|
Hansrajie-Sukhdeo?-and-Carey-Bhojedat"
'Winrockinternational2Guyana-Forestry Commission{]




Develop tools to automate calculations
of C stocks from field data
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Select allometric equation for

biomass estimation

Validate existing equations with destructive sampling if possible

Biomass (kg)
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20000 -
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0 -

Chave et al. equation based on dbh and wood density
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o i ® Guyana (actual)
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Develop methods for estimating
emissions from degradation

*Selective logging main cause
*Use “change detection” to estimate carbon
Impact per area of gap and timber extracted

-Roads ATI*-.eiE)SPI—IER_E -
-Skid trails Carbon dioxide™.
-Landing decks |
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—
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Collateral damage
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Estimating emissions from removals in
selective logging

C emissions, t C/yr = [vol x WD x CF x (1-LTP)] +[vol x LDF ] +[vol x LIF ]

Where:

Vol = volume timber extracted over bark per logging block (m3)

WD = wood density (t/m3)

CF = carbon fraction

LTP = proportion of extracted wood in long term products still in use after
100 yr (dimensionless)

LDF = logging damage factor (t C/m3)—dead wood left behind in gap

LIF = logging infrastructure factor (t C/m3)—dead wood produced by
construction




Estimating emissions from Selective
Logging

t C/yr = [vol x WD x CF x (1-LTP)] + [vol x LDF ] + [vol x LIF] 4=




Estimating emissions from Selective
Logging

t C/yr = [vol x WD x CF x (1-LTP)] + [vol x LDF ] +[vol x LIF ]
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Where are we (1)?

Three field trainings for GFC staff have been completed,
including biomass carbon plots, logging plots, and regrowth
plots

Above and below ground trees, dead wood, and soil pools
have been selected for the FCMS (other pools are
insignificant)

Changes in soil carbon pool will be estimated for those
lands converted to permanent agriculture, mining, shifting
cultivation, and roads

Forest have been stratified (6 strata based on low to high
threat for D&D and more or less accessible)



Where are we (2)?

Preliminary field data for carbon stocks for deforestation
activities have been collected and analyzed to estimate
number of plots needed:

Data for emission factors for logging have been analyzed
(>120 logging gaps have been measured) and more are
being collected to reach precision target

Method for estimating regrowth in gaps after logging has
been developed and data in process of being collected
(chronosequence of logging gaps)

Sampling design plan is finalized and in process of being
implemented for deforestation and degradation due to

logging



Ongoing challenges

* Quantify forest degradation —area and
changes in carbon stock for activities other

than selective logging—e.g. in buffers around
infrastructure

* Impact of mining on soil carbon stocks

* How to estimate carbon impact of shifting
cultivation and escaped fires



Achieved good progress

Significant financial incentive

Clear mandate for implementing agency (GFC) and
REDD Secretariat under Office of President

Commitment and strong leadership from GFC and
REDD Secretariat and responsiveness of all staff

Technical staff committed, learn quickly, fully
engaged, and work hard in field

Cooperation and transparency among all relevant
land-based ministries and agencies (lands and
Surveys, Mines and Geology, Agriculture)



