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UNFCCC and Kyoto
Protocol have made
Carbon a tradable
commodity



COP 13: December 2007

Bali Action Plan: “...Policy approaches and
positive incentives on issues relating to reducing
emissions  from  deforestation and  forest
degradation in developing countries ; and the role
of conservation, sustainable  management of
forests and enhancement of forest carbon stocks in

developing countries ...” [Para 1b (iii) of BAP]
= REDD-plus
REDD: “..inter alia, assessments of changes in

forest cover and associated carbon stocks and
greenhouse gas emissions, incremental changes
due to sustainable management of the forest ...”




Emerging Policy Options

1. Conservation, sustainable management of
forests, Increase In forest cover/A&R (Add
C)

2. Reducing deforestation and degradation
rates (Save C)



Indian Viewpoint on REDD

Comprehensive REDD
Carbon Saved ané Carbon Added

*Reducing Deforestation & Degradation

eConservation, Sustainable Management of Forests,
Increase Iin Forest Cover (A&R)

Indian submission incorporates above and seeks incentives on
Incremental and Baseline stocks
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Global Forest Carbon (2005)

Constant or baseline 638 btC
stocks
Forest C stocks In 300 btC

developing countries

Forest C stocks under 100 btC
C, SMF

Stocks added due to IFC (0.3 btC |= 2.4 mha
per year

Stocks lost due to 1.7 btC |=13.4 mha
deforestation per year




Based on Policy Approaches and Practices

GLOBAL FOREST C STOCKS

CONSTANT CHANGING
STOCKS STOCKS
INCREMENTAL DECREMENTAL
- — =
HFLD, LFLD IEC
CN, SMF +CN. SME HFHD, LFHD
HFLD: High Forest Cover Low deforestation 4

LFLD: Low Forest Cover Low deforestation
IFC: Increase in forest cover
CN: Forest Conservation

HFHD: High Forest cover High Deforestation
LFHD: Low Forest cover High Deforestation

SMF: Sustainable Management of Forests e

)




State of Forest Carbon Stocks
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Constant Stocks
HFLD, LFLD, CN, SMF

ecremental Stocks
HFHD, LFHD

Action ofHFLD LFLD, CN, SMF for CS

Action of IFC, CN, SMF for IS

Action of HFHD, LFHD for DS

AII actions are equally
important in maintaining
Global integrity of stocks

N Comprehensive approach Y,

[ All three (CS, IS, DS) contribute in state of fores t carbon stocks J




REDD* Mechanism Beneficial to all Countries
Comprehensive Approach
(All Contributors to SFC Equally Important)

Incentives/compensation for all necessary

Why Incentives/compensation?

Constant stocks (HFLD, LFLD, CN, SMF)

— Cost on management, opportunity cost of conversion to
more beneficial land uses

Incremental stocks (IFC, CN, SMF)

— Cost on management, cost incurred on additional
plantations, revenue loss due to no or reduced logging

Decremental stocks (HFHD, LFHD)
— Revenue loss due to reduced logging



Acceptability of Comprehensive
Mechanism?

The only logical answer after Bali» REDD™

Inaccessible, undisturbed but managed forests to be
counted provided costs on preserving their present
state are incurrec

Conservation projects/areas also to be counted
against commitment for continuing policy of
conservation

Some developed countries against comprehensive
approach especially C but more important is logical
conclusion of BAP

If FC, EFCS effect state of global forest carbon,
these cannot be ignored




Methodological and Policy Issues

Unresolved

State of readiness??

Finalization of Definitions,
Modalities, Rules and Guidelines
by COP 1577



Main Methodological Issues

(SBSTA 28, Bonn June 2008,
FCCC/SBSTA/2008/L.12)



Development of Methodology

...contd...

Methodology Common to Both Policy
Approaches based on remote sensing and
minimum ground verification

Simultaneous Development of Methodology



Assessment of Forest Carbon
Stocks

—Biomass Carbon

—Soll Organic Carbon (SOC)
At agreed interval with respect to
—Reference emissions level

—Reference level



Assessment of Forest
Carbon Stocks: Indian
Approach



Methodology to Assess Forest
Carbon Stocks

e Work In progress on Second
National Communication (SNC) to
UNFCCC

—Biomass Carbon (FSI)
—SOC (ICFRE, IIRS)



Methodology to Assess Forest
Carbon Stocks

o Carbon per unit area
— Biomass (agb + bgb)
— Soil Organic Carbon
o Sample Stratum
— Forest Type Groups (>200)
— Crown Density Classes (3)
— Sample Points (20,000 for BC, 600 for SOC)

e Calculation

— Algorithms for computing agb, bgb from wood
or timber or stand volume



Biomass Carbon Estimation:

FSI Approach
*Forest Type Mapping

Scale 1:50,000 (providing minimum mappable area
of 1 ha)

Forest types (Champion and Seth
Classification - 16 major forest types, 46
subgroups, ~200 subgroup types)

*Forest Cover Mapping Forest density (3
classes):

Very dense >70%,

Moderately dense 40-70%,

Open 10-40%



Forest Cover Mapping Methodology in India

Methodology

First country in the world |

to start an operational -fqrest. cover assessment since 1987 on
_ _ biennial cycle

system for monitoring

o digital interpretation of satellite data
forest cover

e intensive ground truthing

e change maps

e accuracy assessment

Analysis and outp!

» district-wise area figures

e change matrix

» area figures for hill and tribal districts
* maps available on 1:50,000 scale

scapturing forest cover down to 1 ha
(Resolution of 23.5 m), using IRS-1D
LISS Il sensor
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20,000 sample plots — Volume —Biomass (V*D)--
Biomass Expansion factor -AGB) -- root shoot ratio
- carbon factor (Estimated or IPCC default)
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Accuracy



Estimation of Growing Stocks at
National Level

e Spatial data base In GIS comprising of
171,028 grid polygons of 2 Y2'x 2% size
(approximate area 18 km?)

e Polygon-wise estimation of growing stock

using volume estimates for all the forested
grids in the country



SOC Estimation: ICFRE-IIRS
Approach

Forest Groups/major types : 16

Sub-groups . 46
Sub-group types . ~200
No of replications . 3
Total samples . 660
Depth of sampling . 0-30 cm

Standard & uniform sampling and estimation procedure
Area coverage of each subgroup types (221)
Aggregation and upscaling to forest types (16)
Estimation of variability and uncertainty



[ Forest types of India ] [ Forest cover ] [Admin. boundary ]

(C&S) (FSI)
Regilstration Registration Regilstration
(Spatial ptandards) (Spatial ptandards) (Spatial [standards)

DBT/DOS Reports
Local knowledge
Other data sources

FSI
DBT/DOS
NRSA
Global
Others

Expert decision

e

Area of forest types/
major species

Identification of possible
subgroup types

Correction

Soil analysis

Soil C content

ANALYSIS |I
—

Soil C density
& stock




Possible Correlations

e Forest Type Groups [R] Biomass
Carbon

e Forest Type Groups [R] Soil Carbon



Estimates of Forest Biomass Carbon
Density of Indian Forests

listorical: 77.3 t/ha (1880)

Recent estimate by various workers based
on remote sensing and ground based
verification: 32-65 t/ha

Current estimation of forest biomass
carbon (in progress) by Forest Survey
of India



Carbon (t/ha) in biomass different forest

types of India
(Derived from Tiwari and Singh 1987)

Range: 20-303 t/ha in different forest types
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AMOUNT OF SOIL ORGANIC CARBON WRT DIFFERENT FOREST

TYPES

p m TWE
160 | 25.4 Tropical 1552 Littoral ; I;E
g 140 Thorn Forest Swamp Forest — D
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D8 100 = TDD
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FOREST TYPES E ﬂI\D/I‘IT
Tropical Thorn Forest TTF Sub Tropical Broadleaved Hill STBH Range:
Tropical Dry Evergreen TDE Moist Alpine Scrub MAS 25 38 t /ha in Tropical
Tropical Dry Deciduous TDD Tropical Semi Evergreen TSE Th orn F orest to 1 552
Himalayan Dry Temperate HDT Tropical Wet Evergreen TWE t/ha in Littoral Swamp
Sub Alpine Forest SAF Himalayan Moist Temperate HMT FOFESt
Sub Tropical Pine STP Montane Wet Temperate MWT
Tropical Moist Deciduous TMD Littoral Swamp Forest LSF




Forest type

Tropical Thorn Forest
Tropical Dry Evergreen
Tropical Dry Deciduous
Himalayan Dry Temperate
Sub Alpine Forest

Sub Tropical Pine

Tropical Moist Deciduous
Sub Tropical Broadleaved Hill
Moist Alpine Scrub

Tropical Semi Evergreen
Tropical Wet Evergreen
Himalayan Moist Temperate
Montane Wet Temperate

Littoral Swamp Forest

TTF
TDE
TDD
HDT
SAF
STP
TMD
STBH
MAS
TSE
TWE
HMT
MWT
LSF

Soil Organic
Carbon _(t/h)

25.381
32.089
32.988
44.057
45.66
46.788
58.756
70.804
73.501
78.483
112.585
113.901
122.671
155.22



SNC- India

Work In progress on approach followed for
estimation of forest carbon stocks

Biomass Carbon
+Soll Organic Carbon

Potentially a suitable methodology for
monitoring and assessment of forest
carbon stocks under

REDD™



e For any query contact. jkishwan@nic.in




