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Background: acronyms

> MRV
> Measurement, Reporting, Verification
> REDD/REDD+
> Reducing Emissions from Deforestation and Forest Degradation
> Plus (+) ... carbon sequestration and social/ecological co-benefits

... carbon fluxes plus social and ecological co-benefits




What’s driving the need for an MRV

> Forest carbon is risky business
> Permanence and leakage
> Robust and accurate measurements
> Need for assurances
> Real and permanent carbon mitigation

> Consistent, transparent and institutionalized




MRV Approaches: Ad hoc or Standardized;

> Accepted and standard MRV approach “pieces”
> Combination of remote sensing and ground-based measurements
> IPCC Tiered approach to forest biomass/carbon
> Basic Measurement/Monitoring Protocol and Guidelines
> IPCC GPG-LULUCF (2003)
> AFOLU (2006)




MRV Approaches: Ad hoc or Standardized;

> MRV tools and technologies > no single turn-key approach
> Remote sensing data and analysis
> Optical data, radar data, lidar data
> Discrete classification € = Continuous fields classification

> Scaling up ground-based measurements with remote sensing data




MRV Approaches: Ad hoc or Standardized;

Document, implement and report a project MRV approach and results
or...

Build an integrated, flexible and transparent system using Internet and
geospatial tools and technologies




GOES MRV System

> Uses best practices and standard protocols
> Robust and accurate (peer reviewed) remote sensing techniques
> IPCC Tiered approach to biomass/carbon estimates

> Multi-resolution integrated data: ground-based > very high resolution
satellite data = medium resolution (large area) satellite data

> All forest carbon types
> Intact forest and woodlands (deforestation/degradation
> Small-holder plantations and agroforestry (t

Integrated Internet-based technologies

> Web-GIS, Database-driven, Google maps =>m:

> Visualization and reporting functionality

> Scalable from project level to national/regional
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Project Admin Interface

Change project

Name: alphatestl admin  [7] 4k

Continent: =] Climate zone: | Tropical =l

Moisture Soil type: Sandy 7|
zone:

Carbon/Dry : Official COM =l
Matter ratio:

Add practices

Name Category Biomassa Biomassb Name: Test Practices 1

Africa Tropical dry forest Project: alphatestl ;I L

Africa Tropical dry forest
Harvested

Africa Tropical dry forest (plantation) r:;;dea;;t:-uct
Africa Tropical dry forest (plantation)
Residue

Africa Tropical moist deciduous forest (Bt:r;fehdafyr}'
Africa Tropical moist deciduous forest ;l

Africa Tropical moist deciduous forest (plantation) Agricultural Available agricultural practices
N . B B ractices:
Africa Tropical moist deciduous forest (pj c h a n g e p a rc e I P Q
Improved agronomic practices Nutrient management
Africa Tropical rain forest Tilage/residues management Water management

i Manure application Agroforestry
Africa Tropical rain forest Name: Rain Forest Parcel

Africa Tropical rain forest (plantation)

Africa Tropical rain forest (plantation) P roject: alphatestl ;I dh

Africa Tropical shrubland

Africa Tropical shrubland Locat | on-

© Choose all O clear all
Africa Tropical shrubland (plantation)

Africa Tropical shrubland (plantation)

Area (ha):

crop

crop

Initial lc: Africa Tropical rain forest

& Delete Save and add another Save and continue editing | E




Deforestation Scenario Example

« 30-year scenario on 'Rain Forest Parcel'

« Converted to annual crop at year o

«  Practices performed annually for life of scenario

Change scenario
Name: Deforestation Scenario
Parcel: Rain Forest Parcel [¥]
Duration 30
(yrs):
Start year Adoption Land cover % Degradation Harvested Wood Product Burned Practices Delete?
(yrs) (tDM/ha)

Land_Use object

0 0 crop d| 0.0 0.0 Test Practices1 [¥]
P o

0 e ;l 0 0 [ | ;I
P Gl

& Ac rL U

# Delete Save and add another Save and continue editing m



Deforestation Scenario Results

Carbon stock pools created annually

Carbon moved between pools, not removed/added

Select carbon pools to change Add carbon pools
=l Go
Scenario Year a Getbiomass Getdeadcarbon Getsoil Getatmcarbon Getatmch4 Getatmn2o Getharvested
Deforestation Scenario 0 4247.0 36.5 310.0 0.0 0.0 0.0 0.0
Deforestation Scenario 1 400.0 0 3145 42835 0.0 0.0 0.0
Deforestation Scenario 2 400.0 0 319.0 4283.5 0.0 0.0 0.0
Deforestation Scenario 3 400.0 0 3235 4283.5 0.0 0.0 0.0
Deforestation Scenario 4 400.0 0 328.0 42835 0.0 0.0 0.0
Deforestation Scenario 5 400.0 0 3325 4283.5 0.0 0.0 0.0
Deforestation Scenario 6 400.0 0 337.0 4283.5 0.0 0.0 0.0
Deforestation Scenario 7 400.0 0 3415 42835 0.0 0.0 0.0
Deforestation Scenario 8 400.0 0 346.0 42835 0.0 0.0 0.0
Deforestation Scenario 9 400.0 0 350.5 4283.5 0.0 0.0 0.0
Deforestation Scenario 10 400.0 0 355.0 4283.5 0.0 0.0 0.0
Deforestation Scenario 11 400.0 0 359.5 4283.5 0.0 0.0 0.0
Deforestation Scenario 12 400.0 0 364.0 4283.5 0.0 0.0 0.0
Deforestation Scenario 13 400.0 0 368.5 42835 0.0 0.0 0.0
Deforestation Scenario 14 400.0 0 373.0 42835 0.0 0.0 0.0
Deforestation Scenario 15 400.0 0 3715 42835 0.0 0.0 0.0
Deforestation Scenario 16 400.0 0 382.0 42835 0.0 0.0 00
Deforestation Scenario 17 400.0 0 386.5 42835 0.0 0.0 0.0 —
Deforestation Scenario 18 400.0 0 391.0 4283.5 0.0 0.0 0.0 =
Deforestation Scenario 19 400.0 0 3955 4283.5 0.0 0.0 0.0
Deforestation Scenario 20 400.0 0 400.0 4283.5 0.0 0.0 0.0
Deforestation Scenario 21 400.0 0 400.0 42835 0.0 0.0 0.0

Deforestation Scenario 22 400.0 0 400.0 4283.5 0.0 0.0 0.0
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Carbon Benefits Project: = e
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‘You Are Here: Home » f'.'1EB'.=-IJIEI'I'I-EI'II L':'ruil:l:—linE. Carbon in Woody Biomass » MRVYs My Projects

Landscape Carbon MRV System » Trees Outside Forest » My Projects

Logout

You are loggedin.
Welcome, oscar
Make zure that you logout atthe end of your session

Access your projects

Copyright @ 2011 CBP




Carbon Benefits Project: © #

Modelling, Meastirement and Monitoring
—_— e - =

=

=

ou &ne Heres Home » Measunement Guidetines Carbon In Woody Blomass » MRV My Projecis

Landscape Carbon MRV System » Trees Outside Forest » My Projects

You are logged as:. oscar_

General Information

Mame of the Project:

Project Manager:

Project Manager email address:

FProject Manager Telephons
Number:

Project Location {Country(s)):

Project Type:

Size:

Create Project




o Carbon Benefits Project:
y Modelli__ryg,Measuren]ent and Monitoring

You Are Here: Home = Measurement Guidelines Carbon in Woody Biomass = MRV= My Projects

Landscape Carbon MRV System » Trees Outside Forest » My Projects

Process for Creating a Trees Outside Forests Project

step 1 of 5 step 2 of 5 step 3o0f 5 step 4 of 5 step 5 0f 5
Acquire Preprocess Delineate Geospatial Publish to
Satellite Data Data Tree Crowns Post-processing MRV System

1. Acquire Satg'g:: 1. landsat.org web (opens in a new tab)
2. landsat.org Google Earth: 2005, 2000's, 1990's (requires Google Earth installed)
3. MapMart (opens in a new tab)

R SLEEE L C R 1 INPUT Fine Resolution Satellte data

2 Atmospheric Correction

3.Resolution Merge
a. Go to ERDAS IMAGIME 10.0 "Raster” tab and select "Pan Sharpen.” Choose
"Subtractive Resolution Merge "
b. Enter input and output files in dialog box. Use default values for sharpening filter center
value and pan contribution weight.

4 OUTPUT merged satellite data for Crown Delineation Processing. .

3. Crown Delineation Upload data for batch process.

Check progress after data was uploaded

Consume in MRV View and use data
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Carbon2Markets™ is a project of Michigan State University
that focuses on combining value chains from carbon credits in
the carbon financial markets and agro-forestry products for small
holders in developing countries. Carbon2Markets™ provides
accurate measurements of carbon sequestration from reforestation
and agro-forestry land management activities using high resolution
remote sensing data, web-GIS tools, and modeling. Our offset
projects have repeat monitoring to ensure long-term storage of
sequestered carbon. Our model of project development and
monitoring  enhances the ground measurements  with
measurements from earth observing satellites.

82011 CarbonZMarkets™ MICHIGAN STATE . = 4
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A/R & Small-holder Plantations

Thailand: small-hol




File Edit View History Bookmarks Tools Help
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inventory KMZ file
TO review r
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download this KMZ file for your
Google Earth thick client.

Featured Projects

Carbon2Markets™ iz currently developing and registering several projects in Africa, Southeast
Asia and Latin America. Below is a brief listing of a few featured projects. These projects and
others can be explored in greater depth using the map above or by downloading this KMZ file. To
see an example of a detailed project management and measurement system for one site click

Carbon Offsets Project
Thailand(Teak)

Access the MRV system for the

here.

Viet Nam
Kien Lao and Cam Son Communes, Luc
Ngan District, Bac Giang Province
The project area is located approximately 90
kilometers northeast of the capital city, Hanoi.
The landscape Luc Ngan District is a mosaic
of paddy rice in the lowlands, Litchi orchards,
cassava, soybean and pineapple, and
afforestation/reforestation in the upland areas.
This Carbon2Markets™ project is centered on
community-based agroforestry with Litchi and
small-holder afforestation/reforestation
(Acacia, Pine, and Eucalyptus) in collaboration
with the Vietnamese Ministry of Agriculture
and Rural Development.
Access the Luc Ngan Project

Thailand
Inpang Community Network - Northeast
Thailand
The Inpang Community Network began in the
mid 1980s with local farmers in Northeast
Thailand embracing the tenants of the
"Sufficiency Economy”. As such, Inpang
families have transformed a number of fields
to diverse agro-forestry systems. The Inpang
Community Network includes more than 4000
households in five provinces in Mortheast
Thailand. Inpang farmer's fields span a
spectrum from small-holder single-species
plantations to very complex multi-species,
multi-aged, forest farms. Carbon2Markets is
developing this project in cooperation with the
Inpang Community Metwork and
Mahasarakham University.
Access here

Lac PDR
Luang Prabang Province
Luang Prabang province is dominated by
mountainous and hilly terrain. Since early
1990s many small-holders have planted Teak
plantations on degraded hillsides.
Carbon2Markets is developing this project in
cooperation with the Luang Prabang Provincial
Agriculture and Forestry Office and the Faculty
of Forestry, National University of Laos.

Sangthong District, Vientiane Province
The model fraining forest is located
approximately 60 kilometers northwest of
Vientiane, the capital city. The model training
forest includes multi-species plantations and
assisted natural regeneration sites.
Carbon2Markets is developing this project in
collaboration with the Faculty of Forestry,
Mational University of Laos, and four villages
in the 4,800 ha training and demonstration

small-scale agroforestry carbon
offset project in Thailand.

98 househ,

-holder tectona
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Small Scale Agroforestry Development in Thailand
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Small Scale Agroforestry Development in Thailand

This is the Carbon2Markets registry and management page for the Thailand small-holder agrofor ation project.
The map below shows the current ] areas. nd links to access more detailed si
inforrmation.
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Small Scale Agroforestry Development in Thailand

Site: IN-TH_016 / Plot: IN-TH_016_03

Plot ID: IN-TH_016_03

Project ID
Agroforestry Site 1D IN-TH_0ME
Plot Dimensions {meters.}
Plot Area (m2)

nt Coordinate (Latitude in DD)

nt Coordinate (Longitud in DD}
Total Trees
Baseline Carbon in Plot {tC02)

Ex ante year b

rate a report

MICHIGAN STATE
UNIVERSITY

Indonesia

)
.'Map data ©2011 - Terms of Use

Legend Symbels

ver Point ¢ ple Plot

Y6 Y10
graph here

?

Y14




| aorkffﬂ M. _'

Small Scale Agroforestry Development in Thailand

Biographies Site: IN-TH_016 / Plot: IN-TH_016_03 Return to: Froject Fage = Site IN-TH_D18
Tree ID Height (m} Circumference (cm.) DEH (cm) AGEBio (t) AGC (f) BGC () AGCOZe(t) BGCO2e(t) TOT CO2e (t)

Reforestation and IM1-18-3-1 g 3250 1035 0.0182 00081 003343 00050 0.0185 0.05120
Agroforestry IM1-18-3-2 20.60 243 00151 00076 0.02777 00042 0.0153 0.04302
IM1-18-3-2 11.50 386 00012 00006 0.00214 00004 0.0014 0.00357
IM1-16-2-4 20.00 637 00035 00017 0.00841 00010 0.0037 0.01014
Partners IN1-16-3-5 27.50 876 00082 00041 0.01505 00024 0.0088 0.02380
IN1-16-2-8 3160 1006  0.0151 00078 002768 00042 0.0152 0.04291
IM1-18-3-7 13.20 432 00025 00013 0.00450 00008 0.0028 0.00728
IN1-18-2-8 32.70 1041 0.0185 00002 0.02384  0.0051 0.0186 0.05248
IM1-16-3-8 33.20 1057 0.0190 00085 003488 00052 0.0180 0.05323
m IM1-16-2-10 10.20 325 00011 00006 0.00211 00004 0.0014 0.00351
N1-18-3-11 13.50 4.20 0.0020 0.0010 0.00387  0.0006 0.0023 0.00588
IM1-16-2-12 30.50 1258 00260 0.0134 004825 00070 0.0255 0.07420
IN1-16-2-13 4150 1322 00323 00167 0.06108 0.0084 0.0309 002194 Legend Symbels
IM1-16-2-14 18.00 573 00042 00021 000772 00012 0.0044 0.01212
IM1-16-2-15 o.00 287 00004 00002 0.00066 0.0001 0.0005 000113
IM1-16-2-18 23.00 732 00082 00045 0.01883 00026 0.0008 0.02847 Agroforastry Site ]
IM1-16-217 18.50 520 00037 00019 0.00835 0.00N1 0.0040 0.01081
IM1-16-2-18 13.00 414 00019 00009 0.00341 00006 0.0021 0.00555
IM1-16-2-12 33.20 1061 0.0144 00072 002837 00040 0.0147 0.04104
IM1-16-2-20 20.60 686 00057 00029 0.01048 00016 0.0057 0.01618 Plot Area (m2) 550
IM1-16-3-21 23.50 7.4% 00084 00042 0.01538 00025 0.0080 0.02428 L atitude 17,0894
IM1-16-2-22 18.00 573 00042 00021 000772 00012 0.0044 0.01212 Longitud 103.2693
IM1-16-2-23 o.50 303 000028 00004 0.00147 00003 0.0010 0.00248 Total Trees 7
IM1-16-2-24 35.20 1124 00215 00107 0.03040 0.0057 0.0208 0.08024 Plot Baseline (tCO2) 204
IM1-16-2-25 4p.20 1280 00287 0.0143 005253 D.O07R 0.0288 0.07823 Standarized Baseline 183
IM1-16-2-28 2280 7.26 00079 0.0040 0.01440 00023 0.0085 0.02308
IM1-16-2-27 41.00 1206 00280 0.0145 0.05304 00074 0.0270 0.02004 200
IM1-16-2-28 2.50 271 00006 00003 000118 00002 0.0008 0.00202
IM1-16-2-28 18.30 519 00023 00012 0.00427 00007 0.0028 0.00628 150
IM1-16-2-20 18.20 535 00031 00015 0.00566 0.0002 0.0033 0.00801 100
IM1-16-3-21 12.50 3988 00017 00009 0.00315 00005 0.0020 0.00518 50
IM1-16-2-22 13.00 414 00015 00007 0.00273 00005 0.0018 0.00450 0
IM1-16-2-23 4360 1280 00367 0.0184 006737 000632 0.0340 0.10140 ¥2 Y6 Y10 Y14
IM1-16-2-24 18.00 510 0.0034 00017 0.00818 00010 0.0035 0.00878
IM1-16-2-25 20.00 637 00081 00030 00T 00017 0.0081 0.01722
IM1-16-2-28 21.50 625 00070 00035 0.01280 00021 0.0078
IM1-16-2-27 20.00 2924 00145 00073 0.02866 0.0040 0.0148 0.04148
IM1-16-2-28 4200 1233 0.0304 0.0152 005564 00072 0.0288 0.08447
IM1-16-2-28 27.00 280 00085 00047 004730 00027 0.0082 0.02728
IM1-16-2-40 23.50 7.4% 00084 00042 0.01538 00025 0.0080 0.02428
IM1-16-3-41 18.70 627 00051 00025 0.00930 00014 0.0052 0.01448
IM1-16-2-42 18.50 525 00030 00015 0.00546 0.0002 0.0032 0.00870
IN1-18-3-43 17.50 5.57 0.0022 0.0017 0.00814 0.0010 0.0038 0.00873
IM1-16-2-44 10.00 318 00008 00004 0.00162 00003 0.0011 0.00275
IM1-16-2-45 28.00 2982 00128 00085 0.02457 00038 0.0140 0.02821
IM1-16-2-48 18.50 525 00038 00018 0.00855 00010 0.0038 0.01024
IM1-16-2-47 20.40 236 00140 00075 0.02740  0.0041 0.0151 0.04250
|1-16-2-48 12,30 523 0.0051 0.0026 0.00037 4 0.0052 455

Corner Point of Sample Plot ,

Project Site 1D IN-TH_D16
Plot Size {mts.) 22x25

Ex-Ante Carbon Sequesiration
Detsiled graph here




Options Menu

\ (‘ > l . httpy//35.8.163.25/mrvd/projects/mrvmenu.aspx w - C"] l"."’ Google

CaboZMrk‘ch.:.“Il E.

MRV System

R forestation and You are logged as: oscar
Agroforestry

[ IR el Modify a Project | Review a Project | Update your Profile

General Information

Name of the Project: |

Project Manager: |

Project Manager email address: |

Project Manager Telephone |:|

Number:

Project Location (Country(s)): |

Project Type: |

Size: |

Create Project

© 2008 Carbon2Markets™ MICHIGAN STATE
UNIVERSITY




Praoject Details

\ (‘ ’\. l . http://35.8.163.25/mnvd/projects/projectdetails.aspx 7~ c] l'-.lv Google

CarbonZMarkets

w.mm

MRV System

Reforestation and
Agroforestry

Partners
Research

Upload GIS files

Browse.. | [ Upioad |

© 2008 Carbon2Markets™ MICHIGAN STATE
UNIVERSITY
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MRV System

You are logged as: oscar

1) Download an Excel import template (customized to your choice of formula)
2)Select the completed Excel file to be imported using the "Browse” button

3) Import the Excel data file into the MRV database by clicking the "Import” button.

Previous Mext

MICHIGAN STATE
UNIVERSITY
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INSTRUCTIONS

1. Enter the project description, stratum data, and plot data on the online MRV system.

2. Enter the appropriate data on the "Upload Tree Data to MRV" spreadsheet.

3. Save file with only the single spreadsheet "Upload Tree Data to MRV"

4. Upload file on the online MRV system.

5. Additonal spreadsheets in this workbook are for your information and are not required for data upload.

Wta =~ U W R

=
=

PROJECT DESCRIPTION (MANDATORY)
Note: this information is reported elsewhere in the online MRV system.

el el
=

Continent

=
i

Report the continent where the project is located.

&

=
=]

Country
Report the country where the project is located.

Al
w0 o~

Mean Annual Temperature (°C)
Report the MAT in degrees celcius to help determine the climate.

PR R
M=o

Annual Rainfall (mm)
Report the mean annual rainfall in millimeters to help detemine the climate.

BRI

Elevation (m)
Report the average elevation in meters above sea level to help determine the ecosystem type.

BRI
~ &

Total Project Area (ha)
Report the total project area in hectares.

W Wk
[EE=R-]

= SIRATUMANDPIOTDATA(MANDATORY)

33 |Note: this information is reported elsewhere in the online MRV system.

34

35 |Stratum ID

36 For projects that have multiple strata, each stratum must have it's own unigue identification number or name.

37

38 Stratum Area (ha)

39 The geographicarea of the stratum must be defined in units of hectares.

40 Note: This information can also be generated from the upload shapefile or drawn on the map area function in the first step
41

42 PlotID
4 4 » ¥ | Instructions and Metadata Upload Tree Data to MRV Project Data Reported to MRV Field Data Collection Sheet Def{I Ml
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MANDATORY TREE DATA

G

H

OPTIONAL TREE DATA

Statum ID

PlotID

Tree D

DBH (cm)

Genus and species

Total Height (m)

Maximum Crown
Diameter (m)

Crown Diameter
90° to max (m)

Wood Specific
Gravity

Above Ground
Biomass (kg)

Below Ground
Biomass (kg)

Total Biomass

(kg)

2
3
4
5
6
7
8
9

10

11

12

13

14

15

16

17

13

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

e

38

29

40

41

42
R

Instructions and Metadata

Upload Tree Data to MRV

Project Data Reported to MRV

Field Data Collection Sheet
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PROJECT DESCRIPTION

Continent | Country

Mean Annual
Rainfall (mm)

Mean Annual
Temperature (°C)

Elevation {m)

Total Project
Area (ha)

Reportyour AGBE

Report your BGB

Allometric Equation Root to Shoot Ratio

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
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1 Date: Start Time: End Time:
2 Crew:
3 |Stratum ID:
4 PlotlD:
I 5 | Description:
6 PlotArea{m?): Other ID:
I 7 |Variable OR Fixed Area Plot |Radius = m OR Square: m x m
8 |GPS Latitude: GPS Longitude: Weather:
9 |Hemi Photo Center: Horiz Photo North: Elevation:
10 Hemi Photo North: Horiz Photo East: Slope Condition: L
11 |Hemi Photo East: Horiz Photo South: Deg Up: Deg Down:
I 12 Hemi Photo South: Horiz Photo West: Basal Area: (m?)
13 Hemi Photo West: Comments:
Total Ht| CrownD |CrownD | Multi
14 Tree Genus and species DBH (cm)| (m) max (m) | 90° (m) | Stems? |Comments
15 1
16 2
17 3
18 4
I 19 5
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24 10
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Allometric Equations to Calculate Above Ground Biomass

2

3 |Use your own specific allometric equations if available.

4 |If not, the MRV system will select one of the following general bi equations
5

6 |Tropical moist generally has rainfall of 2000 to 4000 mm/year in the lowlands.
7 Tropical wet generally has more than 4000 mm/yr in the lowlands.

8

9

10 |Allometric Equations from Table 4.A.1 IPCC 2003

11 NOTE: IPCC equations require only DBH as input for the independent variable.
12

13 Moist tropical forests

14 | AGB = exp(-2.289 + 2.649 * In{DBH) - 0.021 * (In{DBH})"2)

15

16 |Wet tropical forests

17 AGB=21.297-6.953 * (DBH) + 0.740 * DBH"2

18

19 Temperate and tropical pines

20 |AGE =0.887 + ({10486 * DBH2.84) / ({DBH"2.84) + 376907))

21

22 Temperate hardwoods

23 |AGB =0.5+((25000 * DBH*2.5) / ((DBHA2.5) +246872))

24

25

26 Brown 1997 Equations

27 |MOTE: Brown's equations require DBH or basal area (a function of DBH) as inputs.
28

29 |Tropical dry forests

30 |AGB = exp(-1.996 + 2.23 * In{DBH))

31 |AGB =10%-0.535 + logl0(basal area))

32

33 |Tropical moist forests

34 | AGE =42.69 - 12.8(DBH) + 1.242(DBH"2)

35 |AGE = exp(-2.134 + 2.53 * In{DBH))

36

37 |Tropical wet forests

38 AGB=21.297-6.953 * DBH + 0.74*DBH"2

39

40

41 Chave et al Equations

42 Note: Chave's equations require DBH, total height, and wood specific gravity as inputs.
M4 kb Upload Tree Data to MRV Project Data Reported to MRV

Field Data Collection Sheet Default Allometry and R-S <%0 [IJHI[

Root to Shoot Ratios to Calculate Below Ground Biomass

Use your own root to shoot ratio if available.

If not, the MRV system will select one of the following general root to shoot ratios

Root to Shoot Ratios from Table 4.4 IPCC 2006

Tropical rainforest

Tropical moist AGB <125 t/ha
Tropical moist AGB >125 t/ha
Tropical dry AGB <20 t/ha
Tropical dry AGB =20 t/ha
Tropical shrubland

Tropical montane

Subtropical humid AGB <125 t/ha
Subtropical humid AGB >125 t/ha
Subtropical dry AGB <20 t/ha
Subtropical dry AGB >20 t/ha
Subtropical steppe

Temperate conifers AGB <50 t/ha
Temperate conifers AGB 50-150 t/ha
Temperate conifers AGB =150 t/ha
Temperate Quercus AGB >70 t/ha
Temperate Eucalyptus AGB <50 t/ha
Temperate Eucalyptus AGB 50-150 t/ha
Temperate Eucalyptus AGB >150 t/ha
Temperate other broadleaf AGB <75 t/ha
Temperate other broadleaf AGB 75-150 t/ha
Temperate other broadleaf AGB »150 t/ha

Boreal AGB <75t/ha
Boreal AGB =75 t/ha

0.37
0.20
0.24
0.56
0.28
0.40
0.27

0.20
0.24
0.56
0.28
0.32

0.40
0.29
0.20
0.30
0.44
0.28
0.20
0.46
0.23
0.24

0.39
0.24

I
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REDD+

The Carbon2Markets program is developing REDD+ tools and MRV systems for several countries including Thailand, Laos,
Brazil, Indonesia, Peru, Ghana, Senegal and some others. The link to these projects is coming soon. Below is a diagram of our
REDD approach.
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Total Area Analyzed: 8782.33 ha
Baseline Year Forest Area: 8532.87 ha
Intervention Year Forest Area: 5486.89 ha

Biomass (tonnes) Carbon (tonnes) CO2e (tonnes)

1945494.36
1020561.54
924932.82

914382.35
479663.92
434718.43

3352735.28
1758767.72
1593967.56

Baseline Year
Intervention Year
Change

IPCC Tier | Above ground Biomass for Tropical Tropical Rain Forest S. America: 300
tonnes dry matter per hectare.

Estimates calculated on deforestation and forest fractional cover to downscale
from discrete 100 % forest cover.
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