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What is the Landscape Carbon MRV Online Tool?

* An online toolkit to support monitoring, reporting and verification for
REDD and AFOLU projects

e Supports landscape carbon project management and implementation
* Enables field data collection and calculates landscape carbon stocks
e Calculates GHG emissions from changes in landscape carbon stocks

e |Initial development through the GEF-UNEP Carbon Benefits Project
— tool available at http://cbp.carbon2markets.org/

 Ongoing development through the USAID Forest PLUS project in India
— tool available at http://fplus.carbon2markets.org/cas/login/



http://cbp.carbon2markets.org/
http://fplus.carbon2markets.org/cas/login/

MRV Online Tool — Capabilities and Purpose

Plan and implement data collection at local, state or national level
— Planning and implementing forest inventories of all five terrestrial carbon pools

— Ingesting and storing inventory data from communities, project developers, forest
departments, etc

— Other types of non-carbon data required for REDD+

Sharing data and results between project partners
— User accounts with multiple levels of permission/access

Transparent reporting and verification of GHG emissions and removals from REDD+
at project, state, or national level

Facilitate local community participation
— Tools and resources for local involvement that are accessible to anyone with the internet

Training and capacity building tool
— The online tools are readily incorporated into learning management systems for training



Carbon Benefits Project:
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Key Element #1: User and Project Information

 Anaccountis required
for logging in to the
system

e User contact
information

* Project location
Documents uploaded information

Project Abstract Demo Project Abstract.docx " E
=

Budget Demo Project Budget xlsx B X
Monitoring Report Demo Project Monitoring Report. pdf - x

e Abstract describing
project activities

* Knowledge
management system to
store and share
documents




Key Element #1: User and Project Information

Review Information for Project: Demonstration Integrating Carbon Benefit
Estimates into GEF Projects

This is your project information:

Project Mame Demonstration

Documents Click to Open List

Region Africa

Country Kenya

Project Type REDD+

Abstract This ... Expand
Contact Person Mike Smalligan
Email Address smallig2@msu.edu
Phone Mumber 517-355-4524
Address 1405 South Harrison
Address 2 Suite 101

City East Lansing
State/Province/Region il

ZIP Code 48823

Country United States
Project Duration (years) 30

Climate Zone Tropical Montane
Moisture Zone Moist

Edit Information




Documents uploaded

Project Abstract Demo Project Abstract.docx
Budget Demo Project Budget.xlsx
Monitoring Report Demo Project Monitoring Report.pdf

(:F'mject Ducuments)




Key Element #2: Geographic Data

Mapping Data for Project: Demonstration < Project Information | _Inventory Data > |

'm Satellite ybrid Terrain 2| T Location Map
_—I J ==

EUROFE

Oplot_6 s L * Project Boundaries
opte Oplot_7

Smallholder

o P Primary O A y - Terms of Use ° Pa rce I S ( St ra ta )
Cplot_8 T
Oplot 9 Forest A

Oplot_9 : .
i e  Inventory Plots

QO plot_2

Oplot_1

 Five methods to upload
[ I 1;!-Ten:al'\a1etrir£-,I'u1:i|:--:|at3-2§ sogle - Terms of Use | .21 SENSHL S and Store geographlc

Lat'Lng: -0.83838425,35.61000827 UTM: 26M 720488 812 9807238.832

Finizh Set View Set View Set View

Cancel Operation Cancel Operation Cancel Operation

- File * Map Project - Map Parcels * Map Plots |nfo rm at|on
Save | Draw Boundary | | Draw Parcel | | Craw Plot | e e

Clear Map | Place Marker | | Place Marker | | Place Marker | - Dlgltlze on screen

Reload Map [ EnterCoordinates || | Enter Coordinates || [ Enter Coordinates | — Markers

Show All | Upload Coordinates | | Upload Coordinates | | Upload Coordinates | .

Print | Upload Shape file | | Upload Shape file | | Upload Shape file | - COO I’d | nateS

Fullscreen [ Show Al [ ] Show Al | Show Al | _ csv file
I | | || | )
I || | || | |

— Shape files

UELRVEIEN The Map Data page is a resource for project managers to upload m

and store basic geographic information about their projects. The
Map Data page is used to define the location of project
boundanes, stratification within the project area, and the
locations of sample plots in a forest inventory.




Upload Shape file
All shapes contained in the Shape file will be uploaded.

Uploads must be a ZIP file containing at leastthese three files:
.SHP .DBF .SHX

Further, if using a coordinate system other than WGE3 84 (latlong),
you mustinclude a .PRJ file.

You may optionally specify a Shape record attribute name to be
used for naming the new polygons.

Anincorrect attribute field will result in all polygons being labeled
as follows: NULL [ID #123].

Any pe with a blank record will resultin a polygon named as
follows: BLANK [ID #124].

T

Shapefile records (OPTIONAL)

Hame field FNAME

{ﬂn:::l
Mapped

Reported

Upload ZIP File

There is a 300 shape limit for uploaded shape files. Please
contact GOES if you need to upload a larger shape file.

CUpInad shape file [parcel])




Key Element #3: Inventory Data

* Inventory Protocols
e Data sheets

*  Modify geographic
information

* Allometric equations to
calculate AGB

Carbon Stocks by Parcel :
Parcel Descriptors Carbon Density ° Data upload Into the

ke o [ online database

] Area AGB BGB S0OCLitterDeadwood AGB BGB S0il LitterDeadwood Total

Primary Forest 81,483.00576.0155.72,451.0 2.1 5.046,934 66812 684, 257109,714,833171,114  407,415259,912, 267

f;ii':fl‘tz'r:er 117,660.00104.5 28.92,166.0 0.3 1.412,294 707 3,405.463254,851,560100,011  170,607270,822,347 .
[ ]

Project Totals 199,143.00 59,229,37416,089,719454,566,393271,125 578,022530,734,634 Data processing

e  Carbon stock calculations
& reports

Carbon 5toc

e All 5 carbon pools




Carbon2Markets MRV C"m

Inventory Data for Project: Demonstration Integrating Carbon Benefit
Estimates into GEF Projects

GEF Guldabook MRV Usar Gulds
<< Project Information I < Map Data I Emissions Caloulator >

The following text sr2 excerpts from Integrating

1. Plot Biomass Data Template Dowenload Carbon Benefit Estimates into GEF Projects
2. Field Measurement Guides Click Here {October 205).
3. Project Information 1. GEF Projscts and their e

Project Nams:

— 2 The Zcops of thess Guidelines
Mapped Arss: 194553 8452 ha Reported Ares: 1848440 hs

£ 3 The Types of Projscts

4. Parcel Information 3 4 The Frobism of Leakags
Add a Parcel

Sslectz Parcel -

) 5 The Bassline Scenario

3 & Devsioping 2 Measurement and Monitoring Plan
3. Plot Information

You must Sslects Famel 0 sten 4 hafom you can vhesr Fiot infmetion a 7. Flakd Measurameants

6. Review Allometric Equations m Open in New Window

& 7.1 Preparation for Fiskdwork

7. Upload Plot Biomass Data Upload
Efficiant planning is =s=s=ntisl to reduce
8. Manage Parcels & Plots & Allometry Click Here unnecessany lsbowr costs, avoid safaty risks
and ensure reliable carbon estimates. The
3. Project Soil Data Download Upload equipment used in fizldwork should be sccurats
This Excel wosthonk |5 nr-nonulatsd wdth and durable enough to withstand the rigours of

use under adverse conditions. The type of

equipmeant reguired will d=pend on the typs of

10. Flot & mezsursments, but the following list covers most
S of what iz typicaly u=ed in the fizk,

dats almady animmsd lnin the ML

¥ou must Salact s Famal in sten 4 f0 activale s ok
Ses Resources #1, 2, and 9 for fools within the

11. Carbon Stocks by Plot m MRV that help to prepare for fisldwork and data
Vi st Salact s Faral In sten 4 0 scyais thix link callzction.
12. Carbon 5Stocks by Parcel Click Here
Continued on page 18
13. Carbon Calculator Summary Click Here
14. Carbon Caleulator Uncertainty Click Here D = Dats Anatpsas L4
3. Gukdancs for $pecific Projsct Typss
10. Mitigation and Adaptation

L RSl The Inventory Data page iz a resource to manage inventon m ness

data collected for the project. The Invenitory Dala page .
provides measurement guidelines, spreadzheets for data A/pipesnie A7 GHEEAMY




Key Element #4: GHG Emissions Calculator

Project REDD Demonstration

Continent Africa

Climate Tropical Montane
Moisture Moist

Soil Type LAC Project List
Duration 25

Carbon/DryMatter  0.47 Delete Project

Project Scenarios
Add User p
Scenario Reference Scenario Emissions [t C02) Reference difference
Avoid Forest Conversion  Deforest to Agriculture 4771 -35,103
sdd new Logout

Reference Scenarios

Scenario Parcel Emissions [t CO2)
Deforest to Agriculture IMau Forest 28,874

add new

Parcels

Parcel Location Area (ha) Land Cowver
Mau Forest Western Kenya 100.0 IMau Forest

add new
Practices
Practice

Default Practices

add new

Land Covers

Total Dead Saoil

Biomass Carbon Carbon

Land Cowver Category  (tDM/ha)  ([tCrha)  (tCiha)
Africa Tropical mountain systems 14808 3.85 47.0
114.2 385 47.0
27 0.0 20,08
87 0.0 470

F
Africa Tropical mountain systems (plantation) F
Annual Crop A
Grassland G
Mau Forest F 3535 TA 449
Paddy Rice R 87 0.0 BT
Perennial/Tree Crop P 8.7 0.0 470
Western Kenys Ag A 1003 2z 303

add new

Estimates annual GHG
emissions and removals
from A/R, REDD, RIL, and
TOF

Calculates Tier 1-3 GHG
emissions from changes in
terrestrial carbon stocks

Users enter Tier 2 or Tier 3
data to define the carbon
stocks in a land cover

Users define Reference and
Project Scenarios

Provides Tier 1 IPCC default
values if project data are not
available



Key Element #5: Utlities

#"‘ ARE i A % Carbon2Markets MRV

GEF Guidebook

Carbon Benefits Project:
h‘!odelling,MgaSLEenjent and Monitoring

==

=

3 I 1 - The following text are excerpts from Integrating Carbon Benefit
“You Are Here: . You are logged in as: dave | Logout | Help Estimates into GEF Projects (October 2003).

1. GEF Projects and their Carbon Impact

Workspace Utilities Integrating Carbon Benefit -
stimates into GEF Projects 2.The Scope of these Guidelines

0 3. The Types of Projects

Utilities can be accessed from the menu at right. Allometric Equations P
) 4. The Problem of Leakage
Copy Project ) 5. The Baseline Scenario

Add User » 0 6. Developing a Measurement and Monitoring Plan

0 7. Field Measurements

Workspace U s b © s. Data Analyses

9. Guidance for Specific Project Types

10. Mitigation and Adaptation

References

Appendix A: Glossary

Appendix B: lllustration of Carbon Inventory Methods fo...
Appendix C: Creating Biomass Regression Equations

Copyright © 2012 MU 0 Appendix I Published Biomass Regression Equations

Appendix E: Indications of Magnitude of Change in Carb...




R e g e Ty |

Allometric Equations

Name

Temperate Hardwoods - IPCC
2003

LN = NN = T PLAIILEELAL Gt LINLTe S F T

L L e L R

Expression (AGB in kg DM)

05 + ({25000 * dbh*2.5) [
((dbh"2.5) + 246872))

Actions

shared

Tropical and Temperate Fines -
IPCC 2003

0.887 + (10486 * dbh"2.84) /
((dbh"2.84) + 376907))

shared

Tropical Dry Forests - Brown
1997

exp(-1.996 + 2.23 * In(dbh))

Tropical moist forests (Brown
1987

42 §9 - 12.8(dbh) + 1.242(dbh"2)

Tropical Woist Forests - IPCC
2003

exp(-2.289 + 2.649 * In{dbh) -
0.021* (In(dbh))y"2)

Tropical Wet Forests - IPCC 2003

21.297 - 6.953 * (dbh) + 0.740 *

dbh"2

Publicly-shared equations are highlighted in yellow-green color.

L S et

AL umEE L | AR |1 reaps

Integrating Carbon Benefit
Estimates into GEF Projects

List AEQs »

Add AEQ &

Workspace Utilities



fiou Are Here:  Landscape Carbon MRV Bystem — Menu — Workspace Utilities — Allometric Eqguations

Allometric Equations

You can define a custom allometric equation below.

Tree parameters are case-sensitive and include: dbh, total_height, crown_d_max,
crown_d_90, wood_gravity.

Flease note that triple exponentiation (w*x™y) and large constants (c = 999), among other
subexpressions, are prohibited. Please contact admin@carbon2markets.org if this is
problematic far you.

Name: |
&.9. Tropical moist forests (Brown 15597)

AGB Equation in kg DM: |
e.g. 42.89 - 12.8(dbh) + 1.242{dbh"2)
. |
Public:
Do you want to share this allometric equation with everyone?

You are Ic;g_g;;:l-in as: Eélﬁﬂ'&;’m ] @p_

Integrating Carbon Benefit
Estimates into GEF Projects

List AEQs »

Add AEQ P

Workspace Utilities »



Carbon Calculator Uncertainty

Per 2008 IPCC Guidelines for Mational Greenhouse Gas Inventories, "guantitative uncertainty anatysis is performed by estimating the 95 percent

confidence interval of the emizsions and removalz estimates for individual categories and for the total inventory.”

Parcels Mean Carbon Densities & Uncertainty
n] # Plots (n) AGB tC/ha BGE tCiha S0C tCiha Litter tCiha Deadwood tCiha

161.90 + 4150 " 4371+ 11237 5400712 21020657
11027 - 213.54% 2977 - 57 66° 4517 - 6283°1.20-291°
[m=3]" [m=4a" =3~ [m=4a"

Primary Forest

3646+ 17.41" 984+470" 2745:4337 0652038
1484 5808° 401-15668°2208-3282°0.16—1.127
[m=3]" [m=4a" =3~ [m=4a"

Smallholder Agriculture

1 Mean + Standard Deviation
2 55% Confidence Interval {t-distribution) using the standsrd error of the mean
3 Number of sampling plots for the particular carbon pool

(Cﬂrhnn Calculator Uncer‘tﬂint'_.:)

500+177"
281-718°
[m=3a-

145+ 057"
074-216°
[m=3a-

Total tCiha
26672+ 4370

212 46 — 320.98°

=53

75.85+ 1856
52 80— 58907
n=2°




38°45'0"E 38°50'0"E

3°35'0"S:

Legend
Wildlife Works Project Area

Carbon Map
tC per hectare

- High : 7.45

- Low: 1.28

Fractional Cover Map
- High : 100 %

-Low:O%

3°45'0"S

: 3 Kilometers
| . .

38°400"E 38°45'0"E 38°50'0"E 38°55'0"E




34°50°50°E M°510°E M45110°E M4°5120°E

Legend
Crown Area Carbon

Tons of Carbon

vl | ]0.10-0.41
| ] 041-096
| 1 096-182
1 182-335
I 335-12.85

0F9°20°N

0F910°N P=0"9"10"N

155 ha
1418.83 tC
9.15 tC/ha

01 005 0 0.1 Kilometers

34°50°50°E M°510°E M51T10°E M4T5120°E
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File Edit View Favorites Tools Help x Go 3'8 - ""l Search »-|* More 3> SignIn o,

& B = Eég v Page~ Safety> Tools = I@Iv
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A
Course Home | 5/15/2013 | Discussions | Email | Logged in as skole | Logout , %y,

Global Observatory for Ecosystem Service: Carbon2Markets Jh-:“--'
k|

Introduction Forum
This is a knowledge management application designed to facilitate training and capcity building for Forum

community-based forest carbon measurement and monitoring. The application inlcudes:

+ A forum where the community of users can share ideas and experiences and ask questions .
s Workbooks for engaging communities and using the on-line forest carbon tools at Carbon2Markets On-line forest carbon tool ™
s Movies that demonstrate community carbon measurements abd the use of the on-line forest carbon

tools Login

s Sample data sets for data and field collection data sheets
Additional resource guides to support community capacity building and project developement On-line forest carbon tool

m

Username: demo_trainingl

Password: communityl
h'd
Workbooks Log in to the on-line forest carbon tool. Access

demaonstration projects pre-loaded to the demo
Links here to workbooks in PDF and PPT formats. training account registry. Practice using the system
using your own data or the sample data provided
below. The demo training Log in is a temporary
workspace used solely for training in this LMS. Fora
permanent account please contact CarbonZMarkets at
samekjay@msu.edu

» Community capacity building
» (On-line forest carbon tool

ration Movies

Links to on-line training movies. Sample data bt

Links to download:

L&
e : Y. : * IS5 data shapefile and csv file :
N = » Pay. ol \ = Inventory data sheets o



Key Elements Under Development

Accommodate a larger amount of inventory parameters and data related to REDD+

Modify the Emissions Calculator to better handle enhanced forest carbon stocks
(the +)

Add social and environmental indicators and score cards (for REDD+)

Fully incorporate remote sensing data and data products
— Coarse, moderate, and fine resolution optical satellite data
— Forest fractional cover, TOF, carbon density maps, calibration / validation

Incorporate into Learning Management Systems for Training & Capacity Building

User accounts with levels of permission and access

— “enterprise system” to allow multiple users throughout India access to the project information

Expanded reporting as specified by the users
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