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INTRODUCTION

USAID ForestPLUS has developed a data system for forest carbon inventory, quantification and
reporting.

This is called the ForefLUS Data Management System or FDMS. The FBigddt Data Management
System (FDMS) is a wddased platform supporting theollection, organization, and management of

forest inventory data and forest carbon reporting. The FDMS includes a suite of tools for forest carbon
accounting and reporting, including estimating Tier 3 level emission factors (EFs), carbon stocks and
GHG emissions. The FDMS supports several key reporting requirements consistent with international
standards under the UNFCCC Warsaw Framework from COP 19, in particular, for the National Forest
Monitoring System (NFMS) element, for a REDD+ program. The FCI®e used at project,
jurisdictional or national scales. It includes options for reporting at Tier 1 or Tier 2 levels, but has a
core focus on providing robust, accurate computational tools to estimate and report forest carbon
emission factors and stockd the Tier 3 level. The information the FDMS is capable of computing feed
directly into REL and FREL reporting. NFI and State Forest Department Working Plan data can be
directly input to the FDMS through a data ingest tools. The FMDS includes are#ilo equation

l'i brary with the For e sspecif®vaumeand biomasd egudtiorss @rganited S 1 )
by regional catalogues. This allometric equation toolkit allow for-akedined equations and includes
functionality for creating a ct@m catalogue of allometric equations for use in a project. The FDMS is a
secure password protected system that can be set up to run locally or as an open, publicly accessible
web-based platform and lastly, it incorporates a set of raudger levels fromadmin to read only.

DESCRIPTION OF THE F OREST-PLUS DMS

The FDMS includes a suite of tools designed to organize and manage data required for estimating forest
carbon emission factors and carbon stocks as well report emissions and removals oveitigmols
are organized into three data systems. Each tool is described below in detail.

The core components of the system are:

1. Project information management tool
2. Data system for sampling design

a. Plot sample design tool

b. Geographic data management (Mappitapl
3. Data system for measurement and reporting

a. Forest carbon measuring tool

[ Plot inventory manager
ii Allometric equation library
iii Forest carbon reporting

4. Data system for reporting
a. Emissions calculator tool
b. Reporting tool
5. Project documents tool
6. Project settings and management tool

FOREST DATA MANAGEMYET SYSTEM (FDMS) UBESUIDE 3



PROJECT INFORMATION MANAGEMENT TOOL

The project information management tool establishes project management information including team

roles and responsibilities. It also defines a set of project parameters (rempantry, soil type and
climate zones, as well as duration in years) that are used in the emissions calculator tool. User

complete the Project Related Information and the Contact Related Information fields through entering

text or pull-down menu selectios. The Edit Project and Review Project Information tabs at the top of

the tool set are used for the Project Related Information and the Contact Related Information.
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The Design Project tab is used in the sgt of a project prior to adding spatial or tree measurement
data for computing carbon stoclksdemissionfactors. Computation of carbon will be done at the plot,
parcel and project levels. The Design Project tool is where the user defines the strata or parcels that
will be used for computing carbon. Most common are Forest Class or Forest Type categosess

enter as many parcel (strata) names as required for their project.
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SAMPLING DESIGN TOOL
The plot sample design tool supports a prdofectds

locations with reporting documentation. Users define the level of error acceptable and the desired
precision for their project, the mean carbon and standard deviation for each stratum in a project and
the plot size used to collect tree measurement @atA statistical algorithm calculates the number of
plots needed for each stratum to meet the error and precision requirements of the project.

The tool includes a plot locator tool so that the geographic locations of the plots meet statistical rigor
awiding bias. Users chose between a simple random and a systematic sample approach to the
placement of plots. These locations are then integrated with the next tool for geographic data
management.
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MAPPING TOOL

The geographic data management tool organizes project boundary, stratum (parcel) boundary and plot
location files in welbased GIS platform ingeated with a relational database. It includes an interface to
draw project or strata (parcel) boundaries and place point markers on screen. Geographic data may also

be uploaded to system as an ESRI shapefile, or a comma delimited text file. Theierdschical
relationship between plots and parcels that is required for reporting carbon.

MEASURING TOOL

There are three core modules in the forest carbon measuring toolkit: 1) a plot inventory manager, and

allometric equation library and a reporting malé for forest carbon (Emission Factors).

FOREST DATA MANAGEM{T SYSTEM (FDMS) URESUIDE 9




PLOT INVENTORY MINAGER

The plot inventory manager module is used to upload and organize raw plot inventory data. This would
include plot metadata (e.g. plot dimension, plot type, plot area, geographic cosdiit.) and tree

level mensuration data such as species, diameter at breast height (DBH), total tree height, tree crown
dimension, wood density, etc.). Plot data are uploaded through the plot inventory manager using a
preformatted Excel (xIs or xIsx)I& or through a multiplot ingest tool. Plotstrata (parcel) relationships

can be managed through this module as well as can the use of specific or general allometric equations
for quantifying biomass at the plot and strata (parcel) levels.

For computinghe soil pool of carbon, a separate xls file is completed after laboratory analyses of sall
organic carbon and uploaded to the system.

ALLOMETRICEQUATION LIBRARY

The forest carbon measurement toolkit includes an allometric equation library. Théfalliincludes

a number of general equations (e.g. IPCC, Brown and Chavez et al. equations) as well as the full list of

vol ume and biomass equations from the o0Carbon Sto
modul e as i ncl udAasnewallometric dgedtiondaneidévelaped @r.old ones

improved the module allows the user to input the equation form and factors (measurement variables)

into the library. This provides future flexibility for computing forest carbon.

FOREST CARBON (EMIEN FACTOR) REPORTING

This module outputs reports of carbon stocks for plot, strata (parcel) and project levels. The reporting
includes above ground biomass (AGB), belpnmundbiomass (BGB) as well as the other pools of

carbon (soil, deadwood, and litteif they are included in the plot inventory data. Carbon stocks values
are computed for all plots as tons of carbon per hectare (tC/ha). Mean values of tC/ha are computed
for all plots associated with a strata (parcel). And, total carbon is computedifetrata using the mean
value of tC/ha and the total area of the stratum. The mean value of tC/ha for each strata are the

Emi ssionds Factors for these |l and cover types.

EMISSIONS CALCULATOR TOOL

The Activity Data Emissions System is used to dgvedderence emissions baselines and emissions
reductions based on project interventions. The system supports ex ante reporting often required for
project development and it supports project monitoring and ex post reporting. Core components of
the system ee:

System defined (Tier 1) or user defined (Tier 2 or Tier 3) land cover emission factors
IPCC AFOLU GHG StociChange quantification of emissions

Reference emissions level calculation and reporting

Project emissions/removals level calculation and reporting

Emissions reductions calculations and reporting

agrwnE

SYSTEM EFINED (TIER PR USER DEFINED (TRE2 OR TIER 3) AND COVER BIISSION
FACTORS

The activity data emissions system includes the IPCC Tiand cover classes for all regions and the
associated Tier 1 emission factors for abeaad belowground biomass, soil, deadwood, and litter.

The system also has default emissions for agricultural practices and burning. The system, however,
allows forintegration with the Forest Carbon Inventory System and the Tier 3 land cover (stratum) and

FOREST DATA MANAGEMYET SYSTEM (FDMS) UBESUIDE 10



emissions factors. Land cover classes can, therefore, be added to the system based on user
requirements and information and Tier 3 (or Tier 2) emissions factoexlus

IPCC AFOLU GHG STOCKCHANGE QUANTIFICATION OFBEMISSIONS

The system runs annual projections of greenhouse gas fluxes based on the user defined time period for
the project. Fluxes can either be emissions sources to the atmospheric pool of carb@mmvals
(sequestration) from the atmosphere into biomass or soil organic carbon. The quantification is based on
the difference between carbon stocks on land cover types over time and the loss/gain

(emissions/removals) is a sum result of 1) disturbarar@l(tover conversion, agricultural practices, fire,
and logging2) uptake through biomass growth, 3) decay rates and 4)}emng storage in the case of
harvested wood products.

REFERENCE EMISSIONS/EL CALCULATION AR REPORTING

The system runs a refence emission level calculation for any Busi#esbt/sual land cover change or
degradation emissions scenario. This is a baseline calculation for estimating what the greenhouse gas
emissions to the atmosphere will be in the absence of any project oniatgion. The emissions could

be from deforestation from conversion to agriculture or plantation, or forest degradation from selected
harvesting, fire, or grazing.

PROJECT EMISSIONSKRBVALS LEVEL CALCUOAON AND REPORTING

The system runs emissions/renats level calculations for impacts from implementing a project or
intervention aimed at improved land management. This is a project calculation that can operate across
multiple strata and include more than one intervention opportunity over the courseprbgect. For
example, a project may plan to reduce land conversion from natural forest to agriculture in a particular
parcel, in another parcel allow deforestation but convert the deforested area to arlmagon

plantation, and in a third parcel conv@ degraded grassland to an agroforestry system in year three

and this to a mixed plantation in year ten. The first parcel will be an emissions source, the second
parcel will be an emissions source that becomes partially offset by removals, and dhestftiel will be

a small remove in yeards three to ten and then

EMISSIONREDUCTIONS CALCULATINS AND REPORTING

The system compares project emissions/removals calculations against the reference emissions level in a
BusinessAs-Usual scenario and computes both emissions avoided and greenhouse gas removals from
the atmosphere. The tool is run at the start of the project to provide ex ante calculations. It can

provide important information for decisiemaking as anxeante reporting system to look at trade off in
different project intervention strategies in terms of emissions avoided and removals gained over the
course of a project. With activity and emissions factor data collected through a monitoring protocol in

the project area, the tool supports reporting of actual emissions avoided and removals gained against a
reference level baseline. These ex post runs can be completed on time steps appropriate for the

project intervention plans and at the end of the project.

REPORTING TOOL

The reporting tool provides three types of reports: 1) the Project Information, 2) Geographic Map
Information and 3) Carbon Stock information. Both the Project Information and the Carbon Stocks can
be downloaded as a PDF or a CSV fildwvaccess to data.

FOREST DATA MANAGEMYET SYSTEM (FDMS) UBESUIDE 11
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PROJECT DOCUMENTS TO OL

The project documents tool is a usetefined file management system where users define a set a folders
and subfolders that can be used to archive and distribute project documents and files to team
members. Foexample, folders might include Project Design Documents, Field Manuals, Protocol
Documents, Budgets and Accounting, Field Operations, and the like. File types that can be uploaded
include: .doc, .docx, .xls, .xIsx, .ppt, .txt, .zip, .jpg. There is sif/@dimit of 250 MB.

PROJECT SETTINGS TOO L
The project settings tool includes three tabs at the top of the tool: Project Settings, Add User and List

User. The tools under the project settings tab allow a user to copy a project and to delete a project
The

Add User tab tool allows a user to add a user to the project. The user name is entered into the field
and Add User button is then clicked. This means that the new user will also have access to the project.
The list users simply shows what usere part of the project.

FOREST DATA MANAGEMYET SYSTEM (FDMS) UBESUIDE 12



USING THE SYSTEM

GETTING S TARTED

The Forest Data management system can be hoatetimanaged on the serversaniy institution
approved by USAID. It is also available for demonstration on the servers of MichigatuSiesityfor
access there, go tOMS URLNiip://beta.carbon2markets.org/cas/login/

—————

FSOM THE AMERICAN PEORE e

@usmo 2&

Measurement and Reporting of Forest Carbon in India

Developed In parinership with USAID Forest-PLUS Program

Figur& DMS splash page
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http://beta.carbon2markets.org/cas/login/
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A login and password must be requested for access to the system.

File fdr Veew Higery Joobmads Taok  Hels

Vo—— -— —_——

Forest-FLUS Progeem Deta., » \:§"

f catbonlmarkets.ong

Username

Fassword

Figure8 DMS login page
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MANAGEMENT OF PERMIS SIONS AND ACCESS

Project administrators may define permissions and access for thjeqbr

2 xamotnka_demo FDMS

Forest Carbon MRY System  Project Seftings |

[E Project information @ Project Setrgs R A User W List Users
e
e The setlings dsplayed here are 10 specifically control setngs for this project This reiudes deleiing the proect as wed 2 reseting
on Ine sacret code Jor Ihe progect Eventuily, you wit De St 10 copy e project 25 web 35 304 wsers 10 thes progect from s saction
apping
4 Measurog Your project secrel code i 3CADAONIER200! vl
A Emssions Carcutator
[
B Reporting

mn et platform mpoe

£/ UsAaiD z@ iedbrigrdapre

contenty af this we

anes

Figur® Permissions management
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¢ M/ tetac add-wsen19) w

€ Letscabondmarbets.ong o pret et g w8l e

Forest Carbon MRV System  Projec! Detais

[® Project ntormation @ Project Settings R Add User WP List Users
B Progct Documents
© samping Desgn
@ Mapping
Username:
& Measurng

A Emessions Carcutator -

B Reporting

GUSA'D Py Thes wed pSatform mpoe possibile Ny 1he support of the Ammrcan peopls
\‘/"‘—"--" g @ Mough the untod wy for intprnstionsal Desshpment (USAIC The
! comtertty of thiy wet) ol ne ey of Teton Bech ARD and

Figurel0 Adding a user

FOREST DATA MANAGEM{T SYSTEM (FDMS) URESUIDE 16



€ Lot carbondmarkets.ong i prect et g it e

Forest Carbon MRY System  Projec! Seftings  User Pemyssions

[® Project intonmation @ Project Settings R AcdUser W LSt Users
B Project Documents e Poaiaicns

© samgang Desgn Username

Q@ mapping 1y

& Measunng

A Emssions Caicutator

B Reporting

fuough the unted Sates Agency for interngtional DewsOpment (USAID) Toe

U$A|D r= Thes wed plabform moaoe possible Ny the support of the Amercan peopls
z @'

condenty of thiy wet) platform are Wit 30k responstiley of Tetoy fech ARD and

paril rasr e fh o -3 ¢ wa 2o § HERLPS r Yhse | iniitvad €30 imhom £ ruvhin "

Figurel1 Setting user permissions
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STARTING WORK ON A PROJECT

The highest level of the manageméigrarchy in the system is a project. A new project must be
created before work can begin in the system.

4 Forest Carbon MRV System %

(€= ) (1 beta carbon2markets.org/ coresplash ¢ || Q sedqrch T8 9 3 A O =

MS

BATA MATGVOEMERT SYSTEM

4 Project Meny E’g

Forest Carbon MRV System

Login

Forest Carbon MRV System Username

Weicome to the Forest Carbon MR' |System

Please click the Project Menu drop- lown 2 inthe top-left corner 1o create a new project, o seiect an existing project

Project MenuPull
down list of DMS |

projects. Create a new
project

American people

Figurel 2 Initial project workspace
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Review Karnataka X T4
€ (0 beta.carbon2markets.org/core/re G | Q Search wB $§$ 6 9 = F

Projectd Y I Ny I G 1 I

Forest Data Management System

Project Information # Edit Project. formation %¥ Review Project Information / Design Project
il Project Doc ts 2 :
i o PrOJECt e '

Project Info. mation

Q Sampling Design Country: India
Q@ Mapping State: Karnataka
Breadcrumbs show
& Measuring Equation Catalog: user |Oca'[i0n W|th|n the Western Ghats
& Emissions Calculator Project Type: suite of tools REOD-
Abstract:
[ Reporting
Climate Zone: Tropical
$# Project Settings
Moisture Zone: Moist
Soil Type: HAC
Project Duration (years): 30
Suite of Contact Related Information
tools along Contact Person: Jay Samek
left Slde Of Email Address: samekjay@msu.edu
DMS toolkit
Phone Number: 14323924
Address: 1405 S. Harrison Rd., Rm 101
Address 2:
City: East Lansing
State/Province/Region: M
ZIP Code: 48823
Country: United States

$UsAD

Figurel3 Navigating the DMS tools
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Review Karnataka

Forest Data Management System  Project Information

E Project Information # Edit Project Information ¥ Review Project Information / Design Project

il Project Documents
Q Sampling Design
@ Mapping

4 Measuring

£ Emissions Calculator

[ Reporting

£ Project Settings

Basic project
descriptor

information

Project
contact

information

.carbon2markets.org/core/review

X &E

Q
}A\
b33
i
«
>
a
]
&
4

Project Related Information

To edit
Couariny: ndia information
State: Kamataka click the Edit
Equation Catalog: Western Ghats tab
Project Type: REDD+
AEirach Parameters thatre
Clitnate Zows: used in the Emissions Tropical

Calc for Tier 1 estimates

Moisture Zone: Moist
Soil Type: HAC
Project Duration (years): 30
Contact Person: Jay Samek

Email Address: samekjay@msu.edu

Phone Number: 14323924

Address: 1405 S. Harrison Rd., Rm 101
Address 2:

City: East Lansing

State/Province/Region: M
ZIP Code: 48823

Country: United States

(£ UsAID

Figurel4 Project information
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PROJECT DOCUMENTS R EPOSITORY

The DMS has a documents repository available for each project, so that common references can be
easily maintained and referenced.

CECRCRTTR TN S e =
s — R— E " s

L Kerateba_deno Documents »
o o1 CACRSTReEEtL 0rg T8 U 4 A & =
SUCCESS Fov £l
Fores! Carmon MARY System
M Progect mlormagon W overs
Q samping Desgn
= Expenses N
Q@ vagpng S Fiews Assignments il
4 Measunng o
& Epvssions Calouaios Dalassts '
B Reporting
© Prosct Settngs . . . .
s Create folders to organize project information
and documents. Drag and drop folders inside
each other.
]
SiUsAID W
= us Y&

Figurel5 Project documents repos{tbof 4)
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file E8t Yow Hatery Fockmarks Teshh thelp
& Kerrateba_demo Documents » o

- ") CARGNITmeRtLOrg v v y A e T8 U 4 A O E’

@ Kamataka_demo m“s

ST TE R M T T Ve

Forest Carnon MAY System

M Progect mtormagon W oves

Q samping Desgn

& Datasets
@ vappeyg = Expenses
i B Fiedd Assigrments
» Reports ‘
& Envssions Calouaton B New Foller '
iy |
| Reporting e L
& Downcad |
O Prosct Settngs
 Delete

‘ Right click on a folder to
create new sudolders,

upload or download or deletg
a folder.

o

bets cvbond makets ooy’ Core progect_documents 15y = ==

GFUsAID W # SHR R gt st poestan: 0y 1he o

Figurel 6 Project documents repositoof 42
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Upload a file, navigate to file on
computer, rename file, and click

oupl oadod.

Figurel 7 Project documents repository (3 of 4
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