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1. Introduction

REDD+ is a voluntary climate change mitigation approach that has been developed by Parties to the
UNFCCC. It aims to incentivize developing countries to reduce emissions from deforestation and
forest degradation, conserve forest carbon stocks, sustainably manage forests and enhance forest
carbon stocks. This will involve changing the ways in which forests are used and managed, and may
require many different actions, such as protecting forests from fire or illegal logging, or rehabilitating
degraded forest areas.

REDD+ has the potential to deliver multiple benefits beyond carbon. For example, it can promote
biodiversity conservation and secure ecosystem services from forests such as water regulation,
erosion control and non-timber forest products (NTFPs). Some of the potential benefits from REDD+,
such as biodiversity conservation, can be enhanced through identifying areas where REDD+ actions
might have the greatest impact using spatial analysis and other approaches.

GIS software can be used to undertake spatial analysis of datasets of relevance to multiple benefits
and environmental safeguards for REDD+.

This document accompanies a tutorial series and the “UN-REDD Exploring Multiple Benefits ArcGIS
10.x toolbox”, developed to support the generation of spatial analyses to identify potential areas
where a REDD+ intervention could be undertaken considering the benefits that REDD+ can deliver.
The toolbox includes a suite of tools useful to clean and prepare initial data, to explore multiple
benefits and finally to develop spatial workflows for the identification of potential areas for
undertaking REDD+ interventions.

The purpose of this tutorial series is to help participants in technical working sessions, who are
already skilled in GIS, to undertake analyses that are relevant to REDD+. The tutorials have been used
to build capacity in a number of countries to produce datasets and maps relevant to their spatial
planning for REDD+, and to develop such map products. Maps developed using these approaches
appear in a number of publications whose aim is to support planning of strategy options that enhance
biodiversity and ecosystem services as well as delivering climate change mitigation (see
http://bit.ly/mbs-redd for country materials). There is of course no requirement for countries to use
the approaches described in these tutorials.
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2. UN-REDD Exploring Multiple Benefit ArcGIS Toolbox

The ExploringMultipleBenefits toolbox is designed to make spatial analysis steps quicker and easier
to perform. In the standard ArcGIS toolbox there are multiple ways in which users can overlay
datasets. Without the ExploringMultipleBenefits toolbox, users would need to find relevant tools, and
understand how and when to use them. With Raster analyses in particular, it is important to use and
apply appropriate environment settings to the data which are often hidden and forgotten. The
ExploringMultipleBenefits toolbox not only standardises the way that analysis is undertaken in a
series of simple steps, but reduces the risk of errors.

The tools are designed to allow users to create their own workflows using combinations of tools in
different orders. Each tool clearly outlines what user inputs are required for each of the defined
‘parameters’. This information is also stored in the help pages, clearly visible from within the
ExploringMultipleBenefits toolbox.

In this current versions of the toolbox (for ArcGIS 10.5 and ArcGIS 10.6), the tools have been
restructured into easier to navigate toolsets: A Minimising errors in a raster analyses and B Exploring
multiple benefits workflows. In toolset B, some of the more complex workflows have an
accompanying tutorial to help guide the user through the workflows and are available at
http://bit.ly/GlIStools-redd.

2.1 Instructions for adding the ExploringMultipleBenefits ArcGIS toolbox
to ArcMap

The following steps need to be taken in order to make use of the ExploringMultipleBenefits toolbox:

a. Unzip the ExploringMultipleBenefits toolbox ~ [eensions I o s

and save the file to chosen location. | Setoct the extensions you wart to use.
Note: the default area to which ArcGIS saves EE 2,?:?2::5’
toolboxes is c:\Documents and [ Geostatistcal Analyst
Settings\<username>\Application S ﬂiﬁl‘i"mw

Data\ESRI\ArcToolbox\My Toolboxes. ;
b. Make sure you keep the toolbox in a sub-folder ) Treckns freht
called ExploringMultipleBenefitsTools
otherwise the tools may show broken links.
It may be preferable to save the toolbox within

a current project folder. Description:

Spatial Analyst 10.0
Copyright ©1999-2010 ESRI Inc. All Rights Reserved

c. Open the ArcMap software and activate the
spatial analysis extension by clicking on
Customize>>Extensions and ensure that the

Spatial Analysis extension is ticked.

Provides spatial analysis tools for use with raster and feature data.

Note: This extension is required to run the ExploringMultipleBenefits tools, therefore if this
extension is not available the software vendor will need to be contacted to obtain a licence.
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d. Next you need to Add the ‘ExploringMultipleBenefits’ toolbox to ArcToolbox.

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

DRES L S/ x| o | d- 11915925 v@?’“*?i? ka

RANMQIui«» E-INO /B 2N T EY
- Editor~| » ", cAl-E NG s 9 BN EE .——.!
B ' [ U ] £ o o

]
In ArcMap if the ArcToolbox is not already open, click on the red toolbox button located in the

main horizontal menu bar.

e. Right click on ArcToolbox and click Add Toolbox _m Add Toolbox...
f. Navigate to the folder in containing the toolbox : An %% Environments...
. N . 2@ C
(location determined in step a.) and click open ‘ “° c: Hide Locked Tools

. Dal Save Settings
. Da Load Settings
- @ Geocoaing ToorE

Lookin: | ExploringMuitipleBenefitsToolsV. v | 4& fup (@ | £

&P Geostatistical Analyst Tools
E-J‘ Linear Referencing Tools
. Multidimension Tools
’ Network Analyst Tools
. Schematics Tools

E}‘ Server Tools

° Spatial Analyst Tools
. Spatial Statistics Tools
. Tracking Analyst Tools

Name Type

ExploringMultipleBenefits v10.tbx Toolbox

Name: ExploringMultipleBenefits_v 10.tbx

Show of type: [Tm

® ArcToolbox
@ @ 3D Analyst Tools
ArcToolbox — — — — — = | @ Analysis Tools

| ® . Cartography Tools

1 @ . Conversion Tools

1 @ Data Interoperability Tools
I & @ Data Management Tools

I & . Editing Tools

! & @ Geocoding Tools

! @ ‘ Geostatistical Analyst Tools
: @ @ Linear Referencing Tools

I # . Multidimension Tools
|

I

|

|

|

I

|

|

|

The toolbox will appear in the

@ @ Network Analyst Tools

@ Parcel Fabric Tools

# &P Schematics Tools

@ & Server Tools

@ EP Space Time Pattern Mining Tools

i @ Spatial Analyst Tools

@) Spatial Statistics Tools

3] . Tracking Analyst Tools

_____ MR - ] UN-REDD Exploring Multiple Benefit ArcGIS 10.x Toolbox

g. Click the + button to expand the toolbox to see the tools.
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The Exploring Multiple Benefits Toolbox

UN-REDD Exploring Multiple Benefit ArcGIS 10.x Toolbox
= & A Minimising errors in vector and raster analyses
@ & 1 Validating and fixing errors sliver after a vector overlay
@ & 2 Ensuring cell alignment in a raster project
= & 3 Ensuring cells that have no data (in one or more datasets) are not lost in a raster analysis
i & 4 Dealing with rasters with decimal places (integer vs floating peint)
= & B Exploring Multiple Benefits Workflows
& 1 Comparing and analysing carbon datasets
@ & 2 Overlay raster datasets for map production and generate statistics
i & 3 Generating species richness from IUCN RedList data
@ & 4 Matrix style legend production
@ & 5 Mapping the Importance of forests for soil stabilization and limiting soil erosion
@ & 6 Building spatial workflows to help identify potential areas for undertaking a REDD+ intervention (an example)

A. Minimising errors in vector and raster analyses

A.1. Validating and fixing errors sliver after a vector overlay

= & UN-REDD Exploring Multiple Benefit ArcGIS 10.x Toolbox This workflow aims to eliminate small
= & A Minimising errors in vector and raster analyses or sliver polygons after an overlay
= & 1Validating and fixing errors sliver after a vector overlay
}G Al_Tool a step 1_split_into_subsets
opa A1_Tool b step 2_elimate slivers within communes '@5 Al_tool 2
}G Al_Tool c step 3_merge communes back into single dataset -

with administrative boundaries.

% Input Vector dataset to run elimate on I
|
It includes the following four steps. This workflow eliminates Group By Felds (optional)
small or sliver polygons whilst keeping official administrative : =
boundary lines intact in the process. Fed e ‘il
x
Step 1: Split in subsets :
Note: The colours in the illustration represent the different K
communes. The polygon highlighted in red is the one we want , _
to eliminate. - = B
Expression (optional) ;
. . . "commune” =%Valuets ]E]
This step will split .
. . CleenModel
the input datasets in ia]
a subset of data Foider Name
based on a field ——
(e.g. splits into _ ) v
« m ’

individual commune
datasets). It will
ensure that the
boundary lines are not altered in the process. The subset of datasets will be stored in a separate
folder. In the expression you can include the field based on which you want the original dataset to be
split (e.g. commune). Note: the field chosen has to be an integer. You can check the field properties by
opening the attribute table, right click on the field and choose “properties”.

| conce || Emaronmerss...| | << taerel|
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Step 2: Eliminate slivers within the subset (e.g. communes)

This step cleans the datasets ____

created in the previous step, for ﬁAl_Tool :b';::'.
example it eliminates polygons |[—— - —

below a defined area. In the SQL || ® Input folder

expression you can type in the @
expression based on which the Expression (optional)
datasets will be cleaned. brea_ha<=0.5

e.g. “area_ha” <=0.5

This cleaning model inputs the

folder of subsets created in step —
1 and cleans each of these files

(eliminating polygons below a [ OK ] [ Cancel ] [ Environmens...] [ << Hide Help
certain areas) individually, which

are saved in a folder within the

subsets folder called "cleaned”.

Step 3. Merge subsets (e.g.
communes) back into single
datasets

This final step will produce one
single dataset by merging the
cleaned shapefiles produced in
the previous step.

© Qutput Dataset

&)

-

[ ok ][ concel |[envronments...[ <<riderep |
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A.2. Ensuring cell alignment in a raster project

= & 2 Ensuring cell alignment in a raster project
:DG A2 Tool al Create a Snap Raster called 'SNAPGRID' (from a vector)
:Dﬂ A2 _Tool a2 Create a Snap Raster called ‘SNAPGRID' (from a raster)
}ﬂ A2 _Tool b Clip Raster To Area Of Interest (AOI)
370 A2 Tool c Convert Vector To Raster Dataset

When performing spatial analyses is critical to have all the input datasets aligned, otherwise you will
get error messages. The set of tools described below will help ensuring that the datasets for your
analyses are well aligned for further spatial analyses.

Tool a1: Create a snap raster called “SNAPGRID” (from a vector)

This tool creates a raster dataset from a user specified vector dataset at a user specified cellsize. The
'snap raster’ can be used as a template in an analysis to ensure the cell alignment of the output
rasters. This is particularly important when running a number of analyses to generate multiple output
layers. To ensure the resultant dataset is an integer raster, the field from which the raster will be
created must be in the format of long integer or text. If the field is of type 'double’, even if the data
within that field has no decimal place, it will make the output raster floating point. To check the field
types within the vector dataset to be converted in ArcMap, right click on the dataset and click
properties: a window will appear. Click on the fields tab. Information about the dataset will appear in
this window, including the projection information.

%4 Tool Ola: Create a Snap Raster called 'SNAPGRID' (from a vector) e[ B,

® Il Vechor

5 Expression (to selec certan features ony) optona)

% Field

Outtput ool size (optione)

Mask (optional)

Extent (optional)
|Defauit A
Top

Left ) Right

Bottom

Output Coordinate System (optional)

[same as Input ~| @

© Output Raster

% Create a copy of the Output Raster and name it 'snapgrid'

B @

ok || cancel | |Environments... || ShowHelp>> |
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Tool a2: Create a snap raster called
“SNAPGRID” (from a raster)

In this case a raster is used to generate a
template to ensure cell alignment.

A snap raster is used to ensure that the cell
alignment of the output raster in an analysis
matches with a chosen input raster. This model
creates a raster dataset called ‘snapgrid’ from a
chosen raster dataset and this will be used to
set the correct environment setting for the
analysis in subsequent tools.

Note: the input raster must be an
integer raster.

18 A2 Tool b Clip Raster To Area Of

% Input Raster

% Input Oip Dataset

¥ Snap Raster

[As Speated Below - &l
boo
® Outpu Coordinats System
|Same as Input > té.
¥ outputworkspace
8|
¥ QutputName

Tool c: Convert vector to raster dataset

This model will take a vector dataset and
convert the features to a raster of a specified
cellsize. the model allows the user to either
convert all features or selected features.
The user can use a mask to clip the dataset
to a specified area of interest. To ensure the
resultant dataset is an integer raster, the
field from which the raster will be created
must be in the format of long integer or text.
If the field is of type 'double’, even if the data

5810 A2_Tool ¢ Convert Vector To Raster Da

8 |

"@ A2_Tool a2 Create a Snap Raster called ‘SNAPGRID' (from a r:
R
| ® Input Raster

Cell Size
[Minimum of Inputs

| |

“ outputworkspace

SnapRaster
snapgrid

-

[ OK ] [ Cancel ] [Environmenw...] [ << Hide Help ]

Tool b: Clip raster to Area Of Interest (AOI)

This tool uses a vector or a raster mask to clip a raster
dataset to an area of interest.

@ Input Features .

Expression (optional)
“ Field

> 2l
© Qutput cell size
2 Mask
| @

© Bxtent

[Default v]

Top
| |

‘ Left i Right

l | ! |

’ ) Bottom

| |

© Qutput Coordinate System

[Same as Input v] @

| | (]
© Qutput Raster .

[ OK ] [ Cancel ] [Environments...] [ << Hide Help l

within that field has no decimal place, it will
make the output raster floating point.
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A.3. Ensuring cells that have no data (in or more datasets) are not lost in a raster analysis

e A3_Tool a set 0 to No Data

= & 3 Ensuring cells that have no data (in one or more datasets) are not lost in a raster analysis

?ﬂ A3 _Tool b Convert No Data Values to 0 (or other value)

The two tools described below
help users to deal with raster
dataset characterized by cells
with no data or 0 values, which
can be lost during further
analyses.

Tool a: Set 0 to No Data

This model converts values that
are 0 or any other value in a

*Sﬂ A3_Tool a set 0 to No Data

I| ® InputRaster

Expression (optional)

"WALUE" = 0|

© False Value (i.e. the same as the input Raster)

© outputworkspace

&) @] (=] [@]

-

] [ Cancel ] [Environments,..] [ << Hide Help ]

. R © QutputName
dataset to “no data”. The value
to be converted into “no data”
can be selected in the SQL
expression. E.g. “VALUE" = 0 if [ OK
the value to be converted is 0.
| =
Map Algebr s expresson
‘ écnﬂnncnnl ﬂ-
Con
7 ] 9 | w= = ek
a s 6 hes > o= Setred
Math
1 2 3 - < <= e
< »(| ® . * 11503 j:i v
Con(lsrad(pa_pen"),0, v _pan")
Snep Raster (optioral) )
_ =)
Cef San foptanal)
Maximum of Inputs -~ a
“ask {optonal) .
e
Extent (opfonal)
Default v 8
T
Leht Right
Bottom
® Outputhame ‘
|
 outputworkapace
=

Tool b: Convert No Data values to 0 or other
values

This model converts cells with “no data” value
in a dataset to a chosen value (e.g. 0 or -999).

The expression takes a dataset e.g pa_pan and
converts no data values to 0 and leaves the rest
the same as they were in the original dataset.

Con(IsNull("pa_pan”),0,"pa_pan”)

10
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A.4. Dealing with raster with decimal places (integer vs floating point)

= & 4 Dealing with rasters with decimal places (integer vs floating point)
opa A4_Tool a Create Raster From Raster Attribute
?ﬂ A4 _Tool b Converting to an integer raster so that you can have a raster attribute table and still keep decimal places
§ﬂ A4 Tool c Add_and_CalculateField
e Ad_Tool d Convert from Integer To Floating Point Raster from an Attribute

Tool a: Create Raster from Raster % M _Tool 2 Create Raster From Raster Atnbute - O x
Attribute @ ot raster

The model simply generates a nNew  iosup fie
raster dataset using an attribute field
. ® Oumput rester
from an input raster. &

& [ | | [P35

Tool b: Converting to an integer raster so that you can have a raster attribute table
and still keep decimal places
- Floating point raster is

'r}" A4 _Tool b Converting 1o an integer raster so that you can have a raster attribute 1., — a x not suitable for use in
Map Algeora expresson . this analysis; however,
Conditional — A | some datasets are
= s e ral= =] “c: floating points
(because they need
alls|le ||| >|[>=] ) ||cemna ]
' Math decimal places e.g. a
1 2 3 - < <= 0~ . .
Abs population density
s RS RN v raster). This means for
Int(yourraster) 100 use in this analysis
| they need to be
Cet Size (optional) converted from a
Maxomum of Inputs v S floating point into an
integer raster. This
F’“‘””"" B model will multiply the
mm i values in the floating
Default v 2 point raster by a factor
L of 10 to keep 1
Left Right decimal place, 100 for
Botiom 2 decimal places, 100
for 3 decimal places
S EeY - etc.
| =)
% Qutputhiame
i [ Example syntax:
® outputworkipece INT([yourraster] * 100)
| | 8
o Cancel Emvronments... Show Help > >

11
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Tool c: Add and calculate field

This model adds a new field and calculates its
value according to the SQL expression
entered.

2% M _T00! 3 Comvert trom Integer To Floatl.  ~ »! X
I b rta])
» e Ranter
=
s Ve
e
Ol 5w
M of outs ~ e
@ ASDSmOrDecy
e
anTee
bow i
o Careet Evwomers. E
function.

}" Ad_Tool ¢ Add_and_Calculatefield - o X

© INPUT DATASET _

[ | &
.['-*M.‘ ]
O‘H;UIM |

[mwww ]

» CalodateExoression
| |

o Canced Envronments... Show Help > >

Tool d: Convert from integer to floating point
raster from an attribute table

This model creates a floating point raster from a
raster attribute. Although floating point raster is not
suitable for use in MOST of this analysis. There are
some occasions during the analysis that where a
floating point raster is necessary to run a particular

B. Exploring Multiple Benefits Workflows

= @ UN-REDD Exploring Multiple Benefit ArcGIS 10.x Toolbox
& A Minimising errors in vector and raster analyses

= & B Exploring Multiple Benefits Workflows

= & 1 Comparing and analysing carbon datasets

] & B1.1 Adding below-ground to above-ground biomass and converting to carbon
}ﬂ B1_Tool 1a Combine above-ground-biomass and ecological zones

@@ B1_Tool 1b AddField called IPCCRAT

}0 B1_Tool 1c Apply IPCC Tropical root_to_shoot_ratios
}0 B1_Tool 1d Apply IPCC Subtropical root_te_shoot_ratios
&e B1_Tool e Calculate below ground and combined Carbon Attributes
@@ B1_Tool 1f Create above and below ground carbon raster from combined carbon field
e B1_Tool 1g Add Carbon And Area Attributes)
= & B1.2 Comparing two carbon datasets and generate statistics

= & Prepare data for comparison
#, Aggregate
#, Project Raster
#, Resample

@@ B1_Tool 2 b Create a difference raster

& 2 Overlay raster datasets for map production and generate statistics
& & 3 Generating species richness from [UCN RedList data

@ & 4 Matrix style legend production

@ & 5 Mapping the Importance of forests for soil stabilization and limiting soil erosion
i & 6 Building spatial workflows to help identify potential areas for undertaking a REDD+ intervention (an example)

12
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B.1. Comparing and analysing carbon datasets

B.1.1.Adding below-ground to above-ground biomass and converting to carbon

This workflow is for adding below-ground to above-ground biomass and converting to carbon.

Doda pré-processing steps

rExample workflow for adding below-ground biomass to a dataset of above )

ground biomass and converting to carbon

o

ar

ARAN.N

d_‘f-_—_-“—

Xy N
— AL E BT ]
S LR 2 Sl h )

LTRY .

F yamam

el D
b

4
o IR LN

almsan

(Tatio 4.4) accessad at h

Natn: f sing thes workfkne for temperate and beroal z0nes, the oot 1o shoot vakaes can be found in the full PCC table

ol it
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Tool 1a: Combine above-ground biomass and ecological zones

This tool (highlighted in the red circle on the illustration below) is the first step in a workflow for adding
below-ground to above-ground biomass and converting to carbon.

Data pre-processing steps

(- Example workflow for adding below-ground biomass to a dataset of above )
ground biomass and converting to carbon

Ading below-ground biomass and comwenng 1o carnon

Check to see if ocological 20ne5 datasat cavers the
whole area of inerest. |.e If @ has been mapped &1 &
lowear resolution it may hawve a coarser coastling and
you iy therefore need 1o extend polygons of bulfer
them to ensure bivmass raster cells are not kst when
combining with mere detalied data in e next sieps.

This miep wil Caloifale PCC root-to-shoot rab’s according t IPOC table 4.4 below:

Tamrad

TATIO OF BELOW CROTND BRILAA T0 UM T 0D B0oniies (K)

round cartion.

;mmmmm-m ]

L}
Weres gt camd. [y,
[ Leshagst sone < el Kteavar
oot dm 1Y)
Trowist ataen o Pt sl Kk, 9971
e gt —
Y, — i LRI | Matmer ot ol 2000
I?‘i - AL 0| Mo sl e
Tompal 2t "“',,""E:" e R
e o Ry
| “ tan I | Mdew v ma
Trgvl coslar . Pagen, [P0
Tl s i B EDIT 0 | Saghaed I
e
s -]‘,"—‘, ERAW 20 | Mot ool 100
."I',,'-“:" T T
e Framd i "
4 papom { - ™ ANEN A | Mt ot ol S
Cbbopedd | Bdmnpusd — T ™
™ LA e el s
Sewn urene PRI 70| Mtmur ot ol 000
Ve o g
~Adds and cakzolate belds for betow
| Qrownd cartbon based on PCC @O L
aext combend above el bulow

Note I using s workfiow for tempernate and boreal 2ones, the 100t 10 Shool values can be found in the full IPCC 1able
006gUpdtis_Volumed/a_04_Ché_Forest_Land pof

{Tablo 4.4) accessod at Nitp:MWWWOPCC-NDOIR. 1085, or pubihc’2
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The tool undertakes the following step:

> Combines two input rasters (an above-ground biomass raster with an ecological zone raster)
to produce an output dataset containing a unique combination of the inputs. The output raster
contains a VALUE and COUNT field and VALUE fields from the input datasets which are given
the name of the input datasets

Note: Before running this model, ensure that the pre-processing steps have been run. After running
the model check the Output Raster in ArcMap. The combine function used in this step will only keep
the Value and Fields from the Raster datasets being combined.

59‘1 B1_Toal 1a Combine above-ground-biomass and ecological zones - | X
¥ [nput rasters
l | &
+
x
1
4
© Snap Raster -
& Mask
l | &
Cell Size .
Minimum of Inputs v ’g‘
® Output Raster -
| =
OK Cancel Environments... Show Help >>
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Exploring Multiple Benefits ArcGIS 10.x toolbox

Tool 1b: Add field called IPCCRAT

This tool (highlighted in the red circle on the illustration below) is the second step in a workflow for
adding below-ground to above-ground biomass and converting to carbon.

Data pre-processing steps

é Example workflow for adding below-ground biomass to a dataset of above
ground biomass and converting to carbon

Adding betow-ground biomass and convering (o caron

| Check to see # scological Zones dataset covars tha
whols area of interest. Le i it has been mapped ot &
lower resolution i may have a coarser coastine and
|you may thesedore need 1o extend palygons oc brffer
|them to ensiure blomass raster cals are not lost when
‘combining with more detaied data n the next steps.

This stup will Calculate |PCC 10ui-10-shoot 's scconies 10 IPCC tabls 4.4 betvw:

Tams b4
RATI0 08 WL OW GRDUXD BORIA TO AMITT GROCYD Mt (R)
b
Abare peand -
Demes Eawbogh o home B Rtervay
s - (e
oot LY
Trwew § vk wrr Prim wd Kz F7)
2 "’:.""r".-.' L0935 | Syl 000
o ot b s Bae) —-
Rt el L T
Tregue et deedrer g FET TR FresE—
Tiopud s bams 1
- e LR
—p— ™ P, (W01
Tispe & din v SORD AN | o d I
""’,!‘r“;" AR AT | My o o 00
[P —— it
i el E R
T e | Moo o
My o, 000
[rrs————

Note: fo keep e raster ouput i be o
AN PEAgRT (Asiee thihee Ihin A Nodting
| point rasteruse the AGEG100 fietd =t
Vo in sornewia 100 (0 kmp &

Nate: if using this workflow for temperate and boreal zones, e 100t 10 shoot values can be found n the full IPCC tabée
{Table 4 4) accessed at eip www ipec-nNgop Jges. o ipdpublc/2006gVpdti4_Volumed/V4_04 Chd_Forest_Land pdf
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Exploring Multiple Benefits ArcGIS 10.x toolbox

B1_Tool 1b AddField called IPCCRATIis highlighted in the red circle on the illustration below and

undertakes the following step:

> Adds a fieldof type doublecalled IPCCRAT.

}’ﬂ B1_Tool 1b AddField called IPCCRAT

© INPUT DATASET

NewFieldName

| IPCCRAT

Field Type

| pousLE
Field Length (optional)

Field Predision (optional)

Field Scale (optional)
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Exploring Multiple Benefits ArcGIS 10.x toolbox

Tool 1c and 1d: Apply IPCC (sub-)tropical root to shoot ratios

Tools 1c and 1d (highlighted in the red circle on the illustration below) are the third step in a workflow
for adding below-ground to above-ground biomass and converting to carbon.

é Example workflow for adding below-ground biomass to a dataset of above

ground biomass and converting to carbon
Data pre-processing steps

« @

Check 10 see il scological zones datasst covers the
whole area of interest. |.e if & has been mapped at a
lower resalution it may have & coarses coastline and
you may Merefore need to extend polygons or bulfer
them to ensure biomass raster colls aro not lost when
combening with more detaded data in the hext steps.

Adding below-ground biamass and corverting to carbon

This step wil Catculate IPOC 100690-5h00f Tatko's 2c50miing 1 IPOT 1able 4 4 bekmy:

Tamiad

s '
Cvmms Tesbwga ol o i rencoll B 5 o l Ketwerees
Seedmi’) |
e p— A1 | e st Kage. V)
e gl et |y 20 02 427 | Mibamy vl 200
Somored et St b | <0000 2 - e
e el | 540,214 41 | Moo o 000
Teopusl | aman vw | s a0
Ry oo g IR0 | Mk ot
28 g b -
Tevew cemaieme .- g 4
Trpw meweas e IR AN | A T
e vl Mot |y oy 00T | Mbonn ot ol 00
£35 — {
e e ']
S | 1% [
el e |y 0 30 400 | Sk 0
Vomregind | b A B .__"""':— oy |
S 2 4 2 »11‘—11‘ b
e . ol IO R T | Mk or ol 008
St o mw— v a1

Note! # using this workfiow for temperate and boraal zanes, the root to shoot vakies can be found n the full IPCC table
(Tahle 4.4) accessed at hitp:/hwww ipec-ngop. iges. or jpublic/2006g1pdYa_Volumed4/vVd_04_Chd_Forest_Land, pdf
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Exploring Multiple Benefits ArcGIS 10.x toolbox

These tool undertakes the following step:

> Populates a field called IPCCRAT according to the root-to-shoot ratios for each tropical and
sub-tropical ecological zone as defined by IPCC. This will enable below-ground biomass to
be calculated from an above-ground biomass dataset.

Note: Before running this tool check to see which ecological zones are covered by the study area.
Run this tool if the study area is within or partially within the tropical zones.

P4 B1_Tool 1c Apply IPCC Tropical root_to_shoot_ratios = O X
® Input Dataset A
|
I | &
IPCC Field
| IPCCRAT v|
¥ Tropical rainforest -
| | &
Ratio 1 S—
| 0.37 | @}
¥ Tropical moist deciduous forest AND above ground biomass < = 125
l =l
Ratio 2 —
[0.2 | &
¥ Tropical moist deciduous forest AND above ground biomass > 125
| | B
Ratio 3 -
[0.24 |

| =

¥ Tropical dry forest AND above ground biomass < = 20

[ | 1B
Ratio 4 —
| 0.56 | MJ
& Tropical dry forest AND above ground biomass > 20 o
| | 12
Ratio 5 —
[0.28 | !
% Tropical shrubland R
| | 8]
Ratio 6 —=
(0.4 | (! §
® Tropical mountain system S
| | 18
Ratio 7 —
[0.27 ]

v

OK | Cancel | Envionments... | ShowHelp >> |
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Exploring Multiple Benefits ArcGIS 10.x toolbox

&ﬂ B1_Tool 1d Apply IPCC Subtropical root_to_shoot_ratios

= O X

¥ Input Dataset A
[ |
IPCC Field
|1PcczAT "I

¥ Subtropical humid forest AND above ground biomass < = 125
I |

Ratio 1

[0.2

® Subtropical humid forest AND above ground biomass > 125

Ratio 2

|0.24

¥ Subtropical dry forest AND above ground biomass < = 20

|

Ratio 3

| 0.56

-

¥ Subtropical dry forest AND above ground biomass > 20

|

Ratio 4

|0.28

@

¥ Subtropical steppe

1
sqL

Ratio 5

[0.32

| &

OK

|| Cancel | Envionments... = ShowHelp>> |
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Exploring Multiple Benefits ArcGIS 10.x toolbox

Tool 1e: Calculate below ground and combined carbon attributes

This tool (highlighted in the red circle on the illustration below) is the fourth step in a workflow for
adding below-ground to above-ground biomass and converting to carbon.

( Example workflow for adding below-ground biomass to a dataset of above )

ground biomass and converting to carbon
Data pre-precessng steps

° | Checi 1o see Il ecological 20nes UMAset cOvers the
‘whole area of interast. La it it has baen mapped at a

lower résclution It may huve & coarser coastine and

“you may therefore need ta extend palygoans or bufier

| them 10 énsure blomass raster caks are not lost whan

combiring with more detaded data in the next stegs.

Adding below-ground biomass and comwenng 1o carbon

This step will Cakulao IPCC roct-10-3hock ratio's accordeg 10 IPCC tatio 4 4 below

st s
BLATI O LS IO TS BERLLAL T1 AMOTT RSO esten (R
»
e poend on owt
Tesiae Lavioge i e p am Fabnsnin
et Yy
o o N L
"'I',’—r'—' AN 029 | Ve D
Tropee oves bty e | —tly - — :
T e | w3a Mz oA | Mo w1
Trwast e TR I
Tiape e &s oo _Rwwnin__ | -
WP | L1000 | My
Trope e st et o0 [
Trupa s asasins voves AR 00 | Sl
0 R SO S s vurbents
TS S T |y e - 017 | Moy o O
159 b b . ’
e 8 e bl
e puad e | 1 ms
o | A0 0T | N a2
ANA RO | Vo v e
—
Sobraptend | Sebmopid Ay St
""“’"r‘:"' LA | Vet e D
——y—e AR AN | Vb el
-—
e m—

Note: i using this warkfiow lor temperate and bareal zones, the root to shact values can be faund in the ful IPCC 1able
(Tabia 4 4) accassed at higp: MW cCc-nggiD. Iges.or Indpublc/2006gWpdda_Volumad/Vé_De_Cha_Forest_Land pdf



Exploring Multiple Benefits ArcGIS 10.x toolbox

This tool undertakes the following step:

» Adds carbon attribute fields to the combined carbon and ecological zones dataset . The model
adds and calculates an above ground biomass field (AGB). a below ground biomass field
(BGB), a combined above and below ground biomass field (AGB_BGB), a combined
aboveground and below ground carbon field (AGBGCAR) and a combined above ground and
below ground carbon field with units in tonnes/ha *100 (AGBGCAR100).

>
&’0 B1_Tool 1e Calculate below ground and combined Carbon Attributes
@ INPUT DATASET
l | &
AGB Calculate expression 1 o
| (aG8100] / 100 | &
BGE Calculate Expression 2 "
[TaG8] * PCcRAT] @
AGB_BGB Calculate Expression 3 -
| [AGE] + [BGE] | lu
AGBGCAR Calculate Expression 4 —
[ [AG8_BGE] *0.5 | B
AGBGCAR 100 Calculate Expression 5 o
| (aGBGCAR] *100 | @
oK Cancel Environments... | <<HideHelp |
>
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Exploring Multiple Benefits ArcGIS 10.x toolbox

Tool 1f: Create above and below ground carbon raster from combined carbon field

This tool (highlighted in the red circle on the illustration below) is the sixth step in a workflow for
adding below-ground to above-ground biomass and converting to carbon.

é Example workflow for adding below-ground biomass to a dataset of above

ground biomass and converting to carbon
Data pre-processing steps

° _ - |Check to see # scological Zones dataset covers tha
% T whols area of interest. Le if It has been mapped at o

lower resolution it may have a coarser coastine and

|you may thesedore need 1o extend palygons o buffer

| them to ensure biomass raster ceks are not lost when

| combming with more detaied data n the next steps.

Adding betow-ground bximass and Converting 1 carbon

| This stup well Calculate IPCC 10ui-10-shoot 1a1io's scconieg 10 IPCC tabk 4.4 befvw:

Tamis b4
RATH0 OF WOV CRIOCXD BORIAA TO AMOTT GROOD Mntiie (R)
*

Absre poand ot
Ll
Demres Eavhguat > oy L
oo Lm i
Tropex matoms wrr Prim wed Kizge. 771
R "",A"". bt | IO A2% | My ol T8
Tonpad wt b, ferves i
s ol B
Tregue b i FET R L AL
Tonpsd s b Zwn
Loge<- “""_ BINRD OIN | My o o,
Tl st e P, (W1
L o T DR AN | Sagh sl I
£ Tome
n ANAW-AIN | My« 0N
00
R et
e e BT )
o ————| 023000 | Mty S
Svhtrgtedl | S by ‘_-_P :.._: s
3 amsen ha* SARN I8 | Nbey e om

e Ll TREN-STY | Mty w ot 2000

Nate: if using this workfiow for temperate and boreal zones, the 100t 10 shoot values can be found n the full IPCC tabie
{Table 4 4) accessed at hitp www ipec-ngop iges. o indpublc/2006gVpdti4_Volumed/v4_D4_Cha_Forest_Land pdf



Exploring Multiple Benefits ArcGIS 10.x toolbox

This tool undertakes the following step:

> Creates a combined above and below ground biomass carbon dataset from the

AGBGCART100 field added in the previous step.

11

}ﬂ B1_Tool 1f Create above and below ground carbon raster.. — O X

© Input raster R
(=]

© Lookup field

© Output raster -
l
=]

oK Cancel Environments... |

Show Help >>

24



Exploring Multiple Benefits ArcGIS 10.x toolbox

Tool 1g: Add carbon and area attributes

This tool (highlighted in the red circle on the illustration below) is the last step in a workflow for adding
below-ground to above-ground biomass and converting to carbon.

(- Example workflow for adding below-ground biomass to a dataset of above )

ground biomass and converting to carbon

Check 10 see if acological zones dataset covers the
whole area of mierest. |.e f it has basn mapped at a
Kawer reselution it may have & coarser coasting and
you may therafore need (o axtend polygons or buffer
them 10 ensure biomass rasier ceds ane not lost when
combining with more detalled data in the naxt steps.

Adding below-ground biomass and convering 1o carbon

This st will Calculane IPCC mot-10-shoot (athos acconding % IPCC tdie & 4 below:

Tomr a4
RATIOOF BOOW CEOTN BIMAN 10 AWML AROTD SIRLOS |

" ]

Demaina [Iep— s e Y | Sutoavaces
e
Troge s imtos (1) Tt and Klage 1970

oo paai bt | 5200000 £.21) | Mabawy w3000

| ST TGOS W oLt W S S ———————
1 h i ket --uju.—nn o
Topst ST i | Mk 2004
Tigel & fusem po—. L. :
"”‘—i—-u' [T e fr e
Tiopm o dwerdand . Pagen
[ e RO A | e i
& e | £ 120) | Mdaay e 20
"'"‘I,"“, _. P a4z nmn | Mabiw w3000
"'".fz,:?" [T [Ty ———
Sbarpedd | Smmpes By e £
e gl bt | 0 @170 | Mehany e, 2000

7 2 b
| vy oy SR -7 | Makswy vl . 2008
- - ) Sumtvmndihid b dobmit

ot 10 Aewp e ramter QU 10 b
- an imeger raster mther than a

Nate! If using this workflow for temperate and boreal zones, the root to shoot vidues can be found in the full IPCC table
(Table 4.4) accessed at hitp/fwwwipce-ngap, iges.or jppubhic2006gkpdéd_VolumeaV4_04_Ch4_Forest_Land pd!



Exploring Multiple Benefits ArcGIS 10.x toolbox

This tool undertakes the following step:

> adds new fields to the input carbon dataset for which value is carbon in tonnes/ha * 100.The
following fields are added and calculated: area in km2, area in ha, carbon in tonnes/haand
carbon stock in tonnes.

Note: Remember to change the value in the Area km2, Area ha, and Carbon Stock Calculate expression
fields as they use the Count Field to calculate the area based o the cell size. The illustration is for a
0.5km(cell size 500) resolution dataset so the count is multiplied by 0.25

&7 B1_Tool 1g Add Carbon And Area Attributes) — O X

© INPUT DATASET A

Area km2 Calculate Expression
[COUNT] *0.25 UJ
Area ha Calculate Expression =
([COUNT] *0.25) * 100 B
Carbon Density Calculate Expression
[VALUE] / 100 ;ﬂ!
Carbon Density Field

bcartonha

Carbon Stock Field
bctonnes

Carbon Stock Calculate Expression
((IVALUE] / 100) * (([COUNT] *0.25) *100)) &

oK Cancel Environments... | | Show Help >>
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Exploring Multiple Benefits ArcGIS 10.x toolbox

B.1.2.Comparing two carbon datasets and generate statistics.

When more than one carbon dataset is available it is useful to compare them to identify both
differences in pattern and values. There is a tool available online for comparing carbon datasets at
https://carbonmaps.ourecosystem.com/interface/, however there may be times when you need to
make comparisons yourself for datasets not included in this tool.

It is important to also bear in mind when comparing datasets that there may be differences in what is
actually mapped in terms of the carbon. One may represent just above-ground biomass for example
where as another may represent above and below ground biomass. This means that there may be
some preparatory work prior to doing the comparisons. Please also see the QGIS tutorial as the annex
provides some guidance on understanding and comparing carbon datasets,

See Tutorial: https://www.unredd.net/documents/global-programme-191/multiple-benefits/qgis-
tools-3403/15773-step-by-step-tutorial-v10-understanding-and-comparing-carbon-datasets-using-
qqgis-28/file.html

In the Exploring multiple benefits toolbox the basic workflow is presented below:

The first steps are to prepare

s 3
Simple workflow for comparing two carbon datasets the data to ensure that the

projection, resolution (size
of the cells) and extent
(geographic boundaries) are
: the same in both layers.

> Project raster to
ensure raster datasets are in
the same map projection

> Use Aggregate or
J  Resample to make raster
datasets comparable by
transforming to the same

resolution

To compare the carbon values estimated by the two datasets, a difference map can then be made to
graphically see where these estimations agree and disagree. This involves subtract one dataset from
another to find the difference using the tool:

e Create a difference raster using Tool 2 b Create a difference raster tool
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Exploring Multiple Benefits ArcGIS 10.x toolbox

B.2. Overlay raster datasets for map production and generate statistics

B.2.1.Overlay thematic raster layer with carbon

(
Example workflow for overlaying multiple thematic raster layers with carbon

Prepare data for maps and statistics

re-join text attributes from original datasets Export table for
by Iscatiddbicchinddbncooattts S (A Y pevery analysis in excel

Repeat as necessary for each thematic dataset
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Exploring Multiple Benefits ArcGIS 10.x toolbox

Tool a Batch Clip Thematic Rasters To Area Of Interest (2)

This model will use a vector or raster mask to clip a dataset to an area of interest.
Tool b Batch Set 0 to No Data In Thematic Rasters (2)

This model converts values that are 0 in a dataset to no data.

Tool ¢ OverlayRastersForMapOutputsAndStatistics (2)

This model combines multiple raster input datasets to produce an output dataset containing a unique
combination of the inputs. The output raster contains a VALUE and COUNT field and individual fields
for each of the VALUE fields from the input datasets, these fields are given the name of the input
datasets

Tool d Calculate Carbon And Area Attributes (2)

This model adds carbon attribute fields to the input carbon dataset for which value is carbon in
tonnes/ha * 100. The model adds and calculates an area field in km2, an area field in ha, carbon in
ton/ha and carbon stock in tonnes.

Tool e Join fields from one table to another (2)

This model will join on fields from an ‘input’ table (this includes vector and raster attribute tables) to
a ‘join’ table based on a common field and create a new dataset containing the permanently add ed
fields. The records in the input table are matched to the record in the join table based on the join field
and the Input Field when the values are equal.

Tool f Add_and_CalculateField (2)

This model adds a new field and calculates its value according to the SQL expression entered.
Tool g Remove join (2)

This model removed the temporary joins made in the previous steps.

Tool h Create dbf table from attribute table (2)

This model will create a new table from an existing table and will only output the selected fields
Tool i Define Class Breaks By Carbon Stock (2)

This model defines class breaks for a carbon dataset based on the carbon stock (in tonnes) rather
than by area covered by a particular carbon density class. ArcGIS cannot do this automatically. The
model adds and calculates fields called cumstk (cumulative stock) and stkprop (stock proportion) to
the carbon dataset. The stkprop field ranges from 0 - 100 so therefore to display the carbon using the
carbon density field in tonnes/ha the 5 classes breaks would be at 20, 40, 60, 80 and 100.
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Exploring Multiple Benefits ArcGIS 10.x toolbox

B.2.2. Mapping key areas for multiple benefits

Example workflow

Also see QGIS Tutorial available at: https://www.unredd.net/documents/global-programme-
191/multiple-benefits/gis-tools-3403/17108-mapping-areas-of-importance-for-multiple-benefits-of-
redd-using-qgis-218.html

Tool a Reclassify

This tool is used to reclassify the input rasters before combining them together
Tool b Raster calculator

This tool is used to normalise the input rasters and combine rasters together
The QGIS tutorial provides more detailed guidance on the following aspects.

Mapping areas of importance for multiple benefits

What data are important for mapping areas of importance for multiple benefits
Ensure that raster layers have the same extension, projection and resolution
Combine the benefit layers using a Boolean method

Symbolize input rasters into discrete class breaks and reclassify

Rasterise and reclassify input vector benefit layers

Convert to Raster using a single value

Convert to Raster using an attribute

Add Boolean rasters to generate the composite multiple benefits layer
Combine the benefit layers using a Fuzzy overlay method

Rasters normalization

VVVYVVYVVYVYVVYYVYY
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Exploring Multiple Benefits ArcGIS 10.x toolbox

B.3. Generating species richness from IUCN RedList data

B.3.1.Raster Method (species richness and rangesize rarity)

Example workflow for extractiing and processing IUCN Red List species ki
data using a raster method using the UN-REDD Exploring Multiple Benefits
ArcGIS 10.x toolbox

Selecting and downloading species data e i

g ekt szl m apen the CSW e In Excel

e IUCN Ret Lint wetisse

g A pcnrndisg o1 and format satée as requred by GIS
mmwnmmuu ‘

Folow the Rstructions n fe secion 22.310 225 o
of e qooCmpany Y Wit 10 select the species
FOYYOTE 0F ey specey prenent in the table ans
Meinct (et Serrentiind and Al ApeCEs tRgen

INSTRUCTIONS “&l

2

Tutorlal avallable at: https://www.unredd.net documents IobaI- rogramme- 191 multl le-

species-data-using-a-raster-method-using-arcgis-103.html
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Exploring Multiple Benefits ArcGIS 10.x toolbox

B.3.2.Vector Method (species richness)

Tutorial available at: https://www.unredd.net/documents/global-programme-191/multiple-
benefits/gis-tools-3403/14149-qgis-tutorial-6-extracting-and-processing-iucn-red-list-species-data-
using-vectors-in-arcgis.html

B.4. Matrix style legend production

P> &
Example workflow for producing a map with a matrix style legend

value fields from the to input raster

Subsets of 5//6 raster layers
© the matrix legend

o [ | o

Tutorial  available  at: https://www.unredd.net/documents/global-programme-191/multiple-
benefits/workshops-and-events-1/1 st-joint-working-session-on-spatial-analysis-to-support-the-
development-of-prov/15721-gis-tutorial-10-how-to-produce-a-matrix-style-legend-with-raster-data-
using-arcgis-10.html
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https://www.unredd.net/documents/global-programme-191/multiple-benefits/workshops-and-events-1/1st-joint-working-session-on-spatial-analysis-to-support-the-development-of-prov/15721-gis-tutorial-10-how-to-produce-a-matrix-style-legend-with-raster-data-using-arcgis-10.html
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B.5. Mapping the Importance of forests for soil stabilization and limiting soil erosion

Tutorial available at: https://www.unredd.net/documents/global-programme-191/multiple-
benefits/workshops-and-events-1/1st- |0|nt workmq -session-on-spatial-analysis-to- sum)ort the-

using-arcgis-100.html

il Example workflow for evaluating the importance of forests for soil h

stabilization and limiting soil erosion, a simple approach using the
UN-REDD Exploring Multiple Benefits ArcGIS 10.x toolbox
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Tool SEa Mosaic DEM tiles, project to units meters and generate slope

This tool is the first step in a workflow for Mapping the Importance of forests for soil stabilization
and limiting soil erosion by water.

This tool undertakes the following steps:
» Stitching DEM tiles for the study area together into a single raster dataset.
> Projecting the raster to a chosen output coordinate system (the dataset cannot be left in
geographic EPSG 4326 as the units need to be in meters).
» Calculating slope from the projected raster dataset.

Tool SEb Reclassify Slope Raster from step a

This tool is the second step in a workflow for Mapping the Importance of forests for soil stabilization
and limiting soil erosion by water

This tool undertakes the following step:
> Reclassifies the slope raster output from step SEa into 3 classes

Tool SEc Batch clip monthly precipitation rasters

This tool is the third step in a workflow for Mapping the Importance of forests for soil stabilization
and limiting soil erosion by water

This tool undertakes the following step:
» Clips monthly precipitation to an area of interest

Tool SEd Calculate annual mean precipitation from step ¢

This tool is the fourth step in a workflow for Mapping the Importance of forests for soil stabilization
and limiting soil erosion by water

This tool undertakes the following step:

» Sums the monthly mean precipitation rasters from step c to create a new raster of mean
annual precipitation

Tool SEe Reclassify Precipitation Raster from step d

This tool is the fifth step in a workflow for Mapping the Importance of forests for soil stabilization
and limiting soil erosion by water

This tool undertakes the following step:
> Reclassifies the annual mean precipitation raster from step d into 3 classes

Tool SEf Fill DEM from step a and generate hydrological datasets
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This tool is the sixth step in a workflow for Mapping the Importance of forests for soil stabilization
and limiting soil erosion by water

This tool undertakes the following steps:

Fill the DEM from step a

Create flow direction raster from filled DEM

Create flow accumulation raster from flow direction raster
Create steam order raster from flow accumulation raster

YV V V VY

Tool SEg1 Convert dam points and lakes to raster

This tool is the seventh step in a workflow for Mapping the Importance of forests for soil
stabilization and limiting soil erosion by water

This tool undertakes the following steps:

> Converts dam points to raster
» Converts lake polygons to raster

Tool SEg2: Convert dam points to raster (use if only need to convert dams)

This tool is the eighth step in a workflow for Mapping the Importance of forests for soil stabilization
and limiting soil erosion by water

This tool undertakes the following step:

» Converts dam points to raster
» Converts lake polygons to raster

Tool SEh Expand dam cells to stream order

This tool is the nineth step in a workflow for Mapping the Importance of forests for soil stabilization
and limiting soil erosion by water

This tool undertakes the following step:

> Expands dams raster (each dam is 1 raster cell) so that dam locations to touch the nearest
high order stream. This step is required in order to generate the catchments correctly.

Tool SEi Mosaic expanded dams and lake raster

This tool is the tenth step in a workflow for Mapping the Importance of forests for soil stabilization
and limiting soil erosion by water

This tool undertakes the following step:
» Mosaics the expanded dams and Lakes into a single raster

Tool SEj: Generates upstream catchments of dams and/or water bodies from step i
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This tool is the eleventh step in a workflow for Mapping the Importance of forests for soil
stabilization and limiting soil erosion by water

This tool undertakes the following step:

» Generate catchments to determine the contributing area above a set of cells in a raster (i.e.
the upstream catchment of dams and lakes)

Tool SEk: Reclassify upstream catchments from step j

This tool is the twelth step in a workflow for Mapping the Importance of forests for soil stabilization
and limiting soil erosion by water

This tool undertakes the following step:

> Reclassifies the upstream catchments generate in the previous step and reclassifies them
so they all have an id (VALUE) of 1

Tool SEl: Sum outputs from b, e, and k and clip to forest extent

This tool is the last step in a workflow for Mapping the Importance of forests for soil stabilization
and limiting soil erosion by water

This tool undertakes the following steps:

> Sum outputs a, e, and i to create a new raster
> Clip the new raster (result of sum) to forest extent

B.6. Building spatial workflows to help identify potential areas for undertaking a REDD+
intervention (an example)

Tutorial available at: https://www.unredd.net/documents/global-programme-191/multiple-
benefits/gis-tools-3403/15772-step-by-step-tutorial-version-10-building-spatial-workflows-to-help-
identify-potential-areas-for-undertaking-a-redd-intervention-using-model-builder-in-arcgis-10x.html

This tool is the resultant workflow generated in the tutorial Building spatial workflows to help
identify potential areas for undertaking a REDD+ intervention using model builder in ArcGIS 10.x..

This tool and accompanying tutorial uses an imaginary land area to demonstrate how to create and
run an analysis using workflows in ArcGIS Model Builder. It covers: mapping the drivers of
deforestation and forest degradation, and barriers to the ‘+'activities; mapping REDD+ interventions;
defining spatial logic and creating workflows; sharing the resulting model; and fixing a broken model.
The annexes provide more background information on raster data formats and processing for those
who are more familiar with vector GIS data, and will guide users in exploring the various raster analysis
tools and methods that are available within the ArcGIS Geoprocessing Toolbox.
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Workflow for intervention: SIMPLISTIC HYPOTHETICAL EXAMPLE FOR TECHNICAL DEMONSTRATION Input Values
OF ARCGIS MODEL BUILDER ONLY

Input vector containing area
at risk from driver

FINAL REDD+

INTERVENTION

Input vector of ez
community forestry
(current and future)

Potential Ares Suitable for REDD+

intervention shaded according to poverty

Annex 1 of the tutorial provides a brief summary of the differences between vector and raster data
and an introduction to getting started with raster data analysis. Raster analysis provides users with
access to many tools and functions that are not available for vector analysis. Many of these tools
are particularly suited to multi-criteria analysis. Raster functions can also be used to generate new
data (e.g. hydrology and slope data from digital elevation models). Annex 2 of the tutorial provides
links to additional resources and guidance related to ArcGIS Model Builder.

37



