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1. Introduction

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. 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.

Open Source GIS software can be used to undertake spatial analysis of datasets of relevance to
multiple benefits and environmental safeguards for REDD+. Open-source software is released under a
license that allow software to be freely used, modified, and shared (http://opensource.org/licenses).
Therefore, using open source software has great potential in building sustainable capacity and critical
mass of experts with limited financial resources.

This tutorial enables a user to produce matrix style legend with vector or raster data in QGIS.
2. Create a map with a matrix style Legend

2.1. Technical summary

Displaying two thematic wall-to-wall datasets on the same map can help to visualise the relationships
between two datasets. This graphical technique of creating a two-dimensional legend was first
developed by Paul Williams at the Natural History Museum in the UK in a piece of software called
WorldMap where it was used to display the spatial relationship of species richness between different
groups of species (Williams et al, 1998). (See http://www.nhm.ac.uk/research-
curation/research/projects/worldmap/rarity/index.html).

It is not possible to automatically create a 2-way matrix style legend in QGIS (or in any of the other
GIS software that we are aware), therefore this tutorial takes users through a series of simple steps to
manually prepare the data for display in a matrix format. There are different approaches depending
on whether the two datasets to be displayed are in vector or raster format. This tutorial covers three
approaches:

» using two vector datasets

» using one vector and one raster dataset
» using two raster datasets

The illustration to the right gives an example of a matrix

iah &
style legend where variables are classified into 5 classes. High
Variable 1
11 12 13 14
Low
>
Low High

Variable 2


http://www.nhm.ac.uk/research-curation/research/projects/worldmap/rarity/index.html
http://www.nhm.ac.uk/research-curation/research/projects/worldmap/rarity/index.html
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2.2, Matrix legend using two vector dataset

Two wall-to-wall vector datasets are needed to create the matrix map. In addition to these, a vector
dataset where the variables are summarized in defined units is required. This could be a vector grid of
squares or hexagons of equal area. Each wall-to-wall vector datasets is analysed against the
square/hexagon dataset and an attribute is added to the squares/hexagons dataset, the summary
value is then calculated. In the following example one variable is the above-ground biomass and the
other is the number of critically endangered and endangered species.

Pre-processing of the data for the matrix legend

In the example below the summary units file is a grid of hexagons which has been generated using the
Create Grid tool in QGIS 2.18. You can find the tool by typing “Grid” in the processing toolbox and
select the tool called “Create Grid”. This tool allows you to create grids as rectangular, hexagon or
diamond. In this example we’ll use 10km hexagons.

As the grid extent select the layer of your study area (for his example is Liberia) and as coordinate
system the same one as the shapefile of your study area.

Processing Toolbox & X —
grid ng | Parameters |T|lcﬁj Run as batch process... Create grid
- | Grid type This algorithm creates a vector layer
B RECEHH‘_.I' used algorlthms [ ] with a grid covering a given extent.
[x a} GDAL/OGR [48 geoalgorithms] Hexagon (polygon) Features can be lines or polygons,

I GRASS GIS 7 commands [314 ge...
4 /1 QGIS geoalgorithms [117 geoalgo...
4 Vector greghion tools

Vector grid

[> Wector general tools
[ @ SAGA (2.3.2) [353 geoalgorithms]
4 @ scripts [1 geoalgorithms]
4 Polygons
[E Hex grid from layer bounds

Grid extent (xmin, xmax, ymin, ymax)

'50802,481258.560052,945603.808425 E]

El@

«5 ]
Grid CRS

EPSG:32629 ()

Grid
D:/TemporaryGIS/Liberia_Grid.shp E]
Open output file after running algorithm

Horizontal spacing

10000.000000

Vertical spacing

10000.000000

<« | T r

and the shape used in the grid can be
rectangles, diamond or hexagons.

The size of each element in the grid
is defined using a horizontal and
vertical spacing.

The CRS of the output layer must be
defined. The grid extent and the
spacing values are supposed to be
expressed in the coordinates and
units of this CRS.

Be aware that if the size of the hexagon you want to create is small and the study area big, the tool
might take a long time to create your grid.

The “Create grid” tool doesn’t generate ID values for each grid cell, to do so follow the steps below:
1. Open the attribute table and click the edit icon and then open the field calculator.

tTES D a8 B
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2. In the field calculator select the name of the new field, in this example ID, and select under
Record the option Sid. Click OK. This will automatically generate an ID value for each grid cell.

] only update 0 selected features
Create a new field pd existing field
Create virtual field
Output field name 1D

left A
Output field type [whole number (integer) '] ‘

Output field length 10 El Precision 3 =

BBB@ Search function $id

$id | Date and Time “ | Returns the feature id of the
Fields and Values current row.

Fuzzy Matching
General
Geometry sid
Math
Operators Examples
Record

attribute

$currentfeature

get_feature

Sid

Sscale

uuid

<4 \:l » [» String

> Variables -

Syntax

AT TV VW

® 5id— 42

1

Output preview: 0

[ ok | camcel [ e

You now need to summarize for each grid cell the values of the two variables (in this example the
forest carbon values and number of critically endangered and endangered species) for which you
want to create the matrix legend for each grid cell.

a. Add to your project the two layers. In the search box of the processing toolbox type “split”
and select the tool “split vector layer”.

b. Open the tool and as input layer add the species P ing Toolbox 8 %
. H “: ” lit
shapefile, as Unique ID select “id_no”, select the folder = :
4 Recently used algorithms
where the outputs will be stored. Click Run. ", split vector layer |

[» .\ dzetsaka [6 geoalgorithms]
I GRASS GIS 7 commands [314 g...
T S | o 7 oG geoalgorthms [117 geoslg.

» & SAGA (2.3.2) [353 geoalgorithms]

Parameters | Log [Run 25 batch process...| Split vector layer
Input layer This algorithm takes a vector layer and

- an attribute and generates a set of
’mRﬁPECECRjN [EPSG:32629] - ] vector layers in an output folder. Each
Unigue ID field of the layers created in that folder =

contains all features from the input
[bdim v] layer with the same value for the
specified attribute.

Qutput directory

The number of files generated is equal
E to the number of different values found
for the specified attribute.

D:\MatrixLegendTutorial\Outputs

| 0%

(o J[ com |
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When giving the name to the species shapefile make sure that the name is not too long, since
this might create errors during the next steps.

As output you’ll get a shapefile for each of the species included in the original layer.

c. Inthe processing toolbox type “Select” and double click on the Grass tool “v.select”.
Click on “Run as batch process”, so that you can run all the species layers at once.
As Input layer (A) add the layer with the hexagons. As Input layer (B) select the shapefiles
created in the previous step. As Input layer type for both (A) and (B) select “Area” and as

Operator to use “Overlap”. Under the column “Selected”
Processing Toolbox 8 X

choose the folder and the name to give to the outputs. Once | _, ..

you decided in which folder to store the outputs you can || > Recently used algorithms
L. . 4 .y, GRASS GIS 7 commands [314 g...
, after clicking Save a Autofill box b Raster (o)

will open where you have to select under Autofill mode “Fill 4 Vector (v.*)
& v.db.select - Prints vector...

“ on

type under file name

H ” "
with parameter values” and as Parameter to use “Input layer o viedt - Edts 3 vector ma...

(B). Then click Run. % v.extract - Selects vector ...
|\@, v.select - Selects features...|

¢ QGIS geoalgorithms [117 geoalg...

) [> QMarxan Toolbox Algorithms [12...

Search Selection

7 save file

®

|« MatrixLegendTutorial » Outputs » Selection v

Organize ~ New folder EEER 9
& - Name . Date modified Type Size
@&
F No items match your search. . M1
- 7 o serngs I
‘ =
Autofill mode [Fiii with parameter values 'l
|
& Parameter to use [Inpu’( layer (B} v]
av ] 1 I 2 I [ Cancel ]
File namo
Save as type: |SHP files (*.shp)
* Hide Folders

Parameters | Log | Help
s =bH
Input layer (A) Tnput layer (A) Type Tnput layer (B) Input layer (B) Type Operator to use Reverse selection  RASS GIS 7 region exter Selected

Liberia_GridClip area ~ | SpeciesCR_EN_binomial_| area = | overlap ~ | No ¥ |1052,944910.632285 B,SPEC\ESCR,EN,MHOH
Liberia_GridClip area v [_SpeciescR_EN_binomial area ~ | overlap - | No - |I052,944910.632285 E:ispeciescﬁiENibin

Liberia_GridClip area v | SpeciesCR_EN_binomial_| area - | overlap - [ Mo ¥ I052,944910.632285 B,SpeclesCR,EN,bmo
Liberia_GridClip area ~ [R_SpeciesCR_EN_hinomig area ~ | overlap - | N - I052,944910.632285 BR_Spec\esCR_EN_bm
Liberia_GridClip area ~ [speciescr_EN_binomial_| area ~ | overlap - | No - |I052,944910.632285 E;pec\escﬁiENibmnm
Liberia_GridClip area ¥ |sCR_EN_binomial_Nimbap| area - | overlap - [ Mo ¥ I052,944910.632285 SCR_EN_binomial_Nir
Liberia_GridClip area ~ [s\LBR_SpeciesCR_EN_bin area ~ | overlap - | N - I052,944910.632285 Bi_LBR_Spec\esCR_EN
Liberia_GridClip area ~ |iesCR_EN_binomial_Phry area ~ | overlap ML ~ 052,944910.632285 B‘\esCRiENibmnm\aL
Liberia_GridClip area ~ |BR_SpeciesCR_EN_binomi area = | overlap ~ | No ¥ |1052,944910.632285 BSR,SPE:\ESCR,EN,M
Liberia_GridClip area v [\LBR_SpeciescR_EN_bin area ~ | overlap - | No - |I052,944910.632285 E,LBR,SpeciesCR,EN,
Liberia_GridClip area ~ |3R_SpeciesCR_EN_binom area - | overlap - [ Mo ¥ I052,944910.632285 BSR,Spec\esCR,EN,b\

i \ 1 ‘ 3
[ o
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a. To add the count of the number of species within each hexagon, follow the steps below:
Create centroids for each of the species’ shapefile created in the steps before. In the
processing toolbox search box type: centroid and select the tool “Polygon centroids”.

c. Run the tool as batch process. Select as input

Processing Toolbox 8 X

-, : .
layer the species’ shapefile and as centroids ...

name type “_Centroid”, when the pop-up [ & GRASS GIS 7 commands [314 geoalgorithms]

window opens select “fill with parameters |4 # QGIS geoalgorithms [117 geoalgorithms]

value” and as parameter to use the input layer. i Vector analysis tools
. 4 \ector geometry tools
d. Click run.

|(p Polygon centroids

SAGA (2.3.2) [353 geoalgorithms]

" |
d=mB
Inpus layer Centroids Load in QIS
_LBR_SpeciesCR_EN id_no_10032.0 [ o Jction._cant_LBR_speciescr_e_id_no_toozzshp [ .. s -
_LBR_SpeciesCR_EN_id_no_15933.0 [« wnonl_cemr_ur_speciesce_en_id_no_iseaa.shp | ves -
_LBR_SpeciesCR_EN_jd_no_16793075.0 |« | cenv s specisc_en id_no_16793075.5hp | Yes -
_LBR_SpeciesCR_EN_id_no_22605185.0 |« |n_cenw_sr_speciescr_en id_no_22605185.5hp | |es -
_LBR_SpeciesCR_EN_i_no_22719076.0 [ centr L6 SpeciesCR_EN id_no_22719078.50p | ves -
_LBR_SpeciesCR_EN_id_no_22736498.0 :|:nL(zmﬁuRﬁSpeciﬂ{R}MJdJuLZI?JMM,mp Yes -
_LBR_SpeclesCR_EN_id_no_40008.0 . |ection/_Centr_LBR_SpeciescR:_£n_id_no_4000.shp Yes -
_LBR_SpeciesCR_EH_id_no_$140.0 J lection/_Centr_L8R_SpeciesCR_EN_id_no_4140.shp Yes -
_LBR_SpeciesCR_EN_id_no_44786.0 e |>ction/_Cents_LBR_SpeciesCR_EN_id_no_s4786.shp ™ -
_LBR_SpeciesCR_EN_id_no_S8092.0 [« Jwnonl_conr_ur_speciesce_en_id_no_seosa.shp | ™ -
_LBR_SpeciesCR_E_jd_no_S8200.0 |« Jrcnon/_cenr_1or_specescr_en_u_ne_ss20a.shp | Yes -
| 0%
Run Clase

e. Now you need to merge all the centroid shapefiles created in the previous step to obtain a
single layer. Type “Merge” in the processing toolbox search box and select the “Merge vector

layers” tool. Processing Toolbox 8 x
f. Select the layers to merge and the name of the ™ : @
[» Recently used algorithms
OUtpUt. [» f’ GDAL/OGR [48 geoalgorithms]
. 4 /) QGIS geoalgorithms [117 geoalgorithms]
g. Click Run. # QIS geoalg geonid

4 Vector general tools
|m Merge vector layers
4 Vector geometry tools

@ Merge lines
b & SAGA (2.3.2) [353 geoalgorithms]

| [ rarameters Log [Run as batch process... Merge vector layers
Layers to merge This algorithm combines multiple vector
layers of the same geomet e into a
|11 elements selected |E si:gle one. g Ty e
Merged If attributes tables are different, the
D:/MatrixLegendTutorial/Outputs/Selection/MergeCentroid.shp E attribute table of the resulting layer will
contain the attributes from both input
Open output file after running algorithm layers.
| 0%
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h. To calculate the number of species falling in each hexagon use the tool “Count points in

polygon”.

. Processing Toolbox g X
i. Select as Polygons the Hexagons layer as the

count

Points the Merged shapefile, as count field [  crass cis 7 commands [314 geaalgorithms]
name type SDECiES. Choose a name for the [» \:-g‘4 LecoS (Landscape ecology statistics) [16 geoalgo...
. 4 ,A‘f QGIS geoalgorithms [117 geoalgorithms]
output and a folder where to store it. 4 Vector analysis tools
j_ Click Run. |B Count points in polygon
#Z Count points in polygon{weighted)
Parameters | Lo Count points in polygon
Folygons This algorithm takes a points layer and a
[Hexagon_Species_corbon (EPsc:32629) EJ[B] | Garteram e trsone m coenpoygons

of the second one.

Points
. . - A news polygans layer is generated, with
[o:/Matrint eqendTutarial/Outputs/Selection/Mergecentroidshp. = .| e oot i
Count field name polygons layer, but containing an addtional
field with the points count corresponding
Species to each polygon.

Count
D:/Matrix.egendTutorial/Outputs/Hexagon_Species_Carben.shp [

Open output file after running algorithm

| %

If the second variable you want to use is a vector file follow the previous steps to obtain a column in
your hexagon grid with the values of the variable for each hexagon. If the variable is a raster file as in
this case where we’ll use forest carbon, follow the steps below.

k. Use the tool “Zonal statistics” to calculate the mean amount of above-ground biomass in each
hexagon. You can find the tool by selecting “Raster” in the main toolbar. From the drop menu

select Zonal Statistic.
. Jf,, Zonal Statistics - & M|
|.  Select the raster layer for which = -

you want to calculate the mean || Rasterfaver:
. [Forest_Carbon ']
value in each hexagon and as
Band Band 1 ']

the pOIngn Iayer containing the Polygon layer containing the zones:
zones the hexagon layer. As the [Hexagon_Species_Carbon -

statistic to calculate select Output column prefix:
”Mean”_ Carbon

Statistics to calculate:

m. Click OK. Once finished a new

Count
column with the mean values Sum

Mean

Median

Standard deviation
Minimum
Maximum

m | »

will be added to your hexagon
layer.

1 N |
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Defining class breaks for the matrix legend

a.

Add the summary units shapefile (hexagons/squares) containing the 2 variable summary
values into QGIS. In this example forest carbon and critically endangered and endangered
species counts. Add the layer in twice so that there are 2 copies

e

J

b. Right click on one of the copies of the dataset and click Open the attribute table and check
that there are two columns one for the forest carbon mean values (CarbMean) and one for
the count of the critically endangered and endangered spec?éNS,Eecies).

C.

~
~

A

- ~
f,_ Hexagon_Species Carbon = Featuresto: 1219, selected: 0 ~ ~ ":' =l & |

JZB 2 ol & IR TESD a6 H = e
left top right bottom D < Species CarbMeanme E

1 223770.82513... 775603.89842... 235317.83051... 765603.89842... 1

2 223770.82513... 765603.80842... 235317.83051... 755603.80842... 2 3 18.376662237...

3 232431.07917... B00603.89842... 243978.08455... 790603.89842... 3 3 127.84100341...

4 232431.07917... 790603.80842... 243078.08455... 7806032.80842... 4 0 42.873664178...

5 232431.07917... 780603.89842... 243978.08455... 770603.89842... 5 3 19.596919437...

6 232431.07917... 770603.89842... 243078.08455... 760603.89842... 6 3 25.971759892...

7 232431.07917... 760603.80842... 243078.08455... 750603.80842... 7 3 24.867999758...

8 232431.07917... 750603.89842... 243978.08455... 740603.89842... 8 3 69.157285916... s

<

{1}

b

? Show All Features,

(==

Right click >>properties>>Style on one of the copies of the hexagon dataset. Symbolise the
data so that it is displayed in 5 quantiles on the critically endangered and endangered species

count column.

Column < 123 Species >

Symbol [ D Change... ]
B Fields Legend Format %1 - %2 Frecision 1 2| [[] Trim
4 Rendering Method lmbr V]
@ oisploy Color ramp [j[source] - l Edit ] [T 1vert
@ Actions W
4

Values Legend
0.000-3.000 0.0-3.0
3.000 - 4.000 3.0-4.0
4.000- 5.000 4.0-5.0
5

[ »

111

Link class boundaries

Classes 5 E >

Layer transparency D
Layer blending mode [Normak ']
Feature blending mode [Norma\. ']

D Draw effects

D Control feature rendering order

) -

C x )| Carme\.‘H aopy [ hep |
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Change Single Symbol to Graduated style, change column to Species, change mode to
Quantile (Equal count) (or other method if preferred), change class to 5 (if you are creating a
5 x 5 matrix). Click Classify then click OK

d. Symbolise the second copy of the layer in a similar way so that it is displayed in 5 quantiles on
the threatened species count column

Layers Panel 8 x
o l@ L Y E:.‘ v L »
4 (=] Hexagon_Sp...

[]0.0-30

[] 30-40

] 40-5.0

Bl s0-6.0

B s.0-200
4[] Hexagon Sp...
4-72
72- 134
134 - 101
101 - 231
231 - 283

NENEE

e. Next add a new column called Spec5clas of type Whole Number (integer), Width 10

f. Next add a new column called Carb5clas of type [ # adq ﬁmd‘@u1

Whole Number (integer), Width 10
g. Click on the “Select features using expression”

Comment
button
Type lwhole number (integer) -

Provider type integer

Name SpecsClass

h. Make sql selections for Species according to the

kL

Length 10
classes in your 5 class quantiles for endemic

richness. So for example:- | oK | [ Cancel
> if the first class in the quantile for species
was 0 — 3 use the SQL
Species <=3
then click the field calculator button and calculate the Spec5clas field to 1
» ifthe second class was 3 -4 use the SQL
Species > 3 AND Species <=4
then click the field calculator button and calculate the Spec5clas field to 2
Do this for all 5 classes

i. Click on the “select features using expression button

Make sql selections for CarbMean according to the classes in your 5 class quantiles for forest
carbon.
Then finally click the calculator and calculate a new field call it SpecCarb of type Whole Number
(integer), Width 10. Use a SQL query to concatenate variable 1 and variable 2, in this example:
"Spec5clas" || "Carb5clas"
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Note: the first variable in the concatenation represents the vertical axis on the matrix and the 2nd
variable the horizontal axis.

.@ Field calculator L _ X

II [] only update 0 selected features
Create a new field [#] update existing field i
D Create virtual field l
Output field name | |

i

[speccarb -

Output field type |Wh0|e number (integer) vl

Output field length Precision |3 =
Expression Function Editor

=)l b)) - seore group Field -

"Spec5Class” || "Carb5Class” 4 Eonversionf.s + | Double -:_:Iick to add field name to D
[» Date and Time expression string.
4 Fields and Values Right-Click on field name to open
left rontext menu samnle value lnadinn T
HULL — || Values Search
top I
right
bottom
D
Species
CarbMeanme
E D ' f:g?;:g:aa:j - | Load values l all unique l [ 10 samples l

Output preview: '11'

o (o ] [ow

The table should now look something like the below.

@ Hexagon_Species_Carbon :: Features total: 1219, filtered: Eh
/ZBR BT $ENGTESP 0 BRE S

left top right bottom ] Species CarbMeanme Spec5Class Carbgclass SpecCarb i
1 775603.80842... 235317.83051... 765603.80842... 1 0 20.104003579... 1 1 11 D
2 223770.82513... 765603.89842... 235317.83051... 755603.89842... 2 3 18.376662237... 1 1 11
3 232431.07917... 790603.89842... 243978.08455... 780603.89842... 4 0 42.873664178... 1 1 11
4 232431.07917... 780603.89842... 243978.08455... 770603.89842... 5 3 19.596919437... 1 1 11
5] 232431.07917... 770603.89842... 243978.08455... 760603.89842... 6 3 25.971759802... 1 1 11
6 232431.07917... 760603.89842... 243978.08455... 750603.89842... 7 3 24.867999758... 1 1 11 -

T show All Features, B

The value 11 in the SpecCarb column represents low forest carbon and low critically endangered and
endangered species richness and 55 represents high forest carbon and high critically endangered and
endangered species.
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Formatting the Matrix legend and adding to the map layout

a. Addthe layer into QGIS again and right click on the dataset>>properties

b. Click the Load Style button to load in a pre-prepared gml file of choice (provided with this

. \
tutorial) \

7 QGIS 2.4.0-Chugial a - - -
Project Edt View Layer Setings Pugns{ BAYCLLoperties Lma
D ] [2] @ 41 ‘ 4 General
4./ BRR ARG

Ty € Labeis
| E-/% 9 matrixlegend B reos
endthr

& endering
'n @ oioey
, Actics
4
% |ER Diagrams
% (3 wetadata

1
%
V; -

v e

Toggles the editing state of the current layer

(9 hex_large2clip2
endcount
0.0000 - 0.0000
1-5
6-10
1-20
21-50
() hex larae2clip2

Symbol

| & Categorized | v

Column | endthr

! Change...

(€]

Color ramp

- [source] i

S
-

v Invert

g— g—
symbol | vau\ Aiavel \
f..a5 M \

25
23
22

Classify Add

‘ Layer rendering

Delete Delete all

o

L‘yer transparency G
La‘r blending mode

:

Normal

:j Feature blending mode

Save As Default Restore Default Style

oK | cancel

Normal R

Save Style v

Apply | | Hep

c. Pick one of the custom QML files of choice of colour scheme provided with this tutorial.

Note: The legend is formatted in a
specific way so that each block of 5
numbers are sorted in reverse starting

Organize «

- , < old_desktopW matrixgml ~ [ 43 || Search matrixgml )

\

\

om yle file

with the 10's then the 20's then the ;'

30's then the 40's then the 50's i.e.
starting with  15,14,13,12,11

Also note that the labels that usually
appear next to the legend box have
been removed. This is necessary in E
order to generate the square legend.

4
1
J
J
J
1
1
J

New folder 3 = 0 @ |
%+ Name ‘i Date modified Type Size
|| matrix_blue_brown.qml 04/12/2013 17:42 QML File
| matrix_green_blue_brown.qml| 04/12/2013 17:59 QML File
| matrix_purple_orange.qml 04/12/2013 18:09 QML File
| raster_matrix.qml 27/11/2013 12:20 QML File
|| raster_matrix_car_spec.qml 27/01/201412:23 QML File
| raster_matrix_car_spec2.qml 28/01/2014 00:23 QML File
| raster_matrix2.qml 26/01/2014 19:27 QML File
| raster_matrix3.qml 27/01/2014 02:19 QML File
|| reds_greybrown.gml 04/12/2013 18:29 QML File

d- I

L

| +

File name:  matrix_green_blue_brown.qml

~ [ QoIS Layer Style File (.qmi)  ~|

o] |

Cancel I

An illustration of the matrix_green_blue_brown.gml file is presented below:-

=%

& nexarge2dip
11
12
13

[
~

REURNRG

w N
]

10
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The next step is to add the map to a layout and display
the legend to look similar to the illustrations right.

High
Variable 1
(Note: the numbers inside the boxes will
not be presented on the final legend, this is
just to illustrate how the reverse ordering of tow
values in the step before enables the correct ordering —
of the colours in 5 columns) Low High

Variable 2

From the project menu select project>>New
Print Composer

£, matrix_legend map

Composer Edit View Layout Atlas Settings

Click on the Add new map icon and then drag a

box onto the canvas. The ma pears with the

Q0

ntents in p CF
NS
[#

layers that were ticked in table o
the project view window.

Then click on the legend button and drag a(
legend onto the canvas. It will appear as a
single column.

The legend should look similar to the

illustration below (if only the matrix layer was | —

BRLURDB &R G o
P T T e e e

3.

ticked in
view).

e tyble of contents in the project

i. In order to display this legend in a

tem propertidé .| matrix style only include the matrix layer

(i.e. highlight each of the other layers in
D)“t"“pdate,\ Updateall| ~ “| tyrn and use the red minus button to

‘m(‘”‘ag""—s‘“’d‘”—m'h")"\ = remove them from the legend). Other

layers can be added in a separate legend.
: o

1

j. Change the subgroup to hidden, by

N (ight clicking on
“Hexagon_Species_Carbon”.

k. Click on any other item in the
legend, by clicking on the minus button.

I. Remove the cross from the Auto

L E}:@E update (so when new layers are added to

- || only show items inside current atlas feature ~| the map they are not automatically added
> <« | Il | »

l
=

| e

to this legend)

11
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S.

. The legend on the

map canvas should
now be a single
column with no text
(as illustrated right)

Next scroll down and
change the number

of columns count to

Change the sym
width and height to 7
Tick the Split layers
box So

all” ~ ghe
spacing values to 0 o~

Change

To position the dark
colour top right

Legend
¥ Hain properties
Title
Title alignment: | Left

Map None

Wrap text on

¥ Legend items.

. [ Update item ] [ Update all ]

L 2

- matrixlegend  Hidden

| a——

change the rotation
to 270

P Fonts

W Columns

‘% Equal column widths

&=
N

\ v Symbol

Symbol width | 1,00 mm

Symbol height | 7.00 mm

P WMS LegendGraphic

W Spacing

(000 mm
0.00 mm
‘Subgroup space | 0.00 mm
Symbol space | 0.00 mm
con label space | 0.00 mm

0.00 mm

P Posttion and size

W Rotafj

RIC

CICRRIC

I

You should now have a square box
legend with no text and no spaces
between the boxes.

Next add text manually to label the
legend using the text button

Next use the arrow button to drag
horizontal and vertical arrows

Variable 2

12
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v. Select the arrows and use the item properties to Hom properties. *
change the thickness of the arrow line and the &M%
size of the arrow heads 7 LTUEIETES

. Color...

Line width 0.50 mm
Arrow head widtN\_ 2.00 mm

W Arrow markers

Ak 4

@ Default None SWVG

Start marker [ l E]
, End marker [ IE] ,

w. Similarly, select o T e
thetextanduse gip oo WHEBALE Dl ¢ » Ao @
the item b, B B B B BB B B, 201 | vomeoees | commnsnmsry .
properties in the Labei B
right hand panel - £ || < oo B
to change the b
size of the text Variable 1
accordingly

Low High

Render as HTML

Insert 3250

Variable 2 =
Font

B Font color...

¥ Alignment

The matrix legend and map using two vector datasets is now complete

If you want to have a go at creating your own matrix colour ramps see guidance in section 2.4

2.3. Matrix legend using raster datasets (using QGIS 2.18)

Two wall-to-wall raster datasets are needed to create the matrix map. This illustration will use an
example of a raster dataset of Threatened Mammal Species Richness and raster dataset containing
Woody biomass values.

For instructions for creating a raster dataset of species richness, please refer to the tutorial:-

STEP-BY-STEP TUTORIAL: EXTRACTING AND PROCESSING IUCN RED LIST SPECIES DATA USING A
RASTER METHOD IN QGIS 2.18

(https://www.unredd.net/index.php?option=com docman&view=download&alias=14147-open-
source-gis-tutorial-4-extracting-and-processing-iucn-red-list-species-data-using-
vectors&category slug=gis-tools-3403&Itemid=134)
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Defining class breaks for the matrix legend

Add the Woody biomass raster dataset into QGIS

Right click on the dataset>>properties

Click on Style

Change,’the rendering type to Singleband pseudocolor, Change the Mode to Equal Area,
Changg the number of classes to 5 -

o 0 T o

{7 Layer Prfperties - bm_5km cip3 | Syie [ )

| \-__ Gen .al ¥ Band rendering ~ B I
- ~ <
" ‘ Style Render typ§__ Singleband pseudocolor | ¥, ~
— -~
@ 1 o~
ransparency Band Band 1 (Gray) = | -Generate new color meg,
b Invert
ﬁ Pyramids Color interpolation Linear - “
= Mode | Equal interval
aE T
| Histogram E] [:]
Min | 0 Max | 386294
€ Metadata |value [coor | Label |
I i 0.000000 0.000000 [ Classify
91.573500 91.573500
183147000 183147000 Min f mazx origin
(274720500 274.720500 Exact min / max of full extent.
oo 366.284000 368.204000
-Load min/max values
Cumulative 20 : _lsg0 : %
count cut
Mean +i- -
standard deviation x 200 [y

® Ful Estimate (faster)
Current & Actual (slower)
Clip |

Restore Default Style Save As Default Load Style . Save Style ...

o Cancel @ Help

e. Click on Min/Max
Click Actual (slower), Click Load, and Click Classify
f. Click Apply and then OK

The result may look very washed out (as in the example below) if there is a wide spread of
values with a large number for example in the lower classes and a few in the upper classes.

-
® iy

There are no automatic options for = e

displaying the data using other types

of class break when using Raster @ i

datasets in QGIS. Users can however

chose to define class breaks manually @&

or use a processing tool to generate a %

text file of Quantile class breaks which \;'

can then be entered manually. The

next steps (g - u) illustrate how to do

this. "

G —

g. Search for quantile in the processing toolbox (From the main menu click on
processing>>toolbox (if you don’t already have the toolbox panel open on the right hand side
of the QGIS session))
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Precessing Teolbox

El- Recently used algorithms

> Generate points (pixel centroids) inside polvygons

> 4 v.voronoi- Creates a Voronoi diagram from an input vector layer containing points.
> w rto.vect- Converts a raster into a vector layer.

> uﬁ StepZa - Convert Landuse vector to Raster

uﬂ StepZb - Create Business As Usual Carbon Layer from LUP and Current Carbon
« rguantile - Compute guantiles using two passes.

= w GRASS commands [167 gecalgorithms]

[El- Raster (r*)

@u antile - Compute quantiles using two passeD

h. Double click on the r.quantiles GRASS tool. This will generate class breaks where each class
will contain approximately the same number of pixels (i.e. each class covering the same area).
i. Click on the Show advanced parameters

-
.; r.quantile - Compute quantiles using two

i Select extent

Parameters Log Help

Use extent from

’ Hide advanced parameters l hm_5kn'|_c|ip3|

Input raster layer

bm_Skm_clip3 [USER: 100002]

Mumber of guantiles

5
A ) )
1 Generate recode rulegfbased on gquantile-defined intervals

| |Es

| GRass retiun extentfzmin, xmax, ymin, ymax)

|
I EUESES.??MJTE 24 96761 -BT73346.175131,326347 020543

Output reprrt

[Save to tpmporary §le]

| Output texd file

C:st.ers.r!DrinnarfD quments.l'la,s.tes.t_tk'mrials.l‘tmpfrq antile_class_woody_biomags. bt
|

j-  Spt the inputlraster layer to the |{aster laygr you want tofdisplay in quantile class breaks

k. Chose 5 for the number of quantiles (if yolu are creating'a 5 x 5 matrix legend)

. Change Gene:rate recode rules based on lquantile-de ned intervals to yes (this is important
or it will not generate the requir!ed numbe'r of class brgaks)

m. Set the Grass region as use Jlayer/canyas extenf and pick the raster dataset you are
generating quantiles for. I 1
Leave the Output report as [save to temp:orary file]
Change the Output Text file to Save to File and give it a name with a .txt ending.

p. Click Run.

15
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q. Open the text file that was created in a notepad to see the [ | quantilcWB.xt - MJE

class breaks which have been generated File Edit Format View Help
. 000000:9, 562777:1
9.562777:17.088781:2
17.088B781:24.847770:3
24.847770:35.010979:4
35.010979:366.294215:5

r. In QGIS Right click on the dataset again to bring up the layer properties window. Click on
Style

s. Manually alter the class breaks to your own chosen values. Remember to change both the
value and label

t. Change color intgppolation to discrete

v E\and rehering

\
oo
\

L.‘ Transparency Band \ new color man

e

-

Mode | Equalinterval | v | Classes |5 |3

ﬁ Pyramids.

I Histogram

|G

Metadata

\ 35.010979
\\266.29400)

0.000000:9.582777:1
5.562777:17.088761:2
17.088781:24.847770:3
24.84T7TT0:35.010879:4
5.010979:366 2042155

Min |0

| Max | 365.284

| Classify

Min / max origin:

Exact min / max of full extent.

Load min/max values

Cl - ry
count cut M - (%80 *

® Min / max

Mean +-

Restore Default Style Save Az Default Save Style ...

u. Click Apply, Click OK

=[]  amp mam bir vuencr clip
0-2
3-5

B
' " 6-10
E 1-20
a = 21-35
4

= % §#% bm_5km_clip3
0.000000:9.562777:1

v. Repeat steps a-u for the second
raster dataset to be used in the

matrix legend. e.g. threatened

species richness in this example ’ Iﬁfﬁléémi;'i
35.010979:366.294215:5

1 legend entries removed.

I —

The next steps generate new raster datasets for the two themes based on the class breaks
defined in the previous steps using the r.reclass function in the processing toolbox.

16
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a.

s o o o0

First reclass tables need to be created in notepad using the following syntax. Note the thru
includes the second number in the expression.

0.000000 thru 9.562777 = 1 E quantile_class_woody_biomass_reclass.txt - Notepad

_ File Edit Format View Help
9.562777 thru 17.088781 =2 g. ggg?g? tnru %’SSES;;]: 12
— . T . =
17.088781 thru 24.847770 =3 FE t&lrlu 7,os8781 = 2.
= 24. 847770 35.010979 = 4
24.847770 thru 35.010979 =4 35.010979 %h:ﬂ 366.294215 = |5
35.010979 thru 366.294215 =5

Note if the class breaks were generated by the r.quantile process, open the txt file it produced
and modify syntax to the above rather than having to type all the numbers.

Search for reclass tool in the processing toolbox and double click on the r.reclass GRASS tool.
This will create a new raster dataset with 5 classes based on the text file above.

-
,.'(: rreclass - Creates a new map layer whose category values are based upon a reclassification of the categun'e...g

Parameters Log Help

Input raster layer

bm_5km_clip3 [USER:100002) -
File: cuntaining;:cla,s-s rules
C:Wsers\coridhariDocumentsilastest_tutorialsitmpfiguantile_class_woody_biomass_reclass. txt [:]
GRASS region laxtent(xmin, Xmax, ymin, ymax} IA
BUﬁSBE.?dBBIiI4,1?E-B124.Eﬁ?ﬁ1 ~BT3348.175131,326347.020543 1
GRASS regiunlcells.ize (leave 0 for default) IA "

1000.000000 | I ]

4k

Output raster Ilyer * ] ]

C:IUsersfcuriHnﬂr!Dlchu mentsJ'IastE:st_tutD,iﬂl&l‘tmpﬂthkm_clipS_Sclai'}qu antiles tif
1

% Open uutp't file 1ﬂer running algur'rthv'l * "

[ 1 ) I

[ I ! I

1 () 1 1

| | I ! 1

" | 1 I 1 LI |

1 1 !

: | I 1 " Cose
1 ! ! I

Set the input raster layer tofthe raster Iayellyou want to reclass

Set the File containink reclﬁss rules (from stgp a above)

Set the Grass region %s use layer/canvas extgnt to the same as the Input Raster

Set the Grass region cellsize (choose accordihg to the minimum resolution of the two rasters
to be used in the matrix map)

Change the Output raster layer to Saveto File and give it a suitable name. e.g.
bm5km_clip3_5classquantiles.tif in this example

Click Run

17
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i. Right click >> properties on the output raster layer that has appeared in the table of contents
j. Click on the general tab and rename the layer name to it's proper name e.g.

bm5km_clip3_5classquantiles.tif in this example

ayer Properties - Output raster layer | General

W Layer info

——
Layer name | hm5km_clip3_5cla.ssquantilu.tﬁ)

displayed as | bmSkm_clip3_Sclassgquanties. tif

tif

|_clip3_5¢
Lﬂ Transparency
= Columns: 238 Rows: 241 No-Data Value: 255
E Pyramids b
. W Coordinate reference system
Histogram

Metadata

L 4 Scale dependent visibility

USER:100002 - * Generated CRS (+proj=laea +lat_0=-4 +lon_0=24 +x_0=0 +y_0=0 +elps=\WGS84 +units=m +no_defs} Specify.

Minimum (=) [1:100.000.000 |'] Maximum () [1:0
(exclusive) Fa (inclusive)

| | |

current

L -

Restore Default Style Save As Default

k. Click on the style tab
. Symbolise the data in 5 discrete classes (see illustration below)

-
'\E Layer Properties - bmSkm_clip3_Sclassquantiles | Style

\-___ Seners w Band rendering

Render HQE | Singleband pseudocolor |

Lﬂ Transparency Band HBaggd 1 (Gray)  Generate new color map

- browns

Mode | Egqual interval

Color interpolation Discrete

#)[=)=)[c]=]=]

& Pyramids

| Histogram

Win | 1

Load Style ..

Save Style ...

Cancel Apply

Invert

Classes |5 o

| valve [coor |Laber

() vctadata
~1.000000 1.000000

Classify

-~ 2.000000 2.000000

-+ 3.000000 3.000000
-~ 4.000000 4.000000
- 5.000000 5.000000

Min / max origin:

Load min/max values

Cumulative 20
count cut

& Min / max

Mean +/-
standard deviation =

Extent
® Full

Current

Clip

Restore Default Style Save As Default

Exact min / max of full extent.

Load Style .

Estimate (faster)

@ Actual (slower)

Load

. Save Style ...

Cancel

m. Repeat steps a - | for the second raster datasets. i.e. threatened species richness in this

example.

n. The next step is to combine the two 5-class raster datasets together. In QGIS it is not possible

to see the attribute table of raster datasets so this means there is in effect only 'one attribute'

called value which is numeric. From the main menu click on Raster>> raster calculator

18



Using open source GIS software to support REDD+ planning

0.

i b

~ Raster bands ~ Result layer

“bmSkm_clip3_Sclassquantiles. tifi@1” Output layer matrix_speciesrichness_biomass tif
“thr_species_richness_SclazzManual? tif@1™

"amp_mam_bir_vuencr_clip@1”

“bm_Skm_clip3@1" Current layer extent

X min 606385.74866 XMax | 1796124895761

¥ min -873348.17513 ¥ max | 326347.02054

4k 4 4P
AdkF 4 4

Columns | 239 Rows | 241

Qutput format GeoTIFF -
| Add result to project
W Operators
+ * sgrt =in - acos {

- ' coS agin tan atan )

 Raster calculator expression

—op = = O —onpo_ T eI T T
(("thr_species_richness_5SclassManual2 tifi@1" = 4 and "bm3km_clip3_Sclassquantiles. tifi@1™ = 4) * 44) + B
(("thr_species_richness_5SclassManual? tifi@ 1" = 4 and "bm5km_clipd_Sclassquantiles tifi@1™ = 5) * 45) +
(Mthr_species_richness_SclassManual2 tif@1" = 5 and "bmSkm_clipd_Sclassquantiles tif@1" = 1) * 51) +
(("thr_species_richness_5SclassManual2 tifi@1" = 5 and "bmSkm_clip3_Sclassgquantiles tifi@1” = 2) * 52) +
(("thr_species_richness_5SclassManual? tifi@ 1" = 5 and "bmSkm_clipd_Sclassquantiles tifi@1™ = 3) * 53) +
(thr_species_richness_SclazsManual2 tif@1" = 5 and "bmSkm_clip3_Sclassquantiles tif@1™ = 4) * 54) +

(("thr_species_richness_5SclassManual? tifi@1"” = 5 and "bmSkm_clip3_Sclassquantiles tif@1” = 5) * 55) -

Expression valid

In the raster calculator expression box use the following syntax to combine the two raster
datasets together. Where rasterl_5class.tif in this example is the species richness and the
raster2_5class.tif is the woody biomass. Copy the syntax below into a text editor and do a
find and replace the names with the names of your 5-class datasets but keep the rest of the
syntax the same. Then copy the revised text into the raster calculator expression box.

(("rasterl_bclass.tif@1" = 1 and "raster2_5class.tif@1" = 1) * 11) +
(("rasterl_bclass.tif@1" = 1 and "raster2_5class.tif@1" = 2) * 12) +
(("rasterl_bclass.tif@1" = 1 and "raster2_5class.tif@1" = 3) * 13) +
(("rasterl_bclass.tif@1" = 1 and "raster2_5class.tif@1" = 4) * 14) +
(("rasterl_bclass.tif@1" = 1 and "raster2_5class.tif@1" = 5) * 15) +
(("rasterl_bclass.tif@1" = 2 and "raster2_5class.tif@1" = 1) * 21) +
(("rasterl_bclass.tif@1" = 2 and "raster2_5class.tif@1" = 2) * 22) +
(("rasterl_bclass.tif@1" = 2 and "raster2_5class.tif@1" = 3) * 23) +
(("rasterl_5class.tif@1" = 2 and "raster2_5class.tif@1" = 4) * 24) +
(("rasterl_5class.tif@1" = 2 and "raster2_5class.tif@1" = 5) * 25) +
(("rasterl 5class.tif@1" = 3 and "raster2_5class.tif@1" = 1) * 31) +
(("rasterl_5class.tif@1" = 3 and "raster2_5class.tif@1" = 2) * 32) +
(("rasterl_5class.tif@1" = 3 and "raster2_5class.tif@1" = 3) * 33) +
(("rasterl_5class.tif@1" = 3 and "raster2_5class.tif@1" = 4) * 34) +
(("rasterl_5class.tif@1" = 3 and "raster2_5class.tif@1" = 5) * 35) +
(("rasterl_5class.tif@1" = 4 and "raster2_5class.tif@1" = 1) * 41) +
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(("rasterl 5class.tif@1" = 4 and "raster2_5class.tif@1" = 2) * 42) +
(("rasterl 5class.tif@1" = 4 and "raster2_5class.tif@1" = 3) * 43) +
(("rasterl 5class.tif@1" = 4 and "raster2_5class.tif@1" = 4) * 44) +
(("rasterl 5class.tif@1" = 4 and "raster2_5class.tif@1" = 5) * 45) +
(("rasterl 5class.tif@1" = 5 and "raster2_5class.tif@1" = 1) * 51) +
(("rasterl 5class.tif@1" = 5 and "raster2_5class.tif@1" = 2) * 52) +
(("rasterl 5class.tif@1" = 5 and "raster2_5class.tif@1" = 3) * 53) +
(("rasterl 5class.tif@1" = 5 and "raster2_5class.tif@1" = 4) * 54) +
(("rasterl_5class.tif@1" = 5 and "raster2_5class.tif@1" = 5) * 55)

Formatting the Matrix legend and adding to the map layout

a.

C.

Right click on the new matrix raster dataset>>properties
b. Click the Load Style button to load in a pre-prepared gml file of choice (provided with this

tutorial) \
\

W Band r}\der\ng

& s

Render type &lglebandpseudncnlﬂr -

, ,
T e

S

%, General

-
fomet |1

Li Transparency Band \ \ Band 1 (Gray) =] ¢ Generate new color map
ﬁ Pyramids. Color interpolation \ Linear - -YIGn M invert
Mode | Continuous ~ | Classes
= JOCREERIC _
| | |\ . Min | 11 Max 54956
0 Metac Value Color Lakgl = -
I tetadaze 11.000000 M Classify
- 12.000000 \ . -
- 13.000000 Min / max origin:
- 14.000000 \
Estimated cumulative cut of full extent.
15.000000 \
- 21.000000
\  Load min/max values
\ Cumulative 20 2 _[os0 [=] %
\ count cut L
\ ® Min/ max
\ Mean +- -
\ standard deviation » | =0 ¥
\ ® Ful @ Estimate (faster)
| 45 000000 \ Current Actual (slower)
51 000000 @ . \ J .,
-;jZ.DDUUUU ‘ Load %
I J
Restore Default Syle Save As Default Save Style ...
Cancel Apply Help
Pick one of th¢ custom rasfer QML
. . N\
files of choige of colourf scheme
. . . . rganize v New folder = - @
provided with this tutorial. A .
N Name Date modified Type Size
N
% || matrix_blue_brown.qml 04/12/201317:42 QML File I
. . N| matrix_green_blue_brown.gml 04/12/201317:59 QML File
NOtE: The Iegend IS for atted In a l; u\atrm_green_blue_brown_corre:torder.q... 02/11/2014 21:49 QML File
e || maN_purple_orange.qml 04/12/2013 18:09 QML File
SpeCIfIC Way so that eac bIOCk Of 5 . L1 ra;ter_rMnx‘qml 27/11/201312:20 QML File
. | 017 y
numbers are colouredf in a ramp iy ’ajeﬁ“:'\iszez::'l T e
|| raster_matrix_cag spec2.qm 0L/ : ile
. . i ¥
Wh i Ch Wh en prese nted in 5 COI umns ) n raster_matru(_greenQv\nk_brown.qml 03/11/2014 14:25 QML File
|| raster_matrix2.qml 26/01/2014 19:27 QML File
fo rms a two_way ram p Of COIOU rs. . || raster_matri:G.qml ‘ 27/01/2014 02:19 QML File
. || reds_greybrown.gml 04/12/2013 18:29 QML File
=
- <] . | 3
File name: raster_matrix_green_pink_brown.q = [QGIS Layer Style File (*.qml) v]
Also note that the labels that usually
| Open I [ Cancel ]
appear next to the legend box have

been removed. This is necessary in order to generate the square legend.
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An illustration of the matrix dataset o=

-3 [ raster matrix iesri biomass

with the raster_matrix_green_pink
_brown.gml file is presented here.

The next step will be to add the map
to a layout and display the legend to

look similar to the illustrations below

right.

(Note: the numbers inside the boxes will High 4
not be presented on the final legend, this is

just to illustrate the final position of the numbers

Variable 1
in the 5 columns)

In the example map above Threatened species 11 12 13 14

richness (Variable 1) was combined with Woody Lows

biomass (Variable 2). Low High

The definitions of the numbers for the combined Variable 2

threatened species/woody biomass field are:

11 Low threatened species richness, low woody biomass

12 Low threatened species richness, medium low woody biomass
13 Low threatened species richness, medium woody biomass

14 Low threatened species richness, medium high woody biomass
15 Low threatened species richness, high woody biomass

11 Low threatened species richness, low woody biomass

21 Medium Low threatened species richness, low woody biomass
31 Medium threatened species richness, low woody biomass

41 Medium High threatened species richness, low woody biomass
51 High threatened species richness, low woody biomass

51 High threatened species richness, low woody biomass

52 High threatened species richness, medium low woody biomass
53 High threatened species richness, medium woody biomass

54 High threatened species richness, medium high woody biomass
55 High threatened species richness, high woody biomass

Etc.

Note: The instructions below work better with QGIS 2.14, under QGIS 2.18 the final result can
look slightly different.
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d. From the project menu select project>>New Print Composer

e. Click on the Add new map icon JE
appears with the layers that were

and then drag a box onto the canvas. The map
icked in table of contents in the project view window.

”
Composer Edit View Lsyout Abas Sefings P d
ECRoReRaThos BP0 Y UaEa0F @kedrNony
R = nﬁ“”“sr‘)”‘Huwl‘)nluu“w‘sn”‘” 00 . T tem properties | Command history |
e " \ \ \ PN j \ J e,
p = sste_mavix specesiciness borass Legena -~
; "‘I_'r:em“ Wnpmﬁmgend I
'
A |
- [Fela]®]=]2]=]
% Auto update
P Coumns
b Spacng
b Fosilbn and size.
b Rnﬂ':m
» %X Background
- —
: L] =
0 mm ly: 17.7595 mm page: 1 53.6% ~ |1 tem sNgtea I
\
f. Then click on the legend g- button “drag a legend onto }he canvas. It will
. [~ .
appear as a single column - BUT j¥appears far too large, larger than the box you

dragged!
g. To fix the size problem

the WMS LegendGraphic. Change the

Legend width to 7mm

7mm

h. The legend should look similar

to the illustration right

the matrix layer was ticked in

the table of contents
project view).

Note the legend boxes
a better size

click to expand
w WHNS LegendGraphic v
H e
and height to | Legend width | 50,00 mm =
“Legend height | 25.00 mm =
. Legend
(If Only mster_mstic_speciesrichness biomass
in th
the -
[ |
[ |
are now u
[ |
|
[ |
| |
|
[ |
|
|
[ |
| —
|
|
|
[ |
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In order to display this legend in a matrix

Item properties.

Legend

style only include the matrix layer (i.e.
highlight each of the other layers in turn and
use the red minus button to remove them
from the legend). Other layers can be added

in a separate legend.
Remove the Title Legend
On the matrix layer change the subgroup to ~_
hidden, by right clicking on the name.
Click on the raster dataset name and click — —
the minus button

. Remove the cross from the Auto update (so
when new layers are added to the map thRy
are not automatically added to this legend)
The legend on the map canvas should now be
a single column with no text (as illustrated

below)
o.
p.
|
q.
= r
|
|

Expand Rotation

Change rotation to 270. This rotates the legend so that
the lightest value is in the bottom left and the darkest

colour is in the top right.
The legend should now look like this

N4
The illustration below illustrates the
positioning of the values in the

combined matrix dataset and the effect of the rotation

on the appearance of the legend.

Variable 1

High

High

Variable 1
Variable 2

1 12 13 14

High
Low High
Variable 2

(Before rotation) (After rotation of 270)

Ment:
Map

_—

¥ Main properties

None

Wrap text on

W Legend items

Update item Update all

[P Py

_,Qa.ster_matri.) <Su bgroup )

. \
- \
\

::::l \
v)e)m[@(=)2

uto update

Next expand the Columns tab and change

the number of columns count to 5

Tick the Split layers and

tick Equal column widths
. I
Expand Spacing

Change all the spacjng

LI

<E Columns >/

Count |5 |
a4

Egual column width®
(
| Split layers

B Symbol

¥ WHWS LegendGraphic
Legend width | 7.00 mm
Legend height | 7.00 mm

W Spacing

Title space

Group Space

Box space

Column space

P Position and size

Rotation

L/

Rotation | 270.00 ° |5,
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The Next steps will manually add the arrows and legend text. In the illustration above, the
numbers inside the legend squares have been added to illustrate how the values in the final
matrix raster dataset form the matrix legend. They are not required for the final legend.

T
v. Click on the add text button to manually add text to label the legend

7

w. Next use the arrow button to drag horizontal and vertical arrows

X. Select the arrows and use the item properties to Hem properties -
change the thickness of the arrow line to 0.5mm  2Te¥
and the size of the arrow heads 2mm ElprrEtes

B coior..
NA Line width 0.50 mm
Arrow head widtN2.00 mm

W Arrow markers

4F 4

& Default None WG

Start marker [ ] E]
End marker [ l E]

y. Similarly, select the text and use the item properties in the right hand panel to change the

size of the text accordingly

Item properties. g

WMain properties

High igh

Variable 1

M 12 13 14

|
.
o

Variable 2

Low

Render as HTML

Insert an expression
__

The matrix legend and map using two raster datasets is now complete
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2.4. Guidance for creating your own matrix colour ramps

We have generated a few 5x5 class colour ramps for you and saved them as QML files. The notes
below give guidance on how to generate your own styles from scratch. The instructions are
descriptive rather than full step-by-step instructions. When defining the colours It is probably easiest
to use a vector dataset containing 5 x 5 squares whilst working out the colours and then enter them
into gml files at the end.

For a five class matrix with carbon and species richness the values read as follows:

(Note: the numbers inside the boxes will High 4

not be presented on the final legend, this is
just to illustrate the final position of the numbers

in the 5 columns) Variable 1

In the example map above Threatened species 12 13 14
richness (Variable 1) was combined with Woody Low .
biomass (Variable 2). Low High

The definitions of the numbers for the combined
threatened species/woody biomass field are:

11 Low threatened species richness, low woody biomass

12 Low threatened species richness, medium low woody biomass
13 Low threatened species richness, medium woody biomass

14 Low threatened species richness, medium high woody biomass
15 Low threatened species richness, high woody biomass

51 High threatened species richness, low woody biomass

52 High threatened species richness, medium low woody biomass
53 High threatened species richness, medium woody biomass

54 High threatened species richness, medium high woody biomass
55 High threatened species richness, high woody biomass

Etc.

The illustrations below help to demonstrate how you go about defining your new colour. The idea is
to seamlessly grade the colors in all directions.

a) You will first need to choose colours for:
> low threatened species richness - low woody biomass (11)

> low threatened species richness — high woody biomass (15)
> high threatened species richness — low woody biomass (51)
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> high threatened species richness — high woody biomass (55)

So, for example, you will need to produce a colour ramp from a colour chosen at 11 to the colour
chosen at 15:

Chose a starting colour for
the pale yellow for 11 and a
bright pink for the 15. Ramp

13 and 14

Similarly you will need to produce a colour ramp from 11 to 51:

A

Chose the same starting colour
for the pale yellow for 11 and a
bright green for the 51. Ramp
between the yellow to green.
Make a note of the RGB values for O

31

22
12

21,31 and 41 13 14

and the same for ramping colours from 51 to 55:

—

Chose the same starting
bright green for 51 and a dark
browny pink for the 55. Ramp
between the yellow to green.
Make a note of the RGB values for
52,53 and 54

" 12 13 14

So we now know RGB values
for the top and bottom parts of
the matrix and therefore can
produce ramps between 12 - 52,
13 - 53, 14 - 54. Make a note of all
the RGB values generated so that
these can be manually entered
into the QML files.
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— iy
.¢; Layer Properties - raster_matnx_speci S X

General W Band rendering

Render type | Singleband pseudocolor | -

|..J Transpare! Band Band 1 (Gray) ~Generate new color map

: YIG Invert
8% Pyramids Color interpolation Linear | L
Mode [Cuntinunus v] Classes [E— I%]
MBS G

Min | 11 | Max | 54956

port color map to file

| value |cotor | Labl
- 11.000000 [ Classify
12.000000

- 13.000000 Min / max origin:
~ 14.000000 Estimated cumulative cut of full extent.
15.000000 |

- 21.000000
- 22.000000
23000000 o )
- 24.000000 20 |5 -ls80 (3%
- 25000000 LI
31.000000 )
32.000000 ® Min [ max
33.000000
34.000000

€D vetacata

Load min/max values

Mean +/-
standard deviation =

_Extent A

- 42000000 i -

- 43.000000 ® Ful ® Estimate (faster)
44.000000

- 45.000000

- 51.000000 @ :
52.000000

Restore Default Style Save Az Default Load Style ... Save Style ...

Current Actual (slower)

Apply




