USING SPATIAL INFORMATION TO SUPPORT DECISIONS ON
SAFEGUARDS AND MULTIPLE BENEFITS FOR REDD+

STEP-BY-STEP TUTORIAL:
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The UN-REDD Programme is the United Nations Collaborative initiative on Reducing Emissions from
Deforestation and forest Degradation (REDD) in developing countries. The Programme was launched
in September 2008 to assist developing countries prepare and implement national REDD+ strategies,
and builds on the convening power and expertise of the Food and Agriculture Organization of the
United Nations (FAO), the United Nations Development Programme (UNDP) and the United Nations
Environment Programme (UNEP).

The United Nations Environment Programme World Conservation Monitoring Centre (UNEP-WCMC)
is the specialist biodiversity assessment centre of the United Nations Environment Programme
(UNEP), the world’s foremost intergovernmental environmental organisation. The Centre has been in
operation for over 30 years, combining scientific research with practical policy advice.
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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 in QGIS 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 left gives an example of a matrix

o High &
style legend where classified into 5 classes.
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 (using QGIS 1.8)

Two wall-to-wall vector datasets are needed to create the matrix map. In addition to these, a vector
dataset to use as the summary 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 summary units
dataset and an attribute is added to the squares/hexagons dataset and the summary value calculated.
In the following example one variable is the number of endemic species and the other is the number
of threatened 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
QMarxan plugin>>Create Planning Unit Grid in QGIS 1.8. Then the QMarxan plugin>>Calculate
conservation values has been run on each of the two variables to summarise. The first, a shapefile
containing polygons of individual endemic species extent of occurrence and the second a
shapefile threatened species extent of occurrence.

An example of the resultant attribute table post analysis is presented below

» unique ID of each hexagon (pu_id)
> numbeilof endemic species in each hexgon
» number of threatened species in each hexagon

I ——————_____

J Attribute table ghex_large2 = 0 / 1771

II_ pu_id \ pu_cost pu_status bnd_cost area perimeter sidelength endcount thrcount
487 | e 4g7 1 0 1 1000000000 | 117713.238255300 | 19618.8730425514 | = ()| o 1)
488 488 1 0 1 1000000000 117713.238255309 | 19618.8730425514 1 11
489 489 1 0 1 1000000000 117713.238255309 | 19618.8730425514 1 12
490 480 1 0 1 1000000000 |117713.238255200 | 19618.8730425514 1 13
491 491 1 0 1 1000000000 117713.238255309 | 19618.8730425514 3 12
492 492 1 0 1 1000000000 117713.238255309 | 19618.8730425514 3 13
493 493 1 0 1 1000000000 117713.238255309 | 19618.8730425514 3 15
494 494 1 0 1 1000000000 117713.238255309 | 19618.8730425514 4 15
495 495 1 0 1 1000000000 | 117713.238255309 | 19618.8730425514 4 14
496 496 1 0 1 1000000000 117713.238255309 | 19618.8730425514 2 17
497 497 1 0 1 1000000000 117713.238255309 | 19618.8730425514 2 16
108 495 1 0 1 1000000000 |117713,238255309 | 19618.8730425514 0 16
499 499 1 0 1 1000000000 117713.238255309 | 19618.8730425514 4 21
500 500 1 0 1 1000000000 117713.238255309 | 19618.8730425514 0 18
501 501 1 0 1 1000000000 |117713.238255309 | 19618.8730425514 0 0
502 502 1 0 1 1000000000 117713.238255309 | 19618.8730425514 0 0
503 503 1 0 1 1000000000 117713.238255309 | 19618.8730425514 0 0
FEEER)*LE] () E)(E (&)

Show selected only Search selected only % Case sensitive Advanced

For full instructions of the above procedure, please refer to the tutorial below:

STEP-BY-STEP TUTORIAL: EXTRACTING AND PROCESSING IUCN RED LIST SPECIES DATA USING A
VECTOR APPROACH IN QGIS 1.8

Please note: The Qmarxan extension is not yet available for QGIS 2.8
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Defining class breaks for the matrix legend

a.

b.

Add the summary units shapefile (hexagons/squares) which containing the 2 variable
summary values into QGIS. e.g. in this example endemic species counts and threatened

species counts. Add the layer in twice so that there are 2 copies
-,

7

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 count of the endemic species and one for the count
of the threatened species S N

N
N

—
,}j Attribute table - hex_large2 = 0/ 1771

II_ pu_id 5 pu_cost pu_status bnd_cost area perimeter sidelength endcount thrcount
487 487 1 0 1 1000000000 |117712.238255300 | 19618.8730425514 | e 0| ___”11
488 488 1 1] 1 1000000000 | 117713.238255309 | 19618 8730425514 1 11
489 439 1 0 1 1000000000 | 117713.238255309 | 19618 8730425514 1 12
490 490 1 0 1 1000000000 | 117713.238255309 | 19618 8730425514 1 13

“491 491 1 0 1 1000000000 | 117713.238255309 | 19618 8730425514 3 12

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 endemic species count column.

L2 i)

&ﬂ Layer Properties - Hex_large2clip | Style

\'-..____ General % Graduated b

n ‘ end_count |Y

Symiml \ Change...

€I Labels \
CDIDI ramp - [=ou rci] I~ Invert

E Fields
; [syboor | value \| Label
Rendering 0.0000 - 0.0000
1.0000-5.0000 145
@ ooy 5.0000-10.0000 6-M0
11.0000 - 20.0000 11-N

1
I
I
]
@ Actions 21,0000 - 37.0000 21 - 37y, I
]
I
I
I

\

d .
¥ Joins
Delete \ Delete all

|n Diagrams.
v I.ayer endering \

. B
(g Metadata - I \
Lalrer transparency T

LaI/er blending mode \\ A Feature blending mc']e
' I

\
L'Dad Style ... Save As Default \ Restore Defw.llt Style Save Style

L@P ' Cancel Apply

| \ 1
Change Single Symbol to Graduated style, cbang,e column t(; endcount, change mode to
Quantile (Equal count) (or other method if.pfeferred), change class to 5 (if you are creating a

5 x 5 matrix). Click Classify then click oK™
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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

-] 10000 - 10,0000

|| 10.0000 - 11,0000
11.0000 - 13,0000
13.0000 - 15,0000

15.0000 - 59,0000
=% & hex large2cip
[ 0.0000 - 0.0000

0.0000 - 10000

1.0000 - 2.0000

2.0000 - 4.0000

4,0000 - 50,0000

e. Next add a new column called end5clas of type
Whole Number (integer), Width 10

f. Next add a new column called thr5clas of type
Whole Number (integer), Width 10

g. In QGIS 1.8 click on the Advanced tab (or (or in

QGIS 2.8 the “select features using integer
expression button )

MName end_5dass
Comment

Type Whaole number (integer)

Width 10

h. Make sql selections for endcount according to the R

classes in your 5 class quantiles for endemic
richness. So for example:-
> if the first class in the quantile for endemics was 0 — 4 use the SQL
endcount <=4
then click the field calculator button and calculate the end5clas field to 1
» ifthe second class was 5 - 8 use the SQL
endcount >4 and endcount <=8
then click the field calculator button and calculate the end5clas field to 2
Do this for all 5 classes

i. In QGIS 1.8 click on the Advanced tab (or in QGIS 2.8 the “select features using expression

button )

Make sql selections for thrcount according to the classes in your 5 class quantiles for threat
richness

j-  Then finally click the calculator and calculate a new field call it endthr of type Whole Number
(integer), Width 10 using an SQL query to concatenate variable 1 and variable 2
in this example:

"end5clas" || "thr5clas"

Note: the first variable in the concatenation represents the vertical axis on the matrix and the
2nd variable the horizontal axis.
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Only update selected features

X Create a new field Update existing field
Output field name | endthr

Output field type | Whole number (integer) |+ [DLI_id | v]

Output field width | 10 |5 Precsion [0 [ =]

Function List Selected Function Help

Search Field
-- String

- Geometry

[ Record

= Fields and Values
- pu_id
~pu_cost

- pu_status

- bnd_cost

- area

- perimeter

- sidelength

- endcount

- threount

- endSclas -

Double click to add field name to expression string.

—| | Right-Click on field name to open context menu sample value
Inading options.

Operators
= el e izl i jle o

Expression
"endScas” || “thr5clas™

Output preview:

o ) o |

The table should now look something like the below.

Attribute table - hex_large2clip :: 0 / 1048 feature(s) selected
e —

pu_cost pu_status bnd_cost area perimeter sidelength endcount thrcount endSclas thr5clas endthr 2,
233 & 1 0 1 1000000000 |117713.238255309 | 19618 8730425514 4 12 4 3 3
234 B8 1 0 1 1000000000 |117713.238255309 | 19618 8730425514 4 12 4 3 3
235 B2 1 0 1 1000000000 |117713.238255309 | 19618 8730425514 4 3 4 1 41
236 5 1 0 1 1000000000 |117713.238255309 | 19618 8730425514 4 9 4 1 a1
237 8 1 0 1 1000000000 | 117712.238255309 | 19618 8730425514 4 8 4 1 41
233 M9 1 0 1 1000000000 | 117713.238255309 | 19618 8730425514 0 1 1 2 12

239 90 1 0 1 1000000000 | 117713.238255309 | 19618 8730425514 0 1 1 2 12|~

n A1 1 n 1 1 117712 228755200 | 10612 2720425514 0 12 1 2 hd
4

i [
BEEERIFEE[E]EE[E] e nlpd |-

Show selected only Search selected only (¥ Case sensitive Advanced search ? Close

The value 11 in the endthr column represents low endemic richness and low threatened
species richness and 55 represents high endemic species richness and high threatened species
richness.



Using open source GIS software to support REDD+ planning

Formatting the Matrix legend and adding to the map layout

a.

Add the 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)

| B | (9 hex_large2clip2
endcount
b 0.0000 - 0.0000
1-5
6-10
1-20
i b 21-50
¥ =] () hex large2clip2
Toggles the editing state of the current layer

Column | endthr

Symbol |

[ change...
a3 Labels

2l (€]

Color ramp

- [source]

| vaie Label

15

B Fields
14

@ Rendering i 13
" U

@ oipey 1
B ctions 24
Wi, 23
Jo s 22
21
|IER Diag ams 38
34
33
32
3
45
44

() wetac'a

&

Add Delete

W Layer fendering

Delete all

o -

Layer tfansparency ¥

\Laye blending mode

Normal

Save As Default

:{ Feature blending mode

Restore Default Style

Cancel

Normal ¥

Save Style -

Apply Help

. Organize * New folder \
5 numbers are Sorted 1y - Name . \ Date modified Type Size
sta rting with the 10's Jthen = ] matrix_blue_brown.gml ¥ 04/12/20131742  QMLFile
20| th th 30' th 4 ‘ || matrix_green_blue_brown.qml 04/12/2013 17:59 QML File
S en e S g - | matrix_purple_orange.qml 04/12/2013 18:09 QML File
)
1 . | raster_matrix.qml 27/11/2013 12:20 QML File
then the 50 S Le. = || raster_matrix_car_spec.qml 27/01/201412:23 QML File
) .
|| raster_matrix_car_spec2.qrml 28/01/2014 00:23 QML File
15' 14' 13' 12’ 11 - | raster_matrix2.qml 26/01/2014 19:27 QML File
)
| raster_matri:3.qml 27/01/2014 02:19 QML File
- || reds_greybrown.qml 04/12/2013 18:29 QML File
Also note that the .
=
E
usually appear next to tjie legend - _ | ,
box have been removed. This is File name: matrix_green blue_brownqml  + | QG5 Layer Style File C.qmi__7]
necessary in order to generate the [ open ][ conce |

square legend.

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

5 % @ hex_targe2dip
1
12
13

|
2

M s
2
N 2
| PX]
B
M >
| B
11}
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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
(Note: the numbers inside the boxes will variable 1Low

not be presented on the final legend, this is

just to illustrate how the reverse ordering of

values in the step enable the correct ordering

of the colours in 5 columns) Low High

variable 2

From the project menu select [ matrixlegend
. . Composer Edit View Layout Atlas Setftings
project>>New Print Composer

:EES E% @ 7 @ @.ﬂ E?i % 5> & ;3 @

Click on the Add new e e o o o OO e T T

and then drag a box oXo the

ap icon

canvas. The map appears witNthe
layers that were ticked in table \f
contents in the project view

window.

60

Then click on the legend button
and drag a legend onto the(
canvas. It will appe single 5]

ll|ll|l|llliIllllllllIIIllllIll IIIIIIlzlqlllllllllulllllllnl

00

column.
The legend should look similar to the illustration below (if only the matrix layer was ticked in
the table of contents in the project view).

In order to display this legend Legend _
in a matrix style only include v i propertes -
the matrix layer (i.e. highlight Legend e

each of the other layers in turn matriclegend T TTmErs 15 v

and use the red minus button :M' ::mmn e =

to remove them from the

legend). Other layers can be m o7 e

added in a separate legend. E

Change the subgroup 10— i %m ﬁ
hidden -

Click on the (e.g. in this—m—"

example endthr field text) and

click the minus button = = =

—
—
—_—

Slal@E)]5

Remove the cross from the
Auto update (so when new

T
I
I

layers are added to the map ”‘“”D“ﬂ"’
they are not automatically b Fonts
added to this legend) b Columns E
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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
countto5
Change the symbol
width and height
to7

Tick th lit layers
box
Change all t

spacing values to 0

LD

Legend
W MWain properties B
Title
Title alignment: | Left I~
Map Mone s
Wrap text on

¥ Legend items

| [ Update ftem ] [ Update all ]

£ |2
- matrixlegend  Hidden

To position the
dark colour top
right change the

rotation to 270 \

AN

“ % Equal column widths
‘% Spiit layers

v S

Symbol width 7.00 mm

Symbol height | 7.00 mm

P WMS LegendGraphic

R

| 0.00 mm

0.00 mm
bgroup space ‘70.00 mm
'mbol space 9.00 mm
Idpn label space [ 000 mm
000 mm

0.00 mm

P Position and size

O DD Db D

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 \ ="z

Variable 2

B2l
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v. Select the arrows and use the item properties to p——
change the thickness of the arrow line and the A2fe¥
size of the arrow heads T LTI

. Color...

Line width 0.50 mm
Arrow head widtN\ 2.00 mm

W Arrow markers

A AM

@ Default None SVG

Start marker [ ] [:]
,. End marker [ ]E] ,

w. Similarly, select = —
thetextand‘use @@}9@ e PR N e ey ey
the item o P peo e b e pro pe e \??.frm\aq?ﬁ e [ )
properties in the - e

right hand panel

w Main properties

to change the e =====
N
|

Low

size of the text Variable 1 .

B
accordingly [
| |

Low

Low High

Render as HTML

Insert g gxpression

Variable 2 B
Font

B Font color...

w 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 1.8 or 2.8)

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 2.8

Defining class breaks for the matrix legend

a. Add the Woody biomass raster dataset into QGIS
b. Right click on the dataset>>properties
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e.

f.

Click on Style

Change’the rendering type to Singleband pseudocolor, Change the Mode to Equal Area,

Changgthe number of classes to 5 -

¥ Layer Pperties - bm_Skm_dlip3 | Style

] \‘___ Gen. /al W Band rendering

" # Style Render ty?g Singleband pseudocolor | ¥,
—

I-‘ Transparency Band Band 1 (Gray)

~

=

ﬁ Pyramids. Color interpolation Linear
[<.]
[ - ===
ri Meladata ‘Value |Cn\nr ILaha\
- 0.000000 0.000000
- 81.573500 81.573500
o 183147000 183.147000
- 274720500 274720500
- 366.294000 365.294000
Clip

Restore Default Style

Click on Min/Max ,

Save As Default

~
~
~

Generate new cu\lnr ™y

browns - Invert
=
Mode Egualinterval

Min | 0

Max | 386.294

I

Classify

Min / max origin

Exact min / max of

- Load min/max values

Cumulative

count cut 20

Click Actual(slower), Click Load, and Click Classify

Click Apply and then OK

Mean +i-

standard deviation x

 Extent
e Ful

Current

Load Style .. Save Style ...

full extent.

-

200 (5

Estimate (faster)
Actual (slower)
g

0 Cancel @ Help

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.

There are no automatic options for
displaying the data using other types
of class break when using Raster
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.

SHDAOANSDFNNANS

L]

Layes
bm_5km clip
0.000000
91573500
183.147000
274720500
365.284000

I —

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))

10
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Processing Toolboo

El- Recently used algorithms

> Generate points (pixel centroids) inside polygons

> & v.voronoi- Creates a Voronoi diagram frem an input vecter layer containing points.
> & rio.vect- Converts a raster into a vector layer.

> nﬂ StepZa - Convert Landuse vector to Raster

nﬁ StepZb - Create Business As Usual Carbon Layer from LUP and Current Carbon
& rquantile - Compute guantiles using two passes.

=- w GRASS commands [187 gecalgorithms]

[=}- Raster (r.*)

@u antile - Compute guantiles using two passeD

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).
Click on the Show advanced parameters

-
. r.quantile - Compute guantiles using two

i Select extent

Parameters Log Help

Use extent from

[ Hide advanced parameters l hn‘l_5kn'|_c|ip3|

Input raster layer

bm_Skm_clip3 [USER:100002]

Number of quantiles

5
A ! .
1 Generate recode rulegbased on guantile-defined intervals

'Y&s

| GRass retiun extentfxmin, xmax, ymin, ymax)

|
I 5%355.?13954,1? 124.96761,-673348.175131,326347.020543
|

COutput repllrt

|

I [Save to tpmporary §le]

| Output texd fie

C:IUsersJ!urinnar cuments.l'lastest_tkturials.l‘tmpﬂq antile_class_woody_biomags. txt
' !
1 |
il '
I |
|

Sgt the inputlraster layer to the |{aster laygr you want tofdisplay in quantile class breaks
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)

. Set the Grass region as use Jlayer/canvas 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.

Click Run.

11
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g. 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 Wiew Help

0. 000000:9, 562777:1
9.562777:17.088781:2
17.088781:24.847770:3
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
W Band renMering
' \
e
|.‘i Transparency Band \ \ B new color map
P i
: Mode | Equalinterval | v | Classes |5 |3
I Histogram - [D ] Max[395.294
| W Metadate 0.000000:9.562777:1 [ Classify
9.562777:17.088781:2 ) B
17.088751:24.847770:3 SRR
- 35.010979 24.847770:35.010979:4 Exact min/ max of full extent.
NIE6.20400, 5.010979:366 2042155,
:nuntcl..lt M_ 930 3|%
& Min/ max
Mean +/-
Restore Default Style Save As Default
u. Click Apply, Click OK
\f" e - -
x| amp_mam_bir_vuencr clip
v. Repeat steps a-u for the second oz
e
raster dataset to be used in the @ Ii%@
matrix legend. e.g. threatened i T S
species richness in this example LILZQ"??E.E????;SE
q 35.010979:366.2942155
)
@R
=
@
%
\[L']-

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.

12
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a.

- o a o

First a reclass tables need to be created in notepad using the following syntax. Note the thru
mens 'up to' (notincluding) the second number in the expression

s i
j quantile_class_woody_biomass_reclass.txt - Notepad
e —

0.000000 thru 9.562777 =1

9.562777 thru 17.088781 = 2 fe b Fomne Vew Hep

0.000000 thru 9,562777 =1

= 9. 562777 thi 17.0B8781 = 2
17.088781 thru 24.847770 = 3 9.562777 thru 17.088781 — 2
24.847770 thru 35.010979 = 4 24.847770 thru 35.010979 = 4

35.010979 thru 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 caieguﬁe...ﬂ

Parameters Log Help

Input raster laver

bm_Skm_clip3 [USER:100002] -
File: cuntaining?:class rules
ChUzers\coridhariDocuments\astest tutorialeMtmpfiquantile_clazss woody biomass reclass et S
GRASS region 'extent(xmin, HMax, Ymin, ymax) IA
606355.?4391#4,1?951 2495761 -873348 175131 326347 020543 1
GRASS reginn':ellsize (leave O for default) IA "
1000.000000 | I 1 = E]
Output raster I!.'_.rer ] 1
C:!Users.rcurilqnar!D:ncuments.l'Ia,s.tes.t_tutD(ialsa‘tmpffbmSkm_cIipS_ScIaquuantiles..tif E]
® Open DLItD;'[ file :Iﬂer running ﬂlgnrithyl * "
[ 1 ! I
[ I ! I
[ 1 ! 1
L1 I ! 1
“ I 1 I LI I
11 I | I —
[ ! I
o d P

Set the input raster layer tofthe raster Iayellyou want to reclass

Set the File containink reclléss 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

13
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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 - Outpt

x General

raster layer | General

W Layerinfo

—
Layer name | bmSkm_clip3_Sclassqu antiles.tiD

dizplayed as  bmSkm_clip3_Sclassgquantiles. tif

_clip3_5¢ tif
Lﬂ Transparency
= Columns: 239 Rows: 241 No-Data Value: 255

é Pyramids

. w Coordinate reference system
| Histogram

,i Metadata USER:100002 - * Generated CRS (+proj=laea +lat_0=-4 +lon_0=24 +x_0=0 +y_0=0 +ellps=\WG524 +unitz=m +no_defs) Specify...

- Scale dependent visibility

Minimum (=) (7 Waximum (@
=~ | 1:100,000,000 - 3= |10
(exclusive) ¢ [ | (inclusive) ¢*= [

[ current ] [ current

B -

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

Restore Default Style

k. Click on the style tab
I. Symbolise the data by adding 5 manual classesin the 5 classes (see that it only has 5 values
now)

,

2 General W Band rendering

‘ @ Render tyfg | Singleband pseudocolor |~

Lﬂ Transpare Band Band 1 (Gray) « -Generate new color map

ID

.& Pyramids

| Histogram

() wetadata

by Invert
Color interpolation = - rowns hJ
Mode | Equal interval =

#)=)=c)=]E]

Min | 1

Max 5

| vaiue |coor | Laver
~ 1.000000 1.000000

|
[

- 2.000000 2.000000
- 3.000000 3.000000
- 4 000000 4.000000
= 5000000 5.000000

Min / max origin

Exact min / max of full extent.

Load min/max values

Cumulative -
count cut 20 >

® Min/ max

Wean +/-
standard deviation =

& Ful Estimate (faster)

Current @ Actual (slower)

Load
Clip

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

Cancel

m. Repeat steps a - | for the second raster datasets. i.e. threatened species richness in this
example. BUT Note as the number are whole number in this dataset be careful in step a
when creating the text file. If you want values from 0 - 2 (including 2) in the first class for
example. Make sure it is defined in the reclass file as 0 thru 3 = 1 (remembering the 'thru'
means 'up to').

14
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0.

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

' B

~ Raster bands - Result layer

“bmSkm_clip3_Sclassquantiles.tif@1” Output layer matrix_speciesrichness_biomass.tif
“thr_species_richness_SclazsManual? tif@1”

"amp_mam_bir_vuencr_clip@1"

“bm_Skm_clip3@1" Current layer extent

X min 606385.74866 KMax | 17596124 86761

' min -373348.17513 Y omax | 326347.02054

Ak AH 4
Ak 4H dr

Columns | 239 Rows | 241
Qutput format GeoTIFF -
¥ Add result to project
w Operators
+ & sqrt =in - AC0S (
- ! (=13 asin tan atan )
= = = = = AND OR
Raster calculator expression
p— = = OIS — o OIS T T
(("thr_species_richness_5classManual2 tifi@1" = 4 and "bmSkm_clip3_Sclassgquantiles tifi@1” = 4) * 44) + B

(("thr_species_richness_5SclassManual tifi@1" = 4 and "bmSkm_clipd_Sclassquantiles tifi@1™ = 5) * 45) +
(("thr_species_richness_5classManual2 tifi@1" = 5 and "bmSkm_clip3_5Sclassquantiles tifi@1" = 1) *51) +
(("thr_species_richness_5SclassManual? tifi@1" = 5 and "bmSkm_clip3_Sclassquantiles tifi@1" = 2) * 52) +
(Mthr_species_richness_SclassManual2 tif@1" = 5 and "bmSkm_clipd_Sclassquantiles tifi@1" = 3) = 53) +
(("thr_species_richness_5classManual2 tifi@1" = 5 and "bmSkm_clip3_5Sclassquantiles tifi@1" = 4) * 54) +

(("thr_species_richness_5SclassManual? tifi@1" = 5 and "bmSkm_clipd_Sclassquantiles tifi@ 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_5class.tif @1" = 1 and "raster2_5class.tif@1" = 2) * 12) +
(("rasterl_bclass.tif @1" = 1 and "raster2_5class.tif@1" = 3) * 13) +
(("rasterl_5class.tif @1" = 1 and "raster2_5class.tif@1" = 4) * 14) +
(("rasterl_5class.tif @1" = 1 and "raster2_5class.tif@1" = 5) * 15) +
(("rasterl_5class.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_bclass.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) +

15
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(("rasterl_5class.tif @1"
(("rasterl_5class.tif @1"
(("rasterl_5class.tif @1"
(("rasterl_5class.tif @1"
(("rasterl_5class.tif @1"
(("rasterl_bclass.tif @1"
(("rasterl_bclass.tif @1"
(("rasterl_bclass.tif @1"
(("rasterl_bclass.tif @1"
(("rasterl_bclass.tif @1"
(("rasterl_5class.tif @1"
(("rasterl_5class.tif @1"

=3 and "raster2_5class.tif@1" = 4) * 34) +
=3 and "raster2_5class.tif@1" = 5) * 35) +
=4 and "raster2_5class.tif@1" = 1) * 41) +
=4 and "raster2_5class.tif@1" = 2) * 42) +
=4 and "raster2_5class.tif@1" = 3) * 43) +
=4 and "raster2_5class.tif@1" = 4) * 44) +
=4 and "raster2_5class.tif@1" = 5) * 45) +
=5 and "raster2_5class.tif@1" = 1) * 51) +
=5and "raster2_5class.tif@1" = 2) * 52) +
=5and "raster2_5class.tif@1" = 3) * 53) +
=5 and "raster2_5class.tif@1" = 4) * 54) +
=5 and "raster2_5class.tif@1" = 5) * 55)

Formatting the Matrix legend and adding to the map layout

a. 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

c. Pick one of th¢ custom rasfer QML [{7 toadisyer properiesiiom siyie ‘
: : \ L - . seton » maams 16| seocnmarvamt__—— 5|
files of choife of colour scheme WML cobdetions maven -l oo £
. . . " rganize ¥ New folder = 0O @
provided with this tutorial, A _ - =1
\‘ MName Date medified Type Size I
z \ | matrix_blue_brown.qml 04/12/201317:42 QML File |
. . ¥ | matrix_green_blue_brown.gml 04/12/201317:59 QML File
NOte: The Iegend 1S for atted In a - \_‘\atrixigreenibluaﬁbrowni.:orrectordar.q”. 02/11/2014 21:49 QML File
4
. pe || maN_purple_orange.qml 04/12/2013 18:09 QML File
SpeCIfIC Way sO that eac bIOCk Of 5 . \_‘raster_rﬁtnx.qml 27/11/2013 12:20 QML File
. - || raster_matrijgar_spec.qml 27/01/201412:23 QML File
numbers are COIoure In a ramp . \_‘raster_matnx_c‘sped‘qml 28/01/2014 00:23 QML File
. . ) N E
WhICh When presented in 5 CO|UmnS ] l_‘rast:eU'\'\atngreeﬂevlnI(J:ncuwv'\.r.:'m\ 03/11/2014 14:35 QML File
|| raster_matrix2.qml \ 26/01/2014 19:27 QML File
forms a two_way ramp Of ColourS. : || raster_matrix3.qml ‘ 27/01/2014 02:19 QML File
| reds_greybrown.qml 04/12/2013 18:29 QML File
=
Evid] [ ] r
File name: raster_matrix_green_pink_brown.q IQGE Layer Style File (".qml) ‘]
[ open | [ Cancel ]

tutorial) \

F \ Bl
/e v snanessomes e
\’.__ General W Band r)\derlng |~ |

. § |
Render type | Qngleband pseudocolor |+
I.‘ Transparency Band \ Band 1 (Gray) [=] ¢ Generate new color map
WG Invert
E Pyramids Color interpolation \ Linear s - n I
WMode | Continuous ¥ Classes
[ — = _
\ _ Min | 11 Max | 54.956
, -
€D netagats |value [cor | Largs =
I - 11.000000 M Classify
- 12.000000 \
- 13.000000 Win / max origin:
- 14.000000 \ = .
Estimated cumulative cut of full extent.
- 15.000000 \
21.000000 \
- Load min/max values
\ Cumulative - -
\ oot 120 [ -[980 (5 %
\ ® Min/ max
\ Mean +- Fy
\ standard deviation = 00 ¥
[N\ | Extent - Accuracy
\ e Ful ® Estimate (faster)
/ :<.000000 |\ Gurrent Actual (slower)
£1.000000 % :
-~ 52.000000 \ —
ol
Clip |
Restore Default yle Save As Default Save Style ...
Cancel Apphy Help
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Also note that the labels that usually appear next to the legend box have been removed. This
is necessary in order to generate the square legend.

An illustration of the matrix dataset S e

- % [#¥ raster matrix biomass

with the raster_matrix_green_pink
_brown.gml file is presented here. R |

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

in the 5 columns) Variable 1

In the example map above Threatened species 11 12 13 14

richness (Variable 1) was combined with Woody Low .

biomass (Variable 2). Low High
Variable 2

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

11 Low threatened species richness, low woody biomass

12 Low threatened species richness, medium 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 woody biomass
53 High threatened species richness, medium woody biomass
54 High threatened species richness, medium woody biomass
55 High threatened species richness, high woody biomass

Etc.
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d.

e.

f.

g.

h.

From the project menu select project>>New Print Composer

Click on the Add new map icon Jlﬂ and then drag a box onto the canvas. The map

appears with the layers that were icked in table of contents in the project view window.

”
Composer Edit View Layout Abas Setings P d
BooRoRBenaTheoe NAPPAR YHNEELE WMk ¢+ Han®
R = n(‘“”lsr‘n”‘H‘Iwr‘ml‘l‘ulw‘sn‘uw 00 . T tom properties | Command history |
o UEI. T " \ \ \ PN Y j \ ] e
o S B -
|
- i
- (®]ald@][=]2]]
R/ Auto update
P Columns
b Spacns
o P Posilbn and size
» Rm*n
» ame
- —
: ] £l e 3
e 0 mm ly: 17.7595 mm page: 1 53.6% = |1 tem skgrea
\
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! I
To fix the size problem click to expand _ I
. w WHNS LegendGraphic v
the WMS LegendGraphic. Change the
Legend width to 7mm and height to || | |l®98ndwidth |50.00 mm =
7mm 'Legendheight 25.00 mm :
The legend should look similar
Legend
to the illustration right (if only st et speemcires boress
the matrix layer was ticked in
the table of contents in the -
project view).
]
]
Note the legend boxes are now =
: ]
a better size —
]
|
]
]
]
u
u
| —
]
u
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

¥ Main properties

Went Left

Map None

Wrap text on

W Legend items

Update all

. . 7\
Click on the raster dataset name and click = — $Q rster_matg)( subgroup )

the minus button

. Remove the cross from the Auto update (so
when new layers are added to the map thgy
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

|
2

IiNEEN
-

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

Na

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
Low gt High
—b
Low ! 11 21 31
12 22 Variable 1
Variable 2 13
14 Low 11 12 13 14
High N
Low High
Variable 2
(Before rotation) (After rotation of 270)

tick Equal column widths
Expand Spacing
Change all the spacjng

\

N

to update

\
:::l \
@@

Next expand the Columns tab and change
the number of columns count to 5
p. Tick the Split layers and

Q Columns >/

Count 5§ ;

Equal column width®
(
% Spit layers

P Symbol

w WHS LegendGraphic

Legend width | 7.00 mm

Legend height | 7.00 mm

W Spacing

Title space

Box space

Column space

B Position and size

Rotation

k}taﬂun 27000 |5

R —
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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.

|
Click on the add text button | to manually add text to label the legend
Next use the arrow button 7 to drag horizontal and vertical arrows

Select the arrows and use the item properties to e
change the thickness of the arrow line to 0.5mm 2%

¥ Main properties

and the size of the arrow heads 2mm
\ B coior
N Line width 0.50 mm
Arrow head w'H:It

W Arrow markers

LI W

& Default None WG

Start marker [ l 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 @

Main properties

High iah

Variable 1

1 12 13 14

)
.
ey EE

Variable 2

Render as HTML

Ingert 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
richness (Variable 1) was combined with Woody
biomass (Variable 2).

12 13 14

Low

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

11 Low threatened species richness, low woody biomass

12 Low threatened species richness, medium 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 woody biomass
53 High threatened species richness, medium woody biomass
54 High threatened species richness, medium 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)

Y V V V

high threatened species richness — high woody biomass (55)
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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
between the yellow to pink. Make

a note of the RGB values for 12;-..... a

13 and 14

ey

21 22
12 13 14

Similarly you will need to produce a colour ramp from 11 (21,31,41) 51:

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 21, 31 and 41

A

31
21 22

@12 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

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.

—

11 12 13 14
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General W Band rendering

Render type | Singleband pseudocolor | =

Band Band 1 (Gray) ~Generate new color map

: G Invert
|| Pyramids Color interpolation Linear | L
Mode | Conti v | Csses (= [5]
==)E=(®

Min | 11 | Max | 54956
port color map to file

|\.-"alue |Culur | Lab

~17.000000 [ Classify
- 12.000000

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

- 21.000000
- Z2.000000 ~Load min/max values

- 23.000000 -
- 24000000 Cumulative
count cut

- 25000000
- 31.000000
- 32.000000
- 33.000000
- 34.000000
- 35.000000
- 41.000000 S
- 42000000 (

- 43.000000 & Ful @ Estimate (faster)
- 44 000000
- 45000000
- 51.000000

P g
Clip | J

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

€D vetacata

@ Min / max

Mean +/-
d

Current Actual (slower)




