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WHERE IS CARBON LOCATED?

EXERCISES FOR QGIS
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In the following set of exercises we are going to review some global
carbon datasets available for Mongolia and explore its distribution
among different land categories.

- Ruesch & Gibbs 2008

- Thurner et al. 2014

- Scharlemann et al. 2014
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EXPLORING THE DATASETS

1. Open the following files in E:\\...Cabon_Maps

- Ruesch & Gibbs 2008:
- Thurneretal. 2014

- Scharlemann et al. 2014

2. Using the knowledge acquired in the previous sessions, change the
symbology of the layers to allow an easier interpretation of the data.

3. Visually review the distribution of carbon density in the different

layers. Does it makes sense according to the your knowledge on the
matter?
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We are now going to apply different techniques to compare, visually
and quantitatively, the values estimated by the different datasets. Let’s
first compare the two datasets containing estimates of forest living

biomass: Thurner and Ruesch & Gibbs.

To do that, first we need to ensure that the projection, resolution
(size of the cells) and extent (geographic boundaries) are the same in

all layers.

Right click on each layer, go to Properties
and check this 3 layer properties in
the Metadata tab.

When finished, the dimensions of each
raster layer (number of rows and columns
Should be exactly the same

v Ruesch FCD
0
79

k) Zoom to Layer
Show in overview
Zoom to Best Scale (100%)
Stretch Using Current Extent

o Remove

| Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles r

Save As...

Save As Layer Definition File..,

Rename k

lo/Redo

o)




Keyword list |

Dataurl | | Format 2

W Attribution
@ Metadata
\

Title |

urd | i

W MetadataUrl

url |

Type = l Format | =

W LegendUrl -

url | A‘] Format | & ]

W Properties

Layer Extent (layer original source projection)

-941458.7502455036155879,4604316.6705570342019200 :
1745622, 1358652841299772,5917942,0286 150705069304 v

[ aOK ” XCancel

v

Voo |[ 55

’ Style .

Documentl * X

Dimensions
X: 2687 ¥Y: 1314 Bands: 1

Extent

—-941458.7502455036155879,4604316.6705570342019200 : 1745622.1358652841299772, SNl E i pa i na-ts it fois ool

Only the layer extent is different so this is the only thing we wil need to change,
copy the extent values of the Thurner layer in a text file .
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. Save raster layer as... == - Pam—"—
Aeshentnations,
Outputmode @ Rawdata | ' Rendered image
Format i GTiff = ! Create VRT
Saveas | ] Browse... I
CRS ’ Layer CRS (EPSG: 32648, WGS 84 / UTM zone 43N) = | "‘ij
—)

W Extent (current: layer)
—_—

South | 4603807.992111938

North | 5919834.054693635
est | -941805.0010303394 f East | 1746759.3282608073 1 >

| Layer extent ‘ | Map view extent |
— T
W Resolution (current: layer)
@ Horizontal 3999.838 Vertical | 1000.02 .- Layer resolution |
) Columns | 2639 | Rows | 1316 Layer size

Save the Ruesch layer using the same extension of the Thuner data. Ensure that
the CRS system is correct (EPSG: 32648) and that the extent we are changing is

layer extent and not the map extent
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Do the same for the Soil_C data.

We are going to compare the carbon values estimated by Thurner et al.
and Ruesch by making a difference map and graphically see where these
estimations agree and disagree.

Go to Raster > Raster Calculator

ST WS a2 U Saaaasaas e

Project Edit View Layer Settings  Plugins  Vector Database Web MMQGIS  Processing Help

NEERBLR[E .@+W p};agm

o @ Georeferencer

00 o >, absc absc i
"I?, » [ (I _S, /% Uﬂ =g Heatmap ¢ . h‘:‘ | b C5W
. . Interpolation k
l I i "JH Qx"s"'i:_'& af‘ﬁ

2 LRy L | -1
Landscape Ecology  *

¢ po  LBVET order = MOLUSCE +
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We are going to substract one layer to the other, in order to graphically
and spatially explore the level of agreement of the between both

datasets.

We are going to substract Ruesch to Thurner.

-
/: Raster calculator
iy

—Raster bands

Ruesch FCO@1
ol

—Result layer

Qutput layer

Current layer extent L\\)

xmin [ -341805.00103

[2] svax [ 17467533826 [3]

¥ min [460380?.99211

'%] ¥ max [ 5519834.05469 '%]

Columns [ 2689

[2] Rows [ 1316 B

Output format [GeoTIFF

+| Add result to project

o JL s s JL e JL » [ e L]
- JL ¢ JL = J{ em J[ @0 J{ e J[_ ]
< JL > JL - Jl < J[ > J[ a0 J[ =® ]

ster calculator expression

“Thurner_FCD@1" - "Ruesch_FCD@1"

S —

Expression valid
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When done, right click on the resulting file go to Properties > Histogram.
Click on compute histogram.

[ .+ Layer Properties - resta | Histogram M

\'-..,__ General
: Raster Histogram
ll:g style 14 —_
I Transparency
J aNsparency md
ﬁ Pyramids b I
m —
UE Histogram B
G %, I
| Metadata c 8-
g |
o
g ¢
L
B I

8
&
2
y
&

Pixel Value
— Band 1%
Set min/max style for [Band 1| % ] Min[—60,9344] @ Max %} [ :Qi Prefs,fn.cﬁonsv
[l Twl

QGIS will compute a graphical representation of the distribution of the values.
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We are now going to represent this graphically. Change the symbology
of the layer to represent negative values in red, neutral in yellow, and
positive, in blue. In this way, we will be able to see where are the areas
for which Thurner estimates higher or lower carbon than Ruesch.

Right click on the layer go to Properties > Style

. Layer P rties - resta | Styl
A Layer Properties - resta | Style

Y

%, General

Iﬂ Transparency

W Band rendering

Ender type [Singleband pseudocolor ¥ ]

Band Band 1 (Gray)
B Pyramids Color interpolation [Discrete = ]
S - =]

= WIEIETSIE)
ri Metadata Value Colar Label

-+ 0,000000 I 72575200

i 0,100000 0.803700

- 95,000000 4, 532600

—Generate new color map

[ W vicreu

:

Min | -72,9752

Max | 94,5826

Mode |Equalinterval ¥ | Classes EE

Invert

[

Classify

Min / max origin:

Estimated min / max of full extent.

|—Lnad min/max values
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We are now going to use Raster Calculator to produce a combined
Carbon map for Mongolia, by combining biomass and soil carbon

Open Raster Calculator

The combined map will
have estimation for both
soil and living biomass

-
./: Raster calculator
4 —

Raster bands

Ruesch FCD@1
Soil C@l
Thurner_FCDi@1

Result layer

Output layer

Current layer extent

Xmin | -541805.00103

'3 Max | 1746759.32825 5]

ymin | 4603807.99211

'3 vmax | ss1s834.05468 3]

Columns [ 2689

2] Rows | 1316 =

Cutput format

| GeoTIFF :]

+| Add result to project

T e I = I (e )
T 0 0 = e I = e [ ]
< JC > JC = JC = JC > JCme ) = ]

Raster calculator expression

"Ruesch_FCD@1" + "Soil_C@1"

Expression valid

-
|
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Let’s Make our own Carbon Map

The simplest approach to derive a carbon stock map is to assign a single value
(or a range of values) to each of a number of land cover, vegetation type, or
other thematic map classes (Stratify and Multiply Approach)

These thematic class areas are then multiplied by the assigned values to
estimate total carbon stock values

We are now going to produce a carbon map for Mongolia using the default
values of IPCC.
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COUNT: Number of pixels within each class
MEAN: Mean pixel value within each class

/¢ Attribute table - Zonal statistics = Features total: 7, filtered: 7, selected: 0
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L= L TR, R S L N

m
=t

GROUPID

m,

E L FE BE
[+

-t

v

& GROUPEMG
7 Other soils and b...

& | Saline soil
5 | Piparian soil

4 Soil of humid areas

3 | Soil of steppe val...

2 Low mountains a...

1 Mountain soil

o

*

)

_min

7.787300
7787300
10.512000
7787300
6.765700
7787300
7787300

]

||

_max

152.080795
124.113503
152.080795
152.080795
151.316193
152.080795
152.080795

_sum
1780644, 750000

F29572.312500
1706160, 375000
3430574, 250000

21221518.000000
11061797, 000000
344546 16. 000000

_count
50608, 000000

24200.000000
28364.000000
45126.000000
©33145.000000
267546.000000
520821000000

_mean
35,185045

30.147516
60,152319
75.022121
33.513101
41299094
66,154429

_std
25,904836

16.497452
33.191954
34.558511
22,997043
23.010255
33.708623

_unigue

110.000000

71.000000

95.000000
100, 000000
151.000000
135.000000
158.000000

_range
144.293495
116.326202
141.568795
144, 293495
144,550493
144, 293495
144.293495



PROGRAMME

ONU-REDD

WA/N\ Food and Agriculture
F\S

/ ) M
/0 Organization of the . \i\' ’p'/
. ¥/ U N\

7 United Nations

Empowered lives.

Now, we want to explore how carbon is distributed among different land”

categories through different methods.

The Zonal statistics algorithm produces statistics for raster layers based
on a zonal polygon layer. For example, you can generate statistics of
forest cover (raster layer) within protected areas (vector polygon zones

layer).

Open Zonal Statistics in the Processing Toolbox

First, we are going to explore the relationship
between Soil C and soil types;

Choose Ruesch_VCD as a raster Layer and
Soil_Types as a vector file

Click run.

#: Zonal Statistics

Parameters Log Help

Raster layer

Ruesch_FCD [EPSG:32648]
Raster band
1

Vector layer containing zones

Soil_Types [EPSG:32648]
QOutput column prefix

' Load whole raster in memory

Zonal statistics

¥ Open output file after running algorithm
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Now, we want to explore how carbon is distributed among different land”

categories through different methods.

The Zonal statistics algorithm produces statistics for raster layers based
on a zonal polygon layer. For example, you can generate statistics of
forest cover (raster layer) within protected areas (vector polygon zones

layer).

Open Zonal Statistics in the Processing Toolbox

First, we are going to explore the relationship
between Soil C and soil types;

Choose Ruesch_VCD as a raster Layer and
Soil_Types as a vector file

Click run.

#: Zonal Statistics

Parameters Log Help

Raster layer

Ruesch_FCD [EPSG:32648]
Raster band
1

Vector layer containing zones

Soil_Types [EPSG:32648]
QOutput column prefix

' Load whole raster in memory

Zonal statistics

¥ Open output file after running algorithm
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ANCILLIARY CARBON MAPS

Ruesch & Gibbs. 2008

Global Biomass Carbon Map For the Year 2000
Above and belowground living vegetation for all land cover types.

Based on IPCCTier-1 methodology.

Global Above- and Below-ground Living
Biomass Carbon Density

397
D[P UNEP

Empowered lives.
Resilient nation:
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ANCILLIARY CARBON MAPS
Thurner et al. 2014

- Carbon Density Map for Temperate and Boreal Forests of the world
- Above and belowground living vegetation, but only for forest habitats.

- Based on the combination of Radar remote sensing data and field
measurements.

Carbon Density [kg C m 7]
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ANCILLIARY CARBON MAPS
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DISCUSSION

What carbon data is available for Mongolia?

Review global datasets and explore its spatial distribution
among different land cover types.




