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FUTURE

Climate change impacts on trees SPace

Climate-related changes in:
e temperature,
* rainfall,

* nitrogen deposition :ijzzjim-*fﬂ‘[ Carbon ]
. R starvation \
can affect tree physiology :
wr—— Piffus'ive - Cel-lular
[ weather events ] l(lgﬁ?i;?;; S;l{pa;ringl;

transport capacity

Reduction in wat
) [Hydraulic failure]

: Rolot system Xylem cavitation
impairment (FL) (DH, DH + HT)

(Menezes-Silva, et al. 2019)

Temporal scale
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Climate change impacts on forest ecosystems ®szace

Expected cascading effects

(direct and indirect)
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(Kramer, et al. 2020)
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Satellite images for vegetation monitoring s~ace

Land use and land cover

Cover

— foliage projective cover
— tree density

— coarse woody debris

— greenness

— vegetation health

Vegetation structure

— vertical forest structure

— above-ground biomass

— leaf area index

— basal area

— individual crowns and gap size

Vegetation chemistry and moisture

— foliar chemistry

— fraction of absorbed photosynthetically
active radiation

— moisture content

Biodiversity

— individual species identification

— biodiversity

Disturbance

— detecting forest disturbance and recovery
over long and multiple time periods

— fire scar mapping
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Photosynthesis SPace

the plant absorbs water (H,0) and mineral
salts that are found in the soil through the
roots

the leaves take carbon dioxide (CO,) of the air
through the small pores

the leaves trap energy from sunlight

& the plant uses energy of sunlight to turn
carbon a . | water (H20) and carbon dioxide (CO,) into

dioxide ; sugars and oxygen (O
A ,- g ygen (O,)

€ At

the plant releases oxygen (O,) into the air

the plant uses the sugars — glucose
(C1cH12,0g) - for growth

it ,ff [ \1 @;.
3 &

CO, + H,O CH.,O, + O,

CARBOM WATER GRUCOSE DXYGEM
DIOXIDE e




B \We will use:

MODIS Seace
Moderate Resolution Imaging Spectroradiometer

e MODIS satellites are viewing the entire Earth's
surface every 1 to 2 days

e acquiring data in 36 spectral bands ranging in
wavelength from 0.4 um to 14.4 um

e varying spatial resolutions (2 bands at 250 m,
5 bands at 500 m and 29 bands at 1 km)

| * operating from 1999 (global products avaiable
from spring 2000)

B © MODO09A1 reflectance product to calculate vegetation indices

Bl © MOD13A1 vegetation indices product to analyse changes in growing

season characteristics in the period 2000-2020
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Remote sensing uses properties of S~ace
electromagnetic spectrum for objects observation

Penetrates Earth’s
) J
Atmosphere? Y J J
Radiation Type Radio I"u"l icrowave Infrared Visible Ultraviolet  X-ray Gamma ray
Wavelength (m) 107 107 0.5x10°° 107 107 107+

Approximate Scale
of Wavelength

Buildings Humans  Bufterflies Needle Point Protozoans Molecules  Atoms  Atomic Nuclei

10* 10° 10" 10t 10+ 10+ 1077
Temperature of
objects at which 8
this radiation is the || D
mostintense %
1K 100 K 10,000 K 10,000,000 K

wavelength emitted _277 °C _173°C 9727 °C ~10,000,000 °C
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Leaf anatomy and processes which take place in ®srace
leaf have a footprint on satellite images

cuticle [[><
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| | chloroplast
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Interaction of electromagnetic wave with leaf: ®s5ace
reflection, absorption, transmission

chlogbplast
vagfiole
nycleus
g~ ell wall
‘" fcytoplasm

palisade

mesophyll

spongy

lower epidermis | =
cuticle [

Why are leaves green?




B Spectral curves of leaves

i ot different state

Reflectance of various
wavelength depends
strongly on leaf state

Reflectance [%]
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(Wozniak et al. 2020)
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Vegetation spectral curve — dominant factors ® seace
controlling leaf reflectance
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MODIS bands and vegetation index
Leaf Cell Dominant factor controlling
pigments;  structure . Water content  |e5f reflectance
. 431 2 5 6 7 MODIS bands
707 'gt' Is,cﬁ:)tﬁ]grlwl ab\é\{)ari)etﬁcin Primary absorption bands
300 NIR / \
‘q—; 50 plateau
£ 0. ' / Normalized Difference
g . Vegetation Index
&
204 NDVI
(NIR — Red)
101 NDVI =
o | A Y N I B R B (NIR + Red)
04 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 24 26
| Wavelength (um) (Rouse et al. 1973)
Visible ¢ NIR 1 SWIR .
o C 'CJ: I
B 0
&
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Normalized Difference Vegetation Index - NDVI —

MAX =1 MIN = -1
intensive photosynthesis lack of photosynthesis
Infrared Red Infrared  Red Infrared  Red Infrared  Red
76% 4% 76% 32% 70% 38% 20% 10%

(76-4)/(76+4)=0.9 (76-32)/(76+32)=0.4 (70-38)/(70+38)=0.3 (20-10)/(20+10)=0.3
NDVI=0.9 NDVI=0.4 NDVI=0.3 NDVI =0.3

(Wozniak et al. 2020)
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Research questions SPACE

e Has a phenological cycle changed from 2000 to 2020 (length of growing
season, its intensity, its maximum period)?

e What could be the possible drivers of changes?

o
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Practice SPace

1. To calculate NDVI using MODIS reflectance images (MOD09) and to
compare the values of indices for different land covers

2. To analyse changes in photosynthesis cycle from 2000 to 2020 in
different regions — .

- | &=y mieczniezielone I:I lay [Eciaste
|:| sawanny i lasy suche |:| | 2=y iglaste
|:| pustynie | patpustrnie |:| tundny

- reglinnos & Srodziemnomorsk a |:| pustynie ladowe

|:| stepy - relinnosé gorska




Instruction — part 1.

Calculation of vegetation index NDVI

Opening software and data
1. Open QGIS

Setup

% QGIS Desktop 3.20.3

a Ot Designer with QGIS 3.20.3 custo...

2. Drag an image ,region_date_multiband.tif”

(2 Untitled Project — QGIS
Project

Edit View Layer Settings Plugins Vector Raster Mesh Processing Help
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D8RR O¢ o N LRI EBEaEDORZ @ %2 v
LAY AN =g =
Browser (=]E3]
LT
Favorites =
» [ Spatial Bookmarks
» [&] Home
» [y
» [ Dy
» [0 EA
» [y ] I .
: = France
» [T NA v Zarzadzanie
» 700 MNarzedzia gtowne Udostepnianie Narzedzia obrazéw
Layers
. [ i ! . N
R 4 £ 30E ) | o Wytny = x -I - v *
T W Kopiuj éciezke - = ! 7
Przypnij do paska Kopiuj Wklgj bl L Przigies Kopiuj Usufi  Zmien Nowy Wihasciwosc
Szybki dostep (] Wlej skrét do do~ - nazwe folder @ &
Schowek Organizowanie MNowy Otwieran
«— v 1 « edu * roslinnosc » France v O 2 Przeszukaj: France
dla_Marty ~  Nazwa
g dla_Marty.zip 2000
Edyta 2005
GUS_WYNIKI 2015
GUS018 | France_2020185_muli¥gand.tfw
G-U52[}19 ’* France_2020185_multiband.tif

GUS2020

£ France_2020185_multiband.tif.auxxml



Project Edit View Layer Settings Plugins Vectar Raster Mesh Processing Help FUTURE
NoERR® OB PRPRA—~RBaLIUOR L% -=-° -0 SrCCE
R@Voaowm @ 7 s oy @ 2

= - My~ 0L

Browser B®E |
D& THO
Favorites

IV spatial Bookmarks
|68] Home

[0

» [ DN

» [ Ey

» DL

¥ O NA _

» [T O ¥
Layers B
o« 0 &% o-FFTL

- || B France 2020185 multiband

v v v

B Band 3

New layer

The view of new layer




3. Open toolbox

Project Edit View Layer Settings Plugins Vector

BRRY Ol PR HabtlOR

W]
L A AL
i~ v_va

Irowser
GRT®HO
;}' Favorites

+ 1" spatial Bookmarks

+ [&] Home

L I 5

» I DA

O EN

0 i L B

» O Ny

I 0A

ayers

A N SRS - S

¥ V| [ France 2020185 multiband
B Band 1 (Gray)
M Band 2
M Band 3

-

(& *Untitled Project — QGIS

Project Edit View Layer Settings Plugins WVector Raster Mesh [JH{elal=S3]y0]

NoBERRS O X PB

BQV./Z B I
-G

Browser
Moy o

Raster Mesh Processing Help

@ - (% z
ﬁ@l
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Toolbox Ctri+Al+T
¥ Graphical Modeler... Ctrl+Alt+G
N (L) History... Ctrl+Alt+H
:9 Results Viewer Ctri+Alt+R
& Edit Features In-Pl3
v v 'd__' [T+

°2 H

| Processing Toolbox
* A0 = £
| Q ke
[» @ Recently used
» 2} Cartography
b (2 Database
» (2 File tools
» (2 Interpolation
] Q Layer tools
b (2 Mesh
b G Metwaork analysis
b {2 Plots
3
»
b
»
»
»
4
b

() Raster analysis

() Raster creation

() Raster terrain analysis
(3} Raster tools

() Vector analysis

Q Vector creation

(2 Vector general

{2 Vector geometry



4. Write calculator in the
Processing Toolbox Search
window

Processing Toolbox
*‘t -
O\ calculator £
» (L) Recently used
* () Raster analysis
% Raster calculator ¥~ poctor calculator
Reclassify by layer
-+ Reclassify by table tool
* (&) Vector table
Advanced Python field calculator
Field calculator

a GDAL

* Raster miscellaneous
"ﬂl.- | . [P T R [T I

L

3. Double click on

FUTURE

Q Save file

T <« Dysk lokalny (E) > edu *> roslinnosc > France v [$] 2 Przeszukaj: France

Organizuj * Nowy folder ==

ﬁ Dokumenty ~ Nazwa Data modyfikacj Typ Rozmiar
& Muzyka 2000 10/11/2021 408 PM Folder plikow
<3 Obiekty 3D 2005 10/11/2021 410 PM Folder plikéw
&= Obrazy 2015 10/11/2021 3:57 PM Folder plikow
‘ Pobrane *: multiband.tif 10/20/2021 1:.04 PM IrfanView TIF File 73322
I Pulpit
B wideo
£ Dysk lokalny (C)
= Dysk Iokalny (D:)
w~ Dysk lokalny (E:)
o — >
Nazwa pliku: ~
Zapisz jako typ: | TIF files (%tif) v
~ Ukryj foldery Anulyj

Y sPdCce

aster Calculator

Parameters | Log Raster calculator

Bt This algorithm allows performing algebraic
operations using raster layers,

Layers Operators

The resulting layer will have its values computed

- = according to an expresson, The expression can
France_2020185_multiband@1 = = EE = log10 AND contain numerical values, operators and

references to any of the layers in the current

France_2020185_multiband@2

R = / acos asin In OR project. The following functions are also
France_2020185_multiband@3 supported:
France_2020185_multiband @4 - sart tan atan ( ! o o e 0. In0, log 100
p 5020125 multiband@s -sin{), cos(, tanQ), atan2(), In0), log100
Fraﬁce_zﬂzm 85_ Itiband @6 S s = A= <= == The extent, cel size, and output CRS can be

rance_ _multiban - defined by the user. If the extent is not spedified,
France 2020185 multiband@7 - abs min max the minimum extent that covers selected reference

layer(s) will be used. If the cell size is not spedified,
_ the minimum cell size of selected reference layer(s)
Expression will be used. If the output CRS is not spedified, the
CRS of the first reference layer will be used.
( "France_2020185_multband@2" - "France_2020185_multband®@1") / ( France_2020185_multband@2" + "France_2020185_multband@1") The cell size is assumed to be the same in bath X
and Y axes,

Layers are referred by their name as displayed in
the layer list and the number of the band to use
(based on 1), using the pattern ‘layer_name®@band
number'. For instance, the first band from a layer
Expression is valid named DEM will be referred as DEM@1.

When using the calculator in the batch interface or

Predefined expressions from the console, the files to use have to be
specified. The corresponding layers are referred
NDVI - Add... Save... using the base name of the flle (without the full

path). For instance, if using a layer at path/to/my/
rasterfile. tif, the first band of that layer will be
referred as rasterfile. tif@1.

Reference layer(s) (used for automated extent, celsize, and CRS) [optional]
0 inputs selected

Cell size (use 0 or empty to set it automatically) [optional]

e

0.000000
Output extent [optional]
Mot set

Output CRS [optional]

Output
E: fedu/roslinnosc/France NDVI. tif

/| Open output file after running algorithm

Cancel

Run as Batch Process Close Help

b1l)/(b2+b1) to calculate N

6. Select multiband file
7. Define the n of the output layer NDVI

ine new layer extend

8. Run



rowser an

The NDVI layer will appear in your project. However due to o :
erroneous value at the Edge of clouds it will be little visible. == 5o
To make it visible do the following: .
a) click right button of the mouse on NDVI layer and choose =
rawgo-8#20
H 1 - NDVI
Properties op o 0 goom o Larer® T
* |E| Show in Overview I
Copy Layer © ¥ ¥ muhiband
M Band 1 (Gray)
I# Rename Layer ::a::i

b) open Symbolqg

c) change min and max to the range value of the ND

~ /| &= multiband
M Band 1 (Gray)
I Band 2

Band 3

v v v W ¥ W ¥
I
=]
"n

HDF4_EOS:EOS GRID
F4 EOS-EOS GRiD  Move to Bottom
%* N4 EOS:EOS GRID

B Duplicate Layer
Q Remove Layer...

Change Data Source...
Set Layer Scale Visibility...
Layer CRS

, GRID| Export

Styles
Add Layer Notes...

1> and press OK

,}@ Zoom to Native Resolution (100%)
Stretch Using Current Extent

¥ HDF4 EOS:EQS_ GRID:"MODOIGA.A2005146.h18v04,
¥ HDF4 EOS:EOS GRID:"MODOSGA.A2005146.h16v04
¥ HDF4 EOS:EOS GRID: MODOSGA.A2005146,h18v04
3 HDF4_EOS:EOS GRID:"MODOSGA A2005146.h18vD4
¥ HDF4 EOS:E0S_GRID:"MODOSGA A2005146.h18v04
¥ HDF4_EOS5:EO05 GRID:"MODOSGA.AZ005 146 h18v04
3 HDF4_EOS:EOS GRID: MODOSGA A2005746.h15v04

@ Layer Properties — NDVI — Symbology X
Q w Band Rendering
P _ . i -
{1 Information Render type | Singleband gray
Gray band |Ear‘|d 1 (Gray) hd |
33 Source
. Color gradient | Black to White - |
&% Symbolo
! . - Min -1 | Max |1| |
| Transparency Contrast i
bpesamsass enhancement |5tretd1toM|nMax b |

& Histogram
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You will obtain a similar image.
White colour means that the photosynthesis within the area is very high, black that it is very low.

&
4
<

rowser (=]

I_”T®*O &
Favorites - E .

Spatial Bookmarks e
' @] Home J _ : 3
] C:\ : i i L3
E3 DA
B Ey
O
[RY
7 o\
7 un ~
ayers B
o i = % G

Band 1 (Gray)
1

|-1

* /| &= multiband

M Band 1 (Gray)

M Band 2

W Band 3

%" HDF4 EOS:EQS GRID:"MODO09GA.A2005146.h18v04
* HDF4 EOS:EOS GRID:"MODO09GA.A2005146.h18v04
¥ HDF4 EOS:EQS GRID:"MODO09GA.A2005146.h18v04
" HDF4 EOS:EQS GRID:"MODO9GA.A2005146.h18v04
%* HDF4 EOS:EOQS GRID:"MODO9GA.A2005146.h18v04
2 HDF4 EOS:EOS GRID:"MODO09GA.A2005146.h18v04
¥ HDF4 EOS:EQS GRID:"MODO09GA.A2005146.h18v04

v v v v v w w
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Comparison of the values of NDVI Saace
for different land covers

1. Drag multiband image to the top of the list

irowser & )
Q2T ®*O
\;:1' Favorites

» IV Spatial Bookmarks
+ [@] Home
g =
« [ DA
v B
3 = BB
v [l NA L
3 s 0 k]
ayers
o Ml ®%o-#ADQ
~ 2 France_2020185_multiband

B Band 1 (Gray)

M Band 2

M Band 3 _
> | ¥ NDVI |




Leaf Cell i Dominant factor controlling

2. Click right button of the mouse on multiband layer to open pigments’ _ structure | Water content  |eaf reflectance €
. 431: 2 5 6 7  MODIS bands
Properties 801 MMM M - - -
5 : 707 [Chiddophyll Water i i
»-= multiband (;1 Zoom to Layer(s) o Hshdtion absorptiop Primary absorption bands
M Band 1 (Gray o, _ e NIR
M Band 2 & Show in Overview 90_; 5. plateau
M Band 3 Copy Layer £ 20 N
v = EVI Rename Layer o I/I ™
v = NDVI ] : : = 301 -~
+£1 Zoom to Native Resolution (100% ~
Band 1 (Gray) |~ : (100%) . Red edge
1 Stretch Using Current Extent r »
] i 104
L. Duplicate Layer Ak pehh
[ 0L . — T T T T T T . . :
[L Remove Layer.. 04 06 04 1.0 1.4 1.4 1.§ 1.8 2.0 22 24 26
- Move to Bottom . Wapelength (pgh)
b = HDF4 EOS:E — :
R % prs Fos:y  Change Data Source... Visible NIR ' SWIR
. . me . S O Q! :
b || HDF4 EOSE  Setlayer Scale Visibility.. | QX Layer Properties — multib 3§ :
3 :I. HDF4 EOS:E Layer CRS , ol w Band Kendering : :
4 = HDF4 EOS:E
a R nrA EAC-E Export » . a Render type | Multiband color -
4
Styl »E -
Q) Type to locate (Ctrl+K) tyles g - Red band Band 2
_ _ -~ Add Layer Notes... — P S - 75
zial: Stephen Berrick - FOI Properties... ] ‘3’ Symbology
: Green bandgy | Band 5 v
- Min |-11 Max | 4308
. L. (- 00 Blue band Band & -
3. Change Multiband colour composition to . =
N ax
see better differences among different land Contrast _
4% no enhancement Stretch to MinMax -
covers
P d
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Checking vegetation indices
for different land cover and
their interpretation

Identify Results
Layer

4. Choose Feature Identification .
tool and click on the image

Identification Results window will ', \ou
appear and Values of all layers

25t TR

5. Change View to Table

6. Click on different types of land cover and
check NDVI values

7. Elaborate table with NDVI for different land
cover discuss and draw conclusions about
photosynthesis activity, where is the most/less
intensive and why.

i

View | Table v

« 1| France_2020185...
#! 2 |France_2020185...
* '3/ France_2020185..
4 | France_2020185...
|5 France_2020185...
~ & France_2020185...
7 | France_2020185...

= =l W=

FID

Attribute
Band 1
Band 2
Band 3
Band 4
Band 5
Band 6
Band 7
Band 1

Value

464

4437

255

689

3842

2186

865
0.810651
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Instruction — part 2. cuTuze
Analysis of changes in photosynthesis cycle from 2000
to 2020 in different regions

X
1. Load sample points using % é\’ E
Open da ta SO urce m an ager @) File Directory Database Protocol: HTTP(S), doud, etc. k‘
* Raster Encoding Automatic - EE
:1!: Mesh Source Ff
2 . Se I e Ct Vector ; Point Cloud Vector Dataset(s) |E:\edu'roslinnosc\France\France_sample_points.shp ||,‘:
& Delimited Text ]

GeoPackage ESRI Shapefile driver help page for detailed explanations on options
EMCODING

. . I #_ Spatialite
3 * Se I eCt reglon_sample_pOIr’ts' Shp f (22 Open OGR Supported Vector Dataset(s)
T <« roslinnosc * France v &) 2 Przeszukaj: France j_
Organizuj ~ Nowy folder = ~ [ i
4 Add b Muzyka ~  Nazwa Data modyfikacji f
& Obiekty 3D Ij France_2020185_multiband.tfw 11/6/2021 4:00 PM .
&=/ Obrazy 3 France_2020185_multiband.tif 11/6/2021 4:00 PM
¥ TOTe— 2 France_2020185_multiband.tif.awxxml 11/6/2021 4:00 PM k
5 . C|ose I Pulpit <) France_samprepemsdai__ 10/22/2021 3:25 PM
Meo France_sample_points.prj 1022 _relyj Or L
& Dysk lokalny (C) T ——RaaLeS 0 10/22/2021 3:25 B Pli
. Dysk lokalny (D9 [ France_sample_points.shx 10/22/20271 3. P Cose %dd hiclo
] MODO9A1.A2020185.h18v04.061.202034..  11/5/2021 56 PM Pli
~_ Dysk lokalny (E) L v - ! v
W >
Mazwa pliku: |France_sample_points.shp V| All files, ~ .
Anuluj . M
.
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New layer will appear

rowser
I TR O
Favorites
Spatial Bookmarks
\&¥] Home
= e
[ AN
[ EA
i
3 NA
1o
ayers
¢ 4 = T &~
v/ @ France sample points
* /| = France_2020185_multiband
M Band 2
M Band 5
M sand 6
» W] = NDVI
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Extraction of NDVI values within growing season S>ACE

6. Remove all the layers except region_sample_points .shp. Select layers clicking on them and pressing Crtl. Press right
button of the mouse and select Remove Later ... from the list

S

== France 2020185 multiband g
4 Zoom to Layer(s)

M Band 2
M Band 5 93 Show in Qverview
M Band 6 Copy Layer

=" NDVI

Rename Layer
;?i‘ Zoom to Native Resolution (100%)
Stretch Using Current Extent

(-2 Remove layers and groups X

] Duplicate Layer Remove 2 legend entries?

Move to Top

‘}| Ok, | Cancel

- ¥ S -

Move to Bottom

Group Selected
Change Data Source...

Set Layer Scale Visibility...
Layer CRS 4

Export »
Add Layer Notes...

Properties...




7. Select all MOD13A1 files in the your region folder year 2020 and drag to the project

X *Untitle

DpARRE OQepRI D
B@Vosm @ 4
N-8-p-5

3rowser B
LavTmHte
Favorites

Spatial Bookmarks
Home

A\

[BRY

E\

L\

N

M 0a '
_ayers @®
o 0w T 3 i

v @ France sample points

S

ORE

f .

Q Select Raster Layers to Add... | MOD13#

E:\edu'yoslinnosc\France\2015YMOD 1341, A2015193.h18vi
d

Layer name

[2400x2400] 500m 16 days EVI MOLIS_Grnd_16DAY_S0Um_VI (1b-bit integer)
[2400x2400] 500m 16 days MIR. reflectance MODIS_Grid_16DAY_500m_V1 (16-bit integer)

2r i
1
6
0 [2400x%2400] 500m 16 days NDVI MODIS_Grid_16DAY_500m_V| (16-bit integer)
4 [2400x%2400] 500m 16 days NIR reflectance MODIS_Grid_16DAY_500m_VI @6-bit integer)
2 [2400%2400] 500m 16 days VI Quality MODIS_Grid_16DAY_500m_VI (16-bitfjunsigned integer)
5 [2400x2400] 500m 16 days blue reflectance MODIS_Grid_16DAY_500m_VI (§6-bit integer)
1 [2400x2400] 500m 16 days composite day of the year MODIS_Grid_16DAY_R00m_VI (16-bit integer)
1 [2400x2400] 500m 16 days pixel reliability MODIS_Grid_16DAY_500m_VI (&-Rit integer)
3 [2400x2400] 500m 16 days red reflectance MODIS_Grid_16DAY_500m_VI (16@§bit integer)
9 [2400x%2400] 500m 16 days relative azimuth angle MODIS_Grid_16DAY_500n@V1 (16-bit integer)
8 [2400x2400] 500m 16 days sun zenith angle MODIS_Grid_16DAY_500m_VI (1&kbit integer)
7 [2400x2400] 500m 16 days view zenith angle MODIS_Grid_16DAY_500m_VI (1§-bit integer)

-

Select All Deselect Al +/ | Add layers to a group

K Cancel

LUOR QE#HZIBE -m-2a M-
o o= | £ 1 = 2015

Marzedzia glowne Udostepnianie Widok
i = =, 1Y
1 ) -
g ‘ o Wytnij > =] x -I E W
t W Kopiuj sciezke bl i

Przypnij do paska Kopiuj Whklej Przenies Kopiuj  Usui  Zmieri Nowy Whasciwo

[7] wiej skrét

Szybki dostep do~ do~ - nazwe folder -
Schowek Organizowanie Nowy C
° « edu > roslinnosc > France > 2015 v | O 2 Przeszukaj:
® Edyta Nazwa Data mo
GUS_WYNIKI  MOD13A1.A2015049.018v04.006.201529...  10/11/2C
GUSO18 ~ MOD13A1.A2015065.018v04.006.201529...  10/11/2C
GUS2019 _ MOD13A1.A2015081.018v04.006.201529...  10/11/2C
MOD13A1.A2015097.h18v04.006.201529...  10/11/2C
o® GUS2020 - v L
® e _ MOD13A1.A2015113.018v04.006.201529...  10/11/2C
nc Y
@ )  MOD13A1.A2015129.018v04.006.201529...  10/11/2C
® loannis " MOD13A1.A2015145.h18v04.006.201530..  10/11/2C
e o, ° VHWholarization_armadillo ] | A2015161.018v04006.201530..  10/11/2C
jednostki_administracyjne ~ MOD13A1.A2015177.18v04.006.201530..  10/11/2C
) ® 3
°  MOD13A1.A2015193.n18v04.006.201530..  10/11/2C
® ® ®  MOD13A1.A2015209.118v04.006.201530...  10/11/2C
PROJEKTY  MOD13A1.A2015225.018v04.006.201530...  10/11/2C
o1 _ MOD13A1.A2015241.018v04.006.201530...  10/11/2C
(23] : . . o _ MOD13A1.A2015257.018v04.006.201530...  10/11/2C
3 Jednostki_administracyjne.zip .
 MOD13A1.A2015273.018v04.006.201530..  10/11/2C
= Dysk lokalny (E:) 3
 MOD13A1.A2015289.118v04.006.201531...  10/11/2C
artykul_wishard_crop | AaAmAn A4 ARRARAAE LAR AARREARAran | ansaa A

8. Select only NDVI layer (hnumber 0)

Repeat until all images are loaded

FUTURE

SrPCCE



FUTURE

Preparation of tool for the automatic extraction of values from sSPOCE
layers to point

Layer St
387 O
WM

[H0GILE Vector Raster Mesh Processing Help

“¢ Manage and Install Plugins...

9. Go to Plugins -> Manage and Install Plugins

. Python Console Ctrl+Alt+P

A N I + ]

Q Plugins | Not installed (764) x|

O\ sampling| & |
= » AcAlaMa Not installed plugins

. i B9 Installed + Geometric Attributes plug
10. GO tO NOt lnStGIIEd p|Ug|nS & Point sampling tool Here you see the list of all plugins available in the repositories, but
¥. PostGIS Sampling Tool which are not yet installed.

+ Sample by area Click on the name to see details.

% Inst~” rom ZIP G Sample By Features You can change the sorting via the context menu (right click).
: = Thematic accuracy A plugin can be downloaded and installed by clicking on it's name, and

then click the 'Install plugin' button.

11. Write sampling in the search window ¥ settings

12. Choose Point sampling tool

13. Install plugin

e 4> Install Plugin

Cloze Help

New icon will appear 14. Press it to open the tool window
o p —. 8



FUTURE

ﬁ Point Sampling Tool

General Fields About

SrPCCE
— 15. Select point layer

Layer containing sampling P9
sample_points_reproject
Layers with fields/bands to get values from:

HDF4_EOS:EOS_GRID:"MOD13A1.A2000305.h18v04.006.25 7 5139075558"
HDF4_EOS:EOS_GRID:"MOD13A1.A2000289.h18v04.006.201513905+_ *~"
HDF4_EOS:EOS_GRID:"MOD13A1.A2000273.h18v04.006.2015127 275559

HDF4_EOS:EOS_GRID:"MOD13A1.A2000257.h18v04.006.2015139074748"
HDF4_EOS:EOS_GRID:"MOD13A1.A2000241.h18v04.006.2015138080613" :

:Band 1- N0

:Band 1: 500m 16 days EVI (rasta"
o uays EVI (raster)
: Banw " 500m 16 days EVI (raster)
:Band 1: 500n. < days EVI (raster)
Band 1: 500m 16 days "\ ‘raster)

HDF4 EOS:EOS_GRID:"MOD13A1.A2000225.h18v04.006.2015138075440" : Band 1: 500m 16 days EVI (raste-,

Qutput point vector layer:

E:/edujroslinnosc/France /2000 /sample_peoints_2000.csv

v | Add created layer to the map

Status:
Complete the input felds and press OK...

Browse

— 16. Using Shift and mouse select all layers

— 17. Set output layer name, select csv format

™~ 18.Go to fields tab

19. Change the names of the fields from default
to the number of the day of the year (last 3

¢ Point Sampling Tool

General

Fields About

HDF4_EOS:EOS_GRID:"MOD13A1.A2000209.h18v04.006.2015138075138" : Band 1: 500m 16 days EVI 209
HDF4_EOS:EOS_GRID:"MOD13A1.A2000193.h18v04.006.2015138073706" : Band 1: 500m 16 days EVI 193

HDF4_EOS:EOS_GRID:"MOD13A1.A2000177.h18v04.006.2015138073717" : Band 1: 500m 16 days EVI 177

HDF4_EOS:EOS_GRID: : : 408" : Band 1: 500m 16 days EVI 161

digits before .h)

20.Press OK. ==

HDF4_EOS:EOS_GRID:

HDF4_EOS:EOS_GRID:"MOD13A1.A2000129.h18v04.006.2015137053027" : Band 1: 500m 16 days EVI 129

HDF4_EOS:EOS_GRID:"MOD13A1.A2000113.h18v04.006.2015137035129" :

The file .csv will de obtained

21. Close QGIS

8 AU T rOSESE=aRID MOD13A1.A2000097.h18v04.006.2015136040608" : Band 1: 500m 16 days EVI HDF4_EOS:E -

Status:

Complete the input falds and press OK...

source name

—
— @ 8v04.006.2015137094735" : Band 1: 500m 16 days EVI 145

500m 16 days EVI

Close




Statistical analysis of NDVI values within growing season sodce

1. Open .csv file in excel

MAX

2. Order columns from the first to the last day of the year

3. Calculate mean value per day 90000000
80000000
70000000
4. Create a graph of changes of NDVI values 60000000
during the year, find maximum and minimum 50000000

values and when they take place, calculate
numbers of day with NDVI > 0,4

40000000

30000000 Active photosynthesis period

20000000
10000000

5. Compare it for all years for your region .

0 50 100 150 200 250 300 350 400

MIN




FUTURE

Discussion and conclusions Seace

 Individual groups present their conclusions regarding the changes in
vegetation in the region in the period 2000 — 2020.

* They will discuss how different if growing season within areas

* |If there are regional trends of changes? If yes, if they are similar for all
regions?

e What factors influence in they opinion of changes
e What should be done to ensure that the concussions are correct?
* etc.
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