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Phenology Metrics module? utilizes a time-series NDVI images and aims to identify the phenological

cycles of one year. The outputs are the day of the year, when the “greenup”, the “senescence” and the

“max NDVI” in each phonological cycle occurred (see Figure 1):

- Start of Season (Greenup): The day of the year that identified as having a consistent upward

trend in time series NDVI.

- End of Season (Senescence): The day of the year that identified as having a consistent

downward trend in time series NDVI.

- Peak of Season (Max NDVI): The day of the year that the maximum NDVI exists.
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Some literature as evident in the phenex.R used:
- Badeck, F.W., Bondeau, A., Boettcher, K., Doktor, D., Lucht, W., Schaber, J. and Sitch, S. (2004).
Responses of spring phenology to climate change. New Phytologist, 162, 295-309.

- Doktor, D., Bondeau, A., Koslowski, D. and Badeck, F.W. (2009). Influence of heterogeneous landscapes
on computed green-up dates based on daily AVHRR NDVI observations. Remote Sensing of

Environment, 113, 2618-2632

Figure 1. Source: Mountford, G. L., Atkinson, P. M., Dash, J.,
Lankester, T., & Hubbard, S. (2017). Sensitivity of Vegetation
Phenological Parameters: From Satellite Sensors to Spatial
Resolution and Temporal Compositing Period. In Sensitivity
Analysis in Earth Observation Modelling. Elsevier Inc.
https://doi.org/10.1016/B978-0-12-803011-0.00004-5

- Zhang, X.Y., Friedl, M.A., Schaaf, C.B., Strahler, A.H., Hodges, J.C.F., Gao, F., Reed, B.C. and
Huete, A. (2003). Monitoring vegetation phenology using MODIS. Remote Sensing of Environment,

84, 471-475.

1 For more information please contact imanakos@iti.gr or lefkats@iti.gr
2 http://www.ecopotential-project.eu/images/ecopotential/documents/D6.3.pdf (page 20, section 4.4)
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1. Extract Phenology Metrics GeoTIFF

PONTOS Web Application Home  Services - Submit Feedback & Logged in as: lefkats1 & Logout

Existing Data * In-situ Data Analysis
(WENle] UpioadData  *  Visualize Aitbome Data

Steps:
1a. Open PONTOS Web Appiication A a0

Application > Services > , _ ot
Bl 1o manage airbome and in-situ data, el
Existing D Ph | Bl s o end s
xisting Data > Phenology ot

Metrics

Instructions:

+ Allweb browsers are supported. The system has been tested with Google Chvorme, Mozila Firefox and Opera.
+ In order 1o use the appications, you should sign in or register, in case you don't have an account

+ From Menu > Serives > Existing Data, you may select and analyze instu, airbome and satellte data

+ From Menu > Serives > Upload Data, you may upload and anaiyze your own in-situ, airbome and satelie data

PONTOS project has received funding from the ENI CBC Joint Operational Programme Black Sea Basin 2014 - 2020 under Grand Agreement BSB 889

1b. Select Pilot Site

PONTOS Web Application Home  Services -  Submit Feedback & Loggedin as: lefkats! B Logout

GR - Nestos River & River AM - Sevan Lake & Sevan

Delta Lake Basin

GE - Rioni River Delta & UA - Dniester River Delta

Kolkheti National Park area & adjacent estuaries |

1c. Select year & submit : ‘
| Select Year v || Submit

Select Year

1d. Download the Phenology
Metrics as GeoTIFF

Select Year [ Submit [Setect Year v | submit

Download the Pnelology Metrics as GeoTIFF Download the Pnelolog;

Dov

joad the greenup
Download the senescence as png Download the senescence as png

GreenUp day of the first phenological cycle
Area: Greece
Year: 2021

scence day of the first phenological cycle

0-19
20-38
39-58
59-78
79-97
98-117
118-135
136-150
151-365
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2. Import Phenology Metrics GeoTIFF in QGIS software
(2} *Untitled Project — QGIS
Project Edit View [N Settings Plugins Vecter Raster Database Web Mesh Progessing Help
W= £l B Dsta Source Manager Ctrl+L ' ;a ( B & I: M@
Create Layer »
AVt Add Layer [ V. Add Vector Layer.. Chrle Shift+V
ﬂ @ [#] '
Embed Layers and Groups... s Add Raster Layer... Ctrl+Shift+R
N B Add from Layer Definition File.. Add Mesh Layer...
. . IE Copy Style 9., Add Delimited Text Layer.. Ctrl+ Shife+T
Layers Paste Style .c Add PostGIS Layers... Ctrl+Shift+D
Copy Layer Add Spatialite Layer... Ctrl+Shift+L
A%y Paste Layer/Group n Add MSSQL Spatial Layer...
Open Attribute Table =3 @, Add DB2 Spatial Layer... Ctrl+Shift+2
Toggle Editing @, Add Oracle Spatial Layer.. Cirls+ Shift+0
Save Layer Edits Add/Edit Virtual Layer...
Current Edits @ Add WMS/WMTS Layer... Ctrl+Shift+W
Save As.. E52 Add XVZ Layer...
Save As Layer Definition File... @ Add ArcGlS Map Service Layer...
[C1 Remove Layer/Group Ctrl+D €3 Add WCS Layer..
Duplicate Layer(s) ) Add WFS Layer...
Set Scale Visibility of Layer(s) @ Add ArcGIS Feature Service Layer..
Set CRS of Layer(s) Ctrl+Shift+C ﬂ Add Vector Tile Layer...
Set Project CRS from Layer
Layer Properties...
Filter... Ctrl+F
Labeling
“ Show in Overview
2 Show All in Overview
Hide All from Qverview
3. Phenology Metrics results’ interpretation
Phenology Metrics i - C
GeoTIFF outuput ’ ':m:{wm.-emn!—g;:u;r
. . o 01 - N
consists of multiple i s
Band 04 (1]
layers. For each one of o 0
the detected NDVI =TS ]
Band 11 0
peaks, 3 consecutive =t :
Band 15 0
layers are recorded i '
sequentially, i.e. for the
first NDVI peak the first
3 layers, for the next
NDVI peak the next 3
layers, and so on. Pixel
values denote the - =

distance in days from the starting date, that represent: a) Day at which greenup takes place; b) Day at
which senescence takes place; c) Day with highest NDVI value. Finally, there is one last layer that
denotes per pixel (i.e. pixel value) the total number of the phenological cycles that have been detected
within the set date range.

For more information please contact imanakos@iti.qr or lefkats@iti.qr
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