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1. USER GUIDE OF THE DOWNSTREAM VRE SERVICE ON DOWNSTREAM EFFECTS OF
CLIMATE AND ENVIRONMENTAL CHANGE.

The downstream VRE is hosted by the DASCIENCE research infrastructure
(https://www.d4science.org/). Access is given upon registration in the D4SCIENCE platform and
via request to the downstream VRE at the ITINERIS gateway as shown in figure 1.

h D4SCIENCE ABOUTUS. COMMUNITIES. PRODUCTS. SUCCESSSTORIES.  HELP. Q
Virtual Research
= Open @ Private Restricted
ITINERIS VREs
A=RO <
VRE:" wfilin ANAEE C
ITINERIS T gf-C @
ITINERIS_AERO ITINERIS_AnaEE ITINERIS_Carbon

The aerosol Virtual Research Environment
(AERO VRE) offers facilities for visualizing
climatological charts of the aerosol types that...

Access request

¢ CLIMA
@L FITINSERIS

ITINERIS_Clima

The CLIMA VRE gathers climatic variables from
the Rls of the different domains participating to
the ITINERIS project. Its aim is the...

Access request

ITINERIS will establish the Italian Hub of
Research Infrastructures focusing on
environmental sciences. It aims to study and
observe...

Access request

226

®

ITINERIS_CriticalZoneVRE

The Critical Zone (CZ) is the thin layer between
the unweathered bedrock and the top of the
vegetation canopy where ?rock meets life?.
The...

Access request

%% 39

The Carbon Virtual Research Environment is the
first digital environment dedicated to the Italian
carbon balance and cycle. It stores...

ITINERIS_Downstream_VRE

The ITINERIS Downstream VRE is dedicated to
the use of OGS and RI data on climate, carbon,
landslides and environment response nexus
and...

8 20

Figure 1. D4SCIENCE landing page
(https://www.d4science.org/communities/earth-science-community/itineris-gateway) and pathway to the downstream

VRE.

The user can only have access to the Downstream VRE dashboard once the user has been
registered and granted access. The VRE dashboard (figure 2) contains useful sections for
performing processing and analysis (Figure 2, tab 1) using the Analytics, Python and RStudio.
Depending on the internal activity downstream, it is possible to display and query data on the
marine domain (figure 2, tab 2) or on ground instabilities such as landslides (figure 2, tab 3). Tab 4
in figure 2, allows you to add tasks in specific folders for each material. For each new activity
added to the portal, a message will be displayed in the centre to publish the messages integrated
into the virtual environment. Tab 6 in figure 2, is used to request support through a ticketing
service.
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RS0 provdes an intogratad divslopmant amwontent for & 1l includas &
conscle and a syniax-highiighting ediior and A enabies code execubon. Tools for
plofling are also iNCuosa

This RStudic enweonment 5 (§ preconigured wilh breries and packages fo
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Figure 2— Downstream VRE'’s dashboard. Each number explains one section inside VRE.

The following figures show some VRE analytics.
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Figure 3— Downstream VRE'’s analytics: VRE access by 13.05.2025.
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Figure 4— Downstream VRE's analytics: VRE users by 13.05.2025.

1.1. Marine domain

The marine domain toolbox focuses on carbon cycling and acidification data available in the
North Adriatic Sea mainly pH, pCO2, fCO2, temperature and salinity within the different Ris
in the ITINERIS project. Three user driven tools have been made available based on different
users skills and the most common tools for marine domain users: WebODV access, jupyter
notebooks to access ICOS data and the ERDDAP navigator.

1.1.1. WebODV

The application has been linked to the Downstream VRE for the extraction, analysis,
exploration and visualization of oceanographic and other environmental data. This
version is restricted for Argo (TS & BGC) and SeaDataNet (TS) products.

I.  To access the service, click on the webODV tab within the dashboard (figure 2, tab 2).

& Administration = # Communication 2% Members I Analyics » = Jupyterlab @ RStudio = WebODVS © ERDDAP Navigator

D Spatial Data Services = % Land applications = @ How-fos =

II.  This will take you to the landing page shown below, where login is requested. The
user can use either DASCIENCE or EGI login and then agree to the policy and
conditions of use.
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Iv.

V.
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Welcome to the EGI-ACE webODV
peveredy ) @OSC | Blue-Cloud2026

webODV prowides anline Ocean Data View (ODV, fittps:/och v de) services like the extraction, analysis, expl and ather WebODY Is developed by Or. Sebastian Mieruch:
Or. Asiner Schiltzer at the Alfred Wegener Instute (AW} in Bremerhaven, Germany.

Access:  Daily updated BGC-Argo Global Profiles !

E= Getting Sarted POF

2025,
— Adcknowledge finandial and computational support:
This work s opean Horizon o, 101094227, with
T L =S supportof INFN-CLOUD BAR.
S
o> - e~
~—.< S e S R —— ~—
A =S = e e R e s —

ety Login with EGI

Once this step is done you can start using the datasets available in the application:

Choose one of the following datasets:

| Search

~ Ocean
v Biogeochemistry
> Argo
~ Hydrography
> Argo
> SeaDataNet

For example by selecting the path
Ocean>Biogeochemistry>Argo>BGC-Argo Global Profiles, the
user will be asked to extract or to explore the dataset.

webODV  ectace> o

BGC-Argo Global Profiles (2025-05-09)

The d y . dor y and download of different file v, ASCH). More detall

Webody-data-extractor-howto.pdf,

The d allowes analysis the data. More inf nd of frequent tasks can be found at our Docs
page. As easiest way 1o get started Use View > Load View!o &ctivate one of the prepared views.

By clicking on “explore dataset” you should be able to obtain the following plot:
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WebODV  GHAcE > Ocesn > Biogeachemstry > Argo > BGC Argo Global Profiles Bvideos 005 © Feedbock 7 Contaxt @

2 5C Argo_Global protses e

For information about how to use webODV and do further analysis, please refer to the
user manual and the documentation provided at
https://webodv-egi-ace.cloud.ba.infn.it/webodv/docs.

1.1.2. ERDDAP Navigator

This open-source web application (https:/github.com/nodc-iyERDDAPNavigator)
allows the user to navigate within different ERDDAP servers giving the freedom of

exploring, merge, load, edit and manually quality control (QC) datasets by exploiting
ERDDAP RESTful APL

I.  Click on the ERDDAP Navigator button.

# ITINERIS Downstream VRE £ Administration = # Communication 2 Members I Analytics = = JupyterLab @ RStudio = 2§ WebODV

II.  The user will be redirected to the search engine, then select an ERDDAP server. For
example: ogs ERDDAP.

# ITINERIS Downstream VRE @ Administration =  ® Communication Members I Analytics » = Jupyterlab @ RStudio = %5 WebODV

0 Spatial Data Services = % Land applications = @ How-tos «

ERDDAP Search Engine {)

ERDDAP-WebQC

Navigation Options Explore ERDDAP servers @&

III.  Choose a dataset. For this example we will explore the MAMBO1 SBE16PLS01
dataset. Select the parameter to visualize in the X and Y axis, for example pH and
time. Select also the time span, in this case the last 2 months of data (01/03/2025 -
01/05/2025) and select “plot this”. The option “table this” will allow the user to
download the dataset to further analyse it with the application.

D&.20 - Operational version of the DOWNSTREAM VRE service Pag. 8
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# ITINERIS Downstream VRE ¢ Administration =  ® Communication i = Jupyterlab @ RSwdio = 25 WebODV

0 Spatial Data Services » % Land applications = @ How-tos =

ERDDAP-WebQC

Navigation Options

IV.  The user will get some statistics and the plot of the selected dataset

All options have been choosen

ERDDAP-WebQC Dataset: MAMBO1_SBE16PLS01
FROM:

Navigation Options T0:

Select.

—— PHPH (pH units)
PHPH_QC

™~
(=]
2
(=]
=
=<
—
=
m
o
=t
<
"]
o~
(=]
o~

2025-05-01723:00:00Z |
2025-04-15T01:00:00Z
2025-03-03T18:00:00Z
2025-03-11709:00:00Z

rad

ime (UTC)
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It is evident that the spikes have QC=4, meaning that these values are “bad values”.
We can download the dataset by using the option “download Erddap data data as
CSv”.

Downioad Erddap_data dota as CSV

Save the file and then load the data by changing the navigation options to “load data”.
Then “browse files” or “drag and drop” the file downloaded previously.

Load CSV dataset 9
LRODAP- WabQC

Navigation Optons

‘.—-‘

Once the file has been loaded, the user can change the window and select the tool
needed. For example: edit data frames or quality control.

Assign QC Flags

@) Seedataframe

ERDDAP-WebQC

Nawgatlon Optlons To manage the QC, a column labelled WebQCIndex has been added to the dataframe

Select....
Select param column to check: Select QC flag column:

Quality Control|

Erddap Navigator

Merge Datasets
Load Data
Edit Dataframe

Quality Control

With the quality control option the user can see the QC flags and if needed change
them manually by selecting the points needed to be modified (see the image as an
example where we purposely changed the QF=1 to QF=2). The user's latest version

D8.20 - Operational version of the DOWNSTREAM VRE service Pag. 10
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can be downloaded and exported in csv format once the manual QF has been
finalized.

Assign QC Flags

ERDDAP-WebQC

Navigation Options
Select

Quality Control

Use Chart with filters (WARNING: anomaly behaviour with gr

Using the “Merge datasets” option, the user can merge more datasets (multiple files

can be uploaded):
1. datasets with the same structure: the result will be a dataframe that can be
export as CSV

2. datasets with different structure: the files will be merged appending new
columns (obviously the values in the data frame will be shifted)

The option “edit data frame” allows the user to add or delete columns, edit a value
within the data frame, depending on the user's needs.

ERDDAP-WebQC

Navigation Options

1.1.3. ICOScp Jupyter notebook

Implementing the ICOScp python library in the VRE by means of jupyter notebooks
allows the user to explore ICOS data. To access the notebook follow the following path:

D8.20 - Operational version of the DOWNSTREAM VRE service Pag. 11
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II.
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Open the JupyterLab application and select a suitable the server option and click on
start

# ITINERIS Downstream VRE @ Administraion = @ Communication 2 Members I Analytics = [ESUNDHEEEEN @ RStudio = 8 WebODV @ ERDDAP Nawgalor [ Spafial Data Services « % Land applicatons «

© Howlos =

Server Options

* Default Large - 4 Cores / 8G RAM

The Detaut notebosk semver ncases PYINon. R, Jul, OCtavs nd Java Yemess and a rumber of communty
Iorarss proinstate for Pytnon

Default Medium - 4 Cores / 4G RAM
Th Detaut otaback ssrver nckxdes Pyhon, B, Jula, Octave 3nd Jova Keme's and 3 murmbar of Commiunty
lersras premnstates for Fython

Default Standard - 2 Cores / 2G RAM

Toraris preinstaiied for Python

Please find the following path within the VRE workspace:

https://jupyterhub.d4science.org/user/nreyessuarez/files/workspace/VREFolders/[TIN
ERIS_Downstream VRE/Marine%20Toolbox/ICOS/

# ITINERIS Downstream VRE ¢ Adminstration = % Communication 2. Members ¥ Analytics ~ [SUROVIBESEN @ RStudio = 85 WebODV @ ERDDAP Navigalor [ Spatial Data Services = % Land applications =

© Howlos =

(persatent digtal cbyect dent
software to the data,

The sbr

developed with Python 3x and

war f you have say & 7, we are very keen 1o know why. Plesse get in touch {jupyter-infoicos-cp.eu )

1p1p tastall tcoscp

The notebook is self explanatory so please refer to it and follow the steps. The user
should be able to get the following interactive plots:

# ITINERIS Downstroam VRE @ Administration = @ Communicaion & Members I Analytics = NERUUBWBESEN & RSwdio = %5 WebODV @ ERDDAP Navigator [ Spatial Data Services » s Land appications = @ How-los =

O @ Amendlun

D&.20 - Operational version of the DOWNSTREAM VRE service Pag. 12
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h

1.2. Land domain

By selecting "Spatial Data Services", it is possible to set up two complementary systems for storing,
managing and displaying spatial data on WebGis. The steps that are useful for loading geodata
(shapefiles and rasters) into GeoServer and then managing and displaying them in the Geonetwork
are described below.

Furthermore it is possible to investigate a monitoring system installed in a pilot test and realize
preliminary analysis using table data by means of plot and advance analysis. For this section, see the
sub-charter “1.2. How to see monitoring systems and use applications”

1.2.1. How to load a data inside Geoserver

In this section the first steps to be implemented before loading the geospatial data (shapefile and
raster) into the Geoserver are treated. These steps are mandatory and conducive to the loading and
display of data. The files, shape and raster, must first be uploaded into QGIS. Within QGis, the legends
must be established and the features describing the datasets must be checked.

D&.20 - Operational version of the DOWNSTREAM VRE service Pag. 13
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QGis is a free software that allows you to manage vector and raster data. The software can be loaded
within this https://qgis.org/download/ by clicking on the Download button.

Figure 2 shows the geological map of the Friuli Venezia Giulia region. In the legend, the colors are
specified for each geology present. The legend that is displayed will be the same within the Geoserver
and Geonetwork.

@ *Progetto Senza Titolo — QGIS - [w] X
Progetto Modifica Visualizza Layer |mpostazioni Plugins Vettore Raster Database Web Mesh Processing Guida

DoBGRRE Oe*L2LRPP A, . BatlOR N-8-R-0- QAEHIE-m-¢

BRGV.ZWMBWR /g v - =4 qa : R 2
Browser @®
oRY®o

4 »
Layer e®
@ ® V. &-FAO

© v Geology

| v/ [l Attemanze peiitico-arenacee ben stratif
v - Arenarie

v! [l Asgititi

v! [ calcari

4 - Conglomerati

v [] Depositi morenici

v/ [ Detiti

v . Marne

V! [l Riporto artificiale

! [H sedimenti

V! [] sedimenti fluvio glaciali

V! [] vultcaniti

v

< v
Q Digita per localizzare (Ctrl+K) Attiva/disattivamodi Coordinata | 362246 5109727 |95 Scala|1:744372 |~ | (@ Lente dingrandmento | 100% < | Rotazione 0,0 12| |V Visualizza @ePsc:32633 @

Figure 2 — Shapefile and its legend within QGis.

The Geoserver, depending on the geospatial file needs precise formatting. The specifications are listed
below.
For shapefiles (punctual, linear, polygon) (Figure 2):

1. the shapefile extensions: shp, dbf, prj, shx, cpg, qmd;
2. style SLD;
3. all files must be within a zip folder;

For the raster (Figure 3):

1. the raster extensions: TIF;
2. style SLD;
3. all files must be within a zip folder;

To obtain the SLD extension (see Figure 3):
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right click on the filename;

Export;

Save as QGis Layer Style File...;

From the second panel, click on the drop-down menu "As file style SLD";
Click on OK;

M.

Important: The filenames, folders, SL.D files must all be the same!

Q
y e 2 e DD ®
N B2 AR e f"? L NS )} 5 50 59 jd 0“0 m; Y V5 ": @~ =" G
Q@ Salva Stile Vettore X
=7 @
(]
| Saivastie Come file di stile QGIS QML

= Come file distile SLD | <:| 3

Come predefinito nel database utente locale
Y

vIi@T
V] @ Smbologla

v Suggerimenti Mappa

Visualizzazione
v & from t
< Proprieta Personalizzate
Categorie R, Lae
v (T) Proprieta Temporale
7 M e gemzone
v 5 Configurazione Tabella Attributi
7l @ Note
‘ »
Seleziona Tutto | | Deseleziona Tutto | | Inverti Selezione
Annulla Aiuto
Luyer ———
R ® T L -BAL
~ Vv ¥ DIM VG 4
Banda 1 (Grigio)
2.698,448975
1 | 5 Zoom sui Layer
{ ©2 Mostra nella Panoramica
— Copia Layer
X Geoiogy Rinomina Layer

& Zoom alla Risoluzione Originale (100%)
Stira usando I'estensione attuale
% Carica la Tabella degli Attributi Raster da VAT.DBF

B8

Duplica Layer

1 Bimuovi Layer...

Sposta in Eondo
Cambia Sorgente Dati...

Imposta Scala e Visibilita Layer,

SR del layer ,
N . con ome-
stil »|  Salva comeFile di Definizione del Layer... 2

Salva come File di Stile QGIS del Layer...

Aggiungi Note Layer...
Propriets...

Coordnata | 258257 5110318 | W5 Scala| 1:744372 |~ | @@ Lente dingrandimento | 100% 2| Rotazione |0,0° 3| Vi visualizza @EsG:32633 @

Figure 3 — Raster and sequence for extracting data and SLD. This sequence is the same for shapefile.

The structure of the folder where the files to be uploaded are present must have the structure as in
Figure 4.
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/ Shapefile \
0 Geology_FVG.cpg 16/12/2024 15:40 File CPG 1KB
[) Geology_FVG.dbf 16/12/2024 15:40 File DBF 4KB
[7) Geology_FVG.prj 16/12/2024 15:40 File PRJ 1KB
[ Geology_FVG.qmd 16/12/2024 15:40 File QMD 3KB
D Geology_FVG.shp 16/12/2024 15:40 File SHP 3.969 KB
D Geology_FVG.shx 16/12/2024 15:40 File SHX 1KB
[ Geology_FVG.sld 16/12/2024 15:41 File SLD 12KB
Qeology_FVG 16/12/2024 15:42 Cartella compressa Zy
Raster
D DTM_FVG.sld 25/07/2024 10:08 File SLD 2KB
E] DTM_FVG 25/07/2024 10:08 File TIF 22.980KB
€ DTM_FVGtif.aux 25/07/2024 10:13 Microsoft Edge H.. 1KB
b DTM_FVG 03/03/2025 16:50 Cartella compressa 10.565 KB

Figure 4 - The structure of the folder.

GEOSERVER

The following guide to the use of Geoserver and Geonetwork is intended to present in a fast and
immediate way a service for storing, sharing and managing map data. It does not provide full
information on each internal function of the Geoserver. For more information about tools or other
issues not covered below, please refer to the reference site https://docs.geoserver.org/ where you can
consult the documentation and various tutorials with explanations.

The Geoserver allows to store spatial data, of vector type and restar, inside a database. By clicking on
Geoserver, a page appears where you must make the Login. Below are written the logins (Figure 5):

Username: admin

Password: 6zenJuurDd3VazwS

# ITINERIS Downstream VRE =~ ® Communication a5 Members I Analytics = ® RStudio =

= JupyterLab

% Land applications = @ How-tos =

5 WebODV @ ERDDAP Navigator | g 'Spatial Dat s @

3
Iusemame —l [Dasswmd —I t emember me ([ @ Login 9
GeoServer g
g
Welcome
About & Status
Welcome
& About GeoServer
This GeoServer belongs to . Service Capabilities
Data
Layer Preview This GeoServer instance is running version 2.18.2. For more information please contact the s
administrator. 0.0
Demos e
L1
WMTS
1.0.0
wecs
Figure 5 — Login for Geoserver
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The first page of the Geoserver is shown in Figure 6. Tab 1 shows the number of Workspaces that
represent the main folders for loading the data. In this case, a root folder "land-instability" was
created. Within the folder "land-instability" some “Stores” have been implemented that refer to
loaded “Layers”. Stores and Layers can be interviewed, but this aspect will see more ahead.

I % Land applications = @ How-tos =

GeoServer Logged in as admin. | i togout
Welcome
About & Status g
Welcome
£ Server Status 8
GeoServer Logs This GeoServer belongs to . 1 Service Capabilities §
2 Contact Information ™ g
@ About GeoServer " @
S Layers O Add layers 1.0.0
wMs-C
Data 5 Stores O Add stores .
1 Workspaces © Create workspaces WMTS
1.0.0
Please read the file security/masterpw.info and remove it afterwards. This file is a wes
security risk. 110
111
The default user/group service should use digest password encoding. 11
201
© strong cryptography available 1.0.0
wFs
This GeoServer instance is running version 2.18.2. For more information please contact the 1
ministrator. 11
& wrs administrator. e

Figure 6 - Geoserver first page.

HOWTO CREATE A WORKSPACE on GEOSERVER
To create a workspace, you must click on the left window where "Workspaces" is shown. Then the
Workspaces page opens with under the words "Add new workspace". The creation of the new
workspace must contain the name and a "URI namespace" that must be linked to the name. I
recommend using the same name and wording. See Figure 7 where the various steps are marked.
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About & Status

T, Server Status
GeoServer Logs

a:| Contact Information

& About GeoServer

Data

Layer Preview
Workspaces <::I 1

Stores
¥ Layers
@l Layer Groups
% Styles

w GeoServer

GeoServer

Logged in as admin. = {§j] Logout

Workspaces

Manage GeoServer workspaces

& Add new workspace <:| 2

@ Remove selected workspace(s)

1 > >> Results 1to 1 (out of 1 items) \ Search
[J workspace Name Default Isolated
[0 land-instability v 4

<< | <|[1] >

>> Results 1 to 1 (out of 1 items)

Logged in as admin. | {j Logout

New Workspace

About & Stat:
“ atus Configure a new workspace
I\, Server Status
GeoServer Logs Basic Info Security
25| Contact Information
& About GeoServer
Data Name
[ Laver preview ame —— 1<==3
Workspaces Namespace URI
Stores |http://name: |<}:I 4
5 Layers The namespace uri associated with this workspace
@ Layer Groups
@ styles () Default Workspace
. Isolated Workspace
Services u P
& wms
Save
& Wes <=5
& wrs
Jg WMTS

Figure 7 — Creating Workspaces.

HOWTO UPLOAD ON WORKSPACE GEOSPATIAL DATA

To upload our files into the Geoserver, you need to know the language python having it installed on
your computer. In particular the advice is to work on the Jupyter system for reading script files.
Depending on the geospatial file to be uploaded, you need to use a specific script. Below are the
scripts to load shapefiles and the rasters within the workspace created on Geoserver.

The advice is to copy and paste the script for each file format within Jupiter.

SCRIPT FOR SHAPEFILE DESCRIPTION

!pip3 install geoserver-rest
! gdalinfo --version

GDAL 3 4.1, released 2021/12/27 Dependencies

from geo.Geoserver import Geoserver
import glob

import os

import requests

Packages
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geoserverURL =
'https://geoserver-itineris-downstream.cloud.d4science.org/geoserver' Login
username = 'admin’

password = '6zenJuurDd3VazwS'

# Access Geoserver

geo = Geoserver(geoserverURL, username=username,
password=password)

Access Geoserver

Put workspace

# Create workspace if not exists o
name within ‘___ °

wsName ="'

# Load SLD on GeoServer
def upload_sld_style(style name, sld_content):
url = " {geoserverURL}/rest/workspaces/ {wsName}/styles"

# Headers
headers = {
'Content-Type': 'application/vnd.ogc.se+xml' # If SLD from qgis and
SLD v 1.1.0 than se+xml
#'Content-Type'": 'application/vnd.ogc.sdl+xml' # else SLD v 1.0.0

sld+xml
}
auth = (username, password)
response = requests.post(url, headers=headers, auth=auth,

data=sld_content)

if response.status_code == 201:
print(f"Uploaded style: {style name} ")
else:
print(f"Error loading style: {style name}. Status code:
{response.status_code}")
print(response.text)
raise Exception(f"Error loading style: {style name}")

Put name’s dataset
shp_files = glob.glob('dataset/*.shp') in “dataset”

for shp in shp_files:

print(shp)
file name = os.path.basename(shp)

# Removing extension for layer name
temp = os.path.splitext(file_name)
layer name = temp[0]

print(layer name)

file zip=layer name+'.zip'
path_zip=os.path.dirname(shp)+"/"+file_zip

print(path_zip)

# Add layer Will overwrite layer if it exists
L _______________________________________________________________________________________________|
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geo.create shp datastore(path=path_zip, store name=layer name,
workspace=wsName)
print(f'Uploaded zip: {file_zip} ")

# Add style

file sld=layer name+'sld'
sld=os.path.dirname(shp)+"/"+file sld
print(f"File sld: {sld}")

print(f'Layer Name: {layer name}")

#geo.upload_style(path=sld, workspace=wsName)
with open(sld, 'rb') as f:

sld content = f.read()
#Attention the style name is same of file name
upload sld_style(layer name, sld_content)

geo.publish_style(layer name=layer name, style name=layer name,
workspace=wsName)
print(f"Published style: {file sld}")

geodata/000 basin_limit_epsg4326.shp
000 basin_limit epsg4326 Output
geodata/000 basin_limit_epsg4326.zip

000 basin_limit_epsg4326.zip uploaded zip to geoserver

SCRIPT FOR RASTER I]?}ESCRIPTIO
Ipip3 install geoserver-rest
! gdalinfo --version Dependenci
GDAL 3.4.1, released 2021/12/27 ependencies
from geo.Geoserver import Geoserver
import glob Packages
import os
geoserverURL =
'https://geoserver-itineris-downstream.cloud.d4science.org/geoserver' Login
username = 'admin’
password = '6zenJuurDd3VazwS '
# Access Geoserver Access
geo = Geoserver(geoserverURL, username=username, password=password) Geoserver

Put workspace
# Create workspace if not exists name  within
wsName="" E

Put name’s
tiff files = glob.glob(' dataset /* tiff") + glob.glob(' dataset /* tif) ggtetset o mn

atase
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for tiffin tiff files:
print(tiff)
file name = os.path.basename(tiff)

# Removing extension for layer name
temp = os.path.splitext(file_name)
layer name = temp[0]

print(layer name)

# Add layer Will overwrite layer if it exists
geo.create_coveragestore(layer name=layer name,  path=tiff,
workspace=wsName)
print(file_name + ' uploaded to geoserver')

# Add style

file sld=layer name+'sld'
sld=os.path.dirname(tiff)+'/'+file _sld
print(sld)

geo.upload_style(path=sld, workspace=wsName)
geo.publish_style(layer name=layer name, style name=layer name,
workspace=wsName)
print(file_sld + 'uploaded style to geoserver' )

geodata/000 basin_limit epsg4326.shp
000 basin_limit_epsg4326 Output
geodata/000_basin_limit_epsg4326.zip

000_basin_limit_epsg4326.zip uploaded zip to geoserver

RESULTS WITHIN GEOSERVER

When the result of the loading is positive, within the Geoserver, in correspondence to the workspace
created, for example with the name "name" or "land-instability" are files. An example of the data
loading is shown in Figure 8.

At the "Layer Preview" you can preview the uploaded file, whether it is a shapefile or raster. Figure 8
shows the sequence to be used to view the file. The first step is to click on "OpenLayers", will be
followed by the opening of a second page where the geospatial data loaded with the corresponding
legend and associated metadata will be displayed.
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Layer Preview 1

List of all layers configured in GeoServer and provides previews in various formats for each.

<< < 1 > >> Results1toS5 (outof 5items) , Search

Type Title Name Co Formats All Formats

] DTM_FVG land-instability:DTM_FVG OpenLayers KML Select one v
| Geology_FVG land-instability:Geology_FVG OpenLayers GML KML Select one v
| IFFI_FVG land-instability:IFFI_FVG OpenLayers GML KML Select one v

Measurement_points land-instability:Measurement_points OpenlLayers GML KML Select one v

L monitoring_landslide_FVG land-instability:monitoring_landslide_FVG OpenlLayers GML KML Select one v

Scale =1: 1M
Click on the map to get feature info

Figure 8 - Preview of the geospatial data loaded within the geoserver, within “Layer Preview”.

In Figure 9 under "Stores" there is a list on the “Data Type” (tab-1), the workspace name (tab-2) of
the file and its extension (Tab-3 and 4). If the uploaded file is incorrect you can delete it by clicking on
the clickbox on the left (tab-5) of the panel next to the affected file and then click on "Remove
selected Stores" (tab-6).
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Logged in as admin. | {j Logout

GeoServer

Stores

Manage the stores providing data to GeoServer
© Add new store

About & Status

¥, Server Status

GeoServer Logs © Remove selected Stores <":| 6
a2 Contact Information
& About GeoServer < 1> >> Results1to5 (out of 5 items) Search
Data (J Data Type Workspace Store Name Type Enabled?
Layer Preview 5 =>0 st land-instability DTM_FVG GeoTIFF true
;")"‘5"““ ] vector land-instability Geology_FVG Shapefile true
tores
B Layers [J  wvector 1 land-instability 2 IFFI_FVG Shapefile true
. - 3
f ;‘f' g ] vector land-instability Measurement_points Shapefile 4 true
@ styles
[J vector land-instability monitoring_landslide_FVG Shapefile true
Services
1 > >> Results1toS5 (outof S items)
& wms
& wcs
fa WFs

Figure 9 — Data list within Stores section.

In the second panel, the layers are the descriptions of the uploaded files, but by clicking on the "Title"
you can view the characteristics of the file and add specific descriptive data related to the file (Figure
10).

Logged in as admin. | i Logout

GeoServer

Layers
BRE e e Manage the layers being published by GeoServer

Server Status
GeoServer Logs
a‘| Contact Information

© Add a new layer
@ Remove selected I{il}s

& About GeoServer <<|[<lf1]f> Results 1 to 5 (out of 5 items) , Search
Data ] Type Title Name 1 Store Enabled Native SRS
[ = v L]
[ Layer Preview m | DTM_FVG land-instability:DTM_FVG DTM_FVG < EPSG:32633
;/mkswes 0O o Geology_FVG land-instability:Geology_FVG Geology_FVG v EPSG:32633
tores
B Layers C " | IFFI_FVG land-instability:IFFI_FVG IFFI_FVG v EPSG:32633
Layer G =
:S:““ Youps 0 Measurement_points land-instability:Measurement_points Measurement_points v EPSG:32633
@D styles
0O N monitoring_landslide_FVG land-instability:monitoring_landslide_FVG monitoring_landslide_FVG v EPSG:32633
Services
< <1 >> Results 1 to 5 (out of 5 items)
& wms
& wcs
£ wrs
& wmts

Figure 10 — Data list within Layers section-

For example, by clicking on the file "DTM_FVG", which represents the digital model of the land at
regional scale of the Friuli Venezia Giulia Region will be opened the various tabs that describe the file.
Tabs are represented in Figure 11 with the following names:

e “Data” provides generic indications of the file;

e “Publisching” describes the display of the data;

e “Dimension” allows to overcome the representation of the time and elevation (if present);

e “Tile Caching” allows you to outline the Tile Image formats;

e and “Security” outlines the possibility of who can or cannot use the file.
For the sake of simplification, only the first two tabs are presented below. Figure 11 and Figure 12
present the general specifications of the data: “Name”, “Abstract”, “keywords”, “coordinates” and
“extensions”. Once the possible changes are implemented, you must click on “Save and Apply”.
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Edit Layer

Edit layer data and publishing

land-instability:DTM_FVG

Configure the resource and publishing information for the current layer

Data  Publishing  Dimensions  Tile Caching  Security Information about file

Edit Layer

Basic Resource Info

Name

DTM_FVG Name
Enabled

Advertised

Title .

DTM_FVG Title
Abstract i

Pixel resolution 50 meters x 50 meters

Abstract

Keywords

Current Keywords
DTM_FVG -
WCS

GeoTIFF ~ | Remove selected

New Keyword

Put other
ocabular keywords

Add Keyword

Metadata links
No metadata links so far

Note only FGDC and TC211 metadata links show up in WMS 1.1.1 capabilities

Data links

No data links so far

[‘Add link |
S B e Save and Apply

Figure 11 — Data section within Edit Layer.
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Add link I Note only FGDC and T€211 metadata links show up in WMS 1.1.1 capabilities

Data links
No data links so far

Add link |

Coordinate Reference Systems
Native SRS

EPSG:32633 EPSG:WGS 84 / UTM zone 33N... Coordinates
Dedared SRS

EPSG:32633 Find... | EPSG:WGS 84 / UTM zone 33M...

SRS handling

Reproject native to declared v

Bounding Boxes

Native Bounding Box

Min X Min Y Max X Max Y

293572 5,048,207 415,722 5.168,457 Exstents

Compute from data
Compute from SRS bounds

Lat/Lon Bounding Box
Min X Min Y Max X Max Y
12.302868620857¢ 45.556775715414% 13.919690332621¢| 46.664367977842¢ Exste ntS

Compute from native bounds

Coverage Parameters
Input Transparent Color

| |

ReadGridGeometry2D

RescalePixels

Suggested Tile Size
512,512
Coverage Band Details
Band Data type Null Values
[GRAY_INDEX | Real 32 bits [-340,282,346 638,528,860,

Reload band definitions

Figure 12 - Data section within Edit Layer.

Figure 13 shows the specifications on the legend and representation of the data.
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Edit Layer

Edit layer data and publishing

land-instability:DTM_FVG

Configure the resource and publishing information for the current layer

Dota | publishing || Dimensions | Tike Caching | security <::| Information about file

WMS Settings
Layer Settings
Queryable

() opaque

Default Style
i"'““‘""“*‘““—‘“ - <::| Choose the legend

Additional Styles

Available Styles E’ Selected Styles
land-instability:DTM_FVG -
generic b‘
land-instability:Geology_FVG
land-instability:IFFI_FVG
line
land-instability:Measurement_points
land-instability:monitoring_landslide_FVG
point
polygon
raster v

Default Rendering Buffer

Default WMS Path

Default Interpolation Method

Use service default v

Authority URLSs for this WMS Layer
No authority URLs so far

Add new authority URL

1 awvne Tdantifines
Figure 13 — Edit Layer with Publishing section.

If the uploaded file (Figure 14) is incorrect you can delete it by clicking on the clickbox on the left
(arrow 1) of the panel next to the affected file and then click on "Remove selected Stores" (arrow 2).

Logged in as admin. | & Logout

GeoServer

Layers

Manage the layers being published by GeoServer
£, Server Status © Add a new layer

GeoServer Logs | @ Remove selected layers <:| 2
a7 Contact Information
<<|<

About & Status

& About GeoServer 1 > >> Results 1to 5 (out of 5 items) \ Search
Data ) Type Title Name Store Enabled Native SRS
[ vayer Preview 1|:>D [} DTM_FVG land-instability:DTM_FVG DTM_FVG v EPSG:32633
Workspuces 0O W Geology_FVG land-instability:Geology_FVG Geology_FVG v EPSG:32633
Stores
B Layers 0O N IFFI_FVG land-instability:IFFI_FVG IFFI_FVG 4 EPSG:32633
L Gi -
‘vsz'l“ Soups O e Measurement_points land-instability:Measurement_points Measurement_points v EPSG:32633
@ es
0O W monitoring_landslide_FVG land-instability:monitoring_landslide_FVG monitoring_landslide_FVG v EPSG:32633
Services
<< <1 >| >> Results1tos5 (outof 5items)
& WMS

Figure 14— For removing data.

From “Styles” you can see and set the desired legend (Figure 15 arrow 1). The “Style Editor” will be
opened, allowing to view the “Name” of the data (recommendation: do not change the name)
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(Figure 15 arrow 2). The format that will be read will be SLD which was loaded in previously with the
python script. If you want to change or set a different legend you can retrieve the structure from a data
uploaded, by clicking on "Copy form existing style" or upload an image from "Upload to style file".
However the legend will be seen on the right, by clicking on "Preview legend" (Figure 15 arrow 3).
Where the legend is in raster format, maximum and minimum values shall be specified.

iii GeoServer
Style Editor - land-instability:DTM_FVG

A it Edit the current style. The editor can provide syntax highlighting and automatic formatting. Click on the “validate” button to verify the style is a valid SLD document.
Server Status
GeoServer Logs Data Layer Layer b
a7 Contact Information
& About GeoServer Style Data Legend
Data Name Legend .
[ Layer Preview DTM_FVG 2 | Add legend |
Workspaces Workspace Preview legend 3
Stores land-instability ¥
8 Layers in: 0 m
@ Layer Grou Format
@ Styles 1 SID v | @ Format only editable for new styles Max: 2698.45 m
Sevios Style Content 4
& wvs Generate a default style
& WCs Sceglierneuno  ~ | Generate ...
L WFS Copy from existing style
& WMTS Sceglierne uno v | Copy .
Settings Upload a style file
8 Global | Scegli file | Nessun file selezionato Upload ...

P2 Image Processing
7 Raster Access

Figure 15 — Stype Editor for legend setting.

In case a raster is loaded it is important to check the presence of correct colors and numbers that
indicate the maximum and minimum. To add these parameters you have to make changes to the xIm
that is present in the same tab of "Style Editor" and add the parameters reported in Figure 16. In our
case, a digital terrain model or DTM is loaded where it presents a "maxValue" of 2698.45 meters and
a "minValue" of 0 meters. The representation or "algorithm" chosen is
“StrecthToMinimumMaximum". It can be changed for example by inverting
StrecthToMaximumMinimum or see also the guidelines of the Geoserver.To add the numbers to the
legend, you need to add the section "label="Min: 0 m"” and “label="Max: 2698.45 m".
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=) e @ = 8 # bg B %) Font 12pt v Height 300px v

1 <2xml version="1.0" encoding="UTF-8"2><sld:StyledLayerDescriptor xmlns="http://www.opengis.net/sld"
xmlns:sld="http://www.opengis.net/s1ld" xmlns:gml="http://www.opengis.net/gml" xmlns:ogc="http://www.opengis.net/ogc" version="1.0.0">
2 <sld:NamedLayer>
<sld:Name>DTM</s1d:Name>
<sld:UserStyle>
<sld:Name>DTM</s1d:Name>
<sld:FeatureTypeStyle>
<sld:Name>name</sld:Name>
<sld:Rule>
g <sld:RasterSymbolizer>
10 <sld:ChannelSelection>
11 <sld:GrayChannel>
1 <s1d:SourceChannelName>1</s1d:SourceChannelName>
<sld:ContrastEnhancement>
< graTNormeTiTe”
<sld:VendorOption name="maxValue">2698.45</sld:VendorOption>
<sld: VendorOpt1on name="minValue">@</sld: VendorOpt10n>
<sld: VendorOpt1on name="algorithm">StretchToMinimumMaximum</sld:VendorOption>
< JsTUTNOTWETITEY
</sld:ContrastEnhancement>
20 </sld:GrayChannel>
21 </sld:ChannelSelections
22 <{#1d:ColorMap>
<sld:ColorMapEntry color="#200000" quantity="@" label="Min: @ m"/>
24 <sld:ColorMapEntry color="#ffffff" quantity="255" label="Max: 2698 45 m"/>
25 <lsld:ColorMan>
26 <sld:ContrastEnhancement/>
</sld:RasterSymbolizer>
</sld:Rule>
</sld:FeatureTypeStyle>
</sld:UserStyle>
</sld:NamedLayer>
32 </sld:StyledLayerDescriptor>

Figure 16 — How add number at legend.

1.2.2. How to load data inside Geonetwork

The moment the geoserver presents correctly formatted data, it is possible to switch to map display
within the Geonetwork. To enter within the Geonetwork you can click on “Spatial Data Services” and
then on “GeoNetwork.” Clicking on “GeoNetwork” will open a page where you can upload inxlm
data. The sequence of opening the GeoNetwork page is presented in Figure 17 with numerical
sequences of the various steps to be followed.

© ERDDAP Navigator [} Spatial! Sen ) =—=-d applications ¥ @ How-tos =

GeoNetwork «
gSpalial BEEReEEll  GeoServer ke ourmz + contribute - @ (Reviewer) ® signout v
anyPlaceHolder n

browseBy browseTypes

Dataset Map
(5] (1]
Static map

Figure 17 - GeoNetwork opening sequence

Adding a file within the GeoNetwork requires clicking on the small arrow next to “+ contribute”. A
drop-down menu will open and “+addRecors” must be clicked. Once the chosen option is clicked, a
tab will be opened. Tab is presented in Figure 18. On “+chooseOnlinesrc” must be uploaded the xIm
file named “For_Geonetwork xlm_upload.xlm” which will be provided as an attachment to the
following guideline. Within “AssignToGroup” there is a drop-down menu, and
“Context ITINERIS Downstream_ VRE” will have to be selected. On the last drop-down menu, it
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will have to be specified which category it belongs to: maps and charts, datasets, archives,
photographs, applications, case studies, etc.

By clicking on "+ ImportRecords" the data will be processed, and next to the main window of
ImportRecord the loading will appear an additional window of green color (if the operation was
successful), otherwise, the writing will be red and it will signal an error.

Clicking on the pencil symbol will open a page where you can specify all necessary metadata.

.

+ contribute = <:| i importReport

2 @ uploadFile Metadata imported with UUID 'd0fb09a0-b394-4361-bBc1-
4 addRecord ) upioadFileByurt 1843cEb7abba’ &

£ ImportRecord copyPaste 7
importFromDir
i= directoryManager
» For_Geonetwork_xim_upload.xmi (text/xmi
/1814 KB) %
typeOfRecord METADATA v
uuidAction  ® none
overwrite
generateUUID
xsitToApply v
validate
assignToCatalog
assignToGroup Context_ITINERIS_Downstream_VRE v 4
assignToCategory Mappe e grafici v 5
6

Figure 18 - Sequence of uploading a file within the GeoNetwork.

The same operation can be performed by clicking on "Spatial Data Catalogue" and then on the
loaded data. A window with xlm descriptions will open. At the top there are several operations
including the pencil that allow you to modify the various descriptive metadata of the file (Figure 19).
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1

éSpatiaW Data Catalogue <: makeYourMap + contribute n #- - @-

browseBy

lastRecords

anyPlaceHolder

preferredRecords

2

IFFI_FVG
dataset

Figure 19 - Sequence of uploading a file within the GeoNetwork.

Once clicked on the "pencil" will open a page where all the fields specific to the file are inserted. The
“title”, the “upload date”, the “summary” where you need to enter the specifications of the uploaded
file. Through a selectbox it is possible to signal if the modification status is complete or in progress.
To load the shapefile or raster is important the table on the right, where are present the "thumbnails".

IFFI_FVG.

- @ 0. vvadae Dcancel G coseEdior [AESVCIREUSERERY @ -

~ Informazioni di identificazione Q< sssostesmesounes + @

Sommario %

Clicking on the *

IFFLFVG I:> [Fahumbnail # % [Frage tumbnail g

Revisione v 30/07/2024 B | st @ - 5
% onlinesrc +
Provides the sealing density in the range from 0% o 100% for the 2006, 2009, 2012, 2015, 2018 reference year
W ianc-nstabilty: IFFI_FVG %
Unit % Criginal data authority ‘Copernicus Land Monitoring Senvice (CLMS) Original data coverage: Europe’. Original data resolution
0.000090 % tand-instabilty IFF1_FVG (LegendURL) ’x
0.000180 deg. Years taken from the originai data: 2006, 2009, 2012, 2015, 2018. Original time-sesolution: 3-yearly. Original data FAIRness
score: 145, Standard GF name of the group ihis variable belongs to: soil_parameters. Pixel resotion 50 melers x 50 mefers % Grey Polygon (LegendURL) %
This cataset was produced n the context of the TINERIS PNRR Itaian project - project code No, IR0DD0032 - ESFRI Environment: Data
harmonsatan process - Rachele Franceschin - Supported by D4Sclence infrastructure.
All the Project data can be downloaded from Zenodo al hips /2enodo Orgirecords/ 1236772
v « valldationReport 3
4 ~ 8% suggestions [
Completato ~
P @neediiep
o B

Figure 20 — Sections within Geonetwork for adding shapefile or raster data.

‘pencil” of the first “thumbnail”, as shown in Figure 21 and indicated by arrow 2 will

open a window where you can upload the file through the url. The “URL” of the file can be obtained
from the "Layer Preview" and "OpenLayers" of the Geoserver (see Figure 8). When the preview is
opened, on the top bar there is the url address. The url address should look like this:
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https:// geoserver—ltmerls downstream cloud. d4sc1ence org/ geoserver/land 1nstab111ty/wms‘?serv1ce

2.0%2C5048207. O%2C415722 0%2C5168457 0&w1dth 768&helght—756&srs =EPSG%3A3263
3&stvles=&format=application/openlavers

The last part, by format=, should be changed to: format=image%2Fvnd.jpeg-png

The final result of the url should look like this:

https:// geoserver-ltmerls -downstream.cloud.d4science. org/ geoserver/land instability/wms?service

2.0%2C5048207. 0%2C415722 0%2C5168457. O&w1dth 768&height=756&srs=EPSG%3A3263

3&stvles=&format=image%2Fvnd.jpeg-png

At this point, the address must be pasted inside the URL (shown in Figure 21 by arrow 4). The data

preview will be displayed in area 5.
Once you have entered the url, you can see the preview and change the name, always in the same
window on "onlineResourceName" and then click at the bottom on "updateLinkAnyway" (indicated

in Figure 21 by arrow number 7).

% assecialedResources +- °

Mhumbnai # x  [Page_numbnal 4 x

addOnlinesrcTitle 3
% addOnlinesrc &) acdThumbnail fileStore
4 ] hitps:/igeonetwork-it ud ¢ g get Miatching
5 S
+chooseOniinesic
crealeAThumbnail
7 s

areYouSureToAdAALINKWIthErTor  hitps figeonetwork-itineris cloud d4science orgigeonetwork/sivieng/iresources get?uuid-04ce72918ch3c506356427215955d2aclebct 4&name=04ceT 29 16co3cS0
Figure 21 — Adding and see map preview.

On the same panel, you can see a preview of the loaded card. It is important to check "onlinesrc +"
where the map display and the reference legend are present. Click on the “pencil” to check its
specifications (Figure 22).
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% associatedResources = (2]

% onlinesrc +

M land-instability:Geology FVG I

% land-instability:Geology_FVG (LegendURL) 2 :> X

Figure 22 — how setting map and legend.

The arrow 1 in Figure 22 opens panel 1 in Figure 23. In "protocol" leave "OGC Web Map Service
(ver 1.3.0)”. The “url” can be left alone, and to set "onlineResourceName", just click on the cards
listed above. In "Description” enter the name of the loaded card. Arrow 2 in Figure 22 opens panel 2
in Figure 23. Within the new panel, it must be checked whether the legend corresponds to the uploaded
file.

For example, the last part of url (in bold in this sentence) the name of File uploaded has to be inserted:

Le endGra hlc&format—lma e%2F n &w1dth 20&he1 ht=20&la er—land instabilit %3AGeolo
FVG

addoniinesrcTitie 1 addOnlinesrcTitle 2

S S © K st % acdOniinesrc B8 addThumbnall

onlineFunction M
CE-hMISE protocol e
ur* hitps /igeoserver-itineris-downstream cloud.ddscience org/geosenverfows 7senvice=WMS&request=GelLe

onlineResourceName |and-instability. Geology_FVG (LegendURL)

Description

Description  Géskay FVO

applicationProfile

‘applicationProfile

Figure 23 — Legend chose

Returning to the main page, you can see that on the right is the added map, while scrolling through the
sidebar, you can fill in additional fields for the specific metadata associated with the uploaded file. In
Figure 24, you can add the “Institution’s name”, the “Responsible’s name” and “E-mail” to refer to
for the data uploaded. Next, there are the specific parts of the file such as the “File name” which is the
reference url, "description file" (marked with arrow number 3), the “keywords” associated with the
file that can be added, changed or removed, and the type of “theme” to which the uploaded map
refers. This specification is also present later in the compilation of metadata.
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~ Punto di contatto

Nome dell'ente Nome del responsabile E-mail

Ruolo
1 » Punto di contatto v

+ Q searchAcontact

- Descrizione grafica

PR — -
3 » File di descrizione DTM_PROVA

~ Parole chiave

4 Parola chiave features

~

DTM_PROVA

+

5 > - -

+ addkeywordNotFromThesaurus & addFromThesaurus-
Risoluzione spaziale +
Figure 24 - Sections within Geonetwork for adding shapefile or raster data.

Continuing you can view the “theme” that can be changed through the selectbox (arrow 1) and file
“extension” with coordinates in WGS84 (Figure 25, arrow 2).

~Tema
1 Codice di categoria del Ambiente v
topic
+
~ Estensione
~ Coordinate limite

WGS84 (EPSG:4326) -

2>

12,2833

46,6608

14,0058

455765

~ Informazioni sul sistema di riferimento

Figure 25 - Sections within Geonetwork for adding shapefile or raster data.

Then there is the information on the “reference system” (Figure 26 arrow 1 and 2) and “metadata”
specifications with important ISO standardization specifications (Figure 26 from arrow 3 to 7). Finally,
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the “contact” specifications are repeated, to which additional components can be added (Figure 26

arrow

Once

8).

~ Informazioni sul sistema di riferimento

v
dentificatore unico d EPSG 32632

risorsa %

~ Informazioni sul sistema di riferimento

orsa %

~ Metadati

Identificatore del file di

d0M03a0-b394-4361-bBC1-1843c6b7abba

Identificatore metadati di +
0

Livello gerarchico +

Nome del livelio gerarchico +

|:|,> aa o 12/03/2025 D | 15 ©o o-
6 [ p  NomedeloStandarddel | 150 19115:200319139
metadati
fersione dello Standard de

10

~ Contatto

Nome dell'ente Nome del responsabile E-mail Ruolo

Figure 26 — Sections within Geonetwork for adding shapefile or raster data.

you have completed the necessary fields for the description of the map, you can save it by

clicking on "saveMetadata" and then "CloseEditor" (Figure 27, arrow 1 and arrow 2). If you want to
add more specifications you can click on the "wink" (Figure 27 arrow 3) and be able to choose from
the structure "Full" or "XLM" (Figure 27 arrow 3 and 4). Clicking will open a more complex structure
of compilation and description of the data.

®- = - v validate 'O cancel = @ closeEditor

Completo

XML 3

O toggleA)

O toggleTooltips 4

27 1

Figure 27 — Save and close Editor
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Below you will find two examples of a raster (Figure 28) or a shapefile (Figure 29) with their
descriptive data specifications.

L=Vl <previous  next> un 8. - ®-

[Ea] overview

£ Digital Terrain Model - DTM - Friuli Venezia Giulia

The digital terrain model has pixels of size 50 x 50 meters.
For more information regarding descriptive and cartographic data of the Friuli Venezia Giulia Region, please

refer to the specific site: https:/eaglefvg.regione.fvg.it/eagle/main.aspx?configuration=guest

This dataset was produced in the context of the ITINERIS PNRR Italian project - project code No.

IR0000032 - ESFRI Environment: Data harmonsation process - Rachele Franceschini - Supported by A
D4Science infrastructure. P ";\z\‘&l
.(_‘(/0\“ |
downloadsAndResources
land-instability:- DTM_FVG (LegendURL) openPageonlinesrc
[+] wmsLinkDetails addToMaponlinesrc
@ extent
aboutThisResource ¥ 4
87}
" " 7
listofCategories @ Mappe e grafici @ i tifiche & \
Villach = Klagei
Keywords + DTMFVG S
+ GeoTIFF S kran)
« WCS \ Ny
Udine Jaliu
o ( Pordenone 7 J'Sflo
identifier « hitps:/igeonetwork- )
itineris.cloud.d4science.org/gecnetwork/srviresources/0875e3c4-6503-4980- ¥ S reviss Ticote
bd28-948aec6c9f44 Vicenza 7 p 1
Ll AL Venedid Y .
o iNLY \ | L _Rijel
resourceContact )1 i Ay
& Point of contact ! /\ Rovigo 4 ' 1 : gr. 51 7 5
Istituto Nazionale di Oceanografia e
Geofisica Sperimentale
Rachele Franceschini © tempExtent
revisionDate
resource Status + Completed 2024-07-30
technicallnformation & sourceCatalog
spatialRepresentationType Grid g
resolution « 50m
£ updatedOn
crs « EPSG:32632 5 months ago
« CRS:84
format [ TIFF ] @ shareOn
7 y & f I B2 %
metadatalnformation
[@ metadatalnXML rate
contact
Point of contact
Instituto Nazionale di Oceanografia ed di
Geofisica Sperimentale - OGS
Rachele Franceschini
metadataLanguage « eng
uuid 0875€3¢4-6503-4980-bd28-948aec6coi44
Figure 28 — Raster example
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[N ECREEIC I  <previous  nextPage > n 4. L. @-

overview
£ Geology Friuli Venezia Giulia

Map of the main geological units at the regional scale of the Friuli Venezia Giulia Region.

This dataset was produced in the context of the ITINERIS PNRR ltalian project - project code No.

IR0000032 - ESFRI Environment: Data harmonsation process - Rachele Franceschini - Supported by 2
D4Science infrastructure. e
«®
co

downloadsAndResources

[*] wmsLinkDetails addToMaponiinesrc
land-instability:Geology_FVG (LegendURL) openPageonlinesrc
aboutThisResource Q extent
listofCategories O Mappeegrafici | 4 Ambiente “»‘%‘\
14
keywords « features > — o ,,;ixhpKlaqé‘n’l{
* Geology Bolzano - Boz:n i .-\nﬂ_\,f/
A
(,\ Kranj
resourceContact L - o)
& Point of contact | U""& Lyuby
‘;s! ) s Pmdennn.\e ) Slovt
L
Triéste
resource Status « Completed

technicallnformation

spatialRepresentationType ® tempExtent
crs . EPSG32632 revisionDate
. CRS84 2024-07-30
format
& sourceCatalog
metadatalnformation i
metadatalnXML
updatedOn
contact 8 w
& Point of contact 3 months ago
Istituto Nazionale di Oceanografia ed di
Geofisica Spenmgnfale -0GS @ shareon
Rachele Franceschini
vy & f in B2 %
metadatalLanguage « eng
rate
uuid 52e0f609-2310-4ca0-a550-1f4a59b5016d

Figure 29 — Shapefile example

HOW TO UPDATE THE MAP ON WEBGIS
To load the map on a WebGis, you have to click on "addToMaponlinesrc" (Figure 30 arrow 1) and to
view the legend you can click on "openPageonlinesrc" (Figure 30, arrow?2).
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downloadsAndResources

land-instability: DTM_FVG (LegendURL) openPageonlinesrc 2

Q@ WY K addToMaponlinesrc 1

Figure 30 — How to add the map on the webgis (arrow 1) and see the legend (arrow 2)

Below is the map loaded into the webgis. On the right are located various tools that allow you to
interact with the data and webgis. Multiple commands can be executed (Figure 31):

e “Add Layers” allows you to add KML, WMS, WMTS;

e “ManageLayers” allows you to interact with the inserted map, changing the transparency, view
the legend, turn off or on the map, correct the extension of the map and view the metadata;
“FilterData” permits you to filter the data;

“Contexts” allows to reset, update or download (in xlm) the current state of the map;

“Print” outlines the printable area;

“Measure” allows you to measure distances;

Finally, “Annotations™ allows you to insert points, polygon annotations or load them from your
own personal folder.

LN Zalacgersreg
+
ManagelLayers E
-~ {_, ¢ " * X
o & @ DTM_FVG s | &8
< o ! Q
Lt backgroundmap OpenStreetMap - -
/JJ\ "Zagj'eb : : P
S
B <l‘:| Managelayers
FilterData |:> =
g Contexts
Print -
o

Measure ::>

Annotations

<:—| syncAlLLLayers

Figure 31 — Tools within WebGis

D8.20 - Operational version of the DOWNSTREAM VRE service Pag. 37



MISSIONE 4 @|T|N5R|S

ISTRUZIONE
RICERCA

Within WebGis, it is possible to download the uploaded map files. Within the "ManageLayers", a tool
inside WebGis, you can click on the small "cogwheel" next to the desired data (see Figure 32, arrow
1). This is followed by a selection box in which you can extend the zoom ("layerExtentZoom"), set
the transparency ("layerMetadata") and download the file by clicking on "downloadFeature" (see
Figure 32, arrow 2). The various formats in which you can download the data are displayed below:
shp, csv, txt, etc.

In addition, inside the " ManageLayers " there is a small "brush" next to the name of the cartographic
data. Click to see the corresponding legend.

+
Managelayers E
) ¢
|:>¢ Measurement_points ¥ 4 &
1 LFVG ¥4 =
ayerExtentZoom -
.l
ayerMetadata <
L] v y

|:> downloadF eature ~

2

text/xmi; subtype=gml/3.1.1
GML2
KML

SHAPE-ZIP

|:> application/gmi+=xmi; version=3.2

3 application/json

application/vnd.google-earth.kml xmi

d_y application/vnd.google-earth.kmi+xmi

818.43¢ &V

Figure 32 — How downloading data

HOW TO NAVIGATE IN GEONETWORK

The “GeoNetwork” mainly consists of 4 tools that allow you to navigate through the archive of

uploaded products. Figure 33 shows the different products in the GeoNetwork.

1. Ifyou click on "Spatial Data Catalogue" (arrow 1 in Figure 33), you can call up the repository to
which the maps have been uploaded. An example of this is tab 6 and arrow 7. Tab 6 quantitatively
shows the inserted products and which target they are set to, while arrow 7 shows the maps.

2. “Search” allows you to search for a file within the “GeoNetwork”,

3. “makeYourMap” you can enter the WebGis and upload the maps
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“+ contribute” as seen above, allows you to load new geodata.

@8 Spatial Data Catalogue ~ Q search urMap +contribute - © Reviee) @ signout v

browseBy 1 browseTypes

g -

7 @9 @0
Static map

J L O 6

stRecords | preferredRect
-
. ’ | o
e Monitori ng :anasuaa FVG Geology Fnull Venezla Giulia
i »
—

Inventory of Landslide - IFFI Friuli Venezia Giulia
dataset

A\
o,

S Measurement points Digital Terrain Model - DTM - Friuli Venezia Giulia Map Example
“dataset " dataser map, staticMap

Figure 33 - Within GeoNetwork

If you click on "Dataset" in tab 6 of Figure 33, a second page opens, on which all uploaded data is
displayed, followed by the respective description. An example is shown in Figure 34, where the
geological map of Friuli Venezia Giulia is displayed at regional scale. At the bottom right there are
three tools, the first is marked with arrow 1 and allows you to make changes to the uploaded file, then
return to the procedure described above (Figure 20), the second arrow allows you to download the data
in .kml format (useful for inserting it into Google Earth), finally the third arrow allows you to load the
map into WebGis. If you then click on the icon and then on "makeYourMap", the map will be
displayed.
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O listOfCategories @ & s @R R |
€ Geology Friuli Venezia Giulia

Map of the main geological units at the regional scale
of the Friuli Venezia Giulia Region. This dataset was
produced in the context of the ITINERIS PNRR Italian
project - project code No. IR0000032 - ESFRI
Environment: Data harmonsation process - Rachele
Franceschini - Supported by D4Science infrastructure

\e\cé
%

G

Figure 34 - Tools for each map

1.2.3. How to see monitoring systems and use applications

Within the Downstream VRE it is possible to view the monitoring systems in progress at pilot sites.
From the drop-down menu that opens by clicking on "Land application" (Figure 35) you can choose
whether to view the data monitored in near real-time by GBInSar at the Passo della Morte in Friuli
Venezia Giulia (Figure 36), or access the application to quickly create and analyse tabular data from
pilot site monitoring systems.

0 Spatial l» # Land applications =

Passo della Morte Monitoring
Land instability

Figure 35 — Tools within Land applications
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PAsso della Morte Monitoring [UTC+1]

Cumulated displacements measured from 12:01:41 2025/03/27 to 13:34:43 2025/04/03
Elapsed time: 7d 1h 33min 2sec

40 30 20 10 00 10 20 10 40
Cumulated displacements along the LOS (mm)

Figure 36 — GB-Insar
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Dashboard  Info

Welcome to Downstream - Land Domain

Data Analysis and Plotting

Here you can upload and view your data on amap and plot. Use the side window to upload your files, and the dashboard will display the various products: il Statisticsand @ Map Generator. Choose the chart format,
correlate, and implement simple analyses. There is no data loading limit

il Statistics @ Map Generator

Il Single Plot B Merge Datasets # Autocorrelation E3 Cross-Correlation B Distribution Data @ PcA Analysis
nnnnn lly Aggregate
sasic catter Chart
: . ' —_— I I ‘
TN
l{!ﬂl ]
. | I
it it -I III b ||| . I || . |’|| ||| ‘l |||..||[ bl |||..I||
Principal Component Analysis (PCA) - Breakdown Seasonality Aggregate

omponent Time Scatter Plot of Frst Two Princ

[P (N

Figure 37 — Some plots for preliminary analysis

BIBLIOGRAPHY

[1] L. Candela, D. Castelli, and P. Pagano, “Virtual Research Environments: An Overview and a
Research Agenda,” Data Sci. J., vol. 12, no. 0, pp. GRDI75-GRDIS81, 2013, doi:
10.2481/dsj.GRDI-013.

[2] M. Assante et al., “Enacting open science by D4Science,” Future Gener. Comput. Syst., vol. 101,
pp. 555-563, 2019, doi: https://doi.org/10.1016/j.future.2019.05.063.

[3] “Infrastructure Capacity - D4Science Website.” Accessed: Jun. 11,2024, [Online]. Available:
https://www.d4science.org/infrastructure-capacity

[4] “Thematic Gateways - D4Science.org Gateway.” Accessed: Jun. 11, 2024. [Online]. Available:
https://services.d4science.org:443/thematic-gateways?p p_auth=65AcTqZo&p p id=49&p p lif
ecycle=1&p p_state=normal&p p mode=view& 49 struts action=%2Fmy _sites%2Fview& 49
_groupld=32703& 49 privateLayout=false

[5] M. Assante, L. Candela, and P. Pagano, “Blue-Cloud D4.4 Blue Cloud VRE Common Facilities
(Release 2),” Dec. 2021, doi: 10.5281/ZENODO.10070443.

[6] N. Metzl et al., “Anthropogenic CO » , air—sea CO » fluxes, and acidification in the Southern
Ocean: results from a time-series analysis at station OISO-KERFIX (51° S-68° E),” Ocean Sci.,
vol. 20, no. 3, pp. 725-758, Jun. 2024, doi: 10.5194/0s-20-725-2024.

[7] S.C.Doney, V.. Fabry, R. A. Feely, and J. A. Kleypas, “Ocean Acidification: The Other CO2
Problem,” Annu. Rev. Mar. Sci., vol. 1, no. Volume 1, 2009, pp. 169-192, Jan. 2009, doi:
10.1146/annurev.marine.010908.163834.

[8] W.A. Wurtsbaugh, H. W. Paerl, and W. K. Dodds, “Nutrients, eutrophication and harmful algal
blooms along the freshwater to marine continuum,” WIREs Water, vol. 6, no. 5, p. €1373, Sep.
2019, doi: 10.1002/wat2.1373.

D&.20 - Operational version of the DOWNSTREAM VRE service Pag. 42


https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby

MISSIONE &4 @IT'NER'S

ISTRUZIONE
RICERCA

[91 M. Gehlen et al., “Projected pH reductions by 2100 might put deep North Atlantic biodiversity at
risk,” Biogeosciences, vol. 11, no. 23, pp. 6955-6967, Dec. 2014, doi: 10.5194/bg-11-6955-2014.

[10]T.-T.-T. Chau, M. Gehlen, N. Metzl, and F. Chevallier, “CMEMS-LSCE: a global, 0.25°, monthly
reconstruction of the surface ocean carbonate system,” Earth Syst. Sci. Data, vol. 16, no. 1, pp.
121-160, Jan. 2024, doi: 10.5194/essd-16-121-2024.

[11]N. R. Bates ef al., “A Time-Series View of Changing Surface Ocean Chemistry Due to Ocean
Uptake of Anthropogenic CO, and Ocean Acidification,” Oceanography, vol. 27, no. 1, pp. 126—
141, 2014.

[12]S. K. Lauvset, N. Gruber, P. Landschiitzer, A. Olsen, and J. Tjiputra, “Trends and drivers in global
surface ocean pH over the past 3 decades,” Biogeosciences, vol. 12, no. 5, pp. 1285-1298, Mar.
2015, doi: 10.5194/bg-12-1285-2015.

[13]F. F. Pérez, J. Olafsson, S. R. Olafsdéttir, M. Fontela, and T. Takahashi, “Contrasting drivers and
trends of ocean acidification in the subarctic Atlantic,” Sci. Rep., vol. 11, no. 1, p. 13991, Jul.
2021, doi: 10.1038/s41598-021-93324-3.

[14]“ICOS-Carbon-Portal/pylib: Python library for direct access to ICOS time series data.” Accessed:
Jul. 02, 2024. [Online]. Available: https://github.com/[COS-Carbon-Portal/pylib

[15]C. D’Onofrio, “icoscp: Access to ICOS data objects hosted at https://data.icos-cp.eu.” Accessed:
Jul. 02, 2024. [OS Independent]. Available: https://www.icos-cp.eu/

[16]“ioos/erddapy: Python interface for ERDDAP.” Accessed: Jul. 02, 2024. [Online]. Available:
https://github.com/ioos/erddapy

[17]M. Mambo, “Miramare Marine Protected Area with MAMBO-1 buoy”.

[18]H. Mihanovié¢, I. Janekovié, 1. Vilibi¢, V. Kovacevi¢, and M. Bensi, “Modelling Interannual
Changes in Dense Water Formation on the Northern Adriatic Shelf,” Pure Appl. Geophys., vol.
175, no. 11, pp. 4065—4081, Nov. 2018, doi: 10.1007/s00024-018-1935-5.

[19]““Schlitzer, Reiner, Ocean Data View, odv.awi.de, 2024.”

[20]“#ExplorelCOS: Investigating marine ecosystems response to increased CO2 #Miramare | [COS
Italy.” Accessed: Jun. 14, 2024. [Online]. Available:
https://www.icos-italy.it/2023/11/exploreicos-investigating-marine-ecosystems-response-to-increa
sed-co2-miramare/

[21]“CDI - Marine data access.” Accessed: Jun. 28, 2024. [Online]. Available:
https://cdi.seadatanet.org/search

[22]L. Urbini, G. Ingrosso, T. Djakovac, S. Piacentino, and M. Giani, “Temporal and Spatial
Variability of the CO2 System in a Riverine Influenced Area of the Mediterranean Sea, the
Northern Adriatic,” Front. Mar. Sci., vol. 7, p. 679, Aug. 2020, doi: 10.3389/fmars.2020.00679.

[23]M. P. Humphreys, E. R. Lewis, J. D. Sharp, and D. Pierrot, “PyCO2SYS v1.8: marine carbonate
system calculations in Python,” Geosci. Model Dev., vol. 15, no. 1, pp. 15-43, Jan. 2022, doi:
10.5194/gmd-15-15-2022.

[24]“Data Processing | OTC Carbon Portal.” Accessed: Jul. 01, 2024. [Online]. Available:
https://www.icos-otc.org/data-processing

D8.20 - Operational version of the DOWNSTREAM VRE service Pag. 43


https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby
https://www.zotero.org/google-docs/?23lHby

