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Introduction and purpose of this user guide

This guide provides a complete overview of the FAO GISMGR 2.0 Web User Interface
(Web Ul), the application designed to manage and publish geospatial raster data
through an intuitive, browser-based environment.

While GISMGR 2.0 also offers APIs for programmatic interaction, the Web Ul allows
users to perform the same core functions without needing advanced coding skills.

In this manual, you will find detailed instructions on how to navigate the platform,
create and manage workspaces, users, and roles, and organize resources such as
maps, mapsets, mosaicsets, dimensions, grids, and styles. It also explains how to
upload and process data through cloud storage buckets, apply styles for
visualization, and preview results directly within the application.

Acquiring this knowledge is particularly valuable for data providers, managers, and
GIS specialists who need to collaborate in a shared environment, ensuring that
datasets are properly ingested, styled, stored, and made accessible to others. The
manual also covers system messages, permissions, and user profile management,
helping you operate securely and efficiently.

Ultimately, this guide equips you with the framework to use GISMGR 2.0 Web Ul not
just as a storage tool, but as a collaborative geospatial management system -
enabling effective data sharing, visualization, and integration to support agriculture,
environment, and sustainable development initiatives.

Resources

Access additional resources through the provided links, offering a wealth of
information and supplementary materials to enhance your understanding of the
Agro-informatics Platform.

Website: FAO Agro-informatics Website

Platform: FAO Agro-informatics Platform

Documentation: Guides

Youtube: Agro-informatics YouTube Playlist

X: EAO e-Agriculture

o Email: fao-data@fao.org



https://www.fao.org/agroinformatics/en
https://data.fao.org/?lang=en
https://www.fao.org/agroinformatics/get-started/guides/en
https://www.youtube.com/playlist?list=PLzp5NgJ2-dK5FwB_Rubn3BaSbigA9En8q
https://twitter.com/faoeagriculture
mailto:fao-data@fao.org
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1 Introduction and overview

1.1 About this document

This document, the FAO GISMGR 2.0 WEB Ul User Manual, provides information to data owners and
supporting officers on using the FAO GISMGR 2.0 Web application to manage and publish data.

1.2 About FAO GISMGR 2.0

GISMGR 2.0 is a FAO project to import, manage, share and publish GIS raster data through ReST
APIs or a Web User Interface. Data owners can use a shared working environment (workspace) to
manage various resources and work with them as a cohesive unit, promoting collaboration between
multiple businesses or individuals. GISMGR 2.0 manages the following resources:

e Usersandroles . '
grant access and privileges to users with predefined roles:

o Admin

Editor

Data Manager
Data Uploader
Data Viewer.

O O O O

e Cloud storage buckets

upload and data buckets are provided to ingest data, transform and share results in
COG format.

e Styles '
create, import, update and export raster styles and legends using SLD, JSON or PNG

formats.

e Dimensions ' , o ' _
create, import, update and export dimensions and their dimension members in JSON or

CSv.

e Grids
create, import, update and export grids in JSON or CSV.

e Maps (single raster layers) . ,
ingest, transform, preview and share single raster data and their metadata. Handle

different input formats, continuous or categorized rasters, and convert them to COG
format, sharing their metadata as JSON files.

e Mapsets (multiple raster layers) . _
ingest, transform, preview and share multiple raster data and their metadata. Handle

different input formats, continuous or categorized rasters, and convert them to COG
format, sharing their metadata as JSON files.
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e Mosaicsets (multiple “gridded” raster layers) . _ .
ingest, transform, preview and share multiple raster data in a grid and their metadata.

Handle different input formats, continuous or categorized rasters, and convert them to
COG format, sharing their metadata as JSON files.

2 FAO GISMGR 2 web application overview

FAO GISMGR 2.0 web application is a User Interface, built over FAO GISMGR 2.0 ReST API, to
provide an intuitive way to manage data. Access to the application is protected. To access the
application, the User must be registered in the system (sign up) and sign in. FAO GISMGR 2.0 web
application can be accessed at the following link:

https://data.apps.fao.org/gismgr/web/v2/

2.1 Navigating the web application

The web application has a main menu on the left to access the different resources of the system.
This menu, or part of it depending on the user authorizations, is enabled only when a workspace is
selected, since all resources belong to a specific workspace. For system administrators, a global
settings menu item is present at the bottom of the main menu.

Workspaces { CREATEWORKSPACE ¢, REFRESH

ASAP

EOSTAT

arth Observation for Statistics

HIH

Hand-in Hand Werkspace - Review

SHARED

Global settings Food and Agriculture
yttem Adiniaasces v i8/0) Organization of the —
United Nations

Figure 1 - Home page main menu and global settings.

From the top right avatar button, a User can access his profile page or sign out of the application.
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Select workspace ¥

P psee Daniele Conversa
Workspaces + CREATEWORKSPACE ¢, REFRESH @

daniele conversagigmail cam

& Profile
ASAP

1) Sign out
Anomaly hot Spots of Agricultural Production 5] s

No tags

csl
CSl Test Workspace &

€SI GISMGR TEST

EOSTAT

Earth Observation for Statistics &

@ Documentation

SHARED

AN Food and Agriculture
Q\-}-" 0) organization of the o
2/ _United Nations

Figure 2 - Home page avatar menu

2.2 Maximizing the working area

The top left hamburger menu allows the User to show or hide the main menu on the left, leaving the
full page available to display/edit the content.

Select workspace

Workspaces + CREATEWORKSPACE ¢, REFRESH (D HELP
ASAP
Anomaly hot Spots of Agricultural Production i}
No tags
csi
CS| Test Workspace o}

CSI GISMGR TEST

EOSTAT
Earth Observation for Statistics o

No tags

HIH
Hand-in Hand Workspace - Review o}

No tags
SHARED

iy Food and Agriculture

8/0) oOrganization of the 0oV

United Nations.
Figure 3 - Maximizing the working area, show/hide menu.

2.3 Viewing aresource

To view a resource (JSON Representation), the User must press the JSON button on the top right of
the window. A popup will display the JSON representation of the selected resource. For some
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resources (e.g. the Styles) it is possible to have different representations. In these cases, the
corresponding buttons will be added aside the JSON one.

HIH

{
“code”. HIH',
“caption": "Hand-in-Hand Workspace - Review’,
“descriptior: "FAQ's open-access Hand in Hand (HIH) Geospati

from diffe d 25 the key enabling t0ol for FAO's HIH Initative and serve digital
d the food and

security

&m.m:‘m-ﬂwm FAO flagsh
agriculture for over 245 countries 196110
platform in 2020, over 65 count hops

“contacts™; |

“fullName": ‘FAQ DATA',
“email": fao-data@fac.org’,
“jobTitle". null,
st

© COPY 4 DOWNLOAD  ® CLOSE

Figure 4 - View a resource.

2.4 System messages

The system informs the User of the status of the requests, whether these are completed
successfully or with errors.

Save operation

& Operation completed succesfully

Figure 5 - Successful operation message.
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Save operation

x

(5 500 (internal Server Ertor): unhandled error - eror while creating new workspace - emor while updating group seftings - acoess

denied

© coPY @ CLOSE

Figure 6 - Error message.

When entering data, required fields are marked with an asterisk (*) and, if there are validation errors,
these are displayed as soon as the User attempts saving the page.

FAD-GISMGR

@ Home

[ Buckets
2 Users

P Senvice Accoums
D Styles

= Dimensions
88 Grids

® Maps

D Mapsets
B Mosaicsets
@ Actions

@ Builders

@ Documentation

Global settings
System Admnistrators.

Map
General info
Code* @
property set- n=3 and max=32; allowed
@ characters can be capital letters (A-Z), digits (0-9), hyphen [-); must start with a capital
letter; cannot end with an hyphen
Description @

Files extensions * (&

@ Extensions must start with . plus file extension (tif nc)

Measure caption (&

Scale @

Flags @

Gode* @ Caption* @

Translate @

@ JSON  ( REFRESH T, UPLOAD RESOURCE (D HELP

Caption* @

@ field is required

Style @

Please select ~

Measure unit (D

offset @

Description @ +

Figure 7 - Data validation error messages.

2.5 Deleting resources

Deleting data is irreversible therefore, before deleting a resource, the system always displays a
confirmation message to avoid undesired deletion of data. Only after confirmation data is deleted.
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Confirm operation
SN\ Delete selected resource (sswe)?

v OK ® CANCEL

Figure 8 - Delete a resource.

2.6 Signup

To sign up to FAO GISMGR 2.0 Web Application, the User must browse to the web application

address (https://data.a ps.fao.org/ﬁismgr/web/VZ/). The system will redirect to the
sign up/ sign in window. The User must enter his email address: if the User is already registered, the

system will prompt to enter the password; if not, the system will prompt to enter personal
information, first and last name, and the password. After completing the registration, the user will
be redirected to the web application.

FAO Geospatial Platform

G signin with Google

Figure 9 - Sign up, select email provider.
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FAQ Geospatial Platform

Create account

daniele.conversa@fac.org

Daniele Gonversa

Chaose password

GANCEL SAVE

Figure 10 - Sign up, enter personal information

2.7 Signin

To signinto FAO GISMGR 2.0 web application, the User must browse to the web application address

(https://data.apps.fao.org/gismgr/web/v2/). The system will redirect to the si?n UIE/
sign in window. The User must input email address and password. If the sign in is successful, the

user will be redirected to the web application.

FAQ Geospatial Platform

Sign in with emall

G signin with Google

Figure 11 - Sign in

2.8 Signout
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To sign out from FAO GISMGR 2.0 web application, the User must click on the avatar at the top
right of the window and select Sign out from the popup menu. The system will sign the user

out and redirect him to the login page (https://data.apps.fao.org/gismgr/web/v2).

FAD-GISMGR Daniele Conversa
Workspaces + CREATEWORKSPACE ¢, REFRESH @ |
@ Home daniele conversa@gmail.com
[ Buckets  Profie
ASAP
Us
1) Sign out
o Anomaly hot Spots of Agricultural Production @ © Sig
Service Account
No tag:
D styles
= Dimens
Grid csl
o CS1 Test Workspace o]
@ Maps
@ Mapsets €S GISMGR TEST
B Mosaicsets
@ Actions EOSTAT
@ Builders Earth Observation for Statistics &
@ Documentation L
HIH
Hand-in-Hand Workspace - Review ®
DATA  FAD
SHARED
AT, Food and Agriculture
Glanlzetings | (F9) organaationof the oy

United Nations

Figure 12 - Sign out.
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3 Workspaces

A workspace is a shared working environment to group and manage various resources and work
with them as a cohesive unit promoting collaboration between multiple businesses or individuals.
A workspace has the following properties:

Workspace
FIELD DESCRIPTION
code | string: unique identifier of the resource.
cannot be null; length must be min=3 and max=32; allowed characters can be
capital letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen
caption | string: atitle or brief explanation of the resource.
cannot be null; length must be min=3 and max=128; all characters except line
breaks are allowed.
description | string: full or long explanation of the resource.
can be null or empty;
contacts | array: listof contact objects (see below);
can be null or empty.
tags | array: listof string objects.
can be null or empty; a tag is a keyword or term assigned to a piece of information
to describe it.
additionalInfo | object: additional information about the resource.
can be null; a freely structured JSON object provided by the data owner to better
describe the resource
Contact
FIELD DESCRIPTION
fullName | string: the full name of the person.
cannot be null;
jobTitle [ string: person's official designation in the company. it indicates the seniority
level and roles and responsibilities in the organization.
can be null.
department | string: division of a large organization such as a government, university, or
business, dealing with a specific area of activity.
can be null.
employer | string: individual or an organization in the government, private, nonprofit, or
business sector for which the person works.
can be null.
email | string: person’s valid email address.
can be null.
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phone | string: person’s phone number
can be null.

After signing into the web application, the system will display a list of workspaces. The user must
select a Workspace to work on. In order to access a Workspace, the User must have been granted
access from the workspace owners/administrators or from the system administrators.

= Foad and Agriculture
= 9) Drganization of the

United Natians
Workspaces { CREATE WORKSPACE ¢, REFRESH (D HELP

ASAP

csl

CS1 Test Workspace

CSI GISMGR TEST

EOSTAT

HIH
Hand-in-Hand Workspace - Review

DATA  FAQ

A Food and Agriculture
18/9) organization of the O v
United Nations

Global settings

Figure 13 - Workspaces main page.

3.1 List all workspaces

After signing into the web application, the system will display, by default, a list of the workspaces
available. At any time, during navigation, to display a list of workspaces, the user can press the
down-arrow on the top left part of the window, right after the FAO logo. This dropdown either
displays a “Select workspace” prompt, if no Workspace has been selected, or the code of
the selected workspace.
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Select workspace

Workspaces -+ CREATE WORKSPACE ¢, REFRESH (D HELP

ASAP

Anomaly hot Spots of Agricultural Production

No tags

csi
Sl Test Workspace

CSl GISMGR TEST

Figure 14 - List all Workspaces.

3.2 Create a new workspace

To create a new workspace, the User must press the “Create Workspace” button from the
workspace list and fill the fields, the required ones, code and caption, being marked with asterisk

(*)-

FAO-GISMOR
Workspaces @® JSON ¢ REFRESH (@ HELP
General info
Code* @ Caption* @
Description (B
Contacts @ +
Tags
@ Documentation
Additional info @
/3 SAVE (@ CANCEL
N Food and Agriculture
Global settings P
System AeminiAtors - Organization of the oV
United Nations

Figure 15 - Workspace input page.

To add a contact (optional) the user must press the + button in the contacts box. The system will
display a contact input form.

page 20 of 107



FAO-GISMGR

........

@ Home HIH Hand in Hand
[ Buckets Description (3
&
P s A
D Styl
= Dime:
88 Grids Contacts @ +
@ Maps O ~
Full name * 3 ®
Department (@ Employer @
Jobtitle @ Phone @

Tags @

Additional info @
Global sattings
System Administratars

Figure 16 - Workspace, add a Contact.

To delete a contact/s, the user must select the checkbox of the contact/s to delete and then press
the delete button (bin) on the top right of the contact box.

Gl e Caption * @
@ Home HIH Hand in Hand
o B tiption @
&, Uss
P Service A
D Sty
= Dimensions
Contacts @ + @
@fa0 org ~
Email* @

daniele conversa@fao.org

Department 3 Emplayer

FA.0.of the UN,

Phane (B

Tags @
Additional info @
Global settings

System Admirsisirators

Figure 17 - Workspace, delete a Contact.

To add additional Info, the user must press the + button on the top right of the additional info box.

The system will display a popup from where the user can enter the name (key) of the property, the
type and the value.

As far as type is concerned, the system manages, for the additional info, the following types:
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Integer
Float
String
Map
Array

After entering the input data, the user must press the "Add field" button (or update field in
case of update). If the validation succeeds, the system will close the popup and display the
information in the additional info box.

Value

X v ‘mpl.llm.mklpedh,wwlﬁlm_c

[ ADDFIELD @ CANCEL

Figure 18 - Workspace Additional Info.

FAG-GISMGR: Codet @ Caption* @

@ Home ACME A Company Making Everything {ACME)
[ Buckets Description (@

& Users ‘Outlandish products that fail or backfire catastrophically at the worst possible times.

P service Accounts

) Styles
= Dimensions
83 Grids Contacts @ .
@ Maps (m} Coyote, Actor, wile. com ~
Mapsets
Q Map [ Road Runner, Actor, road runner@looney-lunes.com v
B Mosaicsets
@ Actions
® Builders Tags @
@ Documentation TEST @
Additional info @ + &

wikihitps-//en wikipedia org/wiki/Acme_Corporation’

SAVE (D CANCEL

Food and Agriculture
Organization of the 0Oy

United Nations.
Figure 19 - Workspace Additional Info display.

Global settings
System Administrators

¥

To update or delete one of the fields of the additional info, the user must move over the field of
interest with the mouse. The system will display an edit (pencil) and a delete (bin) button on the
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right side of the property. Pressing the edit button will open the popup for editing the field, while
pressing the delete button will remove the field.

ACME 'A Company Making Everything (ACME

— %) food and Agriculture

= ([(§) owsenoive ACME ¥
United Notions

FAO-GISMGR

Outlandish products that fail or backfire catastrophically at the worst possible times

Additional info

Global settings A\ Food and Agriculture
Ftn At v /) organization of the & ¥
United Nations

Figure 20 - Workspace, editing Additional Info

After filling the workspace form, the user must click the save button. If the operation is completed
successfully the system will display a confirmation message, otherwise it will display the error
message.

3.3 Update a workspace

To update a workspace, the user must select an existing workspace from the list of workspaces by
clicking/tapping on the desired one. The system will display the selected Workspace input form to
update the data. Once completed, the user must press the save button to save the changes. If the
operation is completed successfully the system will display a confirmation message, otherwise
it will display the error message.
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E— Workspaces: HIH @ JSON ¢, REFRESH () HELP
O Buckets General info
& Users Code* @ Caption* @
oy N HIH Handkin-Hand Workspace - Review
rvice Accounts
D syl Description @
tyles:
FAQ's open-access Hand in Hand (HIH) Geospatial Platform provides advanced information, including food security indicators and agriculiural statistics, for more targeted agriculiure
= Dimensions interventions. The plallmm unlocks millions of data layers from dlmnm domms and sources 1o serve s the key enabling 1ol for FAQ's HiH Initiative and serve digital nw:umru Xpeits,
food and agriculture sector, The data has been sourced from FAD and other leading public data
§ providers acrore e UN and NGO, acadernia, priv ) space dgencion, S nclugi g kay FAD Hgehip caiabases wch £2 FAOSTAT dats on food wnd aurculues for rwetzliccu intries and
8 Grids territnries from 1961 10 tha mAet racant vaar aails m- quw h-lmn h o the nlatfarm in 2120 nusr A5 rountriae and instinitinns, e data 4
@ Maps
Mapsets
Contacts @ +
E Mosaicsets
= [ 40 DATA, fao-data@fas.org ~
ctions
® Buiders Full name* @ Email* @
FAQ DATA fao-data@fao.org
@© Documentation
Department & Employer @
csi FAQ of the UN.
dobtitle @ Phone ()

Tags @

Global settings DATA @  FAD @
Srstem AdminSUENS

Figure 21 - Update a Workspace.

3.4 Delete a workspace

To delete a workspace, the user must browse to the workspace list and press the delete button
(bin) relative to the chosen workspace. The system will display the deletion confirmation popup
message. The user must choose ok to confirm deletion or cancel to cancel the operation. If the
operation is completed successfully the system will display a confirmation message, otherwise it
will display the error message.

Confirm operation

I\ Delete selected resource (HIH)?

Figure 22 - Delete a Workspace.

4 Users
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GISMGR manages resource access permissions using the concepts of users and roles. A user is
identified by a valid and existing email address. A role specifies which operations that user can
perform on resources belonging to a specific workspace.

FIELD DESCRIPTION

email | string: the email address that identifies the user.
cannot be null; must be a valid and existing email address.

role [ string: therole assigned to the user within the selected workspace
cannot be null; allowed values are:

ADMIN

EDITOR
DATA_MANAGER
DATA_UPLOADER
DATA_VIEWER

4.1 Userroles

FAO GISMGR 2.0 web application has the following roles:

ROLE DESCRIPTION
ADMIN e can perform READ/WRITE operations on all workspace resources except
managing ADMIN members.
e can list/read/download data stored on the workspace's DATA bucket.
e can list/read/download and store data on the workspace's UPLOAD bucket.
e only System Administrators can create, update or delete workspace ADMINs.
EDITOR e can perform READ/WRITE operations on all workspace resources except

managing users and changing DATA bucket accessibility.
e can list/read/download data stored on the workspace's DATA bucket.
e can list/read/download and store data on the workspace's UPLOAD bucket

DATA_MANAGER

e can list/read/download data stored on the workspace's DATA bucket.
e can list/read/download and store data on the workspace's UPLOAD bucket.

DATA_UPLOADER

e can list/read/download and store data on the workspace's UPLOAD bucket.

DATA_VIEWER

e can list/read/download data stored on the workspace's DATA bucket.

4.2 Listall users
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To list all Users, after selecting a workspace, the user must click the Users button from the left
menu. The system will display all users in the system, for the selected workspace, and their
respective role.

FAD-GISMGR

@ Home Users + CREATEUSER  (, REFRESH (3 HELP

[ Buckets

justeen deocampoi@fac org Editor ~

Food and Agriculture
n of the

Figure 23 - Listing Users.

4.3 Create a new user

To create a new user, after selecting a workspace, the user must browse to the users page from
the main menu. The system will display a list of the existing users. The user must press the create
user button on the top right of the page. The system will display a popup: the user must enter the
email and the role for the new user being created and press the save button.

If the operation is completed successfully the system will display a confirmation message,
otherwise it will display the error message.
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User - daniele.conversa@fao.org

Email @

daniele.conversa@fao.org

Role @

Selecta Role

Administrator
Editor

Data Manager
Data Uploader

Data Viewer

Figure 24 - Create a new User.

4.4 Update a user

To update a user’s role, the user must press the users button from the left menu. In the list, the
user must select the desired role from the dropdown at the side of every user present in the list.
After changing the role, the system will update the user with the new role.

If the operation is completed successfully the system will display a confirmation message,
otherwise it will display the error message.

FAO-GISMGR

@ Home Users + CREATEUSER ¢ REFRESH (B HELP
[ Buckets
# Users dariia.nesterenko@fao.org Editor ~ [}

P Service Accounts

2 Styles

justeen deocampo@fac.org Editor ~ o}
= Dimensions
88 Grids
@ Maps nelson.rosasribeirofilho@fao.org Editor ~ @
Mapsets
8 Mosaicsats maribel elias@fao.org Editor v @
© Actions Administrator
@ Builders | Editor

patrizia monteduro@fao org ‘ @
@ Documentation | Data Manager

Data Uploader

Data View
muhammad.asif@fac.org N - ‘

daniele conversa@fao.org Data Viewer ~ &

7\ Food and Agriculture

%rr Organization of the 0Ov
= United Nations.
Figure 25 - Update a User.

Global settings
System Administrators
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4.5 Delete a user

To delete a user, the user must press the users button from the left menu. The system will display
the list of all users for the selected workspace. To delete a user, the user must press the
corresponding delete button. The system will display the deletion confirmation popup message.
The user must choose ok to confirm deletion or cancel to cancel the operation. If the
operation is completed successfully the system will display a confirmation message, otherwise
it will display the error message.

Confirm operation

A

~ 0K (& CANCEL

Figure 26 - Delete a User.

5 Buckets

For every workspace the system automatically creates 2 buckets, the “UPLOAD" bucket and the
“DATA" bucket.

NAME DESCRIPTION

UPLOAD | used to ingest/import workspace’s data into the system.

data can be uploaded manually, using the Google Cloud Platform console, or
programmatically using provided or custom tools. All the predefined roles, except the

DATA_VIEWER one, can list/read/download and upload data.

DATA | used to store the processed final data and related metadata files.

data can be uploaded only by the system, while list/read/download operations are allowed
depending on the accessibility level type set on the bucket (see below).

To access the buckets page, the user must click the buckets button from the left menu. The system
will display the two buckets, the upload and the data bucket.
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@ Home Buckets & REFRESH (D HELP

Upload bucket @ fac-gismgr-review-hih-upload (5

Data bucket & a0-gismgrreview hih-data/DATA/HIH (7 ALL USERS »

Figure 27 - Buckets.

5.1 Upload bucket

In the buckets page, the system will display the name and the link to the upload bucket
where authorized users can upload data. By clicking the link, the user will be redirected, on a new
window, to the Google Cloud storage bucket.

The upload bucket has a structure of folders that matches the resource types managed by the
system (having a folder for every resource type):

e GRID

e MAP

e MAPSET

e MOSAIC

e MOSAICSET
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fao-gismgr-review-acme-upload

i monitoring [IE Location Storage class  Public access  Protection

CONFIGURATION PERMISSIONS PROTECTION IFECYCLE OBSERVABILITY nventory ReporTs (R

a
Tz
«
"l
g

@ showdeleteddota W

eoted @ Publi ) Versian history @ Joon @ qetention expiration date @ s @

OooDDD 2 .

Figure 28 - Upload bucket structure

Under every “resource type” folder, the system creates a specific folder using the code of
every resource created for the specific type. |If a user creates a mapset with the code
“PHENOLOGY” in the workspace “ACME”, the path in the upload bucket would be
“fao-gismgr-acme-upload/MAPSET/PHENOLOGY/".

5.2 Data bucket accessibility

In the buckets page, the system will display the name and the link to the data bucket
where authorized users can view and download data. By clicking the link, the user will be
redirected to the Google Cloud storage bucket. Authorized users can change the access level of
the data bucket according to the following table:

TYPE DESCRIPTION

ALL USERS [ all objects stored on the bucket are readable to anyone who is on the internet,
including authenticated and unauthenticated users (anonymous visitors).

AUTHENTICATED | all objects stored on the bucket are readable to all service accounts and all users on
USERS | the internet who have authenticated with a Google Account.

This includes accounts that aren't connected to a Google Workspace account or
Cloud Identity domain, such as personal Gmail accounts. Users who aren't
authenticated, such as anonymous visitors, aren't included.

NOT PUBLIC | all objects stored on the bucket are readable to all service accounts and all users on
the internet who have authenticated with a Google Account and have been granted

with one of the predefined workspace roles except the DATA_UPLOADER one.

To change the data bucket access level, the user must select the desired option from the
corresponding dropdown. The system will update the bucket access level. If the operation is
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completed successfully the system will display a confirmation message, otherwise it will display
the error message.

® Maps

2 Mapsets

S Mosaicsets

© Buiders

@ Documentation

Global settings
yatem Acmnisirators

Buckets ¢ REFRESH (@ HELP
Upload bucket @& fao-gismgr-review-hih-upload [5
Data bucket @ fao-gismar-review-hi-data/DATA/HIH [ ALL USERS ~
NOT PUBLIC

Only registered users can access the bucket

AUTHENTICATED USERS
Only authenticated users can accass the bucket,

£55 the bucket in read only mode.

AN Food and Agriculture
v &/0) organization of the O v
United Nations ]

Figure 29 - Data bucket access level.

The data bucket has a slightly different structure from the upload bucket. It has a root folder

called

“DATA", followed by a folder with the code of the workspace (“ACME” following the

previous example) and then the following folders matching the resource type:

DIMENSION
GRID

MAP
MAPSET
MOSAIC
MOSAICSET
STYLE

For every resource, including the workspace, the system creates a JSON file with the resource
metadata.
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Figure 31 - Data bucket structure, Mapset example
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6 Styles

Geospatial data has no intrinsic visual component. In order to visualize data, data must be styled.
Styling specifies color, opacity, and other visible attributes used to render data on a map. Below a
table with the fields used to define a style and its components, a color Map and a color item.

Style

FIELD DESCRIPTION

workspaceCode | string: unique code of the workspace to which the resource belongs.
cannot be null; length must be min=3 and max=32; allowed characters can be capital
letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

code | string: unique identifier of the resource.
cannot be null; length must be min=3 and max=32; allowed characters can be capital
letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

caption | string: atitle or brief explanation of the resource.
cannot be null; length must be min=3 and max=128; all characters except line breaks
are allowed.

description | string: full or long explanation of the resource.
can be null or empty;

colorMap | ColorMap: defines the color values for the pixels of a raster image, as either color
gradients, or a mapping of specific values to fixed colors.

Color map

FIELD DESCRIPTION

type [ string: specifies the kind of ColorMap to use.
cannot be null; there are three different types of ColorMap that can be specified:
e INTERPOLATED
is the default ColorMap type. It specifies that colors should be interpolated for
values between the color map entries.
e INTERVALS
specifies that each interval defined by two entries is rendered using the color of
the first (lowest-value) entry. No color interpolation is applied across the
intervals.
e VALUES
specifies that only pixels with the selected entry quantity values are rendered.
Pixels with other values are not rendered.

items | array: listof ColorMapItem objects that defines the ColorMap entries
cannot be null nor empty;

Color Map Item

FIELD DESCRIPTION
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color | string: specifies the color that must be applied to the pixel.
cannot be null; value is denoted in standard hexadecimal RGB format (#RRGGBB).

quantity | string: specifies the value of raster pixel; cannot be null;

opacity | string: specifies the transparency that must be applied to the pixel.
can be null; min value=0.0; max value=1.0; default=1.0

label | string: is used to provide text for graphical legends; can be null or empty

6.1 Listall styles

To list all styles, after selecting a workspace, the user must click the styles button from the left
menu. The system will display all styles in the system, for the selected workspace.

Styles \ CREATESTYLE ¢ REFRESH (D) HELP

AFGHANISTAN-CROPTYPE-2020

Crop Type (Afghanistan - 10m - 2020) - EOSTAT

sswe

Figure 32 - List of Styles.

6.2 Create a style

To create a new style, after selecting a workspace, the user must browse to the styles page from
the main menu. The system will display a list of the existing styles. To create a new style, the user
must press the create style button on the top right of the page and fill in the fields, the required
ones being marked by an asterisk (*) and press the save button. If the operation is completed
successfully the system will display a confirmation message, otherwise it will display the error
message.
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Figure 33 - Create a Style.

6.3 Create a style using an SLD file

After filling the general info part of the form, it is possible to upload an .SLD file to define the color

map instead of filling all the form values.

¢, REFRESH

@ HELP

STYLE SLD representation

<?xml version encoding ?>

<StyledLayer

iptor xmlns
xmlns:gml
xmlns:ogc
xmlns:sld
version >
<UserLayer>
<sld:LayerFeatureConstraints>

<sld:FeatureTypeConstraint/>

</sld:LayerFeatureConstraints>
<sld:UserStyle>

<sld:Name> </sld:Name>

<sld:Title>

<sld:FeatureTyp
<sld:Rule>
<sld:RasterSymbolizer>

<sld:ColorMap type >

d:ColorMapEntry color

<sld:ColorMapEntry color

<sld:ColorMapEntry color
</sld:ColorMap>
</sld:RasterSymbolizer>

</sld:Rule>

</sld:Title>

opacity quantity label
opacity quantity label
opacity quantity label

/>

/>

/>
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</sld:FeatureTypeStyle>
</sld:UserStyle>
</UserLayer>

</StyledLayerDescriptor>

Click the upload file tab and then the select a file button. The system will open a window to choose
a file from the file system. The user must select a valid SLD file and press the ok/open button; the
popup will close. From the main style window, the user must press the save button.

If the operation is completed successfully the system will display a confirmation message,
otherwise it will display the error message. It is now possible to see the color map loaded from the
file also in the main form.

Figure 34 - Create a Style from an SLD file.
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Styles: SSWC [E] LEGEND

¢» SLD @ JSON (% REFRESH (3 HELP
[ Buckets General info

SSWG Saturated Soil Style
Sery nts
D Styles
= Dimens
Grids
Color map
Editinline  Upload file
+ SELECTFILE
Builders
SSWC sld 1.315KB x
[B SAVE (@ CANCEL
A7\ Food and Agriculture
Global setti "
e = ®/9) organization of the

[
United Nations

Figure 35 - Create a Style from an SLD file, file upload.

6.4 Create a style using a JSON file

After filling the general info part of the form, it is possible to upload a JSON file to define the color
map instead of filling all the form values.

ColorMap JSON representation

{
[
{
by
{
by
{
}
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The User must click the upload file tab and then the select a file button. The system will open a
window to choose a file from the file system. The user must select a valid JSON file and press the
ok/open button; the popup will close. From the main style window, the user must press the save
button. If the operation is completed successfully, the system will display a confirmation message,
otherwise it will display the error message. It is now possible to see the color map loaded from the
file also in the main form.

Styles: SSWC B LEGEND SID @ JSON ¢ REFRESH

General info

SSWC Saturated Soil Style

Color map

A7\ Food and Agriculture
&%) Organization of the o v
United Nations

Figure 36 - Create a Style from a JSON file.

6.5 View astyle

To view a new style, after selecting a workspace, the user must browse to the styles page from the
main menu. The system will display a list of the existing styles. The user must click on the desired
style. The system will display a page with the data relative to the style. It is also possible to view a
style in the following formats: JSON, SLD, PNG.

6.5.1 View a style - JSON

To view the JSON representation of a style, the user must press the JSON button on the top right
of the style view page.
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“workspaceCode”. "HIH',
~code" - 5

" "SSWE',
“cagtior *Saturated Soll Style',
“description”. null,

“colorMap {
“type”: "INTERPOLATED",
“items" [

{
“color”: "#a6611a",
“of

pacity™: 0,
“quantity’:-9999,
label’ ‘no data”

“color”. *#366114",
‘quantity”; 0.42,
Suaniity - X

© COPY L DOWNLOAD  (® CLOSE

Figure 37 - View a Style — JSON.

6.5.2 View a style - SLD

To view the SLD representation of a style, the user must press the SLD button on the top right of
the style view page.

SSWC

<oml version="1.0° encoding="UTF-8'7>
StyledL hitp:/f

net/oge’ xmins:sids"| nei/sld" version="1.0.0°>

<UssrLayer>
<sld LayerFeatureConstraints>
«sldl-Feature TypeConstraint/>
</sld-LayerFeatureConstraints>
esld Userstyle>
<sld:Name=HIH_SSWC+/sld:Name>
(Title>Saturated Soi Style</sld:Titles

<sldRule>
<sld RasterSymbolizer»
<sid-ColorMal

p>

<sid:ColorMapEntry color="#a6611a" opacity="0.0" quantity="-8999.0° label="no data’/>

<sidColorMapEntry color="#a6611a" opacity="1.0° quantity="0.42" label="0.42"/>

<sid.ColorMapEntry color="#dfc27d" opacity="1.0" quantity="0.44" label="0.44/>

<sldColorMapEntry color="#f55(5" opacity="1.0" quantity="0.46" label="0.46"/>
acine™ 48" ahal=" 48"

© COPY & DOWNLOAD (@ CLOSE

Figure 38 - View a Style — SLD.

6.5.3 View a style - legend (PNG) image

To view the legend (PNG) representation of a Style, the user must press the legend button on the
top right of the style view page.
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© coPY b, DOWNLOAD (3 CLOSE

Figure 39 - View a Style - Legend (PNG).

6.6 Update a style

To update a style, the user must select an existing style from the list of styles by clicking/tapping
on the desired one. The system will display the selected style input form to update the data. It is
possible to update a style either updating the data in the form or uploading a new SLD or JSON
file. Once completed, the user must press the save button to save the changes. If the
operation is completed successfully the system will display a confirmation message, otherwise
it will display the error message.

Save operation

& Operation completed succesfully

Figure 40 - Update a Style.
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6.7 Delete a style

To delete a style, the user must select the styles from the left menu. The system will display the
list of all styles for the selected workspace. To delete a style, the user must press the delete
button of the style to be deleted. The system will display the deletion confirmation popup
message. The user must choose ok to confirm deletion or cancel to cancel the operation. If the
operation is completed successfully the system will display a confirmation message, otherwise
it will display the error message.

Confirm operation

A\ Delete selected resource (sSWC)?

~ 0K (@ CANCEL

Figure 41 - Delete a Style.
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7 Maps

In GISMGR a map is formed by metadata that describes the resource and a single raster layer,
namely a layer having, as its data source, a spatial data model that defines space as an array of
equally sized cells arranged in rows and columns, generally stored on disk or in a (GIS) database.

A map describes objects, events or other features with a location on or near the surface of the
earth combining location information (usually coordinates on the earth) and attribute
information (the characteristics of the object, event or phenomena concerned) with temporal
information (the time or life span at which the location and attributes exist).

As geospatial data is most useful when it can be discovered, shared, analyzed and used in
combination with traditional business data, GISMGR handles different input formats, continuous or
categorized rasters, translates to COG format and finally stores/shares them (and their related
metadata as JSON files) on workspaces’ DATA buckets.

FIELD

DESCRIPTION

workspaceCode

string: unique code of the workspace to which the resource belongs.
cannot be null; length must be min=3 and max=32; allowed characters can be capital
letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

code

string: unique identifier of the resource.
cannot be null; length must be min=3 and max=32; allowed characters can be capital
letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

caption

string: atitle or brief explanation of the resource.
cannot be null; length must be min=3 and max=128; all characters except line breaks
are allowed.

description

string: full or long explanation of the resource.
can be null or empty;

styleCode

string: unique code of a previously defined style that must be applied for rendering
the map’s raster file.

can be null; length must be min=3 and max=32; allowed characters can be capital
letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

extensions

array: list of strings representing the expected raster dataset extensions.

raster data can be formed by one or more files; set the expected extensions of the
files that represent the full raster data, putting as first extension the main one.
cannot be null (expected one extension at least); if formed by two or more files the
file names must differ only in the extension part.

measureCaption

string: atitle or brief explanation of the phenomenon being observed.
can be null or empty

measureUnit

string: unit symbols of measurement.
unit symbols are typically shortened versions of the unit name.
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can be null or empty; if the raster represents classes or categories unit value must be
set equal to “class”

scale

double: slope of the slope-intercept form of linear equation to be applied to pixel
value to get the actual value.
cannot be null; default 1;

offset

double: intercept of the slope-intercept form of linear equation to be applied to pixel
value to get the actual value.
cannot be null; default 0;

flags

object: aJSON object representing pixel values with specific meaning.
can be null; if provided for each pixel value the caption is mandatory, while
descriptionis optional.

example:

{
"250": {
"caption": "off season"
Bo
"251": {
"caption":
}
"253": {
"caption":
}
"254": {
"caption":
}
}

"no seasonality",

"insufficient data",

"no cropland / no grassland",

classes

object: aJSON object representing pixel values and their meaning.
must be provided only if the measureUnit=class; for each pixel value the caption
is mandatory, while description is optional.

example:

{
"1 A
"caption": "Tree cover (dense) ",
"description”: "Tree cover with a canopy cover >70% and height exceeding 5m."
bo
"4": {
"caption": "Grassland"
"description”: "Mainly grass cover with woody vegetation, canopy cover <15%"

Bo

"255": {
"caption": "no data"
"description”: "no data"
}
}

translate

array: list of TranslateItem that define the input raster to COG format
conversion process.
can be null or empty; if not provided the default one is applied:
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"format": "GTiff",

"options": [
"INTERLEAVE=BAND",
"TILED=YES",
"COMPRESS=LZW"

]

}
]

additionalInfo [ object: additional information about the resource.
can be null; a freely structured JSON object provided by the data owner to better
describe the resource
tags | array: listof string objects;
can be null or empty; a tag is a keyword or term assigned to a piece of information
to describe it.
Translate
FIELD DESCRIPTION
subDataset | string: selects the name of the input sub-dataset.
(some raster drivers, like NetCDF or HDF5, support multidimensional datasets)
band | string: selects an input band for output; bands are numbered from 1.
format | string: selects the output format (raster driver);
use the short format/driver name;
for the full list of supported raster drivers see here
dataType | string: forces the output raster bands to have a specific data type supported by the
driver, which may be one of the following:
¢ Byte
. Int8
e UInt16
e Int16
e UINt32
e Int32
e UInté64
e Int64
e Float32
e Float64
e CInt16
e (CInt32
e CFloat32
e CFloat64
noDataValue | string: assigns a specified no-data value to the output file.
if you want to remove or avoid to assign a no-data value you can set this option equal
to none. Note that this option will not update any pixel value.
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scale

array: array of 4 elements (string):
e src_min-inputraster min value
e src_max -input raster max value
e dst_min - output raster min value
e dst_max - output raster max value

rescales the input pixel values from the range {src_min..src_max} to the
{dst_min..dst_max} one

Srs

string: assigns a specified projection to the output file
the spatial reference systems (projection) can be expressed using an EPSG code or a
PROJ.4 declaration string.

examples:
EPSG:4326
or
+proj=longlat +datum=WGS84 +no_defs +type=crs

extent

array: array of 4 elements (string):
e ulx - upper left corner x coordinate
e uly - upper left corner y coordinate
e 1lrx-lower right corner x coordinate
e 1ry-lower right cornery coordinate

sets/assigns the georeferenced bounds of the output file.
Note this option does not cause reprojection.

gridSubWindow

array: array of 4 elements (string):
e xoff - grid window’s upper left corner x coordinate (0-indexed)
e yoff -grid window’s upper left corner y coordinate (0-indexed)
e xsize -window’s width size expressed in pixels
e ysize-window’s height size expressed in pixels

selects a subwindow from the source image for copying based on pixel/line
(column/row) location.

srsSubWindow

array: array of 4 elements (string):
e ulx-window’s upper left corner x coordinate
e uly-window’s upper left corner y coordinate
e 1lrx-window's lower right corner x coordinate
e lry-window's lower right corner y coordinate

selects a subwindow from the source image for copying based on georeferenced
coordinates expressed in the SRS of the input raster
Note that the SRS window will be previously translated to grid coordinates.

options

array: array of elements expressed in the NAME=VALUE form, where:
o NAME is the name of the creation option
o VALUE is the selected value to be assigned to the option
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defines the creation options for the output file.

Many formats/drivers have one or more creation options that can be used to control
particulars about the output file created. For instance, the GeoTIFF driver supports
creation options to control compression, and whether the file should be tiled.

The creation options available vary by format driver, and some simple formats have no
creation options at all. See Raster drivers format specific documentation for legal
creation options for each format.

For the full list of supported raster drivers see here

7.1 List all maps

To list all maps, after selecting a workspace, the User must click the maps button from the left
menu. The system will display all maps in the system, for the selected workspace.

Maps

AFGHANISTAN-CROPTYPE-2020

Crop type (Afghanistan - 10m - 2021 - 10 classes) - EOSTAST

Figure 42 - List of all maps.

7.2 Create amap

To create a new map, after selecting a workspace, the User must browse to the map page from the
main menu. The system will display a list of the existing maps. The user must press the create
map button on the top right of the page. The user must fill in the fields, the required ones being
marked by an asterisk (*) and press the save button. If the operation is completed successfully the
system will display a confirmation message, otherwise it will display the error message.
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FAD-GISMGR

- Map: AFGHANISTAN-CROPTYPE-2020 ) UPLOADRASTERS @ PREVIEW @ JSON ¢ REFRESH (D HELP
@ Home
[ Buckets General info
. Code* @ Caption* @
e
AFGHANISTAN-CROPTYPE-2020 Grop type (Afghanistan - 10m - 2021 - 10 classes) - EQSTAST
Deseription @

This raster dataset provides information on crop types and their spatial extent in Afghanistan at district level 2. 10 classes are considered,

Files extensions * Style @
@ Map
it @ Crop Type (Afghanistan - 10m - 2020) - EOSTAT ~
D Mapset
Measure caption (@ Measure unit @
B M 1
class class
@ Act N
ale @ Offset @
© Buid 1 ]
@ Documentat
Classes @
code @ Caption @ description @ +
1 Wheat single crop Wheat single crop @
2 Ricesingls crop Rice single crop &
3 Cotton single crop. Cotton single crop &
Global settings " 4 Wheat/Rice double crop Wheat/Rice double crop jaj
Systom Adminlstraters

Figure 43- Create a Map.

The translate/s is optional. If no translate is inserted, the system will automatically add a translate
that transforms the uploaded file into a COG (-of GTiff INTERLEAVE=BAND -co TILED=YES -co
COMPRESS=LZW).

m EOSTAT @

Sorghum crop yeld of Cameraon v
[=:
Translat
OF i 9995, P RLEAVE-BANDTILED=VES ~
ubdata d orma
GTilt
Ho data val ' 4 fets
9939
SRS ¢
i bwindow I Iry) @

COMPRESS-LZW @  INTERLEAVE-BAND @  TILED=VES @

« PREV [ SAVE (3 CANCEL

d and Agriculture
Organization of the O v
United Natians

Global settings
System Administrators

Figure 44 - Map, define a Translate.

7.3 Create a map from a JSON file

It is also possible to create a map uploading the JSON definition of a previously created map.
After selecting a workspace, the user must browse to the map page from the main menu. The
system
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will display a list of the existing maps. Press the create map button on the top right of the page. On
the top right of the page the user must press the upload resource button.

= (AR, Food sad Agricaltuns
= @ Grgarization af the HIH =
tices.

United Mat

Map @ JSON ¢, REFRESH T, UPLOAD RESOURCE (3 HELF

Figure 45 - Create a Map from a JSON file.

The system will open a window to choose a file from the file system. The user must select a valid
JSON file (for example a JSON export from another map) and press the ok/open button, the popup
will close. The system will populate the form with the data from the JSON file. From the main map
window, the user must press the save button. If the operation is completed successfully the
system will display a confirmation message, otherwise it will display the error message.

7.4 Update a map

To update a map, the user must select an existing map from the list of maps by clicking/tapping
on the desired one. The system will display the selected map input form to update the data.
Once completed, the user must press the save button to save the changes.

If the operation is completed successfully the system will display a confirmation message,
otherwise it will display the error message.
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Save operation

@ Operation completed succesfully

Figure 46 - Update a Map.

7.5 Upload a raster file/s

Once the metadata for the map has been created/updated and saved, the user can upload, to the
upload bucket, the file/files that constitute the map. The user must browse to the upload bucket

or click the upload rasters button on the top right of the map detail window. The bucket page will
open in the browser. The user must drag the file/s onto the bucket and the upload will start. Once
the file is uploaded, the system will process the file/s in order to publish the map.

FAQ-GISMGR

@ Home

O Buckets
& Users

P senice Accounts
) Styles

= Dimensions
88 Grids

® Maps

Q@ Mapsets
B Mosaicsets
@ Actions

@ Builders

@ Documentation

ytem Administratars

Map: SSWC G UPLOAD RASTERS @ JSON ¢, REFRESH (3 HELP
General info
Code* @ Caption* @
sswe Saturated Sail Water Content
Description @
P
Files extensions * @ Style @
W@ Saturated Soll Style v
Measure caption @ Measure unit @
Saturated Soil Water Content
Scale @ Offset @
1 0
Flags @
Coder @ Caption+ @ Description @ +
Translate @ + @

[ Format: GTIff, Optiens: COMPRESS=LZWINTERLEAVE=BAND TILED=YES v

Figure 47 - Upload button in Map page.
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= Google Cloud Selacts project v Sanrth (/) for Tes0UT0ER; o proccts. 811d Mo Q_search = @ ® o

B8 Cloud Storage < Bucket details CREFRESH  [EJHELPASSISTANT @) LEARN
L] &
fao-gismgr-review-hih-upload
& Monitoring [EN] Location Storageclass  Public access  Protection
europe-west3 (Frankfurt) Swandard Not public None
& Settings
DBJECTS LIFECYCLE osservasiLTy [JER INVENTORY RePoRTS IR
Buckets > fao-gismgrreview-hihupload > MAP > Sswc Iy
UPLOADFILES  UPLOADFOLDER  CREATEFOLDER  TRANSFERDATA =  MANAGEHOLDS ~ DOWNLDAD  DELETE
Filter by name prefix only ¥ = Fiter Filter objects and folders @  stowdeleteddata W
O Neme size Type Creoted @ Storage class Last modified Public sccess @ Versian history @ Encryption @ Retontion expiration date @ Holds @
No rows to display P {sswcit J
Market
Rele ady. Just add data.

upload button. To move a ot of data from
ge provider, create a transfer job

Figure 48 - Uploading a raster file in Google Cloud Storage.

7.6 Preview a map

If the selected workspace data bucket is PUBLIC, when a map is created and the relative raster/s
file/s have been uploaded to the upload bucket and processed successfully, the system will
display a preview button. Click the button to be redirected to a page with the map preview.

FAO-GISMGR
S Map: SSWC G UPLOADRASTERS (@ PREVIEW @ JSON ¢, REFRESH (3 HELP
O Buckets General info

cotes @ Capiion* @
A Users

sswe Saturated Soil Water Content
P Senvice Accounts

escription @
9 Styles
i= Dimensions
88 Grids

Files extensions * (@ Style @
@ Maps

il ® Saturated Soil Style -

Q Mapssts

Measure unit @
B Mosaicsets

Saturated Soil Water Content
@ Actions

scale & e

@ Builders

© Documentation

Flags @

@ Capt @ Descrif ) +
Translate @ +
[ Format: GTif, Options: COMPRESS=LZWINTERLEAVE=BAND, TILED=YES ~

ot O

Figure 49 - Map preview button.
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S 31.31890, 44.19092

*)" A L
Figure 50 - Preview a Map.

Refer to the disclaimer on the back cover page for the names and boundaries used in this map.

7.7 Delete amap

The user must press the maps button from the left menu, after selecting a workspace. The system
will display the list of all maps for the selected workspace. To delete a map, the user must press
the corresponding delete button. The system will display the deletion confirmation popup
message. The user must choose ok to confirm deletion or cancel to cancel the operation. If the
operation is completed successfully the system will display a confirmation message, otherwise
it will display the error message.

Confirm operation

/. Delete selected resource (sSWC)?

Figure 57 - Delete a Map.
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8 Dimensions

Dimensions contain qualitative values (such as crops, dates, or countries) and can be used to
categorize, segment and reveal the details in the data. In GISMGR, there are 2 types of dimensions,
WHAT and TIME. TIME dimensions define the time periods that are used in the data model. The
type of time period is defined in the time sub-type attribute of time dimensions (year, half-year,
quarter, month, half-month, dekad, pentad, day, custom). Time dimensions with a subtype different
than “custom” may only be defined in the SHARED workspace, while custom time dimensions may
be defined in any workspace.

FIELD DESCRIPTION

workspaceCode | string: unique code of the workspace to which the resource belongs.

cannot be null; length must be min=3 and max=32; allowed characters can be capital
letters (A-2), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

code | string: unique identifier of the resource.

cannot be null; length must be min=3 and max=32; allowed characters can be capital
letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

caption | string: atitle or brief explanation of the resource.

cannot be null; length must be min=3 and max=128; all characters except line breaks
are allowed.

description | string: full or long explanation of the resource.

can be null or empty;

type | string: can be WHAT or TIME

cannot be null;

timeSubType | string: validonlyif type=TIME. Itcan have one of the following values:
e YEAR

HALF-YEAR

QUARTER

MONTH

HALF-MONTH

DEKAD

PENTAD

DAY

CUSTOM (only if the workspace code is not “SHARED")

tags | array: listof string objects;

can be null or empty; a tag is a keyword or term assigned to a piece of information
to describe it.
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8.1 List all dimensions

To list all dimensions, after selecting a workspace, the user must click the dimensions button from
the left menu. The system will display all dimensions in the system, for the selected workspace.

Foud and Ageicultuns
ation of

o the SHARED ¥

2 Home Dimensions { CREATEDIMENSION ¢, REFRESH (3 HELP

PENTAD

Pentad

No tags

QUARTER

Figure 52 - List of Dimensions.

8.2 Create a dimension

To create a new dimension, after selecting a workspace, the user must browse to the dimension
page from the main menu. The system will display a list of the existing dimensions. To create a
new dimension, the user must press the create dimension button on the top right of the page, fill in
the fields, the required ones being marked by an asterisk (*), and press the save button.

If the operation is completed successfully the system will display a confirmation message,
otherwise it will display the error message.
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FAD-GISMGR

it Home

O Buckets
& Users

P Service Accounts
Q Siyles

i= Dimensions
83 Grids

© Maps

Q@ Mapsets
& Mosaicsets
© Actions
@ Builders

© Documentation

Global settings
System Admnistrators

Dimensions: RCP @ JSON ¢ REFRESH

@ pimension (D Dimension members

General info

Code (@ Cagtion (@
RCP Representative Concentration Pathvay
Description &
A Representative Concentration Pathway (REP) is a greenhouse gas concentration (not emissions) trajectory adopted by the Panel on Climate Change (IPCC). Th
desaribe different climate futures, all of which are considered of. 9 in the years to come. The RGP are labelled after a pssible

range of radiative forcing values in the year 2100 (2.6, 4.5, 6.0, and B.5 W/m?, respectively).

Dimension info
Dimension type (& Dimension time sublype

What ~ | Please select v
Tags

CLIMATE_CHANGE @
Additional info @

SAVE (2 CANCEL

Figure 53 - Create a Dimension.

8.3 Update a dimension

To update a dimension, the user must select an existing dimension from the list of dimensions by
clicking/tapping on the desired one. The system will display the selected dimension input form to
update the data. After editing the data, the user must press the save button to save the changes.

If the operation is completed successfully the system will display a confirmation message,

otherwise it will display the error message.

Save operation

© Operation completed succesfully

Figure 54 - Update a Dimension.
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8.4 Delete a dimension

The user must press the dimensions button from the left menu. The system will display the list of
all dimensions for the selected workspace. To delete a dimension, the user must press the
corresponding delete button. The system will display the deletion confirmation popup message.
The user must choose ok to confirm deletion or cancel to cancel the operation. If the operation is
completed successfully the system will display a confirmation message, otherwise it will display
the error message.

Confirm operation

O\ Delete selected resource (RCP)?

~ OK (@ CANCEL

Figure 55 - Delete a Dimension.

8.5 Dimension members

Dimension members are the possible values a dimension can have. For a country dimension,
these values could be Afghanistan, Belgium, Italy and so on, while for a year time dimension,
possible values could be 2001, 2002 and so on.

FIELD DESCRIPTION

code | string: unique identifier of the resource.

cannot be null; length must be min=3 and max=32; allowed characters can be capital
letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

caption | string: atitle or brief explanation of the resource.

cannot be null; length must be min=3 and max=128; all characters except line breaks
are allowed.

description | string: full or long explanation of the resource.

page 55 of 107



can be null or empty;

index | integer: the index of the member within the dimension

can be null

8.5.1 List all dimension members

Dimension members can be listed or edited only after the relative dimension has been created. To
list all dimension members of a dimension, after selecting a workspace, the user must click the
dimensions button from the left menu. The system will display all dimensions in the system, for
the selected workspace. Select a dimension and then select the dimension members tab.

Dimensions: RCP ® JSON ¢ REFRESH

Dimension D Dimension members

Dimension members © JSON [)CSV -+ CREATEMEMBER [) UPLOADFILE ¢ REFRESH

Index Code Caption Description

1 RCP26 RCP26

0 ap| ly 10% of those of 1980-1990. RCP
tise below 2°C by 2100

2 RCP4S RCP45

3 RCP60 RCP 6.0

RCPBS RCP8.S

Food and Agriculture
¥/0) Organization of the O v
i United Nations :

Figure 56 - List of Dimension Members.

8.5.2 Create a dimension member

To create a new dimension member, after selecting a dimension, the user must select the
dimension members tab. To create a new dimension member, the user must press the create
member button on the top right of the page, fill in the fields, the required ones being marked by an
asterisk (*) and press the save button.

If the operation is completed successfully the system will display a confirmation message,

otherwise it will display the error message. The new dimension member will be displayed in the list
below.
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Dimension member - RCP26

Code @
RCP26

Caption

RCP 26

Description @

2.6 W/m? radiative forcing values in the year 2100, RCP 2.6 is a “very stringent” pathway, According to the IPCC, RCP 2

Index

r:

B SAVE @ CANCEL

Figure 57 - Create a Dimension Member.

8.5.3 Update a dimension member

To update a dimension member, the user must select an existing dimension from the list of
dimensions by clicking/tapping on the desired one and then press the dimension members tab.
The system will display the list of dimension members. The user must press the edit (pencil)
button of the dimension member to start editing. The system will display the editable fields
(index, caption and description) input form. Once completed, the user must press the save
button to save the changes. If the operation is completed successfully the system will display a
confirmation message, otherwise it will display the error message.

Dimensions: RCP ® JSON ¢, REFRESH

@ Dimension @ Dimension members
Dimension members ®JSON [ CSV  + CREATEMEMBER [} UPLOADFILE ¢ REFRESH

Index Code Caption Description
1 RCP26 RCP 26 2.6 W/m? radiative forci v X

4.5 W/m? radiative forcing values in the year 2100. RCP 4.5 is described by the IPCC as an
intermediate scenario. Emissions in RCP 4.5 peak around 2040, then decline. According to

spec biased towards y

RCP 4.5 is the most pr 2 @

taking into t the h of oo e 4 51 ote likely
than ot to result in global temperature rse between 2°C and 3-C, by 2100 with a mean sea
leveriow 5% hghr than et of RGP 2.6. My plan rd ikl species wh b e ko
adapt 1o the effects of RCP 4.5 and higher RCPs.

2 RCP4S RCP4S

6.0 W/ radiative larcmg values in meyenr 2100, In RCP 6, emissions peak around zeso.
then decline. The RCP
stabilisation scenario mm i 00 by 5, @
arange of technologies and strategies for reduaﬂg m«mouu gas enissions, Projections

for temperature according to RCP 6.0 include continuous global warming through 2100

where CO, levels rise making the global temperature rise by about 3-4°C by 2100,

3 RCP60 RCP 6.0

8.5 W/m? radiative forcing values in the year 2100. In RCP 8.5 emissions continue to rise

throughout the 21st century. This has been thought to be very unlikely, but still posuhie as

feedbacks are not well understood. RCP8.5, generally lll(ln as the basis for wsh:ase 72 B8
climate change scenarios, was based on what proved to

outputs. Itis still used for predicting mid-century (and earlier) emissions bued on current

and stated policies.

4 RCP85 RCP 8BS

Figure 58 - Update a Dimension Member.
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8.5.4 Delete a dimension member

To delete a dimension member, the user must select the dimensions members tab in the selected
dimension. The system will display the list of all dimensions members for the selected dimension.
To delete a dimension member, the user must press the corresponding delete button. The system
will display the deletion confirmation popup message. The user must choose ok to confirm
deletion or cancel to cancel the operation. If the operation is completed successfully the system
will display a confirmation message, otherwise it will display the error message.

Confirm operation

/N oelete selected resouree (RCP26)?

+~ OK @ CANCEL

Figure 59 - Delete a Dimension Member.

8.5.5 Upload a file with dimension members

The user must select the dimensions members tab in the selected dimension and click the upload
file button. The system will open a window to choose the file type (CSV, JSON, EXCEL) and a file
from the file system. The user must select a valid file and press the ok/open button, the popup will
close.

A valid JSON file would have the following format:

Dimension Members JSON representation

[

"code": "CODE-1"
"caption": "Caption 1",
"description": "Description 1",

"index": 1

"code": "CODE-2",

"caption": "Caption 2",
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"description": "Description 2",

"index": 2

A valid CSV file would have the following format:

Dimension Members JSON representation

"CODE-1", "Caption 1","Description 1",1
"CODE-2", "Caption 2","Description 2",2

The user can select whether the new dimension members should replace the previous ones or not
and press the save button. If the operation is completed successfully the system will display a
confirmation message and the uploaded members will be displayed in the window below, otherwise
it will display the error message. It is now possible to see the color map loaded from the file also in
the main form.

Dimension members

File type

[3 SAVE (@ CANCEL

Figure 60 - Uploading Dimension Members from a file.
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Figure 61 - Saving new Dimension Members.

9 Grids

A spatial GRID is set of one or more tiles that can either overlap partially or be totally disjointed.
Every tile has a unique code and has the following different GIS properties:

» width (expressed in number of pixels)
« height (expressed in number of pixels)

« crs/srs - coordinate/spatial reference system (expressed as PROJ4 definition string)
« affine transform (expessed in the units of the declared CRS/SRS)

A Grid can be used to define a mosaicset so that all its data raster files are compliant with the GIS
info of one, and only one, of the relative grid ‘s tile. After defining and saving the metadata of the
grid, the grid tiles can be defined uploading the raster files inside the grid's folder (created by the
system) on the workspace's upload bucket.

The naming convention of the raster file representing the grid tile must adhere to one of the
following rules:

e <CODE>.<extension>
o <CODE>.MASK.<extension>

where:
<CODE-> is the unique code of the tile:
e cannot be null
e length must be min=3 and max=32
» allowed characters can be capital letters (A-Z), digits (0-9), hyphen (-)

cannot start and/or end with an hyphen
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<extension> is the file extension related to the raster file format (driver).
(The raster can be formed also by multiple files that must have same code but different extensions)

If a <CODE>.<extension> file is uploaded, GISMGR will create a new raster file (COG) having:

« 1 band with Byte (8 bit UInt) data type

« width, height, SRS and affine transform equal to the ones of the uploaded file
o all the pixels value set equal to 1

o no-data value set equal to 0

If a <CODE>.MASK.<extension> file is uploaded GISMGR will check that the mask file has:

« 1 band with Byte (8 bit UInt) data type

« valid pixels value set equal to 1

« not valid pixels value set equal to 0

« no-data value set equal to 0 (this is not mandatory)

If the uploaded raster file passes the above validation, GISMGR will translate it in COG file setting
the no-data value equal to 0. It is better to upload mask files because GISMGR, while creating new
output data, will be much faster as it will compute the output pixel value only where the mask is

equal to 1.

FIELD

DESCRIPTION

workspaceCode

string: unique code of the workspace to which the resource belongs.

cannot be null; length must be min=3 and max=32; allowed characters can be capital
letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

code

string: unique identifier of the resource.

cannot be null; length must be min=3 and max=32; allowed characters can be capital
letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

caption

string: atitle or brief explanation of the resource.

cannot be null; length must be min=3 and max=128; all characters except line breaks
are allowed.

description

string: full or long explanation of the resource.

can be null or empty;

extensions

array: list of strings representing the expected raster dataset extensions.
raster data can be formed by one or more files; set the expected extensions of the
files that represent the full raster data, putting as first extension the main one.

cannot be null (expected one extension at least); if formed by two or more files the
file names must differ only in the extension part.

additionalInfo

object: additional information about the resource.
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can be null; a freely structured JSON object provided by the data owner to better
describe the resource

tags | array: listof string objects;

can be null or empty; a tag is a keyword or term assigned to a piece of information
to describe it.

9.1 Listall grids

To list all grids, after selecting a workspace, the user must click the grids button from the left menu.
The system will display all grids in the system, for the selected workspace.

and Agricultsee
o f WAPOR-3 &
jons

Grids

L2-GRID

Na tags

L3-GRID

AN Food and Agriculture
o Al

rganization of the Oy
United Nations J
Figure 62 - List of Grids.

Global settings
yetem Administratars

9.2 Createagrid

To create a new grid, after selecting a workspace, the user must browse to the grid page from the
main menu. The system will display a list of the existing grids. The user must press the create grid
button on the top right of the page, fill in the fields, the required ones being marked by an asterisk
(*) and press the save button. If the operation is completed successfully the system will display a
confirmation message, otherwise it will display the error message.
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9.3 Update a grid

Grid: L2-GRID

@ JSON ¢ REFRESH T, UPLOAD RESOURCE (@ HELP

@ General info

General info

Code* @ Caption* (®

L2-GRID L2 Grid

Description (B

Grid for WaPOR L2 MosaicSets data (100m resolution)

Files extensions * @

@

Tags @

Additional info @ ar

@) SAVE (@ CANCEL

Figure 63 - Create a Grid.

The user must select the grids button from the left menu. The system will display the list of all
grids. To update a grid, the user must select an existing grid from the list of grids by
clicking/tapping on the desired one. The system will display the selected grid input form to update
the data. Once completed, the user must press the save button to save the changes. If the
operation is completed successfully the system will display a confirmation message, otherwise it

will display the error message.

Save operation

& Operation completed succesfully

® CLOSE

Figure 64 - Update a Grid.

9.4 Upload the Grid Tiles
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Once the metadata for the grid has been created/updated, the user can can upload, to the upload
bucket, the file/files that constitute the grid (tiles). To upload the tiles, the user must browse to
the upload bucket or click the upload rasters button on the top right of the grid detail window. The
bucket page will open in the browser. The user must drag the file/s onto the bucket and the upload
will start. Once the files are uploaded, the system will process the file/s to publish them.

= Google Cloud Select a project search (/) for resources, docs, products, and more Q_ search = @ ® i o

B3 Cloud Storage & Bucket details CREFRESH  [EIHELPASSISTANT  @ILEARN

@ - 3 5
fao-gismgr-review-hih-upload
@i  Monitoring Locat Storageclass  Public access  Protection
ouroy urt)  Standard Not public
& setting
OBJECTS CCONFIGURATION PERMISSIONS PROTECTION LIFECYCLE oeservasiLTy R INVENTORY REPORTS
Buckets > fao-gismgrreviewhih-upload > GRID > L2-GRID B
UPLOAD FILES UPLOAD FOLDER CREATE FOLDER TRANSFER DATA ~ MANAGE HOLDS DOWNLOAD DELETE
Filter by name prefixonly ¥ Fiter Filter objects and folder @  showdeleteddata W
Type Crested @ Storage class Last modified Public sccess @ Version history @ Encryption @ Retention expirstion date @ Holds @
L1260 masK.if
B 27P MASKICUT
| _[270 MASK tif
[ [ e T a dy. Just add data.

ML2GRD upload button. To move a kot of data from
e provider, create a transfer job.

Figure 65 - Upload Grid Tiles.

When the process finishes, a new tab, tiles, will appear in the grid detail page. Selecting this tab, all
uploaded tiles, with their metadata, will be displayed.

oL Grid: L2-GRID P UODRASTERS. SN C RERESH @ bl
o G | info = Tik
Tiles ® JSON [)CSV ¢ REFRESH
Code Caption Width Height PROJA Affine transform
26P 2P 1744 730 :ﬁ;‘i‘;:}:‘ +z0ne=26 +datum=WGS84 +units=m 1‘77305:;5507759323520:37;32"&“5 U‘gGOOI

20ne=26 +datum=WGS84 +units=m [669073.7803763404, 100.0, 0.0,

% 2 1558 %04 1008568.4144285955, 0.0,-100.0]
o +projsutm ne+27 +datum=WGS84 +unitsem [282131.8804293795, 100.0, 0.0,

L 2 s +no_defs 2381784,8106911485, 0,0,-100,0]

B SAVE  © CANCEL

Global settings Food and Agriculture
rwingppa v Y/0) Organization of the oV
. United Nations |

Figure 66 - List Grid Tiles.
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9.4.1 View a grid tile

When one or more rasters have been uploaded, the tab tiles appears. Selecting this tab, the
system displays the list of rasters uploaded for the selected grid. To view the metadata of a raster,
the user must press corresponding eye button on the list.

units .defs”,
“epsg’ "32626",
“affineTransform". [735445.7583908747, 100.0, 0.0, 1704950.7920698833, 0.0, -100.0]",
“extentSrs™:
735445 7583908747,
1631950.7920698833,

909845.7583908747,
1704950.7920698833

)
326

“extentWgs84”: [
-24.812933552955002,
14

© COPY &, DOWNLOAD ® CLOSE

Figure 67 - View a Grid Tile.

9.4.2 Edit a grid tile

To edit atile, the user must press the edit button (pencil) of the corresponding tile in the list. Update
the updatable information and press save.

26P

General info
Code* @

[ 26P

Caption* @

|26P

Description @

Width

| 1744 730

Affine transform 3

[ (735445 7583908747, 100.0, 0.0, 1704950, 7920698833, 0.0, -100.0]

SRS Extent @

| ?:lsus.?se:iwa?ﬂl ‘ 1631950maﬁ3m33| 909845.7583908747 | lml}sﬂ.)msﬂamz]

WSGa4 Extent @

[ 248 | [ 14.7511 l 2

[ SAVE  (® CANCEL

Figure 68 - Edit a Grid Tile.
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9.4.3 Delete a grid tile

To delete a tile, the user must press the delete button (bin) of the corresponding tile in the list. The
system will display the deletion confirmation popup message. The user must choose ok to
confirm deletion or cancel to cancel the operation. If the operation is completed successfully
the system will display a confirmation message, otherwise it will display the error message.

Confirm operation

I\ velete selected resource (26P)

v 0K ® CANCEL

Figure 69 - Delete a Grid Tile.

9.5 Delete a grid

The user must press the grids button from the left menu. The system will display the list of all
grids for the selected workspace. To delete a grid, the user must press the corresponding delete
button. The system will display the deletion confirmation popup message. The user must
choose ok to confirm deletion or cancel to cancel the operation.

If the operation is completed successfully the system will display a confirmation message,
otherwise it will display the error message.
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Confirm operation

A\ Delete selected resource (L2.GRID)?

Figure 70 - Delete a Grid.
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10 Mapsets

A mapset is a set of maps (raster files) used to represent georeferenced data (facts) along one or
mode dimensions of interest. In other words, a mapset is an organized multidimensional set of
data that measures a phenomenon. An example could be evapotranspiration in Africa from 2009
to 2023, or crop production over time.

As per maps, GISMGR handles different input formats, continuous or categorized rasters; input data
is translated to COG format and finally stored/shared (with the related metadata as JSON files) on
the workspaces’ DATA buckets.

FIELD

DESCRIPTION

workspaceCode

string: unique code of the workspace to which the resource belongs.
cannot be null; length must be min=3 and max=32; allowed characters can be
capital letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

code

string: unique identifier of the resource.
cannot be null; length must be min=3 and max=32; allowed characters can be
capital letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

caption

string: atitle or brief explanation of the resource.
cannot be null; length must be min=3 and max=128; all characters except line
breaks are allowed.

description

string: full or long explanation of the resource.
can be null or empty;

dimensions

array: list of strings (workspaceCode:dimensionCode) representing the
dimension/s that form the cube.
at least 1 dimension must be specified.

defaultStyleCode

string: unique code of a previously defined style that must be applied for
rendering the map’s raster file.

can be null; length must be min=3 and max=32; allowed characters can be capital
letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

extensions

array: list of strings representing the expected raster dataset extensions.
raster data can be formed by one or more files; set the expected extensions of the
files that represent the full raster data, putting as first extension the main one.
cannot be null (expected one extension at least); if formed by two or more files the
file names must differ only in the extension part.

measureCaption

string: atitle or brief explanation of the phenomenon being observed.
can be null or empty

measureUnit

string: unit symbols of measurement.

unit symbols are typically shortened versions of the unit name.

can be null or empty; if the raster represents classes or categories unit value must
be set equal to “class”
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scale | double: slope of the slope-intercept form of linear equation to be applied to pixel
value to get the actual value.
cannot be null; default 1;
offset | double: intercept of the slope-intercept form of linear equation to be applied to
pixel value to get the actual value.
cannot be null; default 0;
flags | object: aJSON object representing pixel values with specific meaning.
can be null; if provided for each pixel value the caption is mandatory, while
description is optional.
example:
{
"250": {
"caption": "off season”
Bo
"251": {
"caption": "no seasonality",
}
"253": {
"caption": "insufficient data",
}
"254": {
"caption": "no cropland / no grassland”,
}
}
classes | object: aJSON object representing pixel values and their meaning.
must be provided only if the measureUnit=class; for each pixel value the caption is
mandatory, while description is optional.
example:
{
"
"caption": "Tree cover (dense) ",
"description”: "Tree cover with a canopy cover >70% and height exceeding 5m."
Yo
"4 g
"caption": "Grassland",
"description”: "Mainly grass cover with woody vegetation, canopy cover <15%"
Jo
"255": {
"caption": "no data",
"description”: "no data"
}
}
dimensionMembers | object: describes the Rule/s (how to extract the value of a dimension member

for the specific dimension from the file name of the raster to be uploaded) and the
Lookup/s (how a value extracted applying a Rule maps to the actual value of the
dimension member for the specific dimension).

cannot be null.
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"dimensionMembers": {
"rules": [
{
"regex": "ACMR_(\\d{4})_CROP-(CV|MZ|RI|SG)\\.tif$",
"members": {
"SHARED:YEAR": "S$1",
"EOSTAT:CROPS": "CROP-$2"
}
}
1.
"lookUp": {
"EOSTAT:CROPS": {
"mz": "CROP-MZ",
"ri": "CROP-RI"

}

styleRules

array of StyleRule: describes how to apply a specific style for a specific
combination of one or more dimension member values

can be null.

"styleRules": [
{
"members": {
"EOSTAT:CROPS": [
"CROP-CV"
1
}
"styleCode": "CROP-YIELD-CASSAVA"
}
]

translate

array: listof Translateltem that define the input raster to COG format conversion

process.
can be null or empty; if not provided the default one is applied:

[

{
"format": "GTiff",

"options": [
"INTERLEAVE=BAND",
"TILED=YES",
"COMPRESS=LZW"

1

}
1

additionalInfo

object: additional information about the resource.
can be null; a freely structured JSON object provided by the data owner to better
describe the resource

tags

array: list of string objects;
can be null or empty; a tag is a keyword or term assigned to a piece of information
to describe it.

Dimension members

FIELD

DESCRIPTION

rules | array: list of Rule objects;

cannot b null, at least one has to be specified.

"rules": [
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{
"regex": "ACMR_(\\d{4})_CROP-(CV|MZ|RI|SG)\\.tif$",
"members”: {
"SHARED:YEAR": "$1",
"EOSTAT:CROPS": "CROP-$2"
}
}
1

lookUp | object: a JSON object representing, for every dimension of the cube, the mapping
between the input value (value retrieved from the file using the Regular Expression) and
the actual value of the dimension.
can be null.
"lookUp": {
“EOSTAT:CROPS": {
"mz": "CROP-MZ",
"ri": "CROP-RI"
}
}
Rule
FIELD DESCRIPTION
regex | string: a regular expression to be applied to the name of the input raster files name
in order to capture (capture group) the value/s of the dimension member/s the raster
refers to.
cannot be null;
"regex": "Aphe_(\d{2})(s|m|e)(1]2)\.tif$"
members | object: aJSON object representing the code of the dimension and the value extracted
(capture group) from the raster file name using the regex. In this way we map the raster
to the corresponding dimension/s value.
cannot be null;
"members": {
"SHARED:YEAR": "20$1",
"ACME :SEASON" : "SEASONS3"
"ACME :STAGE": "$2"
}
StyleRule
FIELD DESCRIPTION
members | object: a JSON object describing which style should be applied to a specific

dimension member.

"members": {
"EOSTAT:CROPS": [
"CROP-CV"
1
}
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styleCode

string: unique code of a previously defined style that must be applied for rendering
the map’s raster file.

can be null; length must be min=3 and max=32; allowed characters can be capital letters
(A-2), digits (0-9), hyphen (-); cannot start and/or end with a hyphen.

"styleCode": "CROP-YIELD-CASSAVA"

Translate
FIELD DESCRIPTION
subDataset | string: selects the name of the input sub-dataset.
(some raster drivers, like NetCDF or HDF5, support multidimensional datasets)
band | string: selects an input band for output; bands are numbered from 1.
format | string: selects the output format (raster driver);
use the short format/driver name;
for the full list of supported raster drivers see here
dataType | string: forces the output raster bands to have a specific data type supported by the
driver, which may be one of the following:
e Byte
e Int8
o UlInt16
. Int16
e UInt32
e Int32
e Ulnt64
e Int64
e Float32
e Float64
e CInt16
e CInt32
e CFloat32
e CFloat64
noDataValue | string: assigns a specified no-data value to the output file.
if you want to remove or avoid to assign a no-data value you can set this option equal
to none. Note that this option will not update any pixel value.
scale | array: array of 4 elements (string):

e src_min - input raster min value
e src_max - input raster max value

e dst_min - output raster min value

e dst_max - output raster max value

rescales the input pixel values from the range {src_min..src_max} to the
{dst_min..dst_max} one

Srs

string: assigns a specified projection to the output file
the spatial reference systems (projection) can be expressed using an EPSG code or a
PROJ.4 declaration string.
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examples:
EPSG:4326
or
+proj=longlat +datum=WGS84 +no_defs +type=crs

extent

array: array of 4 elements (string):
e ulx - upper left corner x coordinate
e uly - upper left corner y coordinate
e Irx-lower right corner x coordinate
e Iry-lower right corner y coordinate

sets/assigns the georeferenced bounds of the output file.
Note this option does not cause reprojection.

gridSubWindow

array: array of 4 elements (string):
o xoff - grid window’s upper left corner x coordinate (0-indexed)
o yoff - grid window’s upper left corner y coordinate (0-indexed)
e xsize - window's width size expressed in pixels
e ysize - window's height size expressed in pixels

selects a subwindow from the source image for copying based on pixel/line
(column/row) location.

srsSubWindow

array: array of 4 elements (string):

ulx - window’s upper left corner x coordinate

uly - window's upper left corner y coordinate

Irx - window's lower right corner x coordinate
Iry - window'’s lower right corner y coordinate

selects a subwindow from the source image for copying based on georeferenced
coordinates expressed in the SRS of the input raster
Note that the SRS window will be previously translated to grid coordinates.

options

array: array of elements expressed in the NAME=VALUE form, where:
 NAME is the name of the creation option
e VALUE is the selected value to be assigned to the option

defines the creation options for the output file.

Many formats/drivers have one or more creation options that can be used to control
particulars about the output file created. For instance, the GeoTIFF driver supports
creation options to control compression, and whether the file should be tiled.

The creation options available vary by format driver, and some simple formats have no
creation options at all. See Raster drivers format specific documentation for legal

creation options for each format.

For the full list of supported raster drivers see here
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10.1 List all mapsets

To list all mapsets, after selecting a workspace, the user must click the mapsets button from the
left menu. The system will display all mapsets in the system, for the selected workspace.

Mapsets

Global sett Food and Agriculture
o Acmeut - Y Organization of the =
- United Nations |

Figure 71 - List of Mapsets.

10.2 Create a mapset

To create a new mapset, after selecting a workspace, the user must browse to the mapsets page
from the main menu. The system will display a list of the existing mapsets. The user must press
the create mapset button on the top right of the page, fill in the fields, the required ones being
marked by an asterisk (*) and press the save button. If the operation is completed successfully, the
system will display a confirmation message, otherwise it will display the error message.

Since a mapset has many of fields to be defined, the interface has been divided in 3 tabs:

e General info: contains the main metadata, like code, caption, style, tags and the definition,
through the dimensions, of the structure of the mapset

e Importinfo: this part contains the information the system needs in order to process the data
(raster files), applying optional translates, and relate them to the specific dimensions and
styles

e Rasters: once the definition of the mapset is completed and saved, it is possible to upload
raster files. The list of raster files will appear in this tab, from which it is possible to view the
metadata of a raster and eventually delete it.
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Mapset: CROP-CMR

CROP-CMR Crop yield (Cameroan - 10m - 2011-2020) - EOSTAT

This raster dataset provides information on crop yield In Cameroon for the years 20112020, Yield for cassava, maize, rice and sorghum |5 expressed in Megagrams/Hectar.

Availabla Selacted

Flags

Global settings

Figure 72 - Create g";"iew Mapset.

10.2.1 Create a mapset — general info

The general info of the mapset allows to specify the code, caption and description of a mapset, the
first 2 being mandatory. The user can then define the default style, the measure caption and unit,
the scale and offset. After that, the user must define the dimensions. The system will display a list
of available dimensions from both the SHARED workspace and from the current workspace. By
double clicking on a dimension from the left list (available), this dimension will be selected and
moved to the selected dimensions on the right (selected). It is possible also to deselect a
dimension (by double clicking on its name in the selected dimensions list or selecting it and then
pressing the left arrow button in the panel) or to change the order of dimensions using the up/
down arrows in the dimension select box.

Note: if a time dimension is present, it must always be the first in the list.

Dimensions * @&

Available Selected
® Day (SHARED:DAY) ® vear (SHARED:YEAR)
® Dekad (SHARED:DEKAD) i= Crops (EOSTAT:CROPS)
© Half Month (SHARED:HALF-MONTH)

® Half Year (SHARED:HALF-YEAR)

® Month (SHARED:MONTH)

Figure 73 - Mapset, managing Dimensions.

10.2.2 Create a mapset — import info

Once the all the required information has been provided and validated in the general info tab, the
user can proceed to the Import info tab to define how the system should import the data
(raster files). This tab has 5 sections:

1. Fileinfo

2. Dimension members
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3. Lookup
4. Stylerules
5. Translate

10.2.2.1 File info

The user must enter the file extensions of the raster files that will be uploaded. The user must type
the extension using the dot (.tif, .nc) and either press enter or tab or simply move to the following
filed. The entered extension will appear highlighted in blue.

File info @

Files extensions * @

Figure 74 - Mapset, file extensions info.

10.2.2.2 Dimension members

This section instructs the system on how to deal with the files that will be imported and how they
relate with the structure of the mapset that has been defined in the previous tab (general info). For
example, if a mapset has two dimensions, year and crop, the system will display an input form with
3 input fields: one for the regular expression, one for the year dimension and one for the crop
dimension. Below an example.

We have a list of files:
CMR_2011_CROP-CV.tif
CMR_2012_CROP-CV.tif
CMR_2013_CROP-CV.tif
CMR_2014_CROP-CV.tif
CMR_2011_CROP-MZ tif
CMR_2012_CROP-MZ tif
CMR_2013_CROP-MZ tif
CMR_2014_CROP-MZ tif
CMR_2011_CROP-RI.tif
CMR_2012_CROP-RI.tif
CMR_2013_CROP-RI tif
CMR_2014_CROP-RI.tif
CMR_2011_CROP-SG.tif
CMR_2012_CROP-SG.tif
CMR_2013_CROP-SG.tif
CMR_2014_CROP-SG.tif

From very file, according to the mapset definition, the system needs to extract the year (year
dimension) and the crop (crop dimension). In our crop dimension, we have defined the possible
values: CROP-CV (cassava), CROP-MZ (maize), CROP-RI (rice) and CROP-SG (sorghum).

The regular expression to extract this information would be:
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Regular expression: ACMR_(\d{4})_CROP-(CVIMZ|RI|SG)\.tifS
Year dimension (SHARED:YEAR):  S1
Crop dimension (EOSTAT:CROPS): CROP-S2

Mapset: CROP-CMR * UPLOAD RASTERS PREVIEW JSON ¢ REFRESH

“GMR_{\d{4}}_CROP-{CVIMEIRISGIN. if$

51

CROP-§2

Lookup
SHARED:YEAR
EOSTAT:CROPS

Glabal settings

Figure 75 - Mapset, define Dimension Members.

The text between brackets (\d{4}) and (CVIMZ|RI|SG) are the “groups” of information we want to
catch, so here we have 2 group, S7 and $2. Group S7 will capture the year, while group S2 the crop
but, since the code for our crops, as defined in the dimension, are CROP-CV and not CV, we prepend
CROP- to the catching group.

Below an example (https.//regex101.com/r/AleoTl/1).

ACMR_(\d{4}) _CROP-(CV|MZ|RI|SG)\.tif$
MATCH INFORMATION

Figure 76 - Mapset, regular expression example.
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To validate the regular expression in the system, the user must press the check regular expression
button and insert the name of a raster file. The user must then press the validate button. The
system will show how the values extracted from the file name map to the dimensions.

Regular expression validator

Reguler expression @
ACMR_(VA{4))_CROP-[CVIMZIRIISG )\ tif§

File name

CMR_2013 CROP-MZ.tif

SHARED:YEAR

03

EQSTATCROPS

CROP-MZ

« VALIDATE @ CLOSE

Figure 77 - Mapset, validate a regular expression.

It is possible, if necessary, to define more than one rule (pressing the + button on the dimension
member box) if one does not capture all possible values of the files to be uploaded.

Note: the order of the dimension members rule is important: if the first rule is looser, and captures all
the possible values of a file name, the rules following will never be evaluated.

10.2.2.3 Lookup

In the lookup box, the system will display the dimensions that have been selected for the mapset
by displaying their code (workspaceCode:dimensionCode). To enter a lookup, the user must press
the + button on the right side of the desired dimension. The system will open a popup where to
enter as key the value extracted by the regular expression for that dimension, as value the
corresponding actual value among the dimension members of the dimension.
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Value

== |

ADDFIELD (@ CANCEL

Figure 78 - Mapset, adding a Lookup.

10.2.2.4 Style rules

It is possible to assign a specific Style to a specific raster. To specify a style rule, the user
must press the + button on the top right of the style rule box. The system, similarly to the lookup
box, will display the dimensions that have been selected for the mapset by displaying
their code (workspaceCode:dimensionCode). For the desired dimension/s (the others can be left
null), the user must add the list of values (pressing tab or enter) of the raster and then select the
style for those values from the dropdown list below. It is possible to define zero or more lookups

[EOSTAT:CROPS
A0
fir Home
0 Buckets Style ules @ ¥
& users
m] ~
£ Sarvica Accounts
SHARED.YEAR @
9 stes
= Dimensions
83 Grids EOSTAT:CROPS
CROP-CV @
@ Maps
@ Mapsets Style @
] ey Cassava crop yield of Cameroon v
Land Cover (LC3)
@ Documentation
| P yield
Rice crop yiel of Cameroon (CROP-YIELD-RICE)
Maize crop yield of Cameroon (CROP-VIELD-MAIZE)
yield of Cameroon SOR
EOSTAT.CROPS ()
CROP-MZ &
style @
Maize ciop yield of Cameroon v
a -
m] ~
SHARED:VEAR @
‘Global setings -
Syatem Admnistatees

Figure 79 - Mapset, defining a Style Rule.
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10.2.2.5 Translate

The Translate/s is optional. If no translate is inserted, the system will automatically add a translate
that transforms the uploaded file into a COG (-of GTiff INTERLEAVE=BAND -co TILED=YES -co

COMPRESS=LZW).

Home
= Soeghum crop yield of Cameraon

qqqqq

TN Food and Agriculture
&%) organization of the 2.7
United Hations

Figure 80 - Mapset, defining a Translate.

10.2.3 Create a mapset - rasters

Once a mapset is saved, it is possible to upload the raster files. The list of raster files will be
visible in the rasters tab, from where the user can see, the metadata (geospatial info) of a raster
file and eventually delete a raster file.
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FAD-GISMGR
@ Home

0 Buckets

Users

Service Accounts
Styles
Bimensions
Grids

Maps

Mapsets

Mosaicsets

Global settings
Systerm Adminisiators.

AEM Eand and Snrbeubrurs.

Mapset: CROP-CMR

@ Generslinfe @ Importinfe = Rasters

Rasters
Code

EOSTAT CROP-CMR 2011 CROP-CY.
EOSTAT GROP-GMR 2011 CROP-MZ
EOSTAT.CROP-CMR 2011 CROP-RI
EOSTAT CROP-CMR 2011 CROP-S6
EQSTAT.CROP-CMR 2012, CROP-CY.
EOSTAT CROP-CMR 2012 CROP-MZ
EOSTAT CROP-CMR 2012 EROP-RI
EOSTAT CROP-CMR 2012 CROP-S6
EOSTAT.CROP-CMR 2013 CROP-CY.
EOSTAT CROP-CMR 2013 CROP-MZ

EOSTAT CROP-CMR 2013 CROP-RI

2011

2m

20m

20m

012

3012

012

013

013

CROP-SG

CROP-S6

CROPRI

G UPLOAD RASTERS

Figure 81 - Mapset, list of rater files.

New resource

1{
“workspaceCade” "EOSTAT",

‘mapsetCods” "CROP-CMR’,
“code”. "EDSTAT CROP-CMR 2011.CROP-CV,
“dimensionembers”. [

“workspaceCode™ ‘EOSTAT",
“dimensionCade’: "CROPS",
“cade’; "CROP-CV

b

}mmu-: 'CROP-YIELD-CASSAVA,
*measureCaption’ ‘Crop Yield',

© corY

&, DOWNLOAD

@ PREVIEW @ JSON ¢ REFRESH

®JSON () CSV ¢ REFRESH
style

CROP-YIELD/CASSAVA . @
GROP-YIELD-MARZE ® 8
CROP-YIELD-RICE e @
CROP-YIELD-SORGHUM e @
CROP-YIELD-CASSAVA e @
CROP-YIELD-MAIZE ® @
CROPVIELD-RICE ® @
CROP-VIELD-SORGHUM e @
CROP-YIELD-CASSAVA e @
CROP-YIELD-MAIZE ® O
CROP-YIELDRICE ® @

Figure 82 - Mapset, view a raster file metadata.
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Confirm operation

A\ Dolote solocted resource (EOSTAT CROP-CMA 2011 CROP.CV)?

O () CANCEL

Figure 83 - Mapset, delete a raster file.

10.3 Update a mapset

To update a mapset, the user must select an existing mapset from the list of mapsets by
clicking/tapping on the desired one. The system will display the selected mapset input form
to update the data. Once completed, the user must press the save button to save the changes. If
the operation is completed successfully the system will display a confirmation message,
otherwise it will display the error message. The fields of the mapset can be updated according to
the following table:

Field name Updatable
General info - Code No
General info - Caption Yes
General info - Description Yes
General info - Default style code Yes
General info - Measure caption Yes
General info - Measure unit Yes

General info - Scale

Only if no rasters have been uploaded

General info - Offset

Only if no rasters have been uploaded

General info - Dimensions

No

General info - Flags Yes
General info - Tags Yes
General info - Additional info Yes

Import info — File extensions

Only if no rasters have been uploaded

Import info — Dimension members

Only if no rasters have been uploaded

Import info — Lookup

Only if no rasters have been uploaded

Import info — Style rules

Only if no rasters have been uploaded

Import info —Translate

Only if no rasters have been uploaded
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10.4 Upload a raster file/s

Once the metadata for the mapset has been created/updated, the user can upload, to the upload
bucket, the file/files that constitute the mapset. The user must browse to the upload bucket or
click the upload button on the top right of the mapset detail window. The bucket page will open
in the browser. The user must drag the file/s onto the bucket and the upload will start. Once the
file is uploaded, the system will process the file/s to publish the mapset.

= Google Cloud Select a project v ) § Q_ search a2 ()

fao-gismgr-eostat-upload

z
2

E5 Cloud Storage & Bucket details CREFRESH (B HELP ASSISTANT ) LEARN
&
@ Location Storage class  Public access  Protection

<

@ Showdeleteddata W

Drop files here to pload them to:
MCROP-CMR

ady. Just add data.
UEETM upload button. To move a lot of data from

another bucket or cloud storage provider, create a transfer job.

Figure 84 - Mapset, upload raster files.

10.5 Preview a mapset

When the selected workspace data bucket is PUBLIC, when a mapset is created and the relative
raster/s file/s have been uploaded to the upload bucket and processed successfully, the system
will display a preview button. The user must press the button to be redirected to a page with the
mapset preview. From this page it is possible to select the different raster/s available (selecting
different values for the available dimensions), view the metadata and the legend.
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Figure 85 - Mapset preview.

Refer to the disclaimer on the back cover page for the names and boundaries used in this map.

10.6 Delete a mapset

The User must press the mapset button from the left menu, after selecting a workspace. The system
will display the list of all mapsets for the selected workspace. To delete a mapset, the user must
press the corresponding delete button. The system will display the deletion confirmation
popup message. The user must choose ok to confirm deletion or cancel to cancel the
operation. If the operation is completed successfully the system will display a confirmation
message, otherwise it will display the error message.

Confirm operation

/A Delote sclocted resource (CROPCMR)?

Figure 86 - Delete a Mapset.
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11 Mosaicsets

A mosaicset, similar to the mapset, is a set of maps (raster files) used to represent georeferenced
data (facts) along one or mode dimensions of interest. In addition to the dimensions, a mosaicset
has also a grid, which we can consider a sort of geographical dimension. As an example, we could
have a mosaicset representing evaporation with a grid that represents UTM zones of the world
and a time dimension that represents the year of observation.

As per maps, GISMGR handles different input formats, continuous or categorized rasters; input data
is translated to COG format and finally stored/shared (with the related metadata as JSON files) on
the workspaces’ DATA buckets.

FIELD DESCRIPTION

workspaceCode | string: unique code of the workspace to which the resource belongs.
cannot be null; length must be min=3 and max=32; allowed characters can be
capital letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

code | string: unique identifier of the resource.
cannot be null; length must be min=3 and max=32; allowed characters can be
capital letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

caption | string: atitle or brief explanation of the resource.
cannot be null; length must be min=3 and max=128; all characters except line
breaks are allowed.

description | string: full or long explanation of the resource.
can be null or empty;

gridCode | string: unique code of a previously defined grid.
can be null; length must be min=3 and max=32; allowed characters can be capital
letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

dimensions | array: list of strings (workspaceCode:dimensionCode) representing the
dimension/s that form the cube.
at least 1 dimension must be specified.

defaultStyleCode | string: unique code of a previously defined style that must be applied for rendering
the map’s raster file.

can be null; length must be min=3 and max=32; allowed characters can be capital
letters (A-Z), digits (0-9), hyphen (-); cannot start and/or end with an hyphen

extensions | array: list of strings representing the expected raster dataset extensions.
raster data can be formed by one or more files; set the expected extensions of the
files that represent the full raster data, putting as first extension the main one.
cannot be null (expected one extension at least); if formed by two or more files the
file names must differ only in the extension part.

measureCaption | string: atitle or brief explanation of the phenomenon being observed.
can be null or empty
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measureunit

string: unit symbols of measurement.

unit symbols are typically shortened versions of the unit name.

can be null or empty; if the raster represents classes or categories unit value must
be set equal to “class”

scale

double: slope of the slope-intercept form of linear equation to be applied to pixel
value to get the actual value.
cannot be null; default 1;

offset

double: intercept of the slope-intercept form of linear equation to be applied to
pixel value to get the actual value.
cannot be null; default 0;

flags

object: a JSON object representing pixel values with specific meaning.
can be null; if provided for each pixel value the caption is mandatory, while
description is optional.

example:

{
"250": {
"caption": "off season"
Do
51" {
"caption": "no seasonality",
}
"253": {
"caption": "insufficient data"
}
"254": {
"caption": "no cropland / no grassland”,
}
}

classes

object: aJSON object representing pixel values and their meaning.
must be provided only if the measureUnit=class; for each pixel value the caption is
mandatory, while description is optional.

example:

{
"1t A
"caption": "Tree cover (dense) ",
"description”: "Tree cover with a canopy cover >70% and height exceeding 5m."
Do
"4 {
"caption": "Grassland"
"description”: "Mainly grass cover with woody vegetation, canopy cover <15%"

}

"255": {
"caption": "no data",
"description”: "no data"
}
}

dimensionMembers

object: describes the Rule/s (how to extract the value of a dimension member
for the specific dimension from the file name of the raster to be uploaded) and the
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Lookup/s (how a value extracted applying a Rule maps to the actual value of the
dimension member for the specific dimension).

cannot be null.

"dimensionMembers": {
"rules": [
{
"regex": "ACMR_(\\d{4})_CROP-(CV|MZ|RI|SG)\\.tif$"
"members": {
"SHARED:YEAR": "$1"
"EOSTAT:CROPS": "CROP-$2"
}
}
1.
"lookUp": {
"EOSTAT:CROPS": {
"mz": "CROP-MZ",
"ri": "CROP-RI"

}

styleRules

array of StyleRule: describes how to apply a specific style for a specific
combination of one or more dimension member values

can be null.

"styleRules": [
{
"members": {
"EOSTAT:CROPS": [
"CROP-CV"
1

}
"styleCode": "CROP-YIELD-CASSAVA"
}

]

translate

array: list of Translateltem that define the input raster to COG format conversion
process.
can be null or empty; if not provided the default one is applied:

[

{
"format": "GTiff",

"options": [
"INTERLEAVE=BAND",
"TILED=YES",
"COMPRESS=LZW"

|

}
1

additionalInfo

object: additional information about the resource.
can be null; a freely structured JSON object provided by the data owner to better
describe the resource

tags

array: list of string objects;
can be null or empty; a tag is a keyword or term assigned to a piece of information
to describe it.
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Dimension members

FIELD DESCRIPTION
rules | array: list of Rule objects;
cannot b null, at least one has to be specified.
"rules": [
{
“regex": "ACMR_(\\d{4})_CROP-(CV|MZ|RI|SG)\\.tif$",
"members": {
"SHARED:YEAR": "$1",
"EOSTAT:CROPS": "CROP-$2"
}
}
]
lookUp | object: a JSON object representing, for every dimension of the cube, the mapping
between the input value (value retrieved from the file using the Regular Expression) and
the actual value of the dimension.
can be null.
"lookUp": {
“EOSTAT:CROPS": {
"mz": "CROP-MZ",
"ri": "CROP-RI"
}
}
Rule
FIELD DESCRIPTION
regex | string: a regular expression to be applied to the name of the input raster files name
in order to capture (capture group) the value/s of the dimension member/s the raster
refers to.
cannot be null;
"regex": "Aphe_(\d{2})(s|m|e)(1]2)\.tif$"
members | object: a JSON object representing the code of the dimension and the value extracted
(capture group) from the raster file name using the regex. In this way we map the raster
to the corresponding dimension/s value.
cannot be null;
"members": {
"SHARED:YEAR": "208$1",
"ACME : SEASON" : "SEASONS3",
"ACME :STAGE": "$2"
}
StyleRule
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FIELD DESCRIPTION
members | object: a JSON object describing which style should be applied to a specific
dimension member.
"members": {
"EOSTAT:CROPS": [
"CROP-CV"
]
}
styleCode | string: unique code of a previously defined style that must be applied for rendering
the map’s raster file.
can be null; length must be min=3 and max=32; allowed characters can be capital letters
(A-2), digits (0-9), hyphen (-); cannot start and/or end with a hyphen.
"styleCode": "CROP-YIELD-CASSAVA"
Translate
FIELD DESCRIPTION
subDataset | string: selects the name of the input sub-dataset.
(some raster drivers, like NetCDF or HDF5, support multidimensional datasets)
band | string: selects an input band for output; bands are numbered from 1.
format | string: selects the output format (raster driver);
use the short format/driver name;
for the full list of supported raster drivers see here
dataType | string: forces the output raster bands to have a specific data type supported by the
driver, which may be one of the following:
e Byte
e Int8
e Ulnt16
° Int16
e UInt32
e Int32
o Ulnt64
e Int64
e Float32
e Float64
e CInt16
e CInt32
e CFloat32
o CFloat64
noDataValue | string: assigns a specified no-data value to the output file.
if you want to remove or avoid to assign a no-data value you can set this option equal
to none. Note that this option will not update any pixel value.
scale | array: array of 4 elements (string):

src_min - input raster min value
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e src_max - input raster max value
e dst_min - output raster min value
e dst_max - output raster max value

rescales the input pixel values from the range {src_min..src_max} to the
{dst_min..dst_max} one

Srs

string: assigns a specified projection to the output file
the spatial reference systems (projection) can be expressed using an EPSG code or a
PROJ.4 declaration string.

examples:
EPSG:4326
or
+proj=longlat +datum=WGS84 +no_defs +type=crs

extent

array: array of 4 elements (string):
e ulx - upper left corner x coordinate
e uly - upper left corner y coordinate
e Irx-lower right corner x coordinate
e Iry-lower right corner y coordinate

sets/assigns the georeferenced bounds of the output file.
Note this option does not cause reprojection.

gridSubWindow

array: array of 4 elements (string):
o xoff - grid window'’s upper left corner x coordinate (0-indexed)
o yoff - grid window’s upper left corner y coordinate (0-indexed)
e xsize - window's width size expressed in pixels
e ysize - window's height size expressed in pixels

selects a subwindow from the source image for copying based on pixel/line
(column/row) location.

srsSubWindow

array: array of 4 elements (string):
e ulx-window’s upper left corner x coordinate
e uly-window’s upper left corner y coordinate
e Irx-window’s lower right corner x coordinate
e Iry - window's lower right corner y coordinate

selects a subwindow from the source image for copying based on georeferenced
coordinates expressed in the SRS of the input raster

Note that the SRS window will be previously translated to grid
coordinates.

options

array: array of elements expressed in the NAME=VALUE form, where:
o NAME is the name of the creation option
e VALUE is the selected value to be assigned to the option

defines the creation options for the output file.
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Many formats/drivers have one or more creation options that can be used to control
particulars about the output file created. For instance, the GeoTIFF driver supports
creation options to control compression, and whether the file should be tiled.

The creation options available vary by format driver, and some simple formats have no
creation options at all. See Raster drivers format specific documentation for legal
creation options for each format.

For the full list of supported raster drivers see here

11.1 List all mosaicsets

To list all mosaicsets, after selecting a workspace, the user must click the mosaicsets button from
the left menu. The system will display all mosaicsets in the system, for the selected workspace.

e
WAPOR-3 =

. Mosaicsets

£ Buckets
L2-UTM-AETI-A

Actual EvapoTranspiration an

L2-UTM-AETI-D
Actual EvapoTranspiration and Interception (Dekadal)

D Mapsets AETI  WAPOR WATER

L2-UTM-AETI-M

Actual EvapoTranspiration and Interception

L2-UTM-E-A

Evaporatic nr

L2-UTM-E-D

Food and Agriculture

Figure 87 - List of Mosaicsets.

11.2 Create a mosaicset

To create a new mosaicset, after selecting a workspace, the user must browse to the mosaicsets
page from the main menu. The system will display a list of the existing mosaicsets. The user must
press the create mosaicset button on the top right of the page, fill in the fields, the required ones
being marked by an asterisk (*) and press the save button. If the operation is completed
successfully, the system will display a confirmation message, otherwise it will display the error
message.

Since a mosaicset has many of fields to be defined, the interface has been divided in 3 tabs:
e General info: contains the main metadata, like code, caption, style, tags and the definition,
through the dimensions, of the structure of the mosaicset
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e Import info: this part contains the information the system needs in order to process the data
(raster files), applying optional translates, and relate them to the specific dimensions and
styles

e Rasters: once the definition of the mosaicset is completed and saved, it is possible to upload
raster files. The list of raster files will appear in this tab, from which it is possible to view the
metadata of a raster and eventually delete it.

— AR Food and Agrcultee
H ) rguniatenei e WAPOR3 ©

Ueted Mations.

FAQ-GISMGR

Mosaicset: L2-UTM-E-A

[ Buckets Generalinfe & Import info

General info

@ Styles L2UTMEA Evaporation (Annual)

The Evaporation (E) data component is the actual evaporation of the sail surface. The value of each pixel represents the total annual evaporation for that specific year

B Mosaicsets Evaporation, Transpiration and Interception {Annual) X v

Evaporation mm/day

Available Selected

Global settings

Figure 88 - Create a new Mosaicset.

11.2.1 Create a mosaicset — general info

The general info of the mosaicset allows to specify the code, caption and description of a
mosaicset, the first 2 being mandatory. The user can then define the default style, the measure
caption and unit, the scale and offset. After that, the user must select the grid code, from a list of
previously defined grids, and the dimensions. The system will display a list of available
dimensions from both the SHARED workspace and from the current workspace. By double
clicking on a dimension from the left list (available), this dimension will be selected and moved to
the selected dimensions on the right (selected). It is possible also to deselect a dimension (by
double clicking on its name in the selected dimensions list or selecting it and then pressing the left
arrow button in the panel) or to change the order of dimensions using the up/down arrows in the
dimension select box.

Note: if a time dimension is present, it must always be the first in the list.
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Figure 89 - Mosaicset, managing Dimensions.

11.2.2Create a mosaicset — import info

Once the all the required information has been provided and validated in the general info tab, the
user can proceed to the Import info tab to define how the system should import the data (raster
files). This tab has 5 sections:

1. Fileinfo
2. Dimension members
3. Lookup
4. Stylerules
5. Translate
11.2.2.1 File info

The user must enter the file extensions of the raster files that will be uploaded. The user must type
the extension using the dot (.tif, .nc) and either press enter or tab or simply move to the following
filed. The entered extension will appear highlighted in blue.

File info @

Files extensions * (@

Figure 90 - Mosaicset, file extensions info.

11.2.2.2 Dimension members

This section instructs the system on how to deal with the files that will be imported and how they
relate with the structure of the mosaicset that has been defined in the previous tab (general info).
For example, if a mosaicset has a grid, L2 UTM Zones, and one dimension, year, the system will
display an input form with 3 input fields: one for the regular expression, one for the grid and one
for the year dimension. Below an example.

We have a list of files:

WAPOR-3.L2-UTM-E-A.26Q.2010.tif
WAPOR-3.L2-UTM-E-A.26Q.2011 .tif
WAPOR-3.L2-UTM-E-A.26Q.2012.tif
WAPOR-3.L2-UTM-E-A.26Q.2013.tif

WAPOR-3.L2-UTM-E-A.33S.2010.tif
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WAPOR-3.L2-UTM-E-A.33S.2011..tif
WAPOR-3.L2-UTM-E-A.33S.2012.tif
WAPOR-3.L2-UTM-E-A.33S.2013.tif

From very file, according to the mosaicset definition, the system needs to extract the grid code
(the code of one of the possible values that the grid tiles may have, as if it was a dimension) and
the year (year dimension). The regular expression to extract this information would be:

Regular expression: AWAPOR-3\.L2-UTM-E-A\.(\d{2}[A-Z])\.(\d{4})\.tif
Grid code (L2-GRID): S1
Year dimension (SHARED:YEAR): S2

Mosaicset: L2-UTM-E-A b UPLOADRASTERS @ JSON (¢, REFRESH

[ Buckets () General info & Import info

AWAPOR-3\L2-UTM-E-A\ (HZHA-ZIN. (A 1iFS

1

52

Lookup @
Global settings - L2-GRID @
System Adminisirators

Figure 97 - Mosaicset, define Dimension Members.

The text between brackets (\d{2}[A-Z])and (\d{4}) are the “groups” of information we want to catch,
so here we have 2 group, S7 and S2. Group S7 will capture the grid code, while group S2 the year.

Below an example (https://regex101.com/r/5QHIJX/1).
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REGULAR EXPRESSION 8 matches (279 steps, 0.1ms) V1 v

OR-3\ . L2-UTHM-E-A\ . (\d{2}[EBEAD \ - (\d{4})\ . tif$

MATCH INFORMATION

Match 1 WAPOR-3.L2-UTM-E-A.

2010

3 WAPOR-3.L2-UTM-E-A.

26Q

2011

WAPOR-3.L2-UTM-E-A.

WAPOR-3.L2-UTM-E-A. 2|

WAPOR-3.L2-UTM-E

91 WAPOR-3.L2-UTM-E-A.3

Figure 92 - Mosaicset, regular expression example.

To validate the regular expression in the system, the user must press the check regular expression
button and insert the name of a raster file. The user must then press the validate button. The
system will show how the values extracted from the file name map to the dimensions.

FAD-GISMGR
- Mosaicset: L2-UTM-E-A (7 UPLOAD RASTERS @ JSON ¢, REFRESH
[ Buckets @ General info & Import info
2. Users
File info @
P Service Accounts Files extensionl Regular expression validator X
D Styles Aif @
= Dimensions 1 - L
WAPOR-3\ LZ-UTME-AL (Vl{Z)A-ZDY (a1t
88 Grids N B
Dimension n e
@ Maps
o WAPOR-3.L2-UTM-E-A 260.2010.8if -
Mapsets
B Mosaicsets Requiarexpl | -
Lt 26(
® Actions APOH-\! *a
© Builders L2aReg 9 E
§1 .
@ Documentation o | 200 |
SHARED:YE/
sz
4 VALIDATE |4
 GHECK REGULAR EXPRESSION
Lookup @
e A LR

Figure 93 - Mosaicset, validate a regular expression.

It is possible, if necessary, to define more than one rule (pressing the + button on the dimension
member box) if one does not capture all possible values of the files to be uploaded.
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Note: the order of the dimension members rule is important: if the first rule is looser and captures all
the possible values of a file name, the rules following will never be evaluated.

11.2.2.3 Lookup

In the Lookup box, the system will display the grid and the dimensions that have been selected for
the mosaicset by displaying their code (workspaceCode:dimensionCode). To enter a lookup, the
user must press the + button on the right side of the desired dimension. The system will open a
popup where to enter as key the value extracted by the regular expression for that dimension, as
value the corresponding actual value among the dimension members of the dimension.

Value

| | 2021 I

ADDFIELD (3 CANCEL

Figure 94 - Mosaicset, adding a Lookup.

11.2.2.4 Style rules

It is possible to assign a specific style to a specific raster. To specify a style rule, the user must
press the + button on the top right of the style rule box. The system, similarly to the lookup box,
will display the dimensions that have been selected for the mosaicset by displaying their
code (workspaceCode:dimensionCode). For the desired dimension/s (the others can be left null),
the user must add the list of values (pressing tab or enter) of the raster and then select the style
for those values from the dropdown list below. It is possible to define zero or more lookups
for every mosaicset.
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WAPOR-3

FAO-GISMGR

@ Home

O Buckets

& Users Lookup ©
L2-GRID @

P Service Accounts

SHARED:YEAR @

D Styles
i= Dimensions
88 Grids Style rules @ +
© Maps
O ~
) Mapsets
L2GRID ®
Mosaicsets
8 : 260 ®
® Actions
A SHAREDYEAR (@
Builders
2012 ®
@ Documentation
style @
Please select v

Quality of Normalized Difference Vegetation Index (Dekadal) (QUAL-NDVI-D)
Quality Land Surface Temperature (Dekadal) (QUAL-LST-D)

Ty Relative Sail Moisture (Dekadal) (RSM-D)

and THM)

Global settings
System straters

- and 1) (AETHA)

Figure 95 - Mosaicset, defining a Style Rule.

11.2.2.5 Translate

The Translate/s is optional. If no translate is inserted, the system will automatically add a translate
that transforms the uploaded file into a COG (-of GTiff INTERLEAVE=BAND -co TILED=YES -co
COMPRESS=LZW).

WAPOR-3 &

FAO-GISMGR

@ Home
0 Buckets
Translate @ a7

2 Users

P Service Accounts [ Format: GTiff, Options: COMPRESS«LZW,INTERLEAVE=BAND, TILED=YES A

i @
(<]
E]

No data value @ Scale (src_min, src_max, dst_min, dst_max) @

8
o
g

o]

Do @
g

Mosaicsets
@ Actions

© Builders Grid subwindow (x, y, width, height) @ SRS subwindow (ulx, uly, Irx, Iry)

ptions @

COMPRESS=LZW ®  INTERLEAVE=BAND ®  TILED=YES @

& PREV [ SAVE @ CANCEL
Global settings
System Admstrators

Figure 96 - Mosaicset, defining a Translate.
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11.2.3 Create a mosaicset — rasters

Once a mosaicset is saved, it is possible to upload the raster files. The list of raster files will be

visible in the rasters tab, from where the user can see, the metadata (geospatial info) of a raster
file and eventually delete a raster file.

FAC-GISMGR .
e Mosaicset: L2-UTM-E-D

b UPLOAD RASTERS @ PREVIEW @& JSON ¢, REFRESH

[ Buckets (D Generalinfo & Importinfo = Rasters

2 Users

Rasters © JSON [ €SV ¢ REFRESH
£ Service Accaunts

Code Grid code Dekad Style
<) Styles

= Dimensions WAPOR:3.L2-UTN-E-D. 26P2018-06-D1 L2-GRID 2018-06-01 AETHD e @
88 Grids

@ Maps

2 Mapsets
B Mossicsels
® Actions

@ Builders

@ Documentation

Food and Agriculture
S Ao ™ Organization af the ov
g United Nations.

Figure 97 - Mosaicset, list of rater files.

New resource

! “workspaceCode”. "WAPOR-Z',
z ode”: "L2UTME-D",
“code": "WAPOR-3.L2-UTM-E-D.26R2018-06-D1°,
“gridTile’. {
“workspaceCode™. "WAPOR'3',
“gridCode": "L2-GRID",
‘code” "26P"

“imensionMembers” |

L
“styleCode” "AETI-D",
asturalantion®

© COPY 4 DOWNLOAD  ( CLOSE

Figure 98 - Mosaicset, view a raster file metadata.
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Confirm operation X

& Delete selected resource (WAPOR-3 L2-UTM-E-D. 26P 201B-06-D1)?

~ 0K (® CANCEL

Figure 99 - Mosaicset, delete a raster file.

11.3 Update a mosaicset

To update a mosaicset, the user must select an existing mosaicset from the list of mosaicsets by
clicking/tapping on the desired one. The system will display the selected mosaicset input form to
update the data. Once completed, the user must press the save button to save the changes. If the
operation is completed successfully the system will display a confirmation message, otherwise
it will display the error message. The fields of the mosaicset can be updated according to
the following table:

Field name Updatable
General info - Code No
General info - Caption Yes
General info - Description Yes
General info - Default style code Yes
General info - Measure caption Yes
General info - Measure unit Yes

General info - Scale

Only if no rasters have been uploaded

General info - Offset

Only if no rasters have been uploaded

General info - Dimensions

No

General info - Flags Yes
General info - Tags Yes
General info - Additional info Yes

Import info — File extensions

Only if no rasters have been uploaded

Import info — Dimension members

Only if no rasters have been uploaded

Import info — Lookup

Only if no rasters have been uploaded

Import info — Style rules

Only if no rasters have been uploaded

Import info —Translate

Only if no rasters have been uploaded
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11.4 Upload a raster file/s

Once the metadata for the mosaicset has been created/updated, the user can upload, to the
upload bucket, the file/files that constitute the mosaicset. The user must browse to the upload
bucket or click the upload button on the top right of the mosaicset detail window. The bucket page
will open in the browser. The user must drag the file/s onto the bucket and the upload will start.
Once the file is uploaded, the system will process the file/s to publish the mosaicset.

= Google Cloud Select a project v Q_search Oe : O
B8 cloud Storage < Bucket details CREFRESH  [EJHELP ASSISTANT 1 LEARN
- k " 4
fao-gismagr-review-wapor-3-upload
ifi Monitoring [T Location Storageclass  Public access  Protection
europe-west3 (Frankfurl)  Standard Not public None
& Setiings
OBJECTS CONFIGURATION PERMISSIONS PROTECTION  LIFECYCLE osservasiLTy [ INVENTORY REPORTS
0 B
ATA +
Filter by name prefix oaly + = Filter @ Show deleted data m
O  name 2 croated @ Storage class Last modified Public access Version history @ Encryption @ Retention expiration date @ Halds @

257 MASK if ]

B 7P MASK tif

Drop fles here to uplod them to:
WLZUTM-ED

Your folder is ready. Just add data.

Figure 100 - Mosaicset, upload raster files.

11.5 Preview a mosaicset

When the selected workspace data bucket is PUBLIC, when a mosaicset is created and the relative
raster/s file/s have been uploaded to the Upload bucket and processed successfully, the
system will display a preview button. The user must press the button to be redirected to a page
with the mosaicset preview. From this page it is possible to select the different raster/s available
(selecting different values for the available dimensions), view the metadata and the legend.
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Figure 101 - Mosaicset preview.
Refer to the disclaimer on the back cover page for the names and boundaries used in this map.

11.6 Delete a mosaicset

The user must press the mosaicset button from the left menu, after selecting a workspace. The
system will display the list of all mosaicsets for the selected workspace. To delete a mosaicset,
the user must press the corresponding delete button. The system will display the deletion
confirmation popup message. The user must choose ok to confirm deletion or cancel to cancel
the operation. If the operation is completed successfully the system will display a confirmation
message, otherwise it will display the error message.

Confirm operation

£\ Delete selected resource (LZUTM-AETHAY?

0K

Figure 102 - Delete a Mosaicset.

12 Storage users
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Storage users can access the DATA bucket of all workspaces present in the system. Similarly to
system users, GISMGR manages resource access permissions using the concept of users and
roles. A user is identified by a valid and existing email address. A role specifies which operations
that user can perform on resources belonging to a specific workspace.

FIELD DESCRIPTION

email | string: the email address that identifies the user.
cannot be null; must be a valid and existing email address.

role [ string: therole assigned to the user within the selected workspace
cannot be null; allowed values are:

e VIEWER

e EDITOR

12.1 Storage user roles

ROLE DESCRIPTION

EDITOR can read and edit bucket metadata, including IAM policies.
can create, list, view, download, replace, edit and delete objects
can read object metadata when listing (excluding IAM policies);

can create, delete, and list tag bindings

can list a bucket's contents and read bucket metadata, excluding IAM policies.
e canread/download objects and their metadata, excluding ACLs.
e can read object metadata when listing objects (excluding IAM policies).

VIEWER

12.2 List all storage users

To list all storage users, the user must select global setting from the bottom left menu and then
select storage users. The system will display all the storage users present in the system and their
role.
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FAO-GISMGR
& Home Storage Users + CREATEUSER ¢ REFRESH (@ HELP

O Buckets

A Users davide battista@gmail com Viewer v @
P Service Accounts

) : fao-g ps.lam.gservi com Viewer - a

= Dimensions
Grids
muhammad.asif@fac.org Viewer
@ Maps
Mapsets
£ Mosaicsets aya.elzahy@fac.org Viewer ~ @
@ Actions

@ Builders

(@ Documentation

abdelrahman.elian@fao.org Viewer ~ &

mohamed.megahed@fao.org Viewer ~ &

Global settings “
System Adminisirators

2. Storage Users

Storage Servics Food and Agriculture
P pcounts Organization of the 0Oy
United Mations

Figure 103 - Listing Storage Users

12.3 Create a storage user

To create a new storage user, the user must browse to the global settings from the bottom left
menu and then select storage users. The system will display a list of the existing storage users. To
create a new storage user, the user must press the create user button on the top right of the page.
The system will display a popup: the user must enter the email and the role for the new storage
user being created and press the save button. If the operation is completed successfully the
system will display a confirmation message, otherwise it will display the error message.

Storage User - daniele.conversa@fao.org

Email @

daniele.conversa@fao.org

Role @

Selecta Role

Editor

Viewer

Figure 104 - Create a Storage User
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12.4 Update a storage user

The user must browse to the global settings from the bottom left menu and then select storage
ssers. In the list, the user must select the desired role from the dropdown present at the side of
every storage user in the list. After changing the role, the system will update the storage user with
the new role. If the operation is completed successfully the system will display a confirmation
message, otherwise it will display the error message.

Home Storage Users + CREATEUSER ¢ REFRESH (3 HELP

favide battista@gmail.com Viewer

mohamed megahed@fao.org Viewer ~ )

Global settings

AN Food and Agriculture
FI#/0) Organization of the 0O v

= United Nations
Figure 105 - Update a storage user

12.5 Delete a storage user

To delete a storage user, the user must browse to the global settings from the bottom left menu to
select storage users. The user must then press the delete button of the storage user to be
deleted. The system will display the deletion confirmation popup message. The user must choose
ok to confirm deletion or cancel to cancel the operation. If the operation is completed successfully
the system will display a confirmation message, otherwise it will display the error message.
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Confirm operation

wapor.iam.gserviceaccount.com)?

Figure 106 - Delete a Storage User

13 User profile

The user profile page displays the personal information of the user logged into the application, his
roles within the system and, eventually, the APl key to be able to access FAO GISMGR 2.0. API.

FAO-GISMGR

Profile

dansele. conversa@gmail.com
Here you can find details about your account.

& Profile
General info
Display name Email & sign out
Daniele Conversa daniele conversa@gmail.com
T
. Roles
System Administrator
2
API Key

You currently have no active API Key.

++ GENERATE AP| KEY

@ Documentation

Food and Agriculture
Global seti Ak
System porssei oY 3 Organization of the 6O v

nited Nations Figure 107 - User profile

13.1 API key
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Some requests the application sends to the FAO GISMGR API must include an authorization token
(ID token). The token identifies a user account. The user account must be previously granted with
permissions by the workspace's administrators. In order to retrieve an ID token programmatically,
the user must generate the user account’s API key.

To generate the API key, the user must browse to the profile page selecting profile from the avatar
menu at the top right of the web application window. The user must press the generate API key
button. The system will generate the user account API key (80 alphanumeric characters string).
This will be shown only once (at this time), so it must be copied and stored in a safe place and,
above all, should not be shared with anyone.

API Key

Attention!
‘This A1 Key is private and should not be shared.

You will be shown this token just once, so make sure you store itin a safe place

10017150030 1coleb52 7! fodallc

© COPY & DOWNLOAD (D CLOSE

Figure 108 - Generating a User API key

After an API key has been generated, it can be temporarily disabled, re-enabled or be definitively
deleted (the user will be able to generate a new API ke

FAQ-GISMGR

Profile

Here you can find details sbout your account.

General info

Display name Email
Danisle Conversa danisle.conversa@gmail com

Roles

System Administrator =

API Key

You have an active API Key

® DISABLE YOUR APIKEY ) DELETE YOUR API KEY

@ Documentation

\ Food and Agriculture
o Organization of the Qv

# United Nations
Figure 109 - Disabling or deleting User API Key
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Unlocking the power of
data-driven solutions
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