Several conceptual frameworks were proposed to analyze practices, external drivers and so on that impact and modify SES components such as stocks, processes, ecosystemic services or disservices. Among them, timelines are particular representation as they can:

1. report on data availability for the dierent proxies and/or trends along time in a qualitative manner, 2. report on external events or unusual facts, 3. facilitate the analysis of complex inter-relationships, 4. identify/justify data shortage, 5. invite researchers to ll the gaps.

As quoted in ?, the capital use [of the Charts was as] a most excellent mechanical help to the knowledge of history, impressing the imagination indelibly with a just image of the rise, progress, extent, duration, and contemporary state of all the considerable empires that have ever existed in the world.
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Wednesday 5 th April, 2023 This clearly applies to socio-ecological system. In that particular case, using the words of ?, the horizontal lines convey an idea of the duration of inuence/domination, breakdown ... of practices and ecosystemic services. The vertical reading conveys an impression of contemporaneity of representations/analysis of practices, services and events. The variety of data tells us about the scientic focus and expertise of the timeline producers. Voids in the chart could indicate a lack of interdisciplinarity.

However, drawing timelines remains painful. Very few software are proposed. Among them, Oce Timeline pro builds on Powerpoint and formatted Excel spreadsheet, but the information that can be represented remains limited notably in terms of interactions.

ZaTimeline is a methodological contribution to the analysis of SES trajectories. The software builds on Excel/Libreoce and Matlab to automate timeline plots. ZaTimeline proposes:

a standard format for the spreadsheets (.xls or .csv) reporting key elements of the SES history and a graphical interface that produces charts from formatted spreadsheets.

The software written in Matlab to benet from its graphical environment. ZaTimeline is provided as a free standalone version. There is no need for a full Matlab license. 

GUI tutorial

3.1 tutorial.csv

The tutorial.csv le plots graphical elements available in the software in the Timeline panel. It can be used as a basis to develop the user's timeline or a key for its timeline, for instance. These graphical elements are points of dierent types and colors to gure out events, and triangles and quadrangles to gure out periods

First steps

A double click on zatimeline raises the main GUI window displayed in Fig. 2. Then, 1. Click on Load opens a browser. Select the tutorial.csv le provided with zatimeline, 

Gantt-like

The Gantt-like style plots data line by line.

START and END dates to locate the graphical information.

Textual information put in the NAME column indicates how to encode the graphical information in the STYLE column.

When STYLE information is missing, the software indicates this shortcoming in red in the timeline panel.

SES-like

The SES-like style can plot several data on the same line, following the information provided in the NEWLINE column

(1 to plot on new line, 0 to plot on the current line).

START and END dates to locate the graphical information.

Textual information put in the NAME column indicates how to encode the graphical information in the STYLE column.

When STYLE information is missing, the software indicates this shortcoming in red in the timeline panel.

Sort Gantt

This option can be useful for analysis purposes: check dates, nd data shortages, determine relationships (so as to put links),... Note: Other kind of representations could be built (as soon as relevant information is encoded in the spreadsheet).

Note: The proposed format, including vocabulary, is a work in progress. It will benets from the work done in ATHN2

Warnings and mitigation measures

For the sake of robustness, warnings were added to inform on:

missing START or END dates, or END < START, missing STYLE data.

In both cases, please check your spreadsheet at the indicated line.

4 Spreadsheet tutorial and rendering

Format

As said before, the tutorial .csv le (Fig. 3) can serve as an example. Note that useful columns are written using capital letters. Columns can be ordered in a dierent manner, following user's preferences.

Required columns are NAME, START, END, STYLE. Each line of the spreadsheet encodes one data" as:

1. <name>: a user-dened abbreviation/Word/short sentence;

2. <start> date format is 'yyyymmdd' format (for Year, month and day);

3. <end> date format is 'yyyymmdd' format (for Year, month and day) 4. <style>, please refer to the tutorial .csv le.

to be written in the related column.

The user can add information that will improve his/her chart using a NEWLINE column: any <label> should be unique and composed of 2 letters. They are used to plot links between data.

Additional user-dened columns (Comments, for instance) can be put in the spreadsheet. They are not accounted in the plots..

Special features 4.2.1 Phases

Phases (vertical information) can be drawn by putting a few lines in the data spread sheet. These are rendered colored blocks that span in the vertical dimension. Phases should contain a NAME, START and END dates, and STYLE information should contain "phase".

Links (les styles ne sont pas encore totalement denitifs

To add links:

1. add a column LABEL in your spreadsheet;

2. put labels to data you want to link, for instance DR to the red diamond line, and SB for the blue square. linkf for (with a small right black triangle at the end) linb for (with a small right black triangle at the beginning) link2 for a twice larger and dotted line 6
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Remarks

A screen copy provides a better rendering than the save option (when at least in when phases are drawn).

An interesting rendering is to expand the gure either horizontally or vertically so as to print it in portrait or landscape, and use it as such.

The timeline key/legend can be built in another spreadsheet.
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  Figure 2: (Graphical User interface. 1: Load an Excel le. 2: Adjust min and max dates. 3: Plot using a Gantt-like chart style. 4: Plot using a SES-like chart style

Figure 3 :
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  Installation Options window Browse and choose the directory of zatimeline, for instance. Hit Next, 3. Required Software window Browse installation folder or accept the proposed one. Hit Next, 4. License Aggreement window Tick Yes. Hit Next, 5. Confirmation window Hit Next; this displays a window reporting the completion level, 6. Installation Complete window Hit Finish.

	If the installation is successful, go to paragraph 2.2.2.
	2.2.2 zatimeline installation
	2 Installation for Windows
	2.1 Downloaded archive
	https://www.mathworks.com/products/compiler/mcr/index.html
	a readme le,
	a toy tutorial.csv le that encodes graphical elements in an Excel spreadsheet.
	2.2 Installation guide for windows
	2.2.1 Matlab Runtime installation

This tutorial describes:

1. the software installation, 2. the graphical user interface, 3. the graphical elements available for representing events, periods, trends, inter-relationships, ... 4. the standard format proposed for the description of SES data into .xls or .csv spreadsheets. By the way, the user benets from the abilities of Excel and libreoce software while preparing/reworking his/her data in a spreadsheet (see section), 5. a case study to exemplify the methodology (not described for now), 6. advanced abilities for owners of a full Matlab License (not described for now). zatimeline is packaged in a standalone version. Following les are provided: zatimeline.exe launches the main software interface; MyAppInstaller_mcr.exe can be provided (je ne le mets pas systematiquement pour l'instant) to download and to install MATLAB Runtime 9.7. Alternatively, the Windows version of the MATLAB Runtime for R2019b can be downloaded and installed the following link on the MathWorks website: Double click on MyAppInstaller_mcr.exe opens the zatimeline installer. The sequence of installation windows is displayed in Fig. 1: 1. zatimeline Installer window Hit Next, 2 Wednesday 5 th April, 2023

Figure 1: Installing MRC compiler on Windows 2. A double click on zatimeline.exe to open the graphical user interface. If it fails, go to paragraph 2.2.1 to install Matlab Runtime.

  These are used to locate the lines on the vertical axis, 3. add a line at the end of the spreadsheet (or somewhere else) and ll columns as follows NAME: SB>DR; START: report START date of SB, this is not automatic (although it could be in next versions), another date can be put START: report START date of SB, this is not automatic (although it could be in next versions), another date can be put STYLE: link red for a red line running from the blue square to the red diamond 4. plot timeline with the SES chart style Other possible links are (for now):