A BENEFIT-COST APPROACH TO NATURAL HAZARD RISK IS BROUGHT
TO YOUR GIS
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ABSTRACT

In 2008, the Swiss Federal Office for the Environment (FOEN) commissioned EconoMe, an online tool to help them distribute subsidies for
natural hazard mitigation projects. Consequently, an interdisciplinary team developed a method to assess mitigation projects concerning
their effectiveness to reduce risk and their economic efficiency. Today, fifteen years later, this tool is a significant pillar and reference in
Switzerland’s natural hazards field. It is continuously being developed further, relying on the feedback and support from the natural hazard
community. The newest feature is an interface which allows users to draw on information and calculations from EconoMe while working

in their GIS software.

INTRODUCTION

EconoMe is an online tool developed in 2008 for the Swiss Federal Office for the Environment (hereafter FOEN). The FOEN uses EconoMe
to support decision-making regarding subsidy distribution for protective measures against natural hazards (Briindl et al., 2016). The tool’s
methodology draws on the general risk concept for natural hazards (Briindl et al., 2009, Tobler and Krummenacher, 2013), which not only
looks at what can happen in case of a natural hazard event, but also considers how likely such an outcome is. A proposed mitigation meas-
ure is evaluated using a benefit-cost approach (illustrated in figure 1): Does the mitigation measure save more money by preventing damage
during its service life, than it costs to build and maintain it? Although society may wish to eliminate natural hazard risk completely, this is,
of course, impossible. Thus, it is important to find a balance between reducing risk to an acceptable level and the costs necessary to do so.
The EconoMe approach supports decision-makers in this balancing process and has been widely accepted and supported throughout the
Swiss natural hazard community, from engineers and planners to the authorities on municipal, cantonal and federal levels. While the use
of EconoMe is compulsory if cantons apply for federal subsidies, the approach is frequently also used for projects which do not need the
state’s approval. This broad acceptance of the method has allowed an interdisciplinary team of researchers, engineers and public officials
to continuously advance EconoMe in the last fifteen years. The development has often been triggered by feedback received from the users
of EconoMe regarding their experience with the tool as well as the questions and problems that surfaced through their practical work with
natural hazards. It is this fruitful dialogue which has brought EconoMe to its current version, 5.1, and which has triggered the latest devel-

opment, an interface to bring EconoMe to the users’ GIS software.

The EconoMe Tool
A benefit-cost approach to managing natural hazard risk

Benefit: risk reduction —‘ ’— Cost: protective measures

-—

3

3

—_—

=z =06

= - =0 ole - =© + ©

=N

Natural hazard Risk if Cost to build Cost to

risk to people protective protective maintain
and assets measures are measures protective
today taken measures

Figure 1: The benefit-cost approach of the EconoMe tool.

METHODS

The users of EconoMe heavily depend on GIS software to prepare, store and visualise the data they collect to assess a natural hazard
risk situation. This data includes several intensity maps of the natural hazard process being studied as well as information concerning the
buildings, people and infrastructure at risk. Much of the GIS based data is needed in EconoMe to estimate damages, deduce risks and

lastly evaluate the cost-efficiency of a mitigation measure. Up until recently, the data transfer from a GIS to EconoMe has been a laborious
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process. The information had to either be entered manually via the EconoMe user interface or exported from the GIS, brought it into the
correct format and finally imported in EconoMe. Also, to then visualise the EconoMe calculation results, such as damages per natural hazard
event or risks faced by a town’s population, the data had to be exported from EconoMe and re-introduced into the GIS software. This was

a time-consuming practise prone to errors.

To make the workflow more efficient and state-of-the-art, a REST API (Representational State Transfer Application Programming Interface,
hereafter the interface) has been developed, which gives the users the possibility to communicate with EconoMe from their GIS software.
The interface allows users to request information from the tool, to store, change and delete data in EconoMe, to receive calculation results
and visualise them directly in their GIS software. This dialogue between the GIS software and EconoMe requires a few lines of software
code and the structuring of the data in a specific, easy-to-understand way (JSON strings) before it is sent to EconoMe. Figure 2 shows an
example of a software code (written in the Python Programming Language) used to retrieve the assets stored in a specific EconoMe project,

while the answer returned by EconoMe is shown in figure 3.

t requests
i n requests.auth import HTTPBasicAuth
Autorization = HTTPBasicAuth( 'xLOGIN*', 'xPASSWORDx')

URL = "https://econome.ch/econome-dev/API/V2/project/29-1-3958/damagepotential/asset"
answer = requests.get(URL, auth = Autorization)
print(answer.text)

Figure 2: Example of a software code (written in the Python Programming Language) used to request the assets stored in EconoMe project number 29-1-3958.

"ProjectID": 3958,

"AssetID": 1195192,

"AssetTypelD": 1,

"Count": 1,

"AssetIdentID": "buildingl",
"Description": "High Street 1",
"BeneficiaryID": 2,

"BeneficiaryName": "private ownership",
"Occupancy": 2.24,

"Presence'": 0.8,

"Protection": 0,

"Value'": 950000,

"OccupancyComment": "",
"PresenceComment": "",
"ProtectionComment": "",
"ValueComment": "Large house. Source: insurance company."

"ProjectID": 3958,

"AssetID": 1195199,

"AssetTypelID": 45,

"Count": 100,

"AssetIdentID": "greenspacel”,

"Description": "the big forest",

"BeneficiaryID": 1,

"BeneficiaryName": "Gemeinde Davos",

"Value'": 300,

"ValueComment": "Very valuable trees. Source: municipality."

Figure 3: Answer received from EconoMe regarding the request shown in figure 2. For details, see the interface’'s Swagger documentation (https.//econome.ch/eco_work/APl/doc/api_doc.
php, as of Spring 2024).
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The use of the interface is coupled to having an EconoMe account, which can be requested via this author. Being a method funded by the
Swiss government, EconoMe’s main target group consists of persons and offices working in Switzerland. Accordingly, the tool and general
documentation are available in German, French and Italian. Only the interface’s Swagger documentation is in English. Interested partners
and researchers from abroad have also been granted access to EconoMe in the past. This policy of sharing and transparency goes with the
understanding, that the EconoMe team is mindful of its resources: The maintenance and support of users from abroad must remain within

limits, as the team’s core task lies elsewhere.

RESULTS AND DISCUSSION

As the interface is a brand-new development for EconoMe, little experience has been gathered with it so far. The feedback from the Swiss
natural hazard community has been very positive, the only drawback being that a fair amount of programming know-how is necessary to
use the interface. This is especially limiting for smaller environmental engineering offices, which often lack in-depth expertise in software
programming. However, they have the possibility of acquiring a plugin for their GIS software from a software programmer or an engineering
office with the necessary skills. The use of such a plugin requires no programming knowledge and thus facilitates work with the interface.
The interface has not only opened a new door for users but has also had an impact on EconoMe’s internal software architecture. EconoMe
has been made more modular and more easily adjustable thanks to the interface. As a result, a next development step could for example
allow currently pre-defined parameters and functions to be set by the user. This would be especially interesting for users who are confronted

with different framework conditions as well as researchers, who want to investigate different aspects of natural hazard risk management.

CONCLUSIONS

Through the newly developed interface, the EconoMe methodology has been made even more accessible to users in Switzerland and

abroad. The interface has opened the door to many new possibilities and is the start of a new EconoMe era.
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