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ABSTRACT: CAAML Version 6 for EAWS bulletins is a standardized data format designed to de-
scribe avalanche bulletins, providing a common language for conveying crucial information about
snowpack conditions, avalanche activity, and hazards. Developed through collaborative efforts by
international organizations and experts, CAAML Version 6 facilitates seamless data exchange, en-
hances data accuracy, and promotes effective decision-making in avalanche risk management. This
paper offers a comprehensive overview of the format, discussing its fundamental principles, structure,
and implementation guidelines. The support for both XML and JSON data formats, along with data
validation guidelines and extensibility, ensures CAAML Version 6 remains relevant and adaptable to
advances in avalanche science and information technology.
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1. INTRODUCTION

Avalanche forecasting is a critical component of
snow-covered mountain regions, safeguarding
lives, infrastructure, and recreational activities.
Effective avalanche bulletins serve as indispen-
sable tools for conveying vital information about
snowpack conditions, avalanche activity, and
potential hazards to both avalanche profession-
als and backcountry enthusiasts. However, the
diversity of data formats and terminologies used
in avalanche bulletins has long posed challeng-
es in efficient data exchange, interpretation, and
interoperability between different organizations
and systems.

To address these challenges, the Canadian
Avalanche Association Markup Language
(CAAML) was developed as a standardized data
format to describe avalanche bulletins. Due to
different approaches in North America and Eu-
rope, separate formats were defined, namely for
CAC (Canadian Avalanche Center) and EAWS
(European Avalanche Warning Services).

This scientific paper delves into the design, fea-
tures, and implications of CAAML version 6 for
EAWS bulletins, with a focus on its role in ad-
vancing standardization and facilitating unam-
biguous communication in the domain of ava-
lanche forecasting by taking into account recent
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developments within the EAWS.

2. REQUIREMENTS

Due to advancements in avalanche warning
practices, several weaknesses were identified in
CAAML Version 5. These shortcomings necessi-
tated a revision to meet the current demands
and challenges in avalanche research and oper-
ational practices and serves the needs for a
more reliable source for automated exchange
and evaluation of avalanche warning bulletins.

CAAML Version 5 notably lacked flexible re-
gions, which allow for the precise description of
avalanche hazards in specific geographic areas
characterized by varying snow and terrain condi-
tions. The absence of this feature limited the
ability to issue detailed warnings, especially in
regions with diverse avalanche hazards.

Furthermore, CAAML Version 5 had limited utili-
zation of parameters such as snowpack stability,
frequency, and avalanche size in conjunction
with the EAWS (European Avalanche Warning
Service) matrix to determine the danger level.
These parameters are crucial for a comprehen-
sive and accurate assessment of avalanche risk
and should be appropriately incorporated in a
modern avalanche warning system. The ab-
sence of these elements in CAAML Version 5
resulted in an inadequate representation and
communication of avalanche conditions.

In addition to the identified weaknesses, another
crucial aspect that drove the development of
CAAML Version 6 was the need for compatibility
with modern data exchange practices and sys-
tems. CAAML Version 5 had limited support for
contemporary data formats, posing challenges in
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data integration and interoperability with various
software applications and platforms.

To address these shortcomings, the develop-
ment of CAAML Version 6 was initiated. In this
revised version, the aforementioned challenges
are addressed by incorporating flexible regions,
an expanded utilization of relevant parameters, a
problem-oriented approach, and the support for
both XML and JSON format.

3. SOLUTION

3.1 Flexible Regions

CAAML Version 6 requires the inclusion of flexi-
ble regions within the data structure. These re-
gions allow for the accurate and detailed repre-
sentation of avalanche-related information in
specific geographic areas. The flexibility of re-
gions ensures that diverse terrain types and
localized conditions can be effectively described
within the standard, enabling comprehensive
and precise avalanche bulletins for various loca-
tions.

3.2 Use of EAWS Matrix for Danger Level

The European Avalanche Warning Service
(EAWS) matrix is adopted as the standard
method for expressing danger levels in CAAML
Version 6. This matrix provides a consistent and
widely recognized system for communicating
avalanche risk to users. By utilizing the EAWS
matrix, the standard ensures that danger levels
are uniformly understood across different organ-
izations and platforms, thereby enhancing public
safety and decision-making, by using the three
parameters snowpack stability, frequency and
avalanche size.

3.3 Unambiquousness

CAAML Version 6 places a strong emphasis on
clarity and unambiguity in its data structure. The
standard defines a precise schema and data
model, leaving no room for misinterpretation or
inconsistency. This requirement ensures that all
stakeholders involved in avalanche forecasting
and risk assessment can confidently interpret
the information provided by the standard, mini-
mizing the potential for errors and enhancing the
overall effectiveness of avalanche bulletins.

3.4 XML and JSON Support

CAAML Version 6 is designed to accommodate
both XML and JSON data formats. This dual
support allows for flexibility in data exchange
and integration with various software applica-
tions and platforms. XML ensures compatibility
with existing systems and databases, while

JSON provides a lightweight, human-readable
format ideal for web-based applications and
modern data-driven environments.

3.5 No Scale Breaks

CAAML Version 6 strictly prohibits the use of
scale breaks in its data structure. A scale break
refers to the introduction of inconsistencies or
abrupt changes in data representation, which
can lead to confusion and errors in interpreta-
tion. By mandating the absence of scale breaks,
the standard promotes seamless and continuous
representation of avalanche-related data, con-
tributing to a more accurate and reliable ex-
change of information between different systems
and users.

4. CONCLUSION

In conclusion, CAAML Version 6 incorporates
specific requirements for content and structure
to advance standardization in avalanche bulletin
communication. By incorporating flexible re-
gions, adopting the EAWS matrix for danger
level expression, ensuring unambiguous data
representation, supporting both XML and JSON
formats, and prohibiting scale breaks, the stand-
ard strives to improve the accuracy, consistency,
and interoperability of avalanche-related infor-
mation, ultimately enhancing safety and risk
management in snow-covered mountain regions.

http://caaml.org/Schemas/BulletinEAWS/index.ht
ml
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