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Multiple Hazards Extension
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NOTE: Experimental extension of REM taxonomy
to floods is available
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Conseqguence Taxonomy
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- - — Classification of damage to buildings of reinforced concrete
Classification of damage to masonry buildings
Grade 1: Negligible to slight damage

Grade 1: Negligible to slight damage
(no structural damage,
slight non-structural damage)
Hair-line cracks in very few walls.

(no structural damage,

slight non-structural damage)

Fine cracks in plaster over frame members
or in walls at the base.

Fine cracks in partitions and infills.

Fall of small pieces of plaster only.
Grade 2: Moderate damage
(slight structural damage,
moderate non-structural damage)
Cracks in columns and beams of frames

Fall of loose stones from upper parts of

buildings in very few cases.

Grade 2: Moderate damage
(slight structural damage, moderate
non-structural damage)
Cracks in many walls.

and in structural walls.
Cracks in partition and infill walls; fall of
brittle cladding and plaster. Falling mortar

Fall of fairly large pieces of plaster. from the joints of wall panels.

Partial collapse of chimneys. 4 N
Grade 3: Substantial to heavy damage E M S 9 8
(moderate structural damage,
- 4

heavy non-structural damage)

Grade 3: Substantial to heavy damage
(moderate structural damage,
heavy non-structural damage)
Cracks in columns and beam column joints

of frames at the base and at joints of

Large and extensive cracks in most walls. i
coupled walls. Spalling of conrete cover,

Roof tiles detach. Chimneys fracture at the buckling of reinforced rods.

roof line; failure of individual non-struc- Large cracks in partition and infill walls,

tural elements (partitions, gable walls). failure of individual infill panels.

Grade 4: Very heavy damage
(heavy structural damage,
very heavy non-structural damage)
Large cracks in structural elements with

Grade 4: Very heavy damage
(heavy structural damage,
very heavy non-structural damage)

Serious failure of walls; partial structural compression failure of concrete and

fracture of rebars; bond failure of beam
reinforced bars; tilting of columns.

- failure of roofs and floors.

e

ET

Collapse of a few columns or of a single

Grade 5: Destruction
(very heavy structural damage)
Total or near total collapse.

upper floor.

Grade 5: Destruction
(very heavy structural damage)
Collapse of ground floor or parts (e. g.

wings) of buildings.
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MOMA — Mobile Mapping
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RRVS Remote Rapid Visual Survey

Preliminary screening Selected direct screening
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RRVS Remote Rapid Visual Survey

Use case: exposure / Use case: post-disaster
vulnerability assessment rapid damage mapping
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MOMA — Mobile Mapping
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RRVS Remote Rapid Visual Survey

» Multiple, concurrent users

» Multiple tasks (set of
sampled buildings)

» Pre-event and post-event
surveys

*Next: automatic,
incremental exposure analysis
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REM Database Schema
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REM Database Schema
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REM Database Schema

Objects+
Attributes+
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The REM Platform
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Outlook and Conclusions

» Software can be cloned from GFZ git-hub repository:

REM-DB-schema: github.com/GFZ-Centre-for-Early-Warning/REM_DBschema
REM-SATEX: github.com/GFZ-Centre-for-Early-Warning/REM_satex_plugin
QEM-FOUUHQZ github.com/GFZ-Centre-for-Early-Warning/REM_optimized routing
REM-RRVS: github.com/GFZ-Centre-for-Early-Warning/REM_RRVS

vV v v Vv

» Current license: BSD3 (to be discussed)

» Participation to development is welcome!



Outlook and Conclusions

» REM provides a useful, efficient platform for information
collection, integration and analysis

» The use of modular, extensible taxonomy is geared towards
multi-hazard, systemic assessment

» Mobile mapping as part of a multi-stage environmental
analysis, to be integrated with direct visual screening and
in-depth in-situ analysis

» Next: incremental exposure (and vulnerability) modelling

» Next: integration with real-time structural monitoring



