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What is GIS?
• Geographic Information System (GIS). 
• A framework for interrogation and visualisation of spatial data (also known as geospatial 

data, which is any data related to or containing information about a specific location on 
the Earth's surface).

• Broad range of uses and potential applications. Many would have used Google Earth!
• Two main options:

- ESRI (ArcGIS software).

- Open Source platforms such as QGIS.



What can we do with GIS?

Support the assessment of consequences from potential dam failures, which 
ultimately can determine the Potential Impact Classification:
• Visualisation:

- Identify areas at risk (where are people likely to be?).
- Provide advice to the dam owner and public (planning, emergency 
management).

• Analysis:
- Estimate Population at Risk and Potential Loss of Life.
- Outline extents/level of damages and losses.
- Calculate and show flood arrival/peak times (warning, emergency maps).
- Provide good quality mapping, with ability to easily update for future 
refresh/updates (hopefully?!).



GIS for Dams (Consequence Assessments and PIC)
• Modelling results (Dam Break Study), results in…

- Inundation extents (areas)
- Flood depths (heights)
- Arrival times (hours/minutes)

• Local/regional data and development (Needed for Consequence 
Assessment), includes…

- Buildings, all types.
- Critical and other infrastructure (roads, power, services).
- Land use (types – urban, residential, commercial, rural).
- Environment (parks, amenity, sensitive).
- Heritage and culture? New requirement.
- Vulnerable people or places (schools, care homes, etc).

So once we have modelling results (inundation areas, depths, 
velocities) how do we analyse the impacts/damages?



Consequence Assessments…How?
In the past this has been to overlay inundation areas to a mapping program (or Google Earth) and manually assess 
(house/building count, measure areas/lengths, etc). This is normally ok for a small dam break/consequence 
assessment, but they can quickly get complicated! This still useful, but analysis and assessment is limited.
So better to pull GIS information together into a GIS system (e.g. ArcGIS) and present and analyse.



Gathering GIS data
Two data types:

• Raster (elevation grid, aerial imagery). Area/Grid type.

• Vector (infrastructure locations, e.g. roads). 
Points/Lines/Polygons.

Key data sources:

• Modelling (e.g. potential dam break mapping extents, 
area/depth/velocity).

• Client supplied data. E.g. Council rating information.

• Public data available through Land Information New Zealand 
(LINZ), Google Maps, and open source platforms.

• Territorial Authorities (District/City Councils) and Regional/Unitary 
Councils generally have very good publicly available GIS data.

The more data the better!



Data Development
• Topographic and aerial maps.
• Buildings (topo, aerial, LINZ building outlines).
• Land parcels (owners).
• Land use types.
• Infrastructure.
• Environment.



Data Processing and Results
• What information and data is available?

• Model output data (software dependent – raster/vector, depth/velocity/time of arrival)

• What are the breach scenarios we have modelled? Could be numerous.

• Simplification to reduce size. i.e. slim down analysis area, banding of key depths.



Data Processing and Results



Data Processing and Results
• What is available and is it reliable?
• How to identify different types of 

development? E.g. Council/land zoning. 
• Classify building polygons according to 

development type (residential, 
commercial, industrial).

• If no data on buildings (or land use) 
type, can analyse on building size (e.g. 
<20m² shed/garage, 100-300m² house).

• What is important for the client to 
include (think ahead, not only for PIC 
assessment but also for their other 
needs such as consenting, consultation, 
EAP – maps).



GIS Analysis – e.g. Buildings
• Use the GIS data analysis on buildings flooded (and extent), to export and 

tabulate (summarise).

• Number, type, area, depth, velocity (under various dam break scenarios).

• Can then use for Population at Risk, Potential Loss of Life, and Damage/Loss 
assessments.



GIS Analysis – Population at Risk
• Identify an inundation threshold (such as depth 

above 0.5 m), impacting on or fully surrounding a 
building polygon (or land parcel).

• Extract building polygons for each breach scenario 
according to the inundation threshold (can also use 
for building damage - e.g. Riskscape).

• Determine an assumed occupancy (Census data, 
other).

• Export the building polygon metadata to a 
spreadsheet for estimation of Population at Risk 
(and Potential Loss of Life if needed).



GIS Analysis – Infrastructure & Environment
• As per the Meridian Ohau A Reservoir 

example, analysis of infrastructure 
assets and environment can be 
assessed. Type, owner, location, 
length/area/depth/DV impacts. 



GIS Analysis – Flood Arrival Times

• Identify where arrival time is 
critical or logical (e.g. key areas 
of population, bridges).

• Use lines across the flooding 
extent to sample modelling 
results at these locations.

• Estimate flood arrival time and 
time to peak using the sampled 
data.

• Very useful for Emergency Action 
Plan – maps.



GIS – Future Updates?

• With all the GIS data in place, and analysis complete, 
future updates or reassessment of the Population at 
Risk, Potential Loss of Life, damage and loss estimates, 
and Potential Impact Classification can be completed 
with an update/refresh of the GIS data.

• Reanalysis is likely to be focused on buildings and 
major Population at Risk locations/sources.

• Emergency Action Plan (EAP) maps and emergency 
planning information can be easily updated also. E.g. 
property owner details.



Emergency Action Plan Maps

• With GIS information developed, then these can be 
easily used for the development of the EAP maps.

• Scaled maps for the location and purpose 
(readability).

• Include key areas, and the flood timing information.

• Likewise for other purposes, a refresh and update of 
the GIS information can easily update the EAP maps 
(and supporting information, e.g. land/building 
owners).

• Provide the GIS data to the dam owner. They can use 
for their own analysis, information, consultation, or 
emergency management (e.g. screens v 
physical/digital maps).



No Dam Break Modelling – GIS Assessment
• If no dam break modelling 

information (maps) was available (or 
not sure it was needed), then a 
screening or initial assessment of the 
likely downstream area affected 
could be completed.

• E.g. develop all base data, then 
determine (conservatively) the area 
likely to be affected, then complete 
the GIS analysis and results.

• Depending, the PIC may be definitive, 
or the study may drive the need for 
dam break modelling 
(intermediate/comprehensive) or 
more information.



Summary and Conclusions
• GIS has many benefits, for the full range of 

potential dam break consequence assessments 
(initial to comprehensive).

• Screening tool, of downstream area.

• Analysis tool. Data interpretation and needed for 
many dam break scenarios.

• Information and mapping support.

• Refresh/update of PICs, EAPs, etc.

• Other benefits include a better understanding, 
appreciation, and collated information on the 
downstream community.

• Make use of GIS/Data Analysts!



Questions (at the end of the Session)
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