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Rainfall & Ocean Monitoring

300+ km land mass

30+ km coastline

20+ km shoreline

11 City Rain Gauges

6 City tidally influenced 
stations

R

3 Neighbouring Tide 
Stations

• 1 neighbouring USA 
NOAA tide station

• 1 neighbouring 
Canadian DFO tide 
station

• 1 neighbouring WSC 
station tidally influenced



Level Sensors

Stilling Wells & 
Staff Gauge

Directional 
Antennae



Data Connections



Environment Canada 
Data Mart



Why Open Data & 
Flood Management?

The goal of open data is to:

•  empower citizens,
•  help small businesses,
•  create value in some other 

positive unforeseen way. 

Vision 2041



Open Data Catalogue

Focus on easy to use public access
• Initially piecemeal webpages with data download was well received
• Catalogue started in 2014 to provide comprehensive data portal data.surrey.ca

• Multiple data formats offered for convenience and basic visualization

http://data.surrey.ca/


Open data?

1. Publically available
• Public domain  ¹  Open data

2. License allows re-use

Open data is the idea that certain data should be 
freely available to everyone to use and republish 
as they wish, without restrictions 

EX:
http://data.surrey.ca/pages/open-government-licence-surrey
http://wateroffice.ec.gc.ca/disclaimer_info_e.html

http://wateroffice.ec.gc.ca/disclaimer_info_e.html


Benefits of Open Data

• Supports open, transparent & accessible government
• Efficient data exchange internally & externally
• Increases Visibility
• Increased Uptake and Use of Data

• Easier to implement Mashups

http://map.psi.enakting.org/ http://www.kitchener.ca/en/insidecityhall/open-
data.asp



Open Data Progression

Downloadable 
spreadsheets 
and PDFs; 
Clumsy custom 
web apps

Catalog of 
downloadable 
files (CSV, XLS, 
SHP, ZIP, PDF)

Manual data 
publishing

Interactive data 
tables, basic data 
visualizations 
(charts & maps), 
Social sharing, 

Manual data 
publishing

Consumer style 
web experiences 

Apps, mashups,
dashboards, data-
driven storytelling 

Developer-ready 
APIs and 
resources

Automated data 
publishing and 
distribution 

Experience design

Data for fact-
based decisions 
and performance

Embedded 
experiences 
(Yelp, Google)

Crowd-sourced 
data: human 
sensor network

Plug-and-play 
portable apps

Real-time, open, 
data ecosystems

Organization’s Level of Maturity

Graphic courtesy of:



Example Fraser River Level App

Statistical

TemporalSpatial

Fact-based 
decisions and 
performance

Space-Time! Geo-enabling the Internet of Things

Data



Example Fraser River Level App

City of 
Surrey

Corp. of 
Delta

Water 
Survey 
Canada

Fact-based 
decisions and 
performance

Temporal Mashup



Example Fraser River Level App

City of Surrey Open Street Map

Base map 
Familiarity Spatial Mashup Province 

Wide 
Coverage

User 
Convenience



Why Fraser River Levels?

• No mashup available for water levels
– Excellent meteorological mashups already available

• Support community preparedness
• Improved awareness 

(public, engineering, emergency staff)
• Public safety
• 1,370 km long
• Drains >25% 

of BC

htp://orgsynergy.com/



Flood Protection

• South Westminster Dyking district (1920)

• By 1967, 500 homes in flood plain plus 
significant industrial presence

• Responsibility 

  transferred from 

  Province 

Courtesy Surrey Archives





Demo



Consistent Colour 
Theme





Interact with a past 
year of interest



Zoom Levels





How

• (Mostly) Open data
• Web maps and interactive charts
• Clean and simple design
• Intuitive dashboard and map 

markers



Web Maps & Interactive Charts
No software 
license fees:
• Leaflet.js
• D3.js 
• Linux

City of Surrey
ESRI web map

CartoDB
Map tiles

Data from each network
presented in same 
manner (historical 
percentiles, current year 
observations)



Data Sources

6
locations

SCADA / ftp 2
locations

SCADA / ftp

9
locations

Web API 1
location

Web scraper



Anyone Else?

Image Source: htp://www.data.gov.bc.ca/



Fraser River Opportunities

• Further regional collaboration & 
Standardization

• Predictions and forecast
• Increase open data availability

– Develop partnerships to expand network

• Focus on meeting a specific need, 
and knock it out of the park



Flood Management Datasets

• IoT does not drive all data collection for food 
management

• Remote Sensing Data is helpful for offline use in flood 
management
• Continue to harvest new data products
• As usage increases, value increases and costs are decreasing

• frequency of updates and the quality of the data
• 2009 to 2013, 2013-2016
• Change dedection

• Machine readable data catalogues part of IoT
• Data Explorers “discover” City data
• Crowdsource creation of new data applications
• UBC, SFU, UWO, BCIT, 
• New applications and data products are created  

Source: Uwe Kils, https://en.wikipedia.org/wiki/Iceberg

https://commons.wikimedia.org/wiki/User:Uwe_kils
https://commons.wikimedia.org/wiki/User:Uwe_kils
https://commons.wikimedia.org/wiki/User:Uwe_kils


2013 Airborne Remote Sensing Program

New GIS layers were possible such as 0.5m contour lines

Specific projects have benefited through improved terrain models:
• Reduce amount of ground survey
• Much higher resolution of ground pick up in difficult areas such as intersections, 

steep slopes and highways

Example profile from: http://www.qcoherent.com/products/images/image5.jpg

Better than mashups are integrated data collections
 Potential regional LiDAR acquisition in 2016 pending 
funding

http://www.qcoherent.com/products/images/image5.jpg
http://www.qcoherent.com/products/images/image5.jpg


Integrate Multiple Web Apps

Open 
Data

Proprietary 
Data

Fact-based decisions 
and performance



Remote Sensing
• Oblique Imagery

• Online database of multiple years  Essential for understanding rapid changes

2009

© 2013 Pictometry

2013



Offline Examples

Providing derivative data products through Open Data:
• Erosion Identification
• Visualizing Terrain

• Subtle terrain features

10 cm hillshade model based on 
25 pts/m2 LiDAR point cloud

Airborne 
LiDAR

Marine 
SONAR

Fact-based decisions 
& performance



Combining Datasets

LiDAR & SONAR improves understanding of:
• Slope erosion
• Geotechnical Stability



Community Engagement

Building a Narrative
Surrey Archives and 
Museums Online

King Tide Photo Initiative

Past

PresentFuture



3D Printing

• Combination of many different datasets available as Open Data
• Tool for public engagement on sea level rise



Future
• Increased standardization & online data availability

• Improved emergency communication & decision making

• Less central command & control of information

• More mashups of regional, national and global data

• Develop partnerships to expand network

• 4th dimension of time increasingly important with Climate Change

• Crowdsourcing analysis through academia & citizen data explorers

• Create value in positive and unforeseen ways

• Improved citizen interaction & engagement in flood management
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Questions
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