British Columbia Chapter

Open Data Mashups for Flood Management

February 4t, 2016 Outline:
1)What Data and Where?
2)Open Data Progression
3)Fraser River
4)Regional Online Mashup Ex.
5)Online Data for Flood Mgt.
6)Future Opportunities
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Data Connections

Monthly Infomediary
Pull

Open Data Catalogue 30 minute
pull

Water Portal

Corporation of Water Survey of

City of Surrey Delta Canada

Cellular or
Landline

Cellular o
Landline

Level Level
Sensor || Sensor

Typically off-grid Typically on-grid
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Environment Canada

Data Mart

Q http://dd.weather.ge.ca/hydrometric/csw/BC hourly/

File Edit View Favorites Tools Help

BC 0OEMEOZT hourly hydrometric.csv Z8-Jan-2016 ZZ2:43 40
BC 0OBMEOZE hourly hvdrometric.csv 28-Jan-2016 Z22:43 36K
BC O0BMFO0S5 hourly hydrometric.csv 28-Jan-2016 Z22:43 42
BC 0EMF040 hourly hydrometric.csv 28-Jan-2016 22:43 14K
BC 08MF0&5 hourly hydrr-mar>i~ ~ew 38_Tan_301£ 37.42 amw
BC_08MGO05_hourly_hydrometric.csv [Read-Only]
BC 08MFO68 hourly hycg
BC 08MGOOS ly h | 4 A | g | ¢ | 0 | - | : | © | 5 | I | ’ |
% figurly Bye 5 1 Date Water Level , Grade Symbol QA/QC Discharge Grade Symbol f Symbole  QA/QC
. EC 0E8MGO1Z Hourly hyc 2 0BMGO0OS 2016-01-21 1.367 1 25.345 1
5C 02MGO14 hourly hyc 3 |08MGOOS5 2016-01-2 1.367 1| 25.345! 1
4 08MGO005 2016-01-2i 1.365 1 25.234 1
BC 0BMGOZ2Z hourly hvo _ |
5 08MGOOS 2016-01-21 1.365 1 25.234 1
=| 5C OEMBOZE hourly Bye § (08MGO05 2016-01-2i 1.365 1 25.234 1
BC 0BMG027 hourly hye ¢/ |08MGO005 2016-01-2i 1.264 1 25.178 1
8 08MG005 2016-01-2i 1.368 1 25.4 1
BC 08MHOO1 hourly hyc—
9 08MGD0S 2016-01-21 1.367 1 25.345 1
~| EC OSMHOOZ hourly RVe yg 0gMGO0S 2016-01-21 1.364 1 25.178 1
BC O8MHOOS hourly hyc 11 (0BMGO0S 2016-01-21 1.366 1 25.289 1
SC 0eME024 nourly nye 1208MGO0S 2016-01-2i 1.367 1 25.345 1
13 |[0BMGO0S 2016-01-21 1.364 1 25178 1
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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.



Open Data Catalogue

Search By Category

® m@

Business and Community
Economy Services
Infrastructure Land Use and

Development
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Environment Finance Health and Safety Imagery

@ @ ¢ &

Laocal Government Miscellaneous Recreation and Transportation
Culture

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?

. Publically available

* Public domain # 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

!_ SU'ﬁREY %, Visuslizatiors | Suggesta Dataset

Open Government Licence - Surrey

You are encouraged to se the Information that is svailsble under this license with only  faw mndtions
Using Information under this license

+ Use of any Information indicates your sceepiance of the terms below.
+ The Information Provider granis you @ workdwide, royslty-free, perpetusl, 1o use the including for
commercisl purposes, subject o the terms below.

You are free to:
« Copy, modify, publish, trenslste, adspt, distribute o ctherwise use the Information in any medium mode or formet for any lawlul purpese.
You must, where you do any of the above:

- Adknowledge the source of the Information by induding any stribution statement specified by the Informetion Frovider(s) and, where
possible. provide a link to this licerse.

« FFthe Information Provider does not provide a speciicatiribution statement. or i you are using Infor mation fromseveral Information
Froviders and muttiple stiributions are not pradical far your product or application, you must use the following attribution statement:

Contsins information licens ed under the Open Government License — City of Surrey.

- The terms of this license are important, and if you fail to comply with any of them, therights granted to you under this license, or any
similar license granted by the Information Provider, will end sutomtically

Exemptions

This license does not grant you any right to Lse:

« Personal Informetion;

+ Third partyrights the Information Frovider s not suthorized o license;

« Thenames, orests, logos, or other official marks of the Information Provider; and

- Information subject to other intellectual property rights, including patents, ¥ade-marks and official marks.
Non-endorsement

+ This license doss not grant you anyright to use the Information in = way that suggests any offidsl status or that the Information Provider
endorses you or your use of the Information

No warranty

- The Information i licensed“as &”, and the Information Frovider exciudes sll representations, warrarties, ohliigations, and lisbilities,
whether express or implied, to the masimum sxent per mitted by law.

« The Information Provider i nat liable for any emors or omissions in the Infarmstion, and will nat under any craumstances be lisble for any
direct, indirect special, incidentsl, consequentiel, or other loss, injury or damage caused by its use or atherwise arising in connection with
this license or the Information, even ifspedfically advised ofthe possibillty of such loss, injury or damage

Goveming Law
+ This license is governed by the lsws of the province of British Columbia and the spplicable lsws of Canada.
» Legalprocesdings relsted to his license may only be brought in the courts of British Golumbis.
Definitions
In this license, the terms below have the following mearnings:
“information™
+ Means informstion resources protected by copyright or other information that is are offered for use under the terms of this licerse.
“Information Provider"
+ Mesns the City of Surrsy.
“Personal Information™
+ Hes the meaning setout in Schedule 1 of the Freedom of Infermation and Protection of Frivagy Act (B.C).
"You'
+ Mesns the nsturs| or legal person or body of persens corporste or incorparsts, scquiring rights under this license.
Versioning

« Thi & version 20 of the Open Government License for the City of Surrey. The Information Provider may meke changes to the terns of
this license fromtime to fime and issue a new version of the license. Your use of the Information will be governed by the terms of the.
license in force as of the date you accessed the Information.


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

CITY OF
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Benefits of Open Data

Supports open, transparent & accessible government
Efficient data exchange internally & externally
* Increases Visibility

* Increased Uptake and Use of Data  gf o SN/
* Easier to implement Mashups y <

& Ope
I Governm

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



LEVEL 1
Status Quo

Downloadable
spreadsheets
and PDFs;
Clumsy custom
web apps

Graphic courtesy of:

Open Data Progression

LEVEL 3

Ragire Interactive Fxnerience

LEVEL 2

The Catalog Phase

SHP, ZIP, PDF)

Manual data

publishing

downloadable
file V., XLS,

tables, basic data
visualizations
(charts & maps),

Social sharing, J

Manual data
publishing
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Consumer style
web experiences

Apps, mashups,
dashboards, data-
driven storytelling

Developer-ready
APIs and
resources

Automated data
publishing and
distribution

Experience design

Organization’s Level of Maturity

LEVEL 4
Full Open Data Experience

based decisions
and performance

Embedded
experiences
(Yelp, Google)

Crowd-sourced
data: human
sensor network

Plug-and-play
portable apps

Real-time, open,
data ecosystems
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Example Fraser River Level App "

Fact-based D ata

decisions and

performance .
Statistical

Spatial Temporal

Space-Time! Geo-enabling the Internet of Things



Example Fraser River Level App

Fact. bas];emporal Mashup

decisions and
performance
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Example Fraser River Level ApE

Base map

Familiarit Province
/ Wide

y\ Coverage

City of Surre Open Street Map

User
Convenience



Why Fraser River Levels?

* No mashup available for water levels
— Excellent meteorological mashups already available

* Support community preparedness
* Improved awareness
(public, engineering, er~
* Public safety
* 1,370 km long

* Drains >25%
N&,

Ny obAafR




Flood Protection

* South Westminster Dyking district (1920)

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

* Responsibility
transferred from

! -
FERALL i N i 5
- 1 ) F
::u:'lf o i “‘ £
v C I i 4 L ay )
|
- = -‘:.-?'F' '-... e T . =
Courtesy surrt e




{avaad 5 (0G OSSING NO 14 REFUACED WITH EARTH DYHE

-
e oyt 300 Tt L w8 F oz d

[F] Crmmage Pamp Satsam
A Vi Eivaicn.

e
e b T Lavoal i ot

herelli@ 67 1o
21 sand bags

FRASER RIVER FLOOD PROTECTION

e
et 1 P




Fraser River Water Levels

In this web application, you can find current observed water levels at 17
locations in the Fraser River watershed. It brings together data collected by
the Water Survey of Canada, City of Surrey, and Corporatidh of Delta into an
easy to use, map based tool for flood management.

the future lives here

FOUNDRY SPATIAL




McBride
08KADOS - FRASER RIVER
547m +6%
STAGE VS MEDIAN

444 4m3/s 2011-2015
DISCHARGE RECORD

- .

=39

VAN(‘.{JLNFRO

MIETORIA

Leaflet | © Surrey, @Delta, ©@Canada, ©@0penSireetMap contributors, ©CartoDB

MAY 20 13:01

+0.23my24n)
+0.46m4sn)
+0.49m72n)

View Chart

Consistent Colodrl
Theme

FOUNDRY
SPATIAL

NOLA Water Analytics - Fraser River Water Levels

18 Stream Gauges

ED SE

McBride
08KA005 - FRASER RIVER MAY 20 12:01
5.47m +6% +0.23mq24n)
STAGE VS MEDIAN +0.46M(zsh)
+0.49m72h)
444 Am3/s 2011-2015
DISCHARGE RECORD Compare [ ]
Chase
08LE031 - SOUTH THOMPSON RIVER MAY 20 13:10
3.18m -13% +0.06m24n)
STAGE VS MEDIAN +0.13Miash)
+0.20m(72h)
469.2m3/ 2011-2015
. o RECORD Compare [_]
McLurse
08LB064 - NORTH THOMPSON MAY 20 12:05
3.14dm -8% +0.10mqe24n)
STAGE VS MEDIAN +0.12Miesh)
+0.33m72n)
1096.3m3/s 2011-2015
DISCHARGE RECORD Compare [ ]




May 20, 2015

May 19, 2015

T5th %ile
Median
25th %ile

May Jun Jul Aug Sep
*Unverified Data




May 20, 2015

May 19, 2015

T5th %ile
Median
25th Yile

X

Interact with a pa
vear of interest

May Jun Jul Aug Sep
*Unverified Data




Save Chart
Hope Zoom Levels -

May 20, 2015

2+ T T T T T T T T T T T T T T
Mar 1 Mar 8 Mar 15 Mar22  Mar 29 Apr5 Apri2 Apr 19 Apr 26 May 3 May 10 May 17 May 24  May 31 Jun?

*Urnverified Data
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Hope

May 20, 2015

12:00 May 20, 2015

Max
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May 7 May 9 May 11 May 13 May 15

*Urnverified Data




How

* (Mostly) Open data
* Web maps and interactive charts
* Clean and simple design

* Intuitive dashboard and map
markers

\ R SURREY



Web Maps & Interactive Charts

N O SOftwa re CartoDB  City of Surrey

Map tiles ESRI web map

license fees: ° _\

Rt
* Leaflet.|s : \L
» D3.js E o AN

* Linux . Ml
454 May 22, 2015 ’
d -

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

—— observations) B
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Data Sources

DelJ‘a

6 SCADA/ ftp

locations locations

the future lives here.

. SURREY
2

SCADA / ftp

~ 9 Web AP L

locations




Anyone Else?

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

!, SURREY



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

! SURREY
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Flood Management Datasets

 |loT does not drive all data collection for flood
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 loT
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/lceberg



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

e e
e g e, il ]

Example profile from: http://www.qcoherent.com/products/images/image5.jpg
Better than mashups are integrated data collections

—> Potential regional LIiDAR acquisition in 2016 pending
funding


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

Integrate Multiple Web App

TYPE HERE TO SZ4RCH
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Remote Sensing
* Oblique Imagery

Online database of multiple years - Essential for understanding rapid changes

04/01/2013 a2y = ;.2"‘ : e o201 SERICtom ety



Offline Examples

Providing derivative data products through Open Data:

* Erosion ldentification Fact-based decisions

* Visualizing Terrain & performance
* Subtle terrain features SR o L

Airborne
LIDAR

10 cm hillshade model based on
25 pts/m? LIiDAR point cloud
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Combining Datasets

LIDAR & SONAR improves understanding of:
* Slope erosion
* Geotechnical Stability

#2
1460.22 m2

LEGEND

== River Chainage

Dyke Flood Protection
Pump Stations

AOQI| - Require Mowing

0% - 11.4%
11.5% - 25%
25.1% - 35.4%
35.5% - 50%
50.1% - 67%
67.1% - 100%
100.1% - 136.6%
136.7% - 200%
200.1% - 350%
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_ Building a Narrative
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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

4t 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

—

,l, SURREY
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Questions

Matt Osler, P. Eng. | Project Engineer
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the huture lives here,
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