The Good the Bad and the Ugly of
Okanagan Flood Mapping

Anna Warwick Sears, Okanagan Basin Water Board

Al

f



) & ]

owe/ .

n"
Y ‘tz’,
'
oil? AT
- (

B O -’Q"/A'rm

”\
B3,

Or, How local commumtles came together
with great government help to do a game-
changing project, which still has a number
of challenges and isn’t completely finished.
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We hope other people will learn from our
experiences
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By Anna Warwick Sears, Ph.D., Executive Director, Okanagan Basin Water Board;
and David Sellars, Civil Engineer and Hydrologist

BC Floodplain mapping working group
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Advances in flood risk assessment for BC

Meetings and workshops built a network




When floods arrived, we were
ightly more prepared




illions in damages




222 Adams Rd.

Overbank flooding
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‘Golf courses on the floodplain...




Government support for mapping
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“Although flood mapping, planning, and zoning are within local
government jurisdiction, senior governments do not want to
fund protection of new development within flood plains or
at risk of flooding. [It] would be practical for everyone to have
the same, updated flood construction levels around the lake,
common criteria for mapping, and similar land use management
guidel ines.” — Lotte Flint-Petersen, EMBC, January, 2018



OBWB coordinated applications

NDMP

e RDOS, RDCO, ONA, Kelowna, Armstrong
CEPF

e RDCO, RDNO, Kelowna, Armstrong, Penticton




2018 EMBC LiDAR funding
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Collaboration pays!

First step before mapping

All LiDAR/orthophotos done as one giant project,
including upper watersheds

Most widely used of all flood mapping products
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First major delay: smoke
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March 2020: State of
the art floodplain maps,
with climate
considerations

L

Okanagan Mainstem Floodplain Mapping

Prepared for Prepared by

Okanagan Basin Water Board (OBWB) Northwest Hydraulic Consultants Ltd. (NHC)
OBWE Project Contacts NHC Project Contact:

Nelson Jatel, PhD{c) PAg Anna Warmick Sears, PhD Piotr Kuras, MASc, PEng, PE. RPF

Water Stewardship Director Executive Director Hydrologist [ NHC Associate
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Excited to get on to
implementation!
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Y
Great flood maps, provided| =+ =

to every community
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Yet 5 years later, only one communi

has fully incorporated them?

Vernon's Flood Story

Best viewed in a desktop environment

Introduction  Study Area  Vernon's Flood History Causes of Flooding ~ Terminology ~ Flood Maps  Taking Action = Vernon's Response  Mitigation =~ More Information and Contact
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1t unexpected obstacle: —-
dealing with datums!? |

CVGD28 vs CVGD2o013

 Differences in the valley range from 16cm to 41cm, with an
average of 26 cm.

. W TT L
JPRELE!

 VERY CHALLENGING for local government staff to i
understand and work with




Next issue: flood maps don’t
reflect current dam operations... !
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Volume (kdam?)
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Low snowpack in early winter, meant
extra water was stored in the lake
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Okanagan Snow Basin Indices
2017 2016
01-Jan 79% 125%
01-Feb 79% 122%
01-Mar 86% 123%
01-Apr 105% 131%
01-May 147% 75%

\

The Snow Basin Index represents snow monthly
snow measurements taken at approximately 20
snow stations spread throughout the valley. The
table above shows how this year compared to last
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Early Decisions regarding lake levels reflected the
snow conditions at the time. The graphs of two
Automated Snow Stations show this year’s snow
water equivalent (shown in blue) and show the
progression through the early spring this year.
Note that it remained just above normal (black line)
and even below last year (green line).
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Freshet was faster and higher
than could be released
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2017 Okanagan Lake Inflows

Weekly Net Inflows - Okanagan Lake ex

Il Average Current Current - partial week
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«  Every 3.46 Million m3 = 1 centimetre on Lake

*  Week ending May 13t was 39 cm on Lake

* No previous record of 5 weeks of inflow > 100 M m?
+ Lake outlfows maximized at 11 to 12 cm per week.



| “Current operations” = very
frequent flooding starting very soon

Figure 3-28 Lake levels at Okanagan Lake from 1950 to 2100 for the present regulation scenario;
orange line indicates 2017 maximum lake level.




Instead, mapped “Modified operations”

pe—

Figure 3-29 Lake levels at Okanagan Lake for the future regulation scenario from 1950 to 2100;

Stage (m)
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orange line indicates 2017 maximum lake level.




“Modified operations” — original maps
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“Current operations” — new map
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Advice to communities: use “modified”

FCLs as minimum elevations

Vernon's Flood Story

Best viewed in a desktop environment

Introduction  Study Area  Vernon's Flood History Causes of Flooding ~ Terminology ~ Flood Maps  Taking Action = Vernon's Response  Mitigation =~ More Information and Contact
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Plan of Study for Modernizing
the Okanagan Lake
Regulation System: Final Report

Advice to Province: you need to
change dam operating procedures
and infrastructure!




Nn structural flood mltlgatlon gulde (RDCO)

Near-shore bathymetric LiDAR (includes US portion of
watershed)

Valley-wide flood risk mapping (not enough data/resolution)

Comprehensive review of Okanagan flood-related bylaws (so
far very slow to change)

Climate modeling and hydrology modeling to support
further mapping - including IJC work

Keeping up the momentum for the Okanagan
Lake Regulation System review and update
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Other ongonng obstacles e
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One community did thelr own low- budget flood maps and
EMBC had to do an intervention

Public-facing website was too detailed, and we had to build a
simple ‘public website’, in addition to ‘expert user’ website

..1‘.

GeoBC couldn’t host our LiDAR on their portal (unexplained
reasons) - instead, we share around physical hard drive

No public place to store transboundary data (same hard drive
hack as above)

Communities not prioritizing FCL updates

BC not prioritizing Okanagan Lake Regulation System review
and infrastructure upgrades
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What can you do to help?
| mqv RS s elt, ‘=L

* Keep funding flowing for flood mapping

* Require updated FCLs as a condition for infrastructure
funding (where maps are in place)

* Encourage regional flood mapping/planning groups
* Require open-source hydrology modeling
* Get on with the Datum conversion (!)

* Improve data collection methods and mapping standards




* TOTAL SALE
-
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