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Drought planning

Our program is built on
recommendations from 2023 drought

Response is key but year round
planning

Consideration of aquatic ecosystems
integral

Aim is continuous

Im provement. ; _  British Columbia

BRITLS Drought and Water Scarcity
CGII“:ILH?];_I[ A Operations Plan

- Updated April 2026
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DROUGHT 2023

After Action
report

Fish & Aquatic
Habitat
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« Drought is a climate condition
measured relative to the long-
term past.

« Important frame of reference
for measuring water scarcity
(normal vs. abnormal state).

« May or may not |ead to water
scarcity.
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Water scarcity is a lack of
available water to meet human
or ecological needs.

- Defined and triggered by local
conditions, values, interests
and risks.

- May occur in the presence or

absence of drought.
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Water scarcity impacts
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Industry

e Loss of water for
hydropower, oil and
gas production, and
wastewater treatment

e|mpacts on tourism,
including for
recreational activities

eImpacts vegetation
growth and timber

supply
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Agriculture

e L oss of water for
milking/livestock
watering

e Loss of water for
forage irrigation

e Loss of water for
crop/food production

A A

Community

e Loss of water for
drinking and sanitation

¢ |[ncreased
concentration of
contaminants

e Loss of water supply for
essential services (fire
suppression, water
supply system function,
etc.)

Environmental

e Loss of stream flows
to support fish
populations

¢ Loss of water to
support healthy
ecosystem function

e Loss of water supply to
meet First Nations
cultural needs



Provincial drought management

Drought levels
Describe Do not describe
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dryness impacts
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Monitoring pilot
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high fish value/ drought risk streams

Regional teams and DFO provided input on gaps

Pilot monitoring project to assess habitat impacts in ‘blind spots’

* Rapid drought assessment protocol

Trinity Creek,
TOR

.-| ;& . ~ o ..;.u::'.-'-..--.-._
Goathorn Creek, Skeena
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Developing monitoring approaches

* Acknowledgements

* *DFO provided funding for field work
* *PSF Marc Porter field work (staff time) |
* *WLRS Lars Rees Hansen (staff time) '

* PSF and WLRS are leading the
collaborative monitoring roll-out

e FNFC and DFO continue to advise and
support
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Develing monitoring approc

.. Characteristics of a rapid drought stream assessment:

1. Well designed protocol that provides consistency/
repeatability/ defensibility

a 2. Scalable, capable of being executed by volunteers,

BT L omlel technicians, biologists, etc.

i By Sl el T b N L
{0 e o ? it . : _1:. X ¥ T e g e T &

» T Understanding “causal factors” are important to
determining (management) response

- "W T ——— e — e —— T T — T — e w—
Ereem. - . Y - N3 g - % X p
Sy, 3 Ay @ Mot . B r =) Falinis 4 ) 3 e
DRSOy of b i oo PG - A - S
) o i Ll o s o % - \ P, i e———
o BRITISH waicr kondasd 07 5 ' - - : e
s COEUMEL Y " “Resolres Srew Irdshupgses

N
- nl
1
————————
[ EY




Data collection methods for rapid assessments

*Real-time data transfers

https://www.spypoint.com/en

*

Traditional,
hands-on...

Ministry of
BRITISH Water, Land and
COLUMBIA | Resource Stewardship

https://www.dji.com/ca
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2024 monitoring outcomes

Site # 7/ Date 240728 B
Site # 8 / Date 240726 \. N« Comox Valley and area drought survey
PORTUGESE CK July 26 & August 16, 2024 (LRH & MP)
BROWNS CK R
COUI‘IEI‘IE}' Crathiaski Cowve
N Comex i
Site # 9/ Date 240726 °°, al -
Campbell River
SL¥AN Stratheara O
Comox Yalley A SIMMS CK
i Sita # 16 / Dato 240816
cumeMAﬁ_HERIHART CK Site # 15 / Date 240846
Site # 6.5 / Date 240816 ./ WILLOW CK
Site # 6.6 / Date 240816 e
Site # 6.7/ Datg 240816
~ Union Bay
T Denmars
wsland
% Park
E_L'tz'r..i'. A A = H
Worst Drought COWIE €K ./s"’ iliabe  [PORGES

Category by Date*

Site # 5.5/ Date 240816

| VH Disconnection ®1 L RF-‘.’?___/

. . . Boyle
H Disconnection @ 2 \ : Point
Di ted Site # 5.1/ Date 240816 Site # 5 Date 240726
|sgonnec ed ©3 ROSEWALL C Site # 2/ Date 240816
onnecte @ 4 Site # 1/ Dale 240816
COOKCK
* Bellucci et al. 2020. A novel method to S- MGNAUGHTON CK
evaluate stream connectivity using trail I =
cameras. River Res Applic. Site # ?f Date 240816 -
Sito # 4 | Date 240816 Ny
Q.
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Drought planning (again!)

* Cross-ministry after-action report

e External partner feedback

DROUGHT 2024
* Clear mandate for our work on aquatic

habitat (salmon priority)

Aim is continuous
‘ Salmon

Improvement. improvements
for 2024

4 7N
w British Columbia
— Drought and Water Scarcity
Clélﬁjl{?é_][ A Operations Plan

Updated April 2026

Ministry of
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I\/Ionitoring risks to aquatic ecosystems
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Goal for monitoring: Understand connectivity
patterns and ecosystem function in relation to
gauged flows and assigned drought levels

From: Bellucci et al. 2020

(] Moderate Disconnection & Connected
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Assessing risk of impacts to salmonids

Stream flow likely to support the proper functioning of aquatic ecosystem and
meet environmental flow needs to sustain fish populations.

Stream flow considered sub-optimal for the proper functioning of aquatic
ecosystem. Potential for significant or irreversible harm to the aquatic

1 Low Risk

Flow Conditions ecosystem.
Stream flow considered marginal to support the short-term health and proper 2 SUb'Optlmal
functioning of the aquatic ecosystem. High likelihood of significant or 3 Mortaljty Rlsk

irreversible harm to the aquatic ecosystem.

Stream Temperatures |Water temperatures within ranges which contribute to sub-lethal effects on fish

Water temperatures support most fish populations present and their ecological
needs (e.g. rearing, spawning, migration).

Water temperatures within ranges considered sub-optimal for ecological needs
(e.g. rearing, spawning, migration) of some species. Prolonged exposure (>1

week) increases risk to fish populations.

populations (e.g. reduced growth, delayed migration). Increased risk to fish

populations even for short-term exposure (<1 week).

Water temperatures above a critical threshold considered high risk for

mortality, at any duration of exposure, for most fish populations present.

Category

Fish Habitat

Ministry of
BRITISH Water, Land and
COLUMBIA | Resource Stewardship

Continuously connected flows likely to support ecological needs (e.g. rearing,
spawning, migration) of fish populations present. Riffle and pool habitat widely
available although some riffles may be lower.

Fish habitat reduced due to sporadic flow disconnection; minimal water depth
over riffles, some isolated pools and dewatered side channels.

Available fish habitat eliminated or significantly reduced due to dry riffles,

widespread disconnected flow, and many isolated pools in stream channels.

No flow or dry streambed.

Temperatures

>20% LT MAD
11-20% LT MAD

N

1 No Risk <16
2 Sub-Optimal 16-19.99
3 Sub-lethal effects 20-23

4 Mortality Risk




Connectivity categories

Received: 20 Agril 2019 | Revised: 24 June 2020 | Accepted: 29 June 2000
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TABLE 1 Six categories used to describe stream connectivity using digital trail camera images

Category
number

Ministry of
BRITISH Water, Land and
COLUMBIA | Resource Stewardship

Description
No water. Dry streambed

Some pools of standing water, but no flow. Riffles and
pools entirely disconnected

Minimal flow. Some pools and riffles disconnected.
Some habitat types not accessible to organisms

Flows with well-connected pools and riffles. All habitat
types accessible to organisms, though flow does not
have to be connected through entire bankfull width

Flow fills stream channel at or just below bankfull
discharge

Flows above bankfull discharge and into floodplain

recognized as an important driver of stream ecosystem function
(Hynes 1975; Vannote, Minshall, & Cumming 1980). Maintaining nat-
ural patterns of longitudinal and lateral conmectivity is essential to the
wiability of many riverine spedes (Bunn and Arthington, 2002). Many
aquatic species need to move between habitat patches in the entire
stream network in order to survive, reproduce and sustain their

Stream
connectivity Significance to aquatic organisms

Disconnected Mortality

Disconnected Some life history functions reduced by limited access
to all habitat. Mortality unless refugia are available.
Potential higher mortality due to predation

Disconnected Minimal flow supports some aquatic organisms, but
prevents some life history functions of larger
organisms due to limited access to all habitat types.
Potential higher mortality due to predation

Connected Flows available to support access to all habitat types to
fulfill life history requirements for the aquatic
community. Connected flows allows access to riffles
for spawning and pools for rearing and growth

Connected Flows provide sediment transport and deposition and
shape natural morphological channel design

Connected Flows that connect floodplain with river for nutrient
and sediment exchange, and allows organisms to
access floodplain habitat

spawn in September—Movember and prefer riffle areas to build redds
(Whitworth, Bemien & Keller, 1988). A vear dass could be lost if a
stream becomes disconnected during this period and brook trout can-
not access the riffles to spawn.

Biclogical communities can be negatively impacted by changes to
natural flow components such as the magnitude, frequency, duration

River Res Applic. 2020:1-11. wileyoninefibray.comfoumalfra ©2020 John Wikey & Sors Lbd | 1



How this data is applied

Example of short-term benefits... Example of long-term benefits...

1. Triage fish salvage efforts Can help understand context:
Emergency mitigation 1. Period, duration, and magnitude

2. (Seasonally/annually) change and
3. Better manage water

N

trend
withdrawals during drought 3. Spatial and temporal comparisons
emergencies (WSA orders)
4. Angling closures (Fisheries Act) Can help support decisions:
1. Management/planning (e.g.
forestry)

2. Recovery/restoration
3. Future water withdrawal
allocations/ permitting conditions

Ministry of
BRITISH Water, Land and
COLUMBIA | Resource Stewardship



Expanding monitoring efforts

PACIFIC SALMON
FOUNDATION
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ITANNIQUE

First Nations
Fisheries Council

TSOLUM RIVER

Courtenay |

*— MORRISON CREEK

WILFRED CREEK

COOK CREEK
GRANDON CREEK
/BEACH CREEK . NANOOSE CREEK

Parkaville

WALLEY CREEK

/corrLF CREEK
.~ DEPARTURE CREEK

« Nanamo

£
[ e e e
L e
= Cowcran 71
Wilhap

Harth
VAN

AR LV e

= Burn

*Richmon d
. 3

. Dl

e

Figure 1. Map of the community hydrometric stations currently involved in the Community Flow

Maonitoring Network.
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How can partners help?

Participation is intentionally flexible to build on what
partners value and already do. Depending on capacity

and interest, contributions could include;

. Visual or measured observations of fish and aquatic
habitat

. Stream flow connectivity and signs of water scarcity
(e.g., dry reaches, isolated pools)

. Water temperature and basic water chemistry
(where available)

. Observations of stranded or stressed fish,
migration barriers, and available refuge habitat

Ministry of
BRITISH 1|IL‘-'mr"r.EIl‘_'[':. Land and 18
COLUMBIA | Resource Stewardship



How do we help?

Aquaﬁc ECCI'EFSTE'ITI Maonito ring. uFIdEtEE Portal Homma Update Points Instractions i@ Dashboard

. We'll provide clear protocols, technical

= i P 5 TR Saslect & Fiald ... Select a ds Salact & Oroig. ..
#®& Aguatic Ecosystem Monitoring ... &8 S50 - it Al

204 Oraught... Mo clate

guidance, and Survey123 reporting tool to

i
] g Shes o lous Shaama. | Bk
B Monitoring Sites on 4 Unigue Streams :..h-

Weakly Approved Submissions: 0 ':.. . Py ._| ’:. -\ " "" S U p pO rt CO n S i Ste nt d ata S h a ri n g .

Submissions Pending Approval: 0

. Ashared hosting portal where data can be

Fish Monitoring Sit e i g | .
Sieimil] BT viewed and exported.

0 0

Streams with Fish Impacts I

e Tl skl contributing data.

0 o0 0

. Training sessions and technical supportin

. Access to resources, contacts and emergency/
project support through the SEAS table

Ministry of
BRITISH W’ater, Land and 19
COLUMBIA | Resource Stewardship



Mitigating impacts to aguatic ecosystems

Drought response actions

e Emergency responses such as flow releases on
regulated systems, flow and groundwater
reconnection for isolated pools, beaver dam

management

e Requlatory responses such as curtailing licensed

water use, angling closures related to

temperatures,

e Qutreach to licensed water users to maximize

conservation efforts, compliance and enforcement

of unauthorized water users

Ministry of
BRITISH Water, Land and
COLUMBIA | Resource Stewardship



https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/drought-flooding-dikes-dams/drought-information/wsa-tpo
https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/drought-flooding-dikes-dams/drought-information/wsa-tpo
https://www2.gov.bc.ca/gov/content/sports-culture/recreation/fishing-hunting/fishing/fishing-regulations
https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/drought-flooding-dikes-dams/drought-information/water-conservation
https://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/natural-resource-law-enforcement/natural-resource-officers

Connecting mitigation eftorts

Salmon Emergency Action Support

Grande Prairie

Drought emergency project funding

Prince Rupert

Exploring innovative solutions to drought NEGHAKO

PLATEAU

Prince Gaorge

' Hintai

e Addressing “all-hazards” — proactive
mitigations

* Expanding the use of process-based
interventions (BDAs, ELJs) for habitat
restoration

» Access to advice, funding navigation,
permitting support

Jasper National Park

Williams Lake

el

https://psf.ca/work/climate/emergency-response/

Fisheries and Oceans o Victoria

# l""i‘]h hoabictig \
PACIFIC SALMON I*l Péches et Ooéans BRITISH 21
FOUNDATION S COLUMBIA


https://psf.ca/work/climate/emergency-response/
https://psf.ca/work/climate/emergency-response/
https://psf.ca/work/climate/emergency-response/

Next steps

L Consolidate data from partners and gov on portals

O Building monitoring project with partners,
incorporate their values and existing efforts

0 Manage incoming data via drought portal and
implement emergency mitigation

O Dataset helps advocate for resilience-building
funding and inform watershed restoration
priorities

Contact us:
Recovery.restoration@gov.bc.ca

WLRS: Mark Phillpotts, Amy Sigvaldason,
Charlotte Billingham, Taylor Smith,
PSF: Jane Pendray, Marc Porter

il
- Ministry of

BRITISH = Water, Land and
COLUMBIA | Resource Stewardship

Join us for a training session on using a rapid drought monitoring protocol to collect and report data on how and

where water scarcity affects aquatic ecosystems during drought.

Across British Columbia, many groups collect invaluable information on stream conditions, fish presence, and
watershed health during low-flow periods. A new project aims to amplify and connect that fantastic work, to
expand our understanding of how and where drought is affecting aquatic ecosystems — especially salmon habitat

— across the province.

The project is led by the Ministry of Water, Land and Resource Stewardship and Pacific Salmon Foundation.
Support from First Nations Fisheries Council, and Fisheries and Oceans Canada, through the Salmon
Emergency Action Support Table (SEAS) informs this collaborative approach to drought monitoring. The SEAS
group continues to fund emergency mitigation projects and efforts to build watershed resilience to climate hazards.

For more info on how to collect and report monitoring data, join one of our Microsoft Teams webinars:
Option 1
Date & time:

Option 2
Date & time:

22
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