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Fires and water contamination

Fires often increase the risk of water
supply contamination Scientists' warning on extreme

wildfire risks to water supply
Robinne et al. (2021): https://doi.org/10.1002/hyp.14086

Risks are difficult to manage:
 Limited knowledge of drivers
« Poor assessment of mitigation options

* Hard to transfer knowledge between
climate regions

Water stress with
wildfire-water risk index > 24

- Extremely High
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Assessing contamination risk

Fire-prone watershed

Which tools are needed to
assess and map post-fire
water contamination risk?

Nunes et al. (2018):
https://doi.org/10.1002/hyp.11434
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Wildfire Ash — contaminants Mobilization Water contamination

e Cover reduction «  Highly mobile e Enhanced runoff and erosion * JTurbidity: ashes, fine sediments
« Changes to soil properties * Recovery: 2+ years * Connectivity with streams e Toxic compounds: metals, O.M.

* Eutrophication induced by nutrients

Where is ash generated? Where is ash mobilized? @ Which water bodies are at risk?
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Where Is ash generated?

Fire severity atlas 2000-2020
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Map burn severity with remote sensing \ i 7

* Fast risk assessment L -
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Where 1s ash mobilized?

° M ap erOSiOn hOtS pOtS LAPSUS erosion model RUSLE + Connectivity Index

 Fast risk assessment A8 I S g:’) = \& AT
* Map hotspots for o L ,

intervention Mo
« Satellite imagery +

topography N

g
)3
<

(

Validated using numerical ML
(erosion) modelling o s

P g - = ')/’_-‘. ’.-' ) i “‘\. \k ggo H l,. Zs “. - Foso i i }L’\
N oA o "‘-:;\ g A N AT by = g e
M(A] ¢ L i g) 5 { ,—«N(AI r 2 (1)5 ;
< ] . N d il ; H
Parente et al. (2023): [~ e j 0 ==l YL )
) g o 3 3' 7 ) ' . A J ,"’ A
https://doi.org/10.1071/WF22145 : 4 L - £ A S

. . . . . . . F on o
JP Nunes et al.: risk of water quality contamination after wildfires (joao.carvalhonunes@wur.nl) Ciéncias WAGENINGEN
ULisboa UNIVERSITY & RESEARCH



mailto:joao.carvalhonunes@wur.nl
https://doi.org/10.1071/WF22145

{ ) FrisCO Which water bodies are at risk?

Analysis: water quality 2000-2020
« 119 fire events in 66 reservoirs
« Change-point analysis

 Potential predictors: fire-related
& weather-related

Main predictors for Sediments:

 Larger burnt area in watershed

* Lower reservoir water level after
the fire (lower dilution capacity)

MSc Thesis Niels Nitzsche (2023): ULisbon

/ Probability of significant changes in TSS concentration after fih
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Options for risk mitigation

Credit: EPA

Emergency erosion control:
* Mulching, Barriers
* Riparian vegetation

Fire risk reduction:
* Fuel management
* Fire breaks

Tools:
e Effectiveness: erosion modelling
* Efficacy: stakeholder interviews

Tool: probabilistic fire
spread modelling

Benali et al. (2021): Petratou et al. (2023):
https://doi.org/10.3390/f12050522 https://doi.org/10.1007/s10980-023-01659-1
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Final products

Risk Assessment

Where is ash generated?
Where is ash mobilized?

Which water bodies are at risk?

Risco de alterag3o da qualidade Pl * -
da agua 2 T
Fogas de 2017 & {
I ¥9uit0 bako (drea ardida <3%)
100 Baino (drea ardida 3-7%) LaC

Maderada (4rea ardida 7-13%)
100 Elevado (dea ardida 13-2 %) i
I Muito elevado (Srea ardida 28-42%)

- — — S
01530 60 00 120

JP Nunes et al.: risk of water quality contamination after wildfires (joao.carvalhonunes@wur.nl)

Risk Mitigation

Credit: EPA

Online risk
assessment
index

mitigation
handbook

BUSHFIRE
MANAGEMENT

WATER SERVICES

ASSOCIATION OF AUSTRALIA

Thank you for
your attention!

https://www.wsaa.asn.au/publication/national-good-practice-
operational-guidelines-bushfire-management-australian-water
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