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Changing fire regimes on Pacific Islands
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Changing fire regimes on Pacific Islands
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Area burned (ha)

Fire in the Hawaiian Islands

Annual Area Burned in Hawaii 1904-2018
200001

15000 1

10000 1

50001

N AW AL

1904 1912 1920 1928 1936 1944 1952 1960 1968 1976 1984 1992 2000 2008 2016
Year

Trauernicht et al. 2015 Pacific Science

Wildfires in Hawaii 1989-2012
(http://gis.ctahr.hawaii.edu)




Fire in the Hawaiian Islands
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Fires >50 acres
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The Problem

“Conventional” fire models perform poorly in Hawaii
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The Problem

How do we assess fire risk in Hawaii?
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A Fire Danger Rating System

for Hawaii

ROBERT E. BURGAN, FRANCIS M. FUJIOKA,
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Extremes in rainfall on the Hawaiian Islands make it difficult to
judge forest fire danger conditions. The use of an automatic data
collection and computer processing system helps to monitor the
problem.
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Fire Probability

(vs fire spread)
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Northwest Hawaii Island

NW Hawaii Island fires 1992-2011
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Model Fitting
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Model Fitting and Prediction

Fitting: Generalized additive models and multi-model selection (AlCc)

Pere ~ vVeg type * mean annual rainfall + veg type* year of fire rainfall +
veg type*prior year rainfall + mean annual temp +
ignition density + sample year (as random effect)

[Additional model set fit with spatial term: + s(lon, lat) ]

Prediction: Sampling, model fitting, and prediction bootstrapped 100x for:
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Results
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Results — drivers of fire risk
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Results — drivers of fire risk

Current Mean Climate
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Results — drivers of fire risk
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Results — spatial shifts in fire risk
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Results — spatial shifts in fire risk
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Results — spatial shifts in fire risk
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Results — spatial shifts in fire risk
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Conclusions

Antecedent rainfall critical to fire risk assessment/prediction

Fire risk projected to decline by communities and
increase adjacent/within high value watersheds

Largest future change by mid-century (2040-2060)

Model is applicable to watershed assessment/planning
(Wada et al. 2017. Pacific Science; Bremer et al. 2018. Ecology and Society)

Opportunities are emerging for model improvement
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Conclusions

Antecedent rainfall critical to fire risk assessment/prediction
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Reducing fire as an ecosystem service: Puu Waawaa
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Including x,y as a predictor (spatial autocorrelation)
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