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Wildfire Background

obtained from NHPS actual evapotranspiration (AET) and
snow-water equivalent (SWE) simulated with the variable
infiltration capacity (VIC) hydrologic model [17] at a daily
time step in water balance mode forced with the daily climate
data, LDAS vegetation and topography, and climatological
winds. Potential evapotranspiration (PET) was estimated
using the Penman–Montieth equation with the same forcing
data, and used with AET to calculate moisture deficit (D ¼
PET 2 AET) [1,18,19]. D was then aggregated to monthly
cumulative values.

(d) Trend analysis of wildfire frequency and burned
area by coarse vegetation type

Number and burned area of large forest wildfires on BIA,
NPS and USFS lands were aggregated annually by coarse
vegetation type (‘forest’ versus ‘non-forest’) derived from
documentary fire history data. Annual large-fire frequency

and burned area time series were plotted by coarse veg-
etation type and reported ignition source (human- versus
lightning-caused ignitions; figure 1). Decadal averages were
calculated (figure 1) and pairwise comparisons using
two-sided Mann–Whitney [20] tests of the null hypothesis
that each subsequent decade’s fire frequency and burned
area distributions have the same mean as for 1973–1982
(tables 1–2). Trends were fit to annual burned area time
series for forest and non-forest fires using linear regression
techniques with the glm() function in R.

(e) Generalized Pareto log-fire size distributions
Generalized Pareto distributions (GPDs) [21] characterize the
distribution of exceedances over a threshold. Here we binned
individual fire records in the combined BIA, NPS USFS fire
history by decade and coarse vegetation type, and fit GPDs
to the logarithm of fire sizes exceeding a 400 ha threshold
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Figure 1. Human and lightning-ignited annual large forest fires, (a), grass and shrubland fires (b), forest burned area (c), and grass and shrub burned area (d ),
on Forest Service, Park Service and Indian Lands in the western US. Horizontal lines indicate decadal averages.
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The Las Conchas Fire and Impacts to Rio Grande Water 
Quality
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Dahm et al. 2015
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Multi-Year Wildfire Impacts to Dissolved Oxygen
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Wildfire WQ Implications for MRG Biota

• Prior to the Las Conchas fire DO rarely declined below 6 mg/l upstream of 
Albuquerque.

• Immediately following the fire, numerous DO sags down to 0 mg/l. 

• DO sags below 5 mg/l persisted through 2013 upstream and downstream 
of Cochiti Dam. 

• No acute lethal concentration (NALC) for the RG Silvery Minnow is 4.4 
mg/l. 

• The 50% lethal concentration (LC50) for DO for the RG Silvery Minnow is 
~0.8 mg/l, and most of the mortality occurs within the first 3-8 hours.



Negative binomial models were used to calculate total and species expected 
catch per unit effort [ !𝐸 𝐶𝑃𝑈𝐸 ]. 

Total !𝐸 𝐶𝑃𝑈𝐸 , species richness, and Simpson’s diversity index were used as 
assemblage metrics. 

!𝐸 𝐶𝑃𝑈𝐸 of three native cyprinids (Fathead Minnow, Flathead Chub, and 
Longnose Dace) and one non-native catastomid (White Sucker) were used to 
evaluate species-specific responses.

Used generalized linear mixed models to predict the mean fish assemblage 
density and diversity during each period of interest.

Used generalized linear models to evaluate the relationships between fish 
assemblage density and diversity to variation in sampling effort, hydrologic 
conditions, seasonality, Las Conchas fire, and 2013 flood.

• Generated a subset of model combinations and ranked by AIC.
• Developed an average model (AIC=0.90).
• Reported significant parameter estimates from the average model (*).

Fish Assemblage Data Analysis



Post-Fire Fish Assemblage Response

Buckman Bernalillo

* = significant 



Post-Fire Species Response
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Post-Flood Dissolved Oxygen Conditions 
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Post-Flood Assemblage Response
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Post-Flood Species Response
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Take Home Points: Fire and Flood Effects on MRG Fish 
Assemblages 

• Despite the poor post-fire water quality conditions at both sites, assemblage 
density and diversity were unaffected, with the exception of Longnose Dace and 
Fathead Minnow at Buckman.

• Following the 2013 flood, total fish density, richness, diversity, and the density 
of native species including Longnose Dace, Fathead Minnow, and Flathead Chub 
were negatively impacted at Buckman.

• Measures of fish assemblage density and diversity did not change in response to 
the 2013 flood at Bernalillo.

• We attribute the variability in assemblage response to differences in proximity 
and extent of fire-impacted contributing watersheds, geomorphology, hydraulic 
complexity, and species-specific traits.
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