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1 Surface Water Nutrients per Severity Surface water ANOVA tests reveal a significant difference for
Introduction Pu rpose Results NO® F(4, 316) = 5.53, p < .05, NO* F (4, 316)= 7.43, p <
As one of the most arid areas in the USA, the southwest faces significant challenges The purpose of this study is to investigate Analysis of mNO3 mWNO2 mWOP i :05, and OP F(4, 316) = 5.22, p < .05 between severity sites.
to increased wildfire potential and severity due to climatic variation. Warmer the contributions of nitrite-nitrogen (NO), Variance g Post Hoc analysis confirm that NO* concentrations in CON
temperatures associated with climate change can be expected to increase fire nitrate-nitrogen (NO*) and ) (ANOVA) was a g (M=3.06, SD = 5.53), LO (M = 4.35, SD = 5.93), and MOD
danger (Standish-Lee, 2008). In June of 2011 the Las Conchas fire in the Jemez orthophosphate (OP) levels in surface conducted to 2 @ (M =4.27, SD = 6.08) are significantly different than HI (M =
Mountains of New Mexico exemplified conditions representative to the changing water runoff originating from various determine @ ~ 7.51, 8D =7.92) and MIX (M = 8.08, SD = 7.83). Hl and
climate, which made this high severity, 156,000 acre fire nearly the largest mega-fire wildfire severity classes from the Las statistically g S MIX are not significantly different from each other. NO*
in New Mexico history (Peterson, 2011). Fires such these have adverse affects on Conchas fire in the Jemez Mountains, significant concentration in HI (M = 0.04, SD = 0.01) and MIX (M =
soil erosion potential. The amount of vegetation remaining in the watershed directly New Mexico, 2012. To complete this task, differences - o 0.04, SD= 0.06) were the highest. For OP, as severity class
influences runoff and erosion by physical management of precipitation force (rain, NO?, NO%, and OP concentrations will be between severity Lo mop HI increases, nutrient concentrations decrease. Therefore,
hail, etc) on soil surfaces (Gresswell, 1999). Following large fires, or mega-fires, determined from surface water runoff and classes in Severity Site CON (M = 0.33, SD = 0.20), had the highest concentrations
surface water runoff and soils contribute high concentrations of nutrients to water soils originating from qualified high, surface water and MIX (M = 0.15, SD = 0.4) had the lowest.

moderate, low, mixed, and control
(unburned site) fire severity types. Fire
severity qualification was determined
using geospatial applications and ground
o measurements in a concurrent study. We considered

< hypothesize that our results from the high significant at the
. severity burn area will have the least 0.05 level.

- contribution of NO%, NO? and OP and o
control will have the highest.

runoff and soil
nutrient
concentrations. 0 e pe
Statistics were o o op

bodies and has the potential to impair surface water quality in urban and rural
environments (Teidmann et al., 1979) . Although there is a considerable amount of
research on the effects of nutrients
in surface water runoff and soils :
following a fire, the need to
investigate mega-fire conditions
on nutrient levels transported 2| Wildires
from various fire severity classes 1970 1975 1980 1985 1990 1995 2000

H i Figure 1. US forest wil and spring.
15 requ"ed‘ temperature (Westerling, et al., 2006)

s

Between severity class ANOVA test revealed a significant
difference for NO> F(3, 776) = 7.371, p < .05 and NO% F
(3,776) = 23.02, p < .05, but not for OP F(3,719) = 1.341,

p =.26. For NO%*, CON (M = 0.10, SD = 0.11) is significantly
different than LO (M = 0.06, SD = 0.08) and HI (M = 0.07, SD
=0.10). No other sites show significant differences. For NOZ,
LO (M = 0.0001, SD = 0.06) is significantly different than CON
(M =0.001, SD = 0.0008), MOD (M = 0.0001, SD = 6.0002),
and HI (M = 0.00004, SD = 0.00007). OP concentrations have
no significant differences.

Temperature

Methodology

Study Sites

The study was conducted
in the Valles Caldera west
of Los Alamos, New Mexico. |
On the Cerro del Medio
mountain region within the Caldera, four
burned study sites were selected based on
their visual representation of fire severity aderate Y ¢ eve and Date
class. Surface water was collected in fow, L [JHigh - Stormwate ]
moderate, high, and mixed severity B e
catchment basins. Soils were collected at o % Tk 8 ° 0 e per Seve 0
randomly selected points within the low, » = E

moderate, and high severity areas. Due to — - - — = -

the sizeable expanse of the burned area, a gure alles Caldera resea e. Burned sites were located on the Cerro del Medio regio ontro "

control site (unburned area) was chosen SEHIESIS e was ocateciOIiReconcs dabier :

nearly one kilometer north- west from the : ; \

burned study sites and is located on the
north-east section of the Redondo mountain
region where surface water and soils were
also collected.

Fire Severity Class Qualification

A concurrent study used geospatial applications and on-the-ground field
measurements to develop a simple linear regression model to verify fire severity
classification. The results of this model revealed a positive correlation (R2 = 0.89)

of which confirm our fire severity classification is acceptable for this study.
- . ’ - . Correlation analysis and investigation on temporal effects have not yet been evaluated, however, visual observations show a large influx of nutrients during

el " the spring and fall months with variability in the summer months. Miller et al. (2006) describe nutrient discharge with the highest concentrations observed in
Surface Water and Soil Collection the summer months in surface water. Elevated N concentrations were detected during snowmelt and high discharge in another study (Bladon et al., 2008)
Surface water was collected at catchment W Soil nutrients were more available in the spring according to Ahmad et al. (2011).

basins of each severity site using 3700 o . =
Teledyne ISCO portable samplers equipped =

with 24 one liter polypropylene bottles and a
one-liter single stage sample bottle. Following
an April 10 snowmelt event, April 24, April 22,
May 13 July 12, July 25 August 6, August 17,
September 13, and October 17 precipitation
events, water samples were collected (as
indicated by Valles Caldera Climate Stations).
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Discussion

It is important to know that with a climate
change-induced increase in the probability
of mega-fires, the nitrogen and phosphorus
levels from these fires may be eguivalent fo

Conclusion

Results have shown that NO3
concentrations in surface water are
greatest in the mixed severity and lowest
) o " oo o0 000 in the unburned site. Conversely, OP
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impact of potential effects of large wildfires,
thereby encouraging managers to
implement best management practices to
decrease the probability of mega-fires in

Southwestern forests.

Laboratory Analysis During a July 12, 2012 precipitation event

NO;~, NO,~, and OP concentrations were IS . o NO? concentrations reached an average
determined using an FS 3100 Ol Analytical Auto of 9.63 mg/L which borders EPA's 10
Analyzer according to USEPA Method 353.2 mg/L water quality standard. A summary
(NO,~, NO,) and USEPA Method 365.1 and of scientific literature composed by

Standard Method 4500-PG (OP). All calibrants, Tiedemalpibel: (197 revealcAiISae
standards, reagents, and field blanks were NO?3- related studies conducted from 1966

to 1978 did not exceed 7.6 mg/L. Our demonstrated that after the ==

Las Conchas Fire Perimeter: Geomac - July 20, 2011,
http://www.geomac. gov/index.shtml
Topo: RGIS, http://rgis.unm.edu/
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prepared using 18Q water from a Barnstead Easy ’“ 2 5

Pure Il UV/UF water purification system. o - results may be due to a climate change B R e e

Continuous calibration verifications (CCV) were S 3 e B |rT1pI|c.at|on il sevgrlty anq .tr.1e ol ai T o+ S vore carrlad S EPSCoR S :;xwo

utilized at 0.01, 0.05, 0.1, 0.5, 1, 5 and 10 mg/L L [ ) | s historical fire suppression activities that orce to create an alluvial fan | ISR R HIGHLANDS
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-n - increased tree densities, nutrient rich
understory vegetation and fuels since the
1966 to 1979 studies.

following every 5th sample during analysis to
verify accuracy of instrument measurement.
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