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Study on Dynamic Change of Soil Permeability in Forest Fire-burned Land in Southwest Arid

Valley: Based on Three-years in-situ Monitoring

HOU Dongdong®, LI Yongkang!, WANG Yi'?*", CAO Longxi®, QIN Xiaosong®, WANG Yufan®, REN Ping*

(1 The Faculty Geography Resource Sciences, Sichuan Normal University, Chengdu 610101, China; 2 Key Laboratory of Land
Resources Evaluation and Monitoring in Southwest for Ministry of Education, Chengdu 610066, China; 3 Tianfu Yongxing
Laboratory, Chengdu 610213, China; 4 Engineering Research Center for the Development of Farmland Ecosystem Service
Functions, Chengdu 610068, China)

Abstract: To explore the trend of dynamic changes in soil infiltration capacity and the influencing factors during the natural
recovery process of wildfire-damaged land in southwestern arid valleys, soil water infiltration capacity was continuously
measured in situ at half a year (0.5YAF), one year (1YAF), two years (2YAF) and three years (3YAF) after the fire, and at forest
land not disturbed by fire (CF). The results showed that soil unsaturated hydraulic conductivity (UHC) followed the order: 1YAF
(4.19 cm/d)>CF (3.01 cm/d)>3YAF (2.83 cm/d)>2YAF (2.67 cm/d)>0.5YAF (2.28 cm/d). The infiltration process could be fitted
by a quadratic polynomial, and the Philip model had the best simulation effect (the average R?=0.78). UHC was significant
positively correlated with root weight density (r=0.553""), aboveground biomass (r=0.454"") and >2 mm water-stable aggregate
content (r=0.397"), and negatively correlated with rainfall(r= -0.600™), ash thickness(r= —-0.494""), and bulk density (r= —0.465").
The trend of vegetation restoration after fire was closely related to environmental factors and soil properties, and vegetation had
the most significant influence on water conductivity, with a total effect of 0.789. This study can provide a scientific basis for
assessing soil erosion and ecological risks in areas affected by forest fires.

Key words: Forest fire disturbance; Natural restoration; Soil infiltration performance; Dynamic changes; Arid valley
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Fig. 1 Geographical location and DEM of research area (A) and forest fire areas in different restoration years (B)
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Fig. 2 Rainfalls and evaporations in forest fire areas with different restoration years
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Fig. 3 Water infiltration experiments in forest fire areas with different restoration years
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Table 1 Overview of sample plots in forest fire areas with different restoration years

FEHY MWD WSA, Py HHRAR  EEDR  MBGEE SR RESE
(mm) (%) (glem?) (g/kg) (t/hm?) (%) (cm) (kg/m®)
CF 3.30 46.48 1.31 25.52 155.08 92.68 - 2.98
0.5YAF 2.34 35.75 0.91 70.64 16.03 21.93 6.73 1.24
1YAF 2.56 39.35 0.95 52.41 28.53 28.93 2.58 1.26
2YAF 2.73 39.63 1.02 40.29 44.74 39.86 1.76 1.38
3YAF 2.90 38.84 0.99 26.32 57.25 56.87 0.69 1.79
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Fig. 4 Soil unsaturated hydraulic conductivities in forest fire areas
with different restoration years
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Table 2  Parameters of soil infiltration processes models in forest fire areas with different restoration years

it Kostiakov & 71 Philip 74 Horton #5741
f(t)=at™ f(t) = 0.55t%°+ A f(t) = f. + (fo—1fo) e™
a b R? S A R? f, fo R?

CF 16.75 0.29 0.52 3.65 50.30 0.76 66.40 121.76 0.57
0.5YAF 6.17 0.30 0.47 1.04 25.15 0.64 13.37 25.87 0.57
1YAF 35.90 0.15 0.53 5.04 65.39 0.86 60.36 120.72 0.64
2YAF 13.87 0.18 0.45 4.19 33.69 0.81 30.18 75.45 0.73
3YAF 14.81 0.25 0.52 2.68 27.67 0.81 40.24 87.51 0.64
FHIME 175 0.23 0.50 3.32 40.44 0.78 4211 86.26 0.63
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Fig. 6 Relationship between soil unsaturated hydraulic conductivity and influencing factors
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FH5 4 1.21 9.34 82.67
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