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Abstract: The Gongga Mountain, located on the southeastern fringe of the Qinghai-Tibet Plateau, is
vulnerable and sensitive to climatic change. The fragility of mountain forest ecosystems in this region is
mainly resulted from steep slopes,thinness of soil layer and un-harmony among the hydro-thermal factors.
The surface cover of primary forest has been highly disturbed by human activities,such as tourism and
deforestation. The objective of this study was to study the occurrence of subsurface runoff and the
movement of mineral elements through the disturbed primary soil by an indoor rainfall simulation. The
disturbance was simulated by removal of vegetation.moss and debris.

The soil was collected from the slope wash in the deglaciation slash of the subalpine dark coniferous
forest zone,in which Abies fabri forest community reaches climax. The soil is loose and porous with high
infiltration and categorized as subalpine dark brown forest soil. Four columns were packed with soil
sampled from the corresponding horizons to a similar bulk density. From the top down.there are 4 layers;
A0, 4cm, vegetation, moss and debris were removed and replaced by washed and calcined quartz sand; A
horizon, 18 c¢m,soil; B horizon, 20cm, soil ; C horizon, 8cm, filled with gravel of diameter 3~ 8cm. Three
columns were set as treatments by precipitation of simulated rainfall and one for control by distilled water.
The subsurface runoff collection holes were drilled at the both sides of corresponding horizons. Before
rainfall start, four columns were gradually wetted to the stable water capacity (20%) with simulated

rainfall. Small-moderate rain intensity (5. 7~ 26 mm/h), which is common in the experimental region
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during May-June,was adopted with 5 days of duration. Once the subsurface runoff began,the runoff was
sampled every certain interval and the main ions and nutrients in the runoff were analyzed.

No significances exist between the runoff output behaviors of treatments and control column. Under
the influence of small-moderate rain intensity, the runoff mode in the Abies fabri primary soil was
dominated by subsurface runoff. It mainly flowed from C horizon with a time lag of 0. 2~4. 2 h after the
rainfall start. After the rainfall stopped,the subsurface runoff continued to leach from soil and showed
“tailing” phenomenon. The results suggest that the subsurface runoff output chiefly depends on the total
rainfall amount and duration, not significantly correlated to the rainfall intensity. With the rainfall
duration, the output rates of subsurface runoff increased. Under the influence of continuous rainfall, the
main ions (Mg®",Ca*",Cl , SO} and Na® 4+ K" ) and nutrients (NH;-N, NO; -N and total reactive
phosphorus) quickly lost from the disturbed primary soil. The main ions show different preferential
migration sequence in different soil columns. The HCO; concentrations in the runoff fluctuate more widely
and increasingly output from the primary soil with rainfall duration. On the 1st day of rainfall simulation,
the concentrations of main ions at the end of flow were about 29% of those of the beginning period.and the
nutrient concentrations accounted for 21% ~55% of the initial. On the 3rd day,the output concentrations
of ions and nutrients are only 1% ~15% of the initial concentrations. After large quantity losses of mineral
ions ,the dominated anions in the subsurface runoff turned from SOi™ to HCO; . The above results suggest
that the subsurface processes in the disturbed primary soil mainly depend on the carbon cycle controlled by
organic matter (humus). Affected by the continuous rainfall,the mineral elements and nutrients largely run
off, the soil buffering capacity decreased dramatically and the pH value of subsurface runoff declined
sharply from 6.1 to 5. 2. The results show that the primary soil of Abies fabri forests in Gongga Mountain
is a weak and sensitive system to anthropogenic disturbance. The common small-moderate rainfall
distribution strongly affects the transport and output of main mineral elements. The element losses caused

by surface vegetation destruction can be achieved within a short period.
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Table 1 The basic soil properties for rainfall simulation
(g/cm?*) (%) (%) %) (%)
Soil horizon pH Bulk density Porosity  Organic matter Total nitrogen  Total phosphorus
A 5. 17 1.02 38.4 18.9 0.514 0.17
B 5. 30 1.12 32.3 4.5 0.194 0.12
1.2
C D, ( , 3~5cm DA, dem,
46 % (W/W)., A, 18cm, 2, 9em., B, 20cm 2,
10cm, C, 8cm s ( 3~8cm) . A+B 38cm
ERH (D ( .
4 3 ¢ 2.1 . o
2 (mg/L)
Table 2 The chemical composition of simulated rainfall
pH Mg?* Ca?t Na*t K" Cl HCO; SO} NHf-N NO;-N D¢,
6.69 0.68 0. 88 2.07 1.18 2.84 6.71 1. 44 0.075 0.003 15.9
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Fig. 2 The accumulative subsurface runoff volume
during the five rainfall events
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.t1~t13 are the time
sections after first subsurface runoff began;tl is 0~
10min,t2 is 10~20min,*-+. Because the first subsurface
runoff began at a different time, the number of time
The

accumulative runoff is the mean of triplicates and all

sections for different soil column varied.

refers to the subsurface runoff effusing from C horizon.

The solid circles signify the time rainfall stopped
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Fig. 4 The ion concentrations in the subsurface runoff with rainfall time sections during 5 rainfall events
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. The concentrations are the average of three parallel soil columns. The solid circles signify where
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