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Introduction

Forest fire has been recognized as one of the most important 

disturbance factors in forested systems. The main effect of forest fire 

on water quality is increase of runoff by rainfall. Runoff may carry 

suspended sediments, nutrients, and other materials into adjacent 

streams and lakes, and reducing water quality and deteriorate fish 

habitat. A destruction of the forest by fire might result in reduction of 

water flow from forest area because of declined base flows. 

The dry seasons of Korea are particularly prone to fire due to the 
drought and accumulation of grassy fuels. Incidentally, most of forest 
in the east coast in Korea was burnt out since the 1990s. However, 
only a few study reported that the effect of fire on water discharge in 
burned catchments by hydrological observation. Therefore, the 
objective of this study was to explore the influence of fire on water 
discharge and dynamic behavior of suspended sediment using 
hydrological observation. Moreover, we discussed the influence of 
fire on the forest hydrology to develop conservation plans for the 
burned area in the future.

As shown in Fig. 1, this study was based on a fire site (61 ha) in 
the east coast (Samcheck, Korea) on April 2000. Water discharge 
and suspended sediments of unburned catchment (392 ha) was 
compared with those of the burned catchment.

Lithology is mainly consists of granite gneiss. The pre-dominant 
tree in this area is red fine (Pinus densiflora).

Methodology

q Study area

Figure 1. The location of experimental catchments. 

q Field sampling and laboratory analysis

Results and Discussion

q Water discharge

q Suspended soild

Figure 2. The water discharge (a) and suspended soild (b) in flowing 
streams at burned and unburned catchments.

The destruction of vegetation and leaf litter by the fire contributed 

to the reduction on water discharge and the increase on suspended 

sediment yield caused by a strong water-repellency layer formed.

Conclusions

To assess water discharge, water level and current velocity were 

monitored at both catchments (i.e., burned and unburned catchments) 

from February to August, 2001. Automated samplers (ISCO) were 

installed to monitor suspended sediment, water level, and current 

velocity at the both catchments on September 9, 2001. These sites 

received high-intensity rainfall in a short period due to a localized 

thunderstorm. We calculated stream discharges using a velocity-area 

technique.

Water discharge from the unburned catchment was higher than 

that from the burned catchment, except for rainfall (Fig. 2a). 

Suspended sediment of the burned catchment was higher than that 

of the unburned catchment (Fig. 2b) because sediments being easily 

discharged into the streams at the burned catchment even during low 

rainfall events. In addition, the damage of vegetation and litter layer 

by the fire might increase erosive power during rainfall events. 

Therefore, many researchers emphasized the importance of the 

establishment of forest and erosion control facility between burned 

areas and the streams.

Especially, water discharges form the unburned catchment in dry 

season were much larger than that from the burned catchment 

because there was sustainable stream flow from the unburned 

catchment during drier, which may regulate the water retention from 

forest catchment into stream.    

However, as shown in Fig. 2a, variation of water discharge in the 

burned area was severe by rainfall. The maximum peak discharge 

from the burned catchment was 0.57 m3/hr/ha. It was about two 

times higher than that from the unburned catchment. Because of a 

forest fire in the former site, the litter and all plant cover were 

completely destroyed and a water-repellency layer formed, in which 

the effect of surface runoff on increase of water discharge was 

distinct.
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