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Figure 1. Map of study area.
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Figure 2. Felling of trees.
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Figure 3. Bunching of logs at felling area.
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Figure 4. Transporting of logs by water flow.

)+


http://www.sid.ir

WAL (£) o jlowsd (YY) s US> 5 092 (59900 5 gl Sy 4y ol

= P z
sy, 3l bas o5 5 -0 S
Figure 5. Take the logs from river.
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Figure 6. Transporting of logs by mule.
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Figure 7. Measurement axles for velocity and discharge.
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Figure 8. Map of rives and dam position.
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1- Cost of mule transportation
2- Time

3- Hourly Cost of Labor

4- Hourly Cost of Mule

5- Cost of river transportation
6- Time

7- Hourly Cost of Labor
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Table 1. Technical characterizes of water routes for log transportation.
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Table 2. Technical characterizes of ground routes for log transportation.
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Figure 9. Map of water and ground routes for log transportation and dam position.
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Table 3. Details of transportation velocity for log, floater and balloon on each water routes.
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Table 4. The required cost and time for transporting 20 Poplar logs on each water routes.
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Table 5. The average of transportation velocity for 20 Poplar logs by water flow and mule.
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Abstract

Background and objectives: Animal logging and river transportation are
traditional systems for transporting the poplar and willow timbers from the margins
of rivers in Kurdistan province.

Materials and methods: This research initially introduces the river transportation
system for wood extraction and then compares this system with mule logging from
economic point of view. At first, the river transportation routes in study area were
taken by GPS. River properties including, velocity, gradient, width, depth, flow
discharge and transportation velocity of 1 and 3.5 meters of poplar and willow
were measured. The economic performance of mule logging was calculated from
cost, logging time and number of labor information.

Results: Results showed that the Hourly cost of timber transportation by mule and
river were 225000 and 100000 Rials, respectively. The mean of transportation
velocity of timber by mule was lower than that of water flow.

Conclusion: It was concluded that in the study area the transportation cost and
time by river was more suitable than animal logging.

Keywords: Wood plantation, River transportation, Draft animal, Cost
transportation, Boridar village
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