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A Study on Pulsing Sediment for Watersheds
Chen-Chen Tsai ™ Chao-Yuan Lin??

ABSTRACT The centralized output of sediment energy in watersheds can be
regarded as the oscillation of pulsing energy to the system and it has catastrophic
impact on humans. This paper presents the pulsing phenomenon existing in the
nature to interpret destructive power as well as the balance of pulsing energy.
Meanwhile, this study discussed the interaction of the system constitution and
energy flow in natural hazards by establishing a pulsing eco-model based on the
system ecology approach. The magnitude of pulsing sediment has a close
relationship between the concentrated rainfall and the available materials of
sediment from the case study of Feitsui reservoir watershed. The results of
simulation showed that a higher magnitude pulsing occurs less frequently but
causes hazards more easily. To prevent hazardous pulsing sediment, the effect of
energy accumulation should be considered in sediment mitigation, and thereby
enables the watershed ecosystem with a better function of self-organization.

Key Words: system ecology, pulsing sediment, eco-model, watershed mitigation.
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Table 4 Annual sediment of Feitsui reservoir
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(1000m3) (1000m3) (1000m3)
1 73.07-78.03 4.75 5972 5972 1257
2 78.04-78.12 0.75 1021 6993 1361
3 79.01-79.12 1 970 7963 970
4 80.01-80.12 1 981 8944 981
5 81.01-81.12 1 964 9908 964
6 82.01-82.12 1 405 10313 406
7 83.01-83.12 1 889 11202 889
8 84.01-84.12 1 486 11688 486
9 85.01-85.12 1 3476 15165 3476
10 86.01-86.12 1 777 15942 777
11 87.01-87.12 1 1377 17319 1377
12 88.01-88.01 1 484 17804 484
13 89.01-89.12 1 840 18644 840
14 90.01-90.12 1 1354 19998 1354
15 91.01-91.12 1 467 20463 467
16 92.01-92.12 1 214 20679 214
17 93.01-93.12 1 373 21053 373
18 94.01-94.12 1 351 21404 351
19 95.01-95.12 1 674 22079 674
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Table 5 The pulsing patterns with sediment and
rainfall in wet season of Feitsui reservoir
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Fig.7 Energy system diagram of forest watershed.
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Fig.8 Simulation result of pulsing model. (without

pulsing)
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Fig.10 Simulation result of pulsing model. (pulse
frequency 5- year)
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Fig.9 Simulation result of pulsing model. (pulse
frequency 1- year)
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Fig.11 Pulsing patterns in the simulation results
of different pulse frequency.
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