A FREIBRIMEVIT TSR @ ISR bR RIRE R - T6VE
HEFE PHEFFRBIHETIIEDR - 1IN - AFEEBIRA 2008 FHIMZEHR
RSB FRUEIIL &R » ZREEBA K U B PIa vt izl -

DTN E R EFRER XL EZENER  BREMBEES/ K
28. 4 NEZ 12 /\5ABE 100 NEREMEIT  MBEREDRSELENSE - SF
EE20EMBHR 8 BtvEN=meE » /£8 B 6 BZ 10 BEFT8iB 400

EINE  ENRER/T/ET 48.8 RE IR 12/)\65A 100 RENVEREWR
2 RBIRZABRH  Ki0E 8 B 7 Bk L XRBHEFBOF M6
it ASTEME 8 B 7 AN EE RIS -

FENER L BhEIMNEEHRSE  NRUBREROIEBEEFLIE
12 SEZ2RBENER BEEEREERE RARRRIREROSHTE °
EBONE L REHRIER TORBENRE  TEERABEITEER L -
FIFEEENBER  HRIRRN I ORIBRULASTZEER -

HEMARTIBI SR |- » 38ebtb#R 2006 GrE4 2008 VBN » 3818 2008 2
IBEAIBREHVIER » HRIEZEARBRLTOPMSH °

IRISEEE D RIS RERBIRARGIE » B8 EH R NMERNMAREY
T6H EReRERE - 6 XEREIRIBISE  BREEEZIT RS 1 ARV
TERD ZBREATERERZNIER T BAETERCIEERREIRS

nH%



Abstract

This research is a continuum of the past two year’s research on the Hoyensan
area, Taiwan. Data on various weather activities was collected for this areain order to
monitor the geomorphological changes during and after rainfall episodes. A
comparison of digital terrain models (DTM) show that a substantial rate of erosion
from 2006 - 2008. There is a high possibility that this erosion is due to the human
related activities within the area.

Upon analysis of data obtained from three separate typhoon events, it was
concluded that there is a high possibility of a hazard occurring when the rainfall
intensity is greater than 28mm/h or when rainfall is 2700mm or more within a 12 hour
period. Since January 2009, the most influential weather event is typhoon Morakot.
During this event (from August 6" to 10™) it rained up to 400 mm within a four day

period and numerous high-intensity rainfall events occurred (<28mm/h or

< 100mm within 12 hours). As a result of this high rainfall intensity a light debris

flow occurred on the west side of the Hoyensan tunnel, on the 7" of August 2009. The
warning system (cameras and sensors) was successful and automatically transmitted
data.

In the aftermath of the typhoon the camera monitoring the east side of Hoyensan
tunnel produced images which indicate stability in this area. The images show that
there is extensive plant growth in this area which was not affected by typhoon
Morakot. On the west side, alight debris flow occurred, but the camera did not record
this event. The event occurred at night, and the resolution of the camera is not high
enough to record the movement of small debris flows in such conditions.

On site observations reviled that prior to the typhoon two meters of sediment
was removed from above the tunnel in order to prevent the tunnel from being buried.
Thistwo meters of sediment was subsequently replenished during the typhoon.

This paper concludes that it is more beneficia to reduce human activity in this
area, particularly the removal of sediment. If the sediment is allowed build up and
cover the tunnel it will lead to greater stability of the aluvia fan. It is only necessary
to remove sediment when the structural integrity of the tunnel is jeopardized.
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