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Discussion on the Relation between Debris Flow
Torrents and River Terraces in Nanzihsian River
Watershed

Cheng-Nung Lai [I'1 Bing-Huan Ku 2l Kuo-Liang Pan Bl Yung-Chi Yang/

ABSTRACT Since the 921 earthquake, the typhoons brought record-breaking precipitation
and induced many debris flow of the mountainous watersheds in central and southern
Taiwan, and the debris flow hazard has caused the Government's attention. Based on
statistical results of the debris flow case studies, the judgement criteria of debris flow
torrent were established(Hsieh,2002). Owing to the effect of climate change, the concept of
the judgement criteria has been improved rapidly. For example, in 2004 there were 4 debris
flow torrents on the river terraces in Nanzihsian river watershed of Namaxia District.
However, after Typhoon Morakot in 2009, the debris flow torrents were re-identified and
increased to 14. According to a study of river terraces and landscape evolution in the
Nanzihsian watershed and a river terraces map(Kung, 2004), the 14 debris flow torrents
were located in the Nanzihsian river terraces. This study proposed a layer overlaying and
comparison method for landslide area and debris flow torrents to demonstrate the
relationship between the debris flow deposits and river terrace. The observed results would
be useful to further judgement and identification of debris flow torrent in the future.

Key Words: River Terraces, Debris Flow , Nanzihsian River, Remote sensing

(1) PAERE e AR ﬂ'L' A (* PR =¥ E-mail: jackylai@sinotech.org.tw)
Associate Engineer, Geotechnical Engineering Research Center, Sinotech Engineering Consultants, INC., Taiwan
(2 [l e A SRy
Assistant Researcher, Geotechnical Engineering Research Center, Sinotech Engineering Consultants, INC., Taiwan
(3] B [l A SRR B Rk
Professor, Instifute of Applied Geology, National Central University, Taiwan
(4 BLF A U S TRl e I ARl
Associate Engineer, Debris Flow Disaster Prevention Center, Soil and Water Conservation Bureau, Council of Agriculture,
Nantou 540, Taiwan
1




2011 5 1 ot UL 0 PR AR 8

k

[l

— BRI

;%jk’/ IS Esjiﬁéﬁﬁgj%w&;f I’HI y [gg’l»[ﬂﬁ:ﬁ;@[@,ﬁ@l"*iﬁgi}ﬁ’[@%é’g;\: GiRgh F‘/Iﬁ@ﬁ‘l“‘zﬁ?fﬁ?%ﬁi?‘
R YIEC {HER] S PORR ﬁ}ifj l]F-LEi"FUEJ[E“ I”f;ﬁ’f/f ; W\“ﬁ?%"l\@'@f“ﬁji?ﬁiﬁ’?‘?ﬂfﬁﬁ'\' Y
E‘}‘Iif%’(Schumm 1994) » YL [ [ A A e s % il %J”ﬁjﬁjﬁ » PRRPURL R HOIREE T AR ERY
iﬁﬁ@,ﬁﬁ’ﬁiﬂuwr Tl S o ST NG 16> 1995) > RV - FIAIE Tk (debris
flow) » [fjE97 5 f — Rl E A ‘%?’TZF? K o
12002 & ') > 4 (2t oLl 3 i S B el oA 1 27 [ 1 TR0 R IR > = iRl
4 AP TR 2 AR JEJF%V T R = S PR ETEIR [ MR

B TR S AT R ST [NIEES A T '"3 N EEAL

JFJJ IR U L 2 e RS o T R A Wﬂj T 2004 FHC P I VR 4 RS 0 0
HIEREALFT SR 2 150 ZRFEED 1R )RR D ALED 1150 Ik 1 A 5 [kt 2009 & B Bt g
i BT 2 T "'ﬁf@' » FEF P 10 B T RIS - ARET 2011 &K - NG
s, ?[iﬁdf?%ﬁi’;@’f WESE 14 % J’EIF l?%;’”s#ﬁ,lj%,’e DF004 + 7 ik ii‘?ﬁ‘ﬂixﬁ Vﬁ' % DFO65 » ﬁr\'& 2008
AT R N PR U R R T PORAPRARORI PSR T R
VY SRR ~ SR AR AR ST S B ORTRTRIR - 2 RIS S P R
ﬁﬁ’?ﬁﬁ*’ﬂgﬁ” Hpy Ly = vijr "/%ﬁq‘?ﬂ{ =t ed 2 7[dﬁﬁ%’b‘?’sﬁﬁﬁﬂ@?@'iéI“?éﬁ‘ ’ Fl‘éﬁ'zﬁ'*
f&g%%%@%$ﬁw%?ﬁmﬂﬁp S L AR A T [ B
AR« 7 ENHER AL [P IR - S 1 % mw%@mvy
|;E4’H4‘ﬂi//ﬁ Fgh(" éf#ﬁ.ﬁ 55— %ﬁq&ﬁ\um&g%n H '[jpﬁgﬁl 2 . E[” l—ﬁ,g\l TYEERR T fi Y E[ZIEFS,[
Bh 14 747 7[1”‘?%3&1*? R TP SR o 3BT By 0 T R B B 53
9300 2 NI AR HIZE R AR T "/m%“w@*w‘ 12.5 2BV p 02 = Jiap il
F*@ﬁ#lﬂm‘kl*EmﬁwiﬁﬁﬁMkWuﬁ’WW%V%@ﬁﬁﬂG@Eﬂ” g i
FIJF A A o PP RS ST R 2 Rt

2009 & Bt gt % 4‘J)‘£3’%§$«ML'$§ER £ » ﬁ‘fvﬁwés%@t WG 2 %;IEAE‘“%B]
B BB« b PR WW%WVW%wHIP’”¢@WkﬁW w1’w”ﬁ
J\%ﬁﬁ‘“[zﬂ il g S R e I N L A S R S T R ﬁ%*?ﬂlfjsﬂlf AR
EERGE TR IS VR o e AR R B

h_t “‘_“b_“

* 1 PBEERLARBZRRERITH RSB

Tablel The table of debris flow ID and administrative region in Namaxia District

| B | Rl 2 | AR Ll Ti' ;Q HASIRARISE
1 | {55 DFOO4 | sl | BRI G | pib e - 2004 | 2004 | fiy#:A013
2 |55 DFO67 | sl | MBI G | b AvE! LA 2010 (2010 | i S99-7
3 | % DFOO1 | ]y | MR @ [0 2] 2004 [ 2004 | ##£A010
4 |fy% DFOO2 | i) | MERRB | ZAETLE |nfrmidl - X% B9 E | 2004 | 2004 | 7 A011
5 |y DFO62 | syl | MBI G [ 4ra k! ik 2010 | 2010 | % S98-19
6 |5 DFO8O | iyl | HEER G [k HEATE 2010 2011 | [y S98-17




201518 14 B AR

R IRNE * f =k | x % I ;’\L—l RN 2
b 3%1ﬁnaf-ﬂ5‘f SR AeEEe2 FE*3 bl Li o };} éﬁ%&?ﬁ‘ua@%
B . AL 3 A e
7 |y DFOSY | eyl | HEER B [EAEAE 185-2 8F 2010|2011 | flyis S99-4
8 | % DFO82 | eyl | ¥R @ [ 87 B | 457 B i 181 51| 2010 | 2011 | #75 S98-20
9 |5 DFOO3 | i) | MBI G | FrEE = NI 2004 | 2004 | 7 A012
10 | fyi5 DFO63 | fyzty]) | “EBpn | R7EE o+ FIE 2010|2010 | 57 $99-8
11 | fyss DFO64 | i) | #ERR: | CR7EE 712178655 208.1k % [ 2010|2010 | % S98-21
12 |55 DFO65 | fyst]) | e | ZErEE FIpd 2009 2010 PEET003 *

s P | e f -2010 115 S98-09
13 | ff% DFO66 | iyl | B | f7=EE! AR 2010 | 2010 | % S98-22
14 | {55 DFO83 | ) ﬂ[EEF;JEb EYEE 7121 75207.5K 2010 | 2011 | % S99-5
ﬁgjﬁ:it 1.2010 & 12 FJ 31 EII 'J [1;1‘1]‘ En%ﬂﬂ;ﬁ,@,&h cl []Iﬁ:ﬂgjljgj 5 WSH ET, Frgr‘-éj HCERIB
2.2007 & 7 H[Lffjj > 1 :ﬁ%ﬂﬂj ,;{’ S d PRy THER R ’ﬂﬂéﬁ‘g’usm{lﬁﬁﬁgﬁ*% CIpTEL

, 146 #gl[lclﬁejﬁ Sk
FEIREfT T

- ﬁ%.wiﬁe} F R
3.2007 & 7 F|Ruds FERES )
EUR TR @R TED

IR rE\J‘JﬁJ 57 Il r;]:fL};‘LﬁJ ~

FIRTERS, )Y DEALEAR, 0

1 BB Rt AREEZ Rt E EE
Fig.1 Geological map of potential debris flow
torrents in Namaxia District
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Fig.2 Digital elevation map of potential debris

flow torrents in Namaxia District
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Table 3 Lists of debris flow torrent location in the river terrace in Namaxia District
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