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Abstract
The morphological processes are main
agents in shaping landscape in the high

mountains of Taiwan. Sediments transportation,
soil creeping and landslides can reshape the
landscape dramatically. The main object of this
study is to deal with the processes of erosion
and transportation at Mt. Houuan area in central
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Taiwan.

In this joint research, the researchers from
Free University Berlin and National Taiwan
University will share the responsibility. There
are some works in first year, including
instrumentation on monitoring meteorological
and hydrological data collection. By using data
logger and relative sensors, climatic and
hydrological data are collected. We also install
sediment trap and auto water sampler to collect
bedload, suspended and dissolved load.

Besides, aerial photo interpretation on
landslides and DEMSs building by using total
station which provide the detail landform
information. The difference of DEMs in two
periods can be the result of morphological
processes and therefore to be the main topics of
this study.

Furthermore, flume experiment was also
conducted in Free University Berlin to simulate
the sediment transportation of Mt. Hehuan is
also part of this study.

Keywords : High mountains, Landslides,
Sediment transportation, Morphological
processes.

= ~Md BPn

SR B ARE R B AR AT
FEPRA S, F 4R D (ML) 4
oS L EESE > T RO F R
NS MM GRS ERY o
LT p5aE (Lin, 2006) -



ﬁ%%@%%ﬁﬁﬁﬁ3%&%
MABRDES F iz "TARBAELES F
iE ~ B Sf; Ilfl”f’}i% # o B r”'?% Ll-’??
R AR B L AT AT
%L&ﬁaiwﬁéﬂﬁ#*wéw” ’
BUECABLOFTY AALEZFN o ITHE
KooC G FIRE FBAET SR L
2 ‘Edi%lif’} S HBE R RPEE AT BT
wwﬁi’%ﬁzw¥§i£mw%mbw
g o e i@ LEy ad S TERS
R A E& A
FLEREF L AL RP LR
HEFAREHE L fv\%]-/i-?i’*@ 7 E&
H¥FsRkenp 2508% ~ § g HRBEHEP
P RG AT MA R R o
LA LB R 2 A IE R B FIR N E o
ki F iE o ki (freezing) iT* fd & & b
BB EFF 5 A o g (freeze-thaw) £ % B
A TR YA ( Embleton and
Cuchlaine, 1975 ; Lautridou, 1988 ; Bose,
2006) - AL g LT E o Roiv TR
BHAES > DR BE LR

BRI 0 (6 e B

» e

’

B M
S
4 A o

I

\

Poa2sf g i BB IR KRIF S
FEFBML > 3 2zpegit BT g A
A% ARG AFETREL AL B
gk gy Y > FR ok F iz R
R LFEREIAE AP §oiSE
;;; LB AR G R Hend 220 < (Drbaek et
1.,2004) ° 404 A S8R LF ERR
E%%ﬁ?ﬁ%ﬁ*ﬁ%ﬁﬁﬁ/’
e Tk BT T P
Foroo FAPR L B fER LG E o
AR R PET H LT PEE R AR

ﬁ’JEJJ“/”E o

)‘I

m Y 3B
T €17 J\ 2 /}ET‘,?;—%K?E

o

AT WE S ELLEE
RO 0 BE R BT A B T
logger) &g § > T E R A ﬁ.ﬁﬁfl[&_mﬁ L
B BRlPELY R CRBTER

e

B R e R TR 0 7 B
A B R M e S E A
TR L R kY 28
f/‘"T”ixE 5‘5 ﬁ¢ ’jE"y’l‘/h’P‘v’T%wg

e IR

B3 PRI BLRIEE (TP IR
TR o S E R R R
'P’Z%Bxiﬁ LT o TR 4 o
FopORB AR A s
’*%d R h A K
RS BB oo 3BT I g an s %
oo sy PR R TRl ITaT BB R RITAR S
0520 % » > b HRE R R 75 40§
Loenes F oo o ﬁ“@lérw i

2R RFENSE TREE VREFRES

ar
TRy
B

, ‘-’Yra"‘! Li——

kTR S 6 PEHE
= 4p B #2 7 (Cain, 2004 ; Dadson et al., 2003 ;
D’Agostino et al., 1994 ; Garcia et al., 2000 )
Jen® £ (2006) 7] Bk F copLip] o B
Bt o] fhok T i) Bk LG R b
Ptk TRRETCRBE B b5
PR Fpt oo HA BRE mfﬁs?]u#ff“ii R
R l;—ﬁﬂ":-;?.'J o FPt > AR A B UG EE
1 TR E 2 R R ks R ERIR
iﬁﬁ%ﬂ’jfm&%@ikﬁﬁ’ﬁw
viE 2 BT ﬁiéﬁiﬁiﬁi"}?&_if&é
DAl 2RIREFFERE 0 BRIP
AR s PR BRI A A
i H et o

(-)F Fk= FREx

AT EEL P2 bR
JER®R (BL-B2) »#22p %5 R
BB WERE R~ F R BRRE AR
AR R SRR TR I GSMig i s
F P W R RDP R



o 37 3

é?%@kﬁ SR A
42 1m =~
e

Bl =% %86
dOR25 F R E 0 & B ]
%*&4ﬁieﬂ’§PL%mﬁé08%mL}%
F# % & %3,080-3,417 = =
SRR SR 2 RN

Bk R kGERIRE o

W2 &EF %ok~ pls

BISE T & Bt enE a2 F > e & 5
SRS LIRS § IR EY
£ T pavE % )2,866mm s §5iRE i B A T
#6-9" B h ToREHEHB Y Mpit T agp
@,Pigétoﬂﬁbﬁhﬂj’%lxl%xq,l%&é
§oongFoRFEIFLuA G TG
>Rk A BAE R

i fik(mm)

B3 kI FRIHE AT

B HE L

d BAF AT % (67 2107 ) 7
H2ZBheNd sk a2k B2Aak i
Ao kS S AL2mMs 2R A E2Z e B
el oo hERE FER - Lo

o

BZ (68-108) z2F (MB-1R)
N N

E W E

&= (%)

!

A
“m/s)

B4 £ ERIER -R

WSH 7 » &4 3% 5 % Lof it 22y
W e R BUIR|iE 7 (Matsuoka, 1990;
Hall, 1997; Vieira et al., 2003; Putkonen, 2003,
Hall, 2004) » ##F » Bt 2 2 > 71 &
FEELLEZFENFERSE S IR
HT’/%&E*wﬁﬂﬁﬁiﬁﬁ’gﬁ

R AR LN At S S
(freeze-thaw process) - & gcli *# X p %R
25 A CHPN » X7 iE200C 5 # & T2
CMi?- ¥ B~ R F ERT » ] &5C ™
N B 7 iE16°C 5 @ o & T Bemiel b ‘}E'_%
L i 3t 2emAe P RE A B3CHR
B S kB SR F @i&ﬁwwo



L (T
{0 B

W
ik

H

AT R R SR B
(Manning's equation) kdx w7 i€ 0 B
6L AT REY FHYaad ke FR
Bl > 1716p 2 "% & % &% T Omme k&
BT AR E 5 P AR B 9mm
ZARETRBTREFIALE R 1T
pz%a i f hfpa £iE27.8mm ¥
A EPFLILEB 2 (s P E A P R
=017 18p 2 " e R 131.2mm s i@ R
£ 34 5282 cm.s. 0 4p§ 3ok =8 57.5cm >
TEAE2HENI8R ) PN KRS
2017 cms. > 33 % T o £ 2 0.03
c.m.s. °

1221p 2" § 23228 a &
39mm > AR A Rk e B R 0 B~ & 304 4%
T66mm - ¥ ook GhEfeRm B 5 o~
o REFPVSE AR EPFI2E ) FFL
@ g E3.750ms. 4p g 2ok % 67.7cme

10 0

8 1
E 8 2@
E =
= ]
£ 4 I

2 4

0 " 5

1118 7 118 119 120 121

- R

B6 "% & £k 2 fr 4 §](2007/1/16-20)

B7E T30~ 4% fifa 20 & 2 B en
wﬁ’wﬁiwwﬁﬁﬁamm’%%ﬂ&w
B BT T % oK % o ff £0.86kn? 0
eSILE WS ER TS 2 R SN
AR

¥=0.5317x + 01263
R =04184

B7 " 2w G

(= )i 4 a8 £

AR R TR B w2k E gk
KW EBLPE T2 EE > BRTY
BB 6 o {7 pEHREE -t o
g 24 2w R A 2AZEI0MmM > T B
R B ERBR R R E T R R 245
Mol fh P2 R R E R ~ AC W IR R TSR
RFE /B F 6 > rkFmg ke g
BB L2902 2 mpkfi 2 BV £ 0 F oy R
B gafF ez v ERENEY 2
BHBFIE -

B8 7 iAWk EE

(=) & A2 700
AT 2RIRRE D B KRR
2 BRI AR RE D2 i



BAHA] o AR B E YR R A2
FTRENZL
o>k s (B9)

£ 7R e & Kriging2
BARBCAM RV P

‘E;’?ﬁ?} o Il ;El
L
B B

v

}%/\r’gil|rﬁ;;‘?§§3;’a\
v
%+

22
F

Gkt

R TR AL VIR & ALy
TP 7 0 % k2R 5@%{1 .8m ~ F1.2m -~ iF
0.5m > it fktim i B 5 0-30" ek o Bk R

TFE2ems. o Kb EUEL R EEIEZ R A

8MMEEE B e AR 2 AR R TR S o W

BEBELERR Foa E B hEag ) o

LRt p o

Bl11 ~F2 k1 BORT &
T~ 3

fe & AR S & Frm e Rk A §
BB 2R & oL hE T e % 42 866mm o
3% > EELRZICREIRA P TR
6-87 ek T & AR E T ERH

SR AEL R AT T B

[CELENF S

BREFE AFF AFEEF LAY
?ﬁ?;;lg /)Lfa*”’kih ”]”ﬁ:—’}r o

B62 -k~ FERFMT B £~ "5k 5
ﬁii’%*:‘" '/ﬁﬂmﬁ’”ﬂ S asiE
3 A % - Hra £ 9131mm o frig
ol P Jé vy A PEAFE T > WY
LEZ P Ea R H R L] BRRREEAL

BEENEFD
B 2 a:_)i & 7‘#

ziﬁﬁ.’rﬁﬁg% )
%f%%éiﬁﬂ&wuﬁwifﬁﬁﬁ
* -}"‘:’Lﬁ;»‘ gl,%g‘ﬁg_,gtﬁﬁmw H
atg_,'u;zﬁ' *’*"Sﬁa]?]

FEROF MF R AR kR ES Y > T g
oL AR RRT REE PR
AERREM AR LRRARZFEBERR R
BT EHAaEEG Mo 7 B



r'g ?%llfl}i’?]ﬁé ’—"'Li‘i%élz;f"vzljf%’* » o
L7 3= T - | ﬁ“ﬁiﬁﬁw’%ism%

5\??%@?3& Fx#—'—o

2764 2Rk PERlE
*Hﬁ’?uéiawﬁgaﬁﬁy%ﬂﬁ
B E T o

JAFE Btk p d « B LT ik
FEER > FL AL - HHEERE LR
TR A A

2
TeEAREFREARS AT
Bicg T HEL R FAHBE P A
P .o FaEy s o
hé kR M F ek
fﬁ?ﬁ’*ﬁa? CEEX S
3 AR KRB F Rk s TR
R kAR 218 0 Ry BAArEE 2R LB R 2
A B A5 TE Y 2 BT

:,§

o

N =4 %Je
Bdse, M., (2006) Geomorphic altitudinal zonation of the
high  mountains of  Taiwan,

International, 147: 55-61.

Quaternary

Cain, N. (2004) Mechanical and chemical denudation in
mountain system, in Owens, P. N. & Slaymaker, O.
(eds.), Mountain Geomorphology, Arnold,132-152.

Dadson, S. J., Houvius, N., Chen, H., Dade, W. B., Hsieh,
M. L., Willett, S. D., Hu, J. C., Horng, M. J., Chen,
M. C., Stark, C. P., Lague, D. & Lin, J. C. (2003)
Links between erosion, runoff variability and
seismicity in the Taiwan orogen, Nature, 426:
648-651.

D’Agostino, V., Lenzi, M. A. and Marchi, L. (1994)

Sediment transportation and water discharge during

high flows in an instrumented watershed, in

Ergenzinger, P. & Schmidt, K. H.(eds.), Dynamics

and Geomorphology of mountain rivers,

Springer-Verlag, 67-81.

Embleton, C. and Cuchlaine, A. M. (1975) Periglacial

Geomorphology, London: Edward Arnold Ltd.

Garcia, C., Laronne, J. B. and Sala, M. (2000)
Continuous monitoring of bedload flux in a
mountain gravel-bed river, Geomorphology, 34:
23-31.

Hall, K. (1997) Rock temperatures and implications for
cold region weathering: I. New data from Viking
Valley, Alexander Island, Antarctica. Permafrost
and Periglacial Processes, 8 (1): 69-90.

Hall, K. (2004) Evidence for freeze-thaw events and their
implications for rock weathering in Northern
Canada, Earth Surface Processes and landforms,
29: 43-57.

Jen, C. H,, Lin, J. C.,, Hsu, M. L. and Petley, D. N. (2006)
Fluival transportation and sedimentation of the
Fu-shan small experimental catchments,
Quaternary International, 147, 34-43.

Lautridou, J. (1988) Recent Advances in Cryogenic
Weathering, In: Clark, M. J. (eds.), Advances in
Periglacial Geomorphology, New York: John
Wiley & Sons Ltd, 33-47.

Lin, J. C., Petley, D., Jen, C. H., Koh, A. and Hsu, M. L.
(2006) Slope movements in a dynamic enviroment
- A case study of Tachia River, Central Taiwan,
Quaternary International, 147: 103-112.

Matsuoka, N. (1990) The rate of bedrock weathering by
frost action: field measurement and predict model,
Earth Surface Processes and Landforms, 15:
73-90.

@rbek, J.B., Tombre, I. and Kallenborn, R. (2004)
Challenges in Arctic-Alpine Environmental
Research, Arctic, Antarctic and Alpine Research,
36 (3): 281-283.

Putkonen, J. (2003) Determination of Frozen Soil
Thermal Properties by Heated Needle Probe,
Permafrost and Periglacial processes, 14: 343-347.

Vieira, G., Mora, C. and Ramos, M. (2003) Ground
temperature regimes and geomorphological
implications in a Mediterranean mountain (Serra da

Estrela, Portugal), Geomorphology, 52: 57-72.



R e d AR e @RS

FH %% |NSC-95-2116-M-002-005-

PR AH pALE AT 2P

IRA RS |FRE 2
PRASHSHE 2 BAL | 584 B0 R A T RS b K4t

2007-1-16 1 31

il N
NN RIS

™™

R (kA 2 B

W

T3 E LfE (o @LEAFET Y

£ w3+ 4 4 4% 4 |Professor Margot Bose

HRE A AR B HRTEFRRH

- " PFE L

L LR o AR R

2007/1/24-25 *t4pt+kp d = ¥

- BRI RN NS

PR AR R ) A B L PR IMEL S R L5
N F 8 s ek E S kp - BHF o F - BRI 2R BN KE
EEF20023 2 HAKORKBTHIBA -

!







W= e s B2 g i
R E S R doRle R 0 T S d R L TR FRERT

FHET 2Bt FRIFFT ARG A BT REKRG = 7
[l REEP ot 1 PRI Rl 2 E ’AB%fF'f“i ~AUF £ 2 - RBlT 5§ R
PR Bipdl s w SR - 2 DB B - BRI E R

é“’é?ﬁr’”m Fret o NELY I#Fﬁfﬂwr’“z#«ﬂi@«"n*v%:ﬁf,t:’kg_z £ o
VbR A T e R kR R R R R R R B R R LR R



Bl s ©mis il M



=




S RREFRP

i '?56?«17'?‘5 o AT L H AR L L i“%ﬁ' %%?,"%,Ui“’ﬂﬁji
B A PHEPRfI Y BERET R FAAFI LS T DR FFAH L
PR HEIPE F e T B AFBREFL AL P I AR A

;‘?4 E%/ELE_ -»??z'mf%fhri‘zlf s I &R ]\—a 1—,'? %%@ %&ﬁj&gﬁo
Bl= ~ VL E R

@*‘”k¢%?@

-ﬁ,‘%}m = d ,E‘LEVE’&: )igg'&r’if”’i‘)ifﬁizaﬁiﬁfﬁﬁ iﬂ'}tééﬂ’iﬁ—pﬂ' s
WREFZFEAFRPE- R QHHEHRE RF - PESTRER D RAE TS
PR 2R AR IGERTBEAE o T L PR FEAL R Y ek

B4 ~ vt 2 RFERIZE



Faid FRABLEAFRR - BRI 2E LR %2%*12€°ﬂ%§i%ﬂi:§
2B TR LI PRERE BTG R AR 0§
3&1@’4PW%&Td*@ﬁ%’WFF@ﬁ%“ﬁﬁmﬁ@’ﬂﬁﬁ&%EFﬁP°
RHRFHEFREAR I B RERTEZ RAPRET » TRl 5 k7 > a3
TR AMABLEE

é%%ﬁ% TIRFGEFRLG 0 FRFLERT L THEY b AR AR
m@% S SN S L I S Ll TSI ME U IR SUASELECS S N
SRBBFIFRIT o B SR RS RDP B2 FRR DI BT Sk RIS DA
FE WY T OB TP AT A AW e BB R S Rk AT
HF N TR EAPFRIAF RS TR EFL PR IBELREI RS

—\




] i
R K
ik e 5






Bl e RPE KGR

10



'

pe 5

g

R

RN

11



Bl T RPEHRLERT

12



P&

-
hES

R

= B

'

R 1Y

R

Bl=-+t= =

13



Blote - RPE RAERY -

14



= BEEEE
(=) 2 2t
P TR R AR PEEE AR R s $ o BT ARARI T Z B2 (5 2
PR THALIHEF AT R2ZFRLG PAE R SERERFPE2ZIZEL LTS
%o@i—amramfé' ?'i ?%W%%iﬁﬁ B ORART U R SRS T

-~

R EEEL 0T o

-~ B ERL

e 0 0 0 0 0 17 235 250
(217)

B 0 0 0 0 0 6.8 94 100

(=) imag gokimg i

AP HREFHF > EFHLR P PARFARE S g gz AGE TR B RESRR R BT 4
%%?ﬁﬁ4zﬁwﬁﬁﬁ@ﬁwwnm,ﬁuwwﬁ Kea

R A Z-ﬁﬁ.pﬂ? ’T}’ B RRpEED T BRB— - R ABRR L AR
% i?fiifiﬁ—imi‘%ﬁ s BpBL- g it A H P & > Eé&i&ﬁf@_‘;fgi% e
it Wﬁ:ﬁ%ﬂﬂ%%i}&i\%Eﬁﬁﬁﬂwﬁﬁ’@ﬂ
R T oA kA TR E S N A AR o IR 5 TR T A RS
i 2 R R AR T A G AR DR .

oRiRFE S G 0 BRI RAVRFENZ BER 2&»%@ E2-TER > AZRUSE2ZTHF P
A SRR I R RS L ERIBARE A0 ak RN LLﬂI?J&E%——F’: ,

15



0 R =Y
s 4

B A T2 g BoRIR
HE 0 1 2 3 4 5} 6 7
ik 1 (v/s) 0.25 0.43 0.55 2.1 2.2 2.4 2.3 2.5
2 0.27 0.91 1 0.5 1.1 0.3 0.3 2.3
3 0.72 0.8 0 0.5 0.8 0.9 0.6 0.9
kiFE 1 (em) 28 24 21 9 5} 5} 5}
2 28 26 28.5 27 25 19 22 22
3 23 22 24 26 26 27 30 24
%ﬁ_“ﬁi Bt BRI B RIRE RS EAcR D o Z BEPBETRER 0 D R 2w
il g M 0.5 mist I 2 R 2 B%’“,ért%;?'%:iﬁ » ¥ b2 Bhepiig W op A 0 P OBE-
g it 5P R iﬁﬁ B R aficiE o L T’LL”‘L {6 > Bh— i F:/{?‘nft’g_i%‘é‘?i 2.7 (8-
PIFFH 4D 2.2 BLZ IR R G 3T o KIFDRI AB- gL B B E PR
BARR G HA 0 BRI RRFED 28EBEKT 21 oL 0 A2 RARFAERAEI 8 o4
PRI E S EYI T T IR ST T P SR I T
RE AR GrRIERE o
Az AR AR R B RiER
R 0 1 2 3 4 ) 6 7
ik 1 (v/s) 0.2 0.5 0.5 2.1 2.4 2.5 2.7 2.7
2 0.3 0.4 0.4 0.03 0.7 1.3 2.2 2.2
3 0.2 0 0 0.4 0.7 0.6 0.4 0.4
kiE 1 (em) 28 23 21 8 8 7 7 7
2 28 28 28 27 23 23 23 23
3 22 24 25 26 25 25 24 24

WEGEA N G RE S PG RE DA Ui SRR BRIE - R
oE PR AR R 2 e PERRRIE- NS BT RS B RS A
Lzl gt s Bg s P 1w B2 5ot RRII e { ERER ARG 0 FRE 2 FHB D
B2 MEZ BV i £00 8 B0 ER s ch— BIRh gL 2 it i B2 3 R 4 o
L Rl S ZROREERE ) BN T F LS BRI GT B AR AR

it FHERL > TS T R R RS B hF R TR Tk s R
Fagsmie s SR P TR g R GER L H L 00 PR PERT I RGP AR

e

- ~iERER
(=) AN EHFDARKSF R ALEEPEHRERTH > KT 7R %R~ o
Fd BIPR G T ¢ c ARZRIFGHEREE T
1oAY AREL ARy ARG FE Ry 2 R REMEFFY
16

» TR T A F\?'L’I‘Jb IFIHW




FOUBEN RN AL IR Ak E RN Y | A

) AEI P ELSAAS SRS TORE SRR A SRR AR L
BREAE RS L PE ] SR i BREH AR L2 PR
o S ACTRIED A o AR R E A M R A e T S R
MMATRS SR SRENIEL S LS R K Y AR
B B R M i A PR R R G R O
W AT RN LR o

(2) #9 %% TRFE AT 200 4 K Lafd a vl g 0 €S BT
AT o B B TEEHET 0 RE T G 2 R E IR ) AR R Bk
Ao SN E G S R TE AR AR YRR A E AT 23

BRERRE L E T EERM G L

\4‘-

w

(= ) P i Lk P HF kAR B Bk o
(=) o3 LrkGe My A1 FHR -

17



