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Abstract

There are abundant nature and human resources in the Taroko Gorge, these
have been many researchers. Most of these researches concern large scale
problems about the entire region. There are very few research focus on the
status and the evolution of geological sceneries within the national park.
Therefore, the detail description measurements of scenic sites have rarely been
performed. The consequence is that it is difficult to quantify the changing rate
of geomorphology of entire gorge as well as and specific scenic site. In order to
solve these problems, this project will apply 3D Laser Scanner, satellite image
data, aerial photography, meteorologic data ~ terrace core in studying the current
status of scenic sites, and geomorphological study on river terrace to
understand overall changing rates of the gorge. Not only understand developing
history, but also establish lists of the special landscapes. Using these results to
combine with the previously finished project “World Heritage Value Evaluation
and Monitoring of the Landscape of Taroko Gorge”, so administration for
National Park can apply as a reference for future management.

The preliminary results were: (1) Accomplished the primary 3D data and DEM
data. (2) Hydrologic and meteorologic data appears turbidity enhanced during
the typhoon period and after earthquake happened. (3) Short tern measurement
data shows the rate of tectonic uplift is 15.2mm/yr in marble area but 3.2mm/yr
in schistose area. (4) Analysesed by satellite image data has com out the
landslide area increase 4541697 m?, most of the little size(<1000 m?)in Taroko
Gorge. (5) Short tern data can’t be used in explaining the rate of streamway
erosion. (6) The river terrace core in 88m length, shows at least 6 accumulation
events and 3 steady period in Bu-Lo-Wan. (7) Associating all of observations,
the unique gorge geography by strong natural events, make clear the value in
Taroko Gorge.

Keywords: Taroko Gorge, 3D Laser Scanner, river terrace, rate of tectonic uplift, the rate of

streamway erosion, landslide area.
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Fapss drfidf WR LM S hd ALk T2 DEFERY > & Lio
et al. (2000) #4431 & LR S fFHRIFLHBH S A RppH - 22

%

3
‘b\
aalie Ry <1

>
qq A

F}.

%}
:Ag;

-~
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Toig g LFHPFL LR BA2 ) (B 2-5) « #FF (2002) 325
FOMSEE R A R HAR S - 32 3D hlFA) > i5d B iR B2
2 é.%‘ﬂi’i"?“E‘%ﬂ'r%ﬂi’fu\%fi“,f"l%%‘r%%a

A2 PR RApECl o i Y A 2 ahi e R (40 1951 #
T ;‘;;1 1999 # & & * }‘;;1) P IUE R BETR N g o R

L
(3
(w
A&k
N
AN
P
&
X
.t.
w
\p‘.
—mk—
N
4;.

& (B 2-6) -

Pliocene-early Pleistocene

Early

Central

Range Early
Coastal
Range

Western
Foothills

e e T
5 y g e N e s
= 2 e e A b, e e

B2-4 4 #7248 2 2|5 B (Teng, 1982)

Metamorphic grade /\—
UP]lfl rate /\/_\

Shortening vector

S D B L Ll L

Centrgl Range
Mountain development " Erosion
with time and distance Erosion

_'_‘_,_‘--J‘

. Fooills

Wester

(Km) 125 100 75 50 25 0 25 50

B2-5 £ A< FHfaHFZ2 L5357 LB (Liuetal,2000) -



(a)

HR 7 w

| i |
o Bk S
W 1R T

A \ \

— ;
[ /
SRARE (1999%5) $2%%

F12-6 SREAARHS R LH C (a) 22 BICF L (b) k@R
BRALARGFL AL R R AP L ($9H 0 2002)

Fobood £8 Renp BEdATH 0 (55 sedidhr BB f

fr e (Sibuet and Hsu, 2004) - F5d 3 R 73 ¥75F 2 78 0 Gl 4 i (o 4

ﬁ@ﬁ’Eﬁ%ﬁm@%ﬁ%%’%E&Eﬁﬁmﬁﬁﬁﬁmm%ﬁ%

BT RS > ARG L S R RS R R (F2-7) 0 Flpte

REFBSER @R ERG FRF T A DM o FRES L L BT

PR L@ R 2 B4 Rk AR AR > TR R BT A K
3

R4 XA PP EBOEFFREY o opt 2 A7 £ PR

g B B ARE 4 A2 F S REE WA it > R4

WG F LGB TG AATH
EEFAFAPHN R FADERER > - G LBY Tir

TR OER TR G E R 3 CEEREE E TR E
F > 4 Seno (1993) f3 ¥ AR A FHAPH T B L FHPEH 2 5 9 5
309° > i F & 5 70-74mm/yr; Yuetal. (1997 ) r2 GPS ( Global Positioning
System) A 74 ## B AR EB 6 ) (SOIR) shug & H 0 ¥ 7 3] jj e
AP HED 2 v 5 3067 0 i 5K 5 82mm/yr ; Sibuet and Hsu (2004 ) R
WG e i 3077 0 i F 9L S6mm/yr o dot foig 2 B #eaE
(56mm~85Smm/yr) - ¥ AR 5 i LB s ehde 4 KR o S04 g B
FORBAET G EAAP R
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(a)

(b)

Al

MAGNITUDE

O Sy =6
O Byt
O rrMy 6
a  exMy x5

bMy >4

DEFTH
) 0- B6EM
() 100- 160KM
1 160-RMEM
) RO0—-BS0EM
) R5N—30REM
1 3ON—TORER

R3

Re

21

123

—

5 1990-19994 >52

Rk s % B %T?%ﬁb%

L ]
(b) P 1990-1996333;&;%4 B4
%
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i3

BREE (94 gt )
51 p Sibuet and Hsu,
s A (TR



2.4*‘*\%% jEnm ¥

L B T e AR T REY 0 B R IR g B R g
T e iTE KRB FE R BABGHT] S w2 - o Reiners et al. (2003)

- pkoap N enCascade T 7 S R Bt 0 R R b g SR D
TR L% RS A58 T 0 5] 5 Wobus et al. (2003 ) 3t 5
78 L e ﬂjﬁﬂpi’,.‘%% PR PR R F R Y o X
o iw# srped] s e § Burbank etal. (2003) Al s % & € 4 .4 & e07F
2 0d VT IAENETESRE ’f#fé%‘;—ﬂ fT% 2.8 12> ME LG
ﬁ{°&%ﬁ%ﬁﬁﬁﬁﬁﬂ’ﬁﬁﬂﬁéﬁuﬁﬁc%wﬁﬁﬁﬁﬁ
RRBE @y PEINGF T ALEFEFF DAL LT - BAE
FPRICEFEFRARTAM 0 V- BRI T RS AR IR

oo MR TR AT HAcHcst (Diffusion Model )

Bt WA A EFFEFR TR FRMRE R PEI G o RS R U
PRVLA SHEERFE RPEI S TH LS (Allen, 1997) @ in T
R FRPOES > FERI FH AR FHARARER 2P T2 T
i&*%ﬁm@@ﬁ,%ﬁ¢ﬁ\%$§m@@’#%%%%?%%
(Landslide dominated ) » B {8 /f % = 5 &75/7 i 2| o TR b
e F R B IRG IR % (Anderson, 1994) ;@ 2 R85 i R
T Rz R P E e ¥ R w2 26 (Hovius, 1995) >
e R0 S LML A S SN =SB L S I IR R R
FET aE K2k 0 ¥ L% Area-Slope Product Model i {7 fic it
( Anderson, 1994 ; Allen, 1997)

FRE -2 R X e T i K 4B $ i T i7( Dynamic

\

P m/‘;lﬁ 3

’ +‘<J.
b3

-~

equilibrium) > FFEEFRF i 7 > TF AR08 B A5ehp RRF B - )
R e F Y A& #4484 (Control mechanism)  B]4ri% T 3B 2
94~ 1% & (Tectonic uplift rate) ~ ;77w T *#:# & (River incision rate )
{ B &iz4i# ¥ (Erosion rate) - 12 % i L% Ly % (Hillslope
process) R b%’%%ﬁ & 1% (Coupling) » #7i = /7 ig 2| m 2 % (HOV1us
and Stark, 2006) > ¥ R G A B AR 0 T TE R dEe g L
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W B B A5 A A ’jK%QE"?ﬁiﬁ%'ﬁ ATy MR R

g LAY 0 LI A Tl F] 0 @ 58 IS PO R S
FAPRR R d o R LN B IR T g AR Y B F IR~ R 3 iR AL
( Molnar, 2003 )

EFUEE TR PR R L D WO S SN SN A

B
g@;§a4i%22ﬁ§ﬁ%’ FBLZE BB S SR
TR B S HRenE A, (FRIPE 0 1957) o et KIME Fox Hekrd

>
=
[

AL S EHAERE S B L i E R U B iR E
%&%ﬁ*%%%%%%’&%%ﬁﬁ‘ TAEETE A5 AT~ E R
EPHIPIPE G > G fF;‘rg‘i* 1E+§£H“m1r}7-— °

25 W BFFT Y RN
ERES AR P FEEMR P
EEFH - BFFoEy S E e
(1) = &8> 3¢
fI* 2 BBy £ F 3 F33E & (Closure temperature) » {3 % 4~
FaAsr EAee > § L E S T R R e E 1 1 T
RN £ LT SRR RS R R A
FHFERI A 2ZFEH o B4e Yuiand Chu (2002) m3+iEd 8 p g & %
P L% e RS ik F =2 mm/yr o Liu et al. (2000) 2% {6 2 E B 50
Pldfe @ & L% L R #8422 5 5 699mm/yre ¥ 7k RS #E 57
o ¥ ¢t 5 Vita-Finzi and Lin (1998) 12 ""C 22 U-Pb %_& ;# ¢ % § &
HEI I AR A TR i % o 2B M % B A 5000-9000 & w s ig G
mm/yr> 5000 & 5 % £ P& P A ert 2 I 4o B ezp)3F 1 2 ; Hsieh et al.
(QMM)?MFMC&I}H)iﬁ Ho @A s AN 30 2
2 ig & % 0] %t 4 mm/yr o Schaller et al. (2005) F#* 3= & 47 in*r 2 & )
Ao REBERETA L 2 F H HRATFA (cosmogenic nuclides )
A¥ PR R K g;r%uw <TEEP £ 36 (C°C1) 78 3kt 4B
B AT X AR AP 1 > - A B AT Y m (4 6000

IELR - E Sl 2 N A

gh’i

A

n

IS
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)~

Ear ) 5 2 FIETIR T @ F
(2) &>

el & —Z FplE o RERIEY GPS RIE > b4 Yu et al
(1990) ~Yuetal. (1997) ~ Yuand Kuo (2001) 45 1 7= L 4% & ip] 12
18-35 mm/yr » > = & 283-311°#4 & > & L %8 L B & A L% 1
28-68 mm/yr » > = & 303-324°# % (W 2-8) o @ Rl F 2 XL B g g
@ﬂmﬁ#%%’aii%%ﬁﬁ}%%#@ﬁy%»ﬁw;ﬂﬁﬁg
% 24 mm/yr (B 2-8) - ¥ ¢ > Hartshornetal. (2002) # 2000 & &k %
R AR RERP R E P BT ’%Eill%ﬁﬁﬁvﬁ.%fiﬂj
F 5 82mm/yr > B L 36 mm/yr - 2000 £ &k 15 T 2001 & 12 ¢ B 1
T ¥os )P iE R4 T 6mm ¥ 2 mm e 3G for ik & & (2008) A
B ok S %F%“i/é%?ﬁ%lm BTN R Y REPRPI SRR LR AP
F 5 32-152mmfyr > T A3 FAF a0 X R R AR o

C 8 5 26£3mm/yr

4 25°N

~ 24°N

21N

0 sommiyr o —fie
VELOCITY
Okm

- -1 2N
MAP SCALE suze

VT so41

L 1
120°E 121°E

B 2-8 M GPSRIF 8L afp > EP Y Vo E F e £ B(Yuetal,
1997)
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(3) B
I BB B AHR o o I m B R A T 2=

Fl s AR SR RAXIERABRBFZOREROT R N RS
< 5 - ¥R DL R o Petley and Reid (1999) MficiE sl = ~ g 7F
W B RASE R PTG I0F & 2R T R
255 %3 0 (2003) HEBFLINLE- SARBF F EkwRG 7}% s Be]
3 5%2 AT 0% AR # 2+ PG fF o] AT1000T 2 o R 2 Pl R 0 s B
PP oA g 2 40m><40mﬁ=r4f‘r)§i $ciE B 25405 (Digital Elevation Model,
DEM) » { @23 TR EFBHEE SR EF VP RE L2 Bt
lﬁo@@—ﬁu&ﬁﬁﬁ%Ffﬁ%%m’i%& R R S

%
TUEATEEELPF I F AR BRR g N Pl ok AR

ﬁ
(:4-
™
( \

—~

oo e B12-9 0 @ % [ H B S (F R IRETHO AU 5 -
HEFABES) ey @asz 34 25T aspLandlsazy
SRR G AP 0 F)pt Bl E RS S 0 R AR I P D)
BOE T IR G o XA G R FERIRS FiEoE v A (%3 o0 2007)
(4) Pree )

7@ F# 3 (River terrace) # 7 im T BB P AT G & F K a o
FAEBERER T PR L XD ERL T S A B
2R E TR A RFY A R R R G B EE
PTG 0 TS HEEL TR P B RS EAR 0 R AT
PHEETS  FiERE Ak g AT IRl PR E S A
His BT 2anpfslt (AL 2004)

PREITFE Y P B E R A Ak i E S @
PRI IEE AR DE R S A T EPARE P ARE 0 F OGRP
FLRBALEI 2T EafnhP g a®2: 38 RhF R
#2 o Shyu et al. (2006) FI* FF3 & F ~ 3 FIR % 2 A5 & > 4oF]2-10
AT 0 B fRE R PR RS R A 0 TR A BT T
g imeig 2 ¢ L% R B )

A;s

e
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(a)
4

(b)
4
e
. : —| RRELAR
BN | ERT-BUEFRRESGS, t= 0.1Ma

—T RS RS, t=2Ma

0 10 20

30 40 0 1I0
B 2-9 k> HiET 78 L PR (d) v L E LG

FoBh o BEHAZIE 15 22 (F&R) ﬁﬂﬁif»}iéé—%ﬁi&)ﬁ( F R

20 30

s
ECoZR I FHEETESFL dmm/yr; T R

T ET
% % 25mm/yr (3% f= 0 2007) o

- L Fluvial gravels

-----

9y HPIMBl - BA:IRFERY S BB ?IEEE
.;J;_‘,T%,%—Ilj , 7%%"1# 2

F 3t R e i ic ¥ A2 (Shyuetal., 2006 )
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A B BOR B ET AR

PEBFTNAETFF MDA ERATES (R &R
AT ) AR T FIETT A DT PSR o AL AR L YR
W %ﬁm%/@

2.6.1 34

iéﬁﬁﬁﬁ%ﬂﬁﬁwwpﬁﬂ’3$@u(w%>?§agﬁ
PR e 324n A i XS5 5mm/yr ; Lin (1998) e 7 S5 § & kn
42 i 5 5 5-10mm/yr ; Dadson et al. (2003 ) # 7 % % 17 $|3-6mm/yrets
ik & Tsao (1996) 325 1508 & &k ? £ L% ends 2 i & d Tmm/yr3y 4c
% 16mm/yr ; Liu (1995) #5703 % % 223178 ok B ip) € Byt 3 0 BT
TAE Y L LKL R ends 2 iR K 5 36-42mm/yr o

22-15 18 RRAPROTORLAE S BT LR S T Ky
2P CHBFEIFETIEIRG D AREARENE AR LM
Pl FlE o MR R FiEiE- R SR FE'ﬂ%b’”r%ififio L S
F%ﬁﬁpﬁé%%ﬁ’W%&E RBET R PALE 1A L
Z SR A D] 23R (Holocene > 8B4 Xj— g &% ) 3 4 a2 i#
F X 535mm/yr =+ & kenT oA @ X5 52 Ilmm/yr 0 e Aif o -
# e i F P 5 30mm/yr (Liu and Yu, 1990 ; Liew et al., 1993 ) » @ Song
etal. (2004) ipdiiE2 &P d g & ade i F 5 10.9mm/yr e

MBI T RE S A HEBERIFATEECFR AT A S
e B2 ¢h > B3 gtk B (Acceleration) 258~ 2% P & (Lin,
1998) > P 7 i L FHER G B H N H s FlF oo F DR
AR TR 0 4e1999E £ R BATE S B B AR B ST M A p
RBZDETE TS B e I T s % .

- A RED I 0 VHF R RREER DB D
Fa, mEARG - Tk A1 Ee Rl H T v m A
PR EIE S TEREBEY N S Bmy Bdy (£2-1) VRS B2
A0 DA F LA R o FR AL R FER 0 P EFREY

I~
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£2-1 8P RHLAEF LT RS
¥ % 3o iRk F P B I T KR
(mm/yr)
Northern Coastal 7.5 ~1.0Ma Stratigraphic Lundberg and
Range calculations Dorsey (1990)
(#3075 Ay %)
Southern Coastal 59 ~1.0Ma Stratigraphic Lundberg and
Range calculations Dorsey (1990)
(5455 25 %)
Hengchun Peninsula 3.5£0.3-3+0.4 | (Holocene) | Uranium-series Wang and
(52 8) 10 Ka and Burnett
14C dating on (1990)
fossil corals
East Coastal range 5.3+0.8-4.7+1.0 | (Holocene) | Uranium-series Wang and
(R3%% A %) 10 Ka and Burnett
14C dated on the (1990)
fossil corals
Lanyu and Lutao 2.2+0.2-1.6+0.4 | (Holocene) | Uranium-series Wang and
(s %E) 10 Ka and Burnett
14C dated on the (1990)
fossil corals
Southern Taiwan 53 Long-term | Uplifted corals Peng et al.
(45 30) (1977)
Eastern Coast of 5.0 Long-term | Uplifted corals Peng et al.
Taiwan (1977)
(KR35 Ay %)
Eastern Coast of 2.5-3.0 ; >8.0 Holocene Elevated Liew et al.
Taiwan shorelines (1993)
(KR35 Ay %)
Northern Coastal 5.0-9.0 <5000 yr Uplifted corals Chen et al.
Range (1991)
(/B A F)
Southern Coastal 14.0 <5000 yr Uplifted corals Chen et al.
range (1991)
(5455 25 %)
Eastern Coast of 0-35.0 1984-1987 Leveling Liu and Yu
Taiwan (1990)
(R07% A )
Southern Longitudinal 30.0 1984-1987 Leveling Liu and Yu
Valley (1990)
(i k58D
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2.6.2 ZAbiE ¥

18T 1% & B 6 52500mm/iyr 0 4e OB 22 R oA A el
B iHU F)F 39 TR B E S B P T 22 (T % P& > Dadson et al.
(2003) 121970# $]1999#& &£ 3 F30& Kk i@ "'ﬁis?lf’ﬁg‘%_?ﬁ A0 A sk
53.9-5.2mm/yr o 11 10# T 32cnficdp 7= 5 4o B12-11a%77 - » & LR 4
My FhiBaE FRF (AQEomm/yr) o wd WE LA R i T
Rty wmdav «%Omm/yrm’m Big koo HALINE F PRI > 5
l-4mm/yr 5 fe & e P p R A CEE 5 3H 8 O & B e R T 7’@’3‘
9 5 L5mm/yr > K385 9mm/yr 0 @ R L F il HRET A ® B 5 oA R
15mm/yree jn T 27 ik F o0 4eB12-11b 5 & — H 1% B £ 00 B E
% (Apatite fission-track ) s 557 § & kend B RF T 7@ F o 4o
B2-11c#fom » @ & L% L R 3 3-omm/yr > & R L3 L RIAE &
1.5-2.5mm/yr °

AAEFE P T T 2T > EFR RO E 0 4 R
TR A R o AR ¥ 3B B4 R SR e T 27 1k 2 Wobus et al. (2006 )
vz iR s & A e R (steepness ) iE 7 A4 170 5 K Ao B]2-12
TR 0 TG IR AR F AT ZRAEE A (BP9 B
ER /Q‘F%”v?‘qﬁ?piﬁ) » AR PP AR R R R
BESEM R A TR e 0 4 BN 2 FIET e E R g Sy o T s
BV G & 2 Wi gtk > » £ B BRBFT @Y B L& PP
FRE2L- -

JE ke FFIFHEHFENE L NRE TR REEH
7 (B 2-13) > #7{F en® % 5 3-12.5mm/yr 2. fF » & Schaller et al.(2005 )
B2 HERPE RIGEMRERES 200 2% MRE L R OB EEA
* cosmogenic nuclides °Cl 4t & 11 4 ¥ chdl G pFf2.9 5 6500 £ % > % 1Y
BPERZ2FERPERBRE HGHE TR FG 26.0i3.0mm/yr o PFTF B2
WAFRT SR ERAREGE 27 B L Hag S G FRE T A
i R 0 BAEE O iR 0 & RS %ﬁ%éﬂ'ﬂ;‘i#‘l ¥

g e
T
-

I
A%
R

i

_j

=y

B A e 2



N.§2

N ¥2

N.£2

N 22

mm yr!

1 1
120°E 121°E 122°E

Bl 2-11 400 % Ead TR Fla PRk 282 FRLE A
REE A BN A AL E S Bb PR EAEF %,
s F ¥2 3% % (Dadson et al., 2003 )

L
)
o

Steepness Map
Liwu Basin

Py K <75

P 75 < K < 200
200 <k, <325
325 <k, <450

T k> 450

B 2-12 = % A PR R (steepness) 7w i Bl 1w 4

PR
S BB SRR (Wobusetal, 2006) -

e
5
i
-3‘.!;
ﬂ}
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Altitude above active Tiver channel (m)

(c)

Erosion rate from Incision rate fram
river load gauging: strath terrace:
12.5 mm a= B=11 mma~ - ! 1.
(Dadson et al., 2003) ' (Liew, 1988 [ ) . Liwu

IF‘

» Philippine
Measurement of sea plate
river wear:
3.4 mm a
(Hartshorn et al., 20028

Incision rate from |
cosmogenic nuclides|
26 + 3 mm a-

= o Erosion rate from
fission track ages:
: 3=5mm a1
ET) (Liu et al., 2001;

' Willett et al., 2003) —» N

10 km

Rl 2-13 2FiEnp w27 X LB (a) R (b) B~
AR (c) 2oy %=k 2 &% (Schalleretal,2005) -
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263 T G i
RS TR A L LR LR
A2 IFIRL FEEOE D RO A GRREE RS R RE 600 2

R AR RE B R R 10-20 2 % Ok R R B e sR L T H kB
dopt F oL A R E LR AR S\:m’r‘«ﬁf)ﬁ(’ualx Bp 8
F R R 1R Y AL ATE g LE R B IR R ) 28

Ao THERAPEBIERRBEBFPTAFFTEFFAY » T EEAFTFY
= % (Li, 19765 2 £ > 1988 ; % % 4 > 1990 ; Petley et al., 1997 ; Petley and
Reid, 1999 ; Hovious et al., 2000 ; Hartshorn et al., 2002 ; Dadson et al.,
2003 ; Schaller et al., 2005 ; Hovius and Stark, 2006 )

Bose (2006) 325 4 %3 %=+ £ 243% 595 Smm/yr > T 228 f84
AEF - Tk (B 2-14) > iR < dkh 25 0 3000 =
R RBiEAE FAZE Smmyre A G REREFRB DL Y
Brunsden and Lin (1991 ) # 3 ip g4 50 g & k< N e e =
@ % 5 S.Smmiyr o detg Ea i F S.0mmiyr 0 FE G e g K
0.5mm/yr> e & 100 § # % 1 50 3 &= F » o2 & X 5 7.0mm/yr» & *»
#®F 5 5.0mm/yr o @ EFsHiE & 5 2.0mm/yr 5 Petley and Reid (1999 ) it
= H A Py R PR N X BB B AT 10§ E S ANE T
A g e 2 BT T R TS 108 & mﬁﬁﬁ“fjhé‘bxéa\ 250
O R Rt B e A% hoB] 2-15 o o

AEFTAREEE G L RO 2 BRESFFT RS (£ 2-2)
Niﬁﬁﬁﬁé’%%%%éﬁﬁéﬁéﬁpiﬂ’ﬁ%ﬂﬁﬁ
(2.5-7.0mm/yr) % T *riE F (3.0-26.0mm/yr) g E 3F 5 H o -
# 14 Livand Yu (1990 ) -4 4305 F 2 v A 8 8 cneipp| £ ey > 1 &
Sk BN T R T TR e A i S IR AT
WEH T IEE > Fa g AR A R OEDEVFTERT R
SR R AT SRR B 0 B R G ORI X B
BeERMIE T AR FM o B et R AT RER FTRTEEY

SREFHLEM
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mimsd) Late Pleistocene cold stages EYRRONE ey
4000 | ELA
Preservation
| of palaeo-relief,
0 denudation
<5 mm/fa
Periglacial o
O & processes "‘bacllm'rérd‘ :
K and glacial eresion
- erosion
2500 —| “2
timberling """
2000~ [unlq?;\l::)
1500 —| ~100 m
tachonic uplift denudation and
denudation and 20 SDIEZEBP fluvial erosion
1000 — fluvial erosion ' (> 5 mm/a)
(= 5 mm/a)
500 —|
I . ' Y LS i o accumulation — T T T T
--------------- Y 777777777777770 01770 777777777770
120 -
el /1111111111111 1117777177777

Bl 2-14 £ L% %= e ()2 ()" 2 E43 A7 L B (Bose,
2006) o

250.00
E 20000
g 15000

! 1 . 100k years

100.00- V- 80k yean
5 / 60k years
® cnr p
x 5000 40k years

_______ 20k years
0,00 ==y e pp— .- .J o —— ———— " Initial conditions
0 25 50 75 100 125 150

Bl 2-15 S g~ G p 2,2 {53 10 § & [ ens B (Petley and
Reid, 1999) -
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222 REL L RiH 2 BaEF- Th
¥ RAEF | RGEF P A =R %R
(mm/yr) | (mmlyr)
Northwestern
Himalayas Burbank et al.
(E/pd s 2-5 2-12 60-7ka (1996)
A )
Colorado plateau 0.04 25-5ma Sahagian et al.
(AR 53 R) 0.22 5ma-present (2002)
Eastern Grand
Fenton et al.
Canyon 0.4 5-3ma (2001)
(x% BN F)
Western Grand Fenton et al
Canyon 0.07-0.16 5-3ma (2001) ’
(A4 E7 %)
Altiplano
(RALAE - F4 0.02-0.03 60-19ma Gregory-Wodzick
H R E R 0-0.1 25-11ma (2000)
%) 0.2-0.3 1 1ma-present
Eastern Cordillera 0-0.4 21-10ma Gregory-Wodzick
Central Andes 0.2-0.3 10ma-present (2000)
(X 2r0¥ F) T
Eastern Cordillera 0.03-0.05 16-4ma )
Northern Andes 0.6-3.0 5-2.7ma Gregorzy(;(\)y)odzwk
(%2704 %) 0 2.7ma-present ( )
Brahmaputra basin
(e AL 0.2-14 100ka Singh (2006 )
¥ )
Alps (Rhone and
Rhine valleys ) Schlunegger
(FP 5 # 1 1.4-1.6 present (2001)
PEEE R E)
Washington
Cascades Reiners et al.
(E R e 21 0.33 10-1ma (2003)
N ’3'1{ )
St. Alessio and
.. Late .
Taormina in 24 Pleistocene-Holocen Antonioli et al.
Eastern Sicily (2006)
(6625 K% ©
Scilla in
southwestern Late Antonioli et al
Calabria 2.1 Pleistocene-Holocen '
v, e s 2 (2006)
(<15 = e
%)
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2.7 3 F g
LEBREHE T - FEREI LG TGS H AN
RH S KRR R R ] PSS el
EREPE: SRS AN A I Za Uk b R U
Aot RH SR EE ?’*%ﬂ# EE kS RLBR TR
BRE (A ERTRE) - A (FH3F 19865 2P > 1987

1989 > 1991a,b > 1992 ; j&? % Ry

AR R EL

sl % > 19515 giAk 0 1953 5 LR

FWEEAHEL L 0 e
F"’fﬁr/’wfﬁ (

BE RP WAk R R o

£51999) o d H ¢ 4 RabEft
e A *%ﬁﬂi“iﬂé;f%
> 1989) > H4
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223 X BRI B DS K A
HF
IR | mmeie(1960) | BEIE(1963) | ZBE&(1984) | FHER(1991)
HEER,
EHF SR A Kt
HEAT 4 (%}#ﬁ%y TR (&EHE)
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Tributary profiles
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#2-4~ L 3'3DF HiFp R EFEHAL A

Manufacturer Type close far max.
<10m | 10-50m | diff.
Callidus Precision Syst. Callidus (1) 1.5 - 2.6
Callidus Precision Syst. Callidus (2) 2.8 - 5.9
Cyra Technologies Cyrax2500 (1) 0.6 1.1 2.3
Cyra Technologies Cyrax2500 (2) 0.4 0.5 0.9
Mensi S25 1.4 4.6 7.7
Mensi GS 100 2.6 2.0 8.2
Riegl LMS-7210 19.7 -- 40.4
Riegl LMS-Z4201 2.6 2.7 5.9
Zoller+Frohlich Imager 5003 1.6 0.7 12.3

7 kiR . Boehler and Marbs, 2003
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