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Fig.1 Relief framework of location, DEM river basin and geology in the study area
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Fig.2 Technical flowchart for relative tectonic activity of geomorphology based on DEM



598 h =

Hi J 2012 4F

X143 4.0, 40<Hi<0. 50 B, e AEWIBY B Hi<o.
40 B, RAEMB B, R AKX (1), FIH DEM %L
PEOFN ArcGIS A, 1H5 B W L Hi {68
0.45, A — = FERL A 4R WL 3, R eyl il 1 Ui 1)
KB G BOMHHAER] ) HOE MR & B T AR AR

7N

o8 o

3.2 RMBEMAITFRE (AF)

it 3k 1 AN X R R PP U A L P A 3 3 )
PRORHRE B 0 S8 A, TS T R XS e AR 5T,
AF B E LB+,

AF = 100 (Ar/At) (2)

o Ar A #5H T AT O TR (TR U
W), At MEA T (K 4), & AFHEE T
50, 7 M AL TR e R AR D BB A R T AF H
KT 5T 50, 72200 547 M B}, Al g 52 35 30
A 3 B R 45 ) A5 Tl 5T R Y AR AR e AR AR [R] )
FPEFAMET |, AF 8 09728 £k BEAR L b S AL 125 3 21 1Y)
i3

FRAE 22 (2) AT 53 H 8 T L it 3 38 ) A ) v AR
Ar H 12 766.32 km?, S AT AL At 2 41 958.02 km?, AF
B0 30.43, AF<50, 2 W U0 80 4 A 0 (e ) st
R A Ud TR T R A S SR N R T R e
AC AW B T &5
3.3 AKEEE (SL)

TR 39 R 2 O T T AR il R AR o AR 1 S K
FRPRZ— SRS TR It ) ) PR AR AR5 | ke 43T
T BRIR S SR BT Ak D7, SLEAE XM,

SL=(AH/AL)L (3)

H AH/ALHWTBRYEE (AH B

100 [y L

0.00 0.20 0.40 0. 60 0.80 1. 00
afh

P 3 B ZE DR T AR — e 7 AR A N2 (Hi)

Fig.3 Hypsometric integral of the study area

BRI, AL A B ) L Ak i

B SRS MR (1 5) S X P

AF=100 (é)
Ay

3.2km’
100 (4.9ka)

=65

P 4 Vi AE MR R FR B (AR) BT
(Keller and Pinter, 20025%)
Fig.4 Block diagram showing calculation method of the
asymmetry factor (after Keller and Pinter, 2002)

437K
<

A H=40m—20m=20m
A [=2000m
L=10 600m

40m—20m
= ——— e 10,600m
2000m

106 gradient meters

5 K3 R B (SL) P (Keller and Pinter, 20028)
Fig.5 Idealized diagram showing calculation method of stream
length—gradient index (after Keller and Pinter, 2002)

@DEM ¥ A P T vl B} 2 B 1AL I 45 15 v [ B A 2 O 3 % 0 3 (http://datamirror.csdb.cn) ,



ER S R

ZEF Y% 5 BT DEM Y IE S i iF 52 599

A AR UK | S W nT BE YIS Sh A 1 | H TR A
TG SR EE i i 28 0% s 4R THIX SRS K 4k
VDT )2 9 o R T 48 X S (B AR /e

B A R S E AT DL Hack 3 1 il 631
B Hack WM RN M S EBEN LR, HEN
H=C—K’xlogLM v {9\ 1w 04 &5 5 L A
BRI IR A FE B | © AR, BEEE RO BRI AT SL
{H, HUL AT A9 X Y Hack #T8 # 2k (& 6) , 31
B SLAE N 453, IEIHE I Hack #lTHHTZR 1N, 3
BB T i sZ M i FR TS ) | K i 0 Bl R B SR B
3.4 LA BT EE (Smf)

LRI g AT 3 R — o sz e L i 4R ook R Y S Al
B SEEEFR | Smf € LT,

Smf=Lmf/ Ls (4)

o Lnf S 7H A DAL K 2 L 3 AR R A
LA B9 BE 5 Ls o LA (19 R ER 25 (181 7)

Smf SR 4 i e S T 3 ek
Ll s S AT G\ TG S AL R T LA L AR
KL, 3% 3l A s L 246 FHA SR LT, AR X
L, Smif {EAIK ; 11 40 546 T #OR BEAR S48 1k 1 4 L
HHE A 42 ko 72 & 3 M AT, Smf (HECS

AIF 5T X2 T ¥4 A S Tl BT o 2 b, L A X A
VBRI A R (4) R sSmf 28 1.07, 5 &1L
2 OE b IR - RTI = ORI & F S S LT o e sl 7 4
WX W RN R R B R 2 /N A A
HALECN T B, Smf 5 1.09, 52 25 05 db 2k 17 ) I 4
GHEOFA IS AS W peRnamI i
35 AEREESABSERLE (VT

A 98 B 5 A8 A B 0 OB R R B i i 4R
TE 5 R R B 1 SR b, VE A E LRy,

= smvr Log |
1900 == — T L3
1600 | T
= 1300 S ﬁ
ol " K’
= ¥,
1000 MERA
700 1 SL=453
400
3.00 3.50 4.00 4.50 5.00  5.50  6.00
logL

6 MFFE XY Hack 1 1H #h £k
Fig.6 Hack profile of the study area

VE=2Vfw/[(Eld— Esc)+(Erd— Esc)] (5)
Hoh viw A S B EId R Exd 43 90 4 ) 45 72 A
FA N 53 7K 0 (TR [a] I 9 7 1) B 8RR A Bse A
JIE T E R (] 8), W (B AT S WA 325 175 3 114
B, ARME 5 R 46 T R AR R A G e e
AR, R T AL 1 AR RS | R TR RN AN ]
B Ah VEEARTE — v B | F B AH X 55
i “U BRI 2% | F (B AR 3

098 X AR P S 4 i b g 22 5% T T Rg L
W ek (A 5 3 ) R TR] RLRE ) E 3 AN T
T BEAY & B R AR — B, R AT R A R e
TE ORI 55 hy SR g nr 23 0 AR A 2K (5) TR
JIE 96 5 45 m BE Y FUAE SRIBCE S48, 45 B9 X
FIARXT VE1ER 0.91,

P A DX AT A8 BT R R R X TR A A X 8
MR, KM e, FE G20 5 KK 2 B — | IR T ¥ R
T B M, 52 TG — R K Wi 24505 3 i 2 K
3.6 AitFIRIEE(Bs)

2 W T AR A 0 < 02 i 3R VA Sl A b 1 7K
FSEICAR | Bs fHE LR,

Bs=B,/Bw (6)

&

1.2

B 7 i T BE (Smf) i3T5 (Keller and Pinter, 2002)
Fig.7 Idealized diagram showing calculation method of
mountain front sinuosity (after Keller and Pinter, 2002)



600 ol | s JBt 2012 4
A}
£ A g0
AT TN gfd —— 500
: Id
400 g
300 oy
N 300 ﬁ%
NN Ve,
R T 200
e N 100
N ' Eic | I 1 1 I I 0
/) b o 1 2 3 4 5 6 7
S 2] =
N Q A BEES /km A’
A g 2V, 2000 m
0 1km U (B E)HESE)  (450m-50m)-H 500m—50m)
B =24

Kl 8 KT S48 & B W A (1) 1T 5 (Keller and Pinter, 200251)

Fig.8 Idealized diagram illustrating calculation method o

f the ratio of valley floor width to valley

height (after Keller and Pinter, 2002)

Bl 9 AR TR E(Bs) 17T 5 (Ramirez— Herrera, 1998P%)
Fig.9 Idealized diagram showing calculation method of basin
shape index (modified after Ramirez— Herrera, 1998)

Hor B b 3 i M T T3 B S 43 K U Y B R
Bw W #E M d5 SEAR W T8 E (B 9) , #a 15 % 2 X ek, AH X
SRR B T A AE TR L | Lk A TR 38 SE P
I, Z IR AR $8 BORT S R B A i 46 THIE BE L Bs
(A v 22 W 4 b S ) 325 0% B R X A IR R
MR IN) | 365 0% S RH X AR 55 LU e R T X
B, — MR E RO A TR i T S B
b, Z AR 5

FR A 28 3K (6) AT 3158 H 38 VAT L U 3t 3 1) 4 M B
ARAEEL Bs (R 4.01, ST X 35 1) ¥4 3 115 o A 3 4
5, ZEUA AU 2R T 4T IS 45 1L 2R SR K7 240 T T L
T 7 S 22 1 1) JE R R B A AR RS2

4 SIS B 28 SRS

FE] PN A1 1) — S 2 3 8 28 i) — Fh sl B LA 2
B, %k L F 0 Sh A R AT Tk A b gy
BT o a0 B B 45 (1989) R HT VE (R 23 B 1 K5 il 4
Hi B TR A AR RS (2008) N Hi {545 53
MroT 3k IR 9E 1 A5 TR 37 duk s 550 K L Ak | ok 4y 5 1% 3
P EAF —E MR E X M Bull and Mc Fadden
(1977),Silva et al.(2003) FIH Smf F1 vt {H L5 73 Br



ZEF Y% 5 BT DEM Y IE S i iF 52 601

® 1 RFEWFRSBIEREREIDERE DX

Table 1 Classification of relative tectonic activity depending on geomorphic indexes
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An analysis of relative active tectonics based on DEM

LI Li—bo, XU Gang, HU Jian—min, YU Xin—bin
(Key Laboratory of Neotectonic Movement & Geohazard, Ministry of Land and Resources; Institute of Geomechanics, Chinese Academy of
Geological Sciences, Beijing 100081, China)

Abstract: Geomorphic indices are useful tools for studying relative active tectonics. This paper presents a new
method for evaluating relative active tectonics based on DEM data, using several tectonic geomorphic indexes
which include hypsometric integral, drainage basin asymmetry, stream—gradient index, mountain—front sinuosity,
valley floor width — valley height ratio, drainage basin shape etc. lat is an index of relative active tectonics, which
is obtained by the average of the different classes of geomorphic indices. The authors divide them into four
classes: low, moderate, high, and very high from relatively low to the highest tectonic activity. Exemplified by the
upstream region of the Weihe River, the authors consider the drainage is relatively higher tectonic activity
(mt=1.50), and that the method has ideal effects and significance for exploring diversities of relative tectonic activities
on an areal basis.

Key words: geomorphic index;active tectonics;geomorphology ;digital elevation model (DEM);upstream region
of the Weihe River
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