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Identification Methods of Geomorphological Development Stage

——Case Studies of Nihegou and Zaozigou Catchments

ZHENG Wei,ZHANG Xin, TONG Ya-wen,ZHANG Qing-feng”

(College of Natural Resources and Environment , Northwest A& F University ,Yangling 712100, Shaanzi,China)

Abstract:In order to identify the geomorphic evolution of small catchments accurately, two typical small
catchments (Nihegou and Zaozigou,located in Chunhua and Qianxian, Shaanxi Province, respectively,) in
which the projects of comprehensive management of small catchments on the Loess Plateau of China have
been conducted. The fractal dimension values of the two catchment were calculated by the Box fractal
method and the Horton fractal method,and the results were verified by using the methods of the area-ele-
vation integral and geomorphic information entropy. The results showed that the box fractal dimension val-
ues of the drainage systems of Nihegou and Zaozigou catchments were 1. 886 and 1. 827, respectively. Ac-
cording to the results of Strahler curve integral and geomorphic information entropy methods, the Box frac-
tal method was more accurate and reliable for identifying the geomorphic evolution of the catchments. In
conclusion, the erosional development stage of the two catchments is in the adolescent period. The ecologi-
cal sensitivity is generally at a low level,and the anti-interference ability of the ecological environment is
enhanced and tends to be more stable.

Key words: catchment topography; fractal dimension; Nihegou catchment; Zaozigou catchment

U S S A5 2 ) o A D5 R WAy KRB0 D &y 4k U7 15 A Horton 43 435 PR 2K,
FEA5H X B E T AL B TR m i O ey o & a0 4 U7 vk RE MRE IR b 2 im ok R Y B2 2R AR
ERAARIESY . ML 2 EH R AT S T AT A S R 6 B A = S R R Y
PR AR AT TR T R 7 SRS . Horton 4y 4k N — & REEE I K B AR

Y EH#9:2019-04-08 fE[E HHA:2019-11-09
EEWMAB :FHRARBEES W FWH (41371273),
EHZBA B 5B W AE L B Mo GIS Wil 587 Hl B . E-mail : 1525358734@ qq. com
* BISVEE KB BB A S BF ST TT 1) MBI S 2 5 B R . E-mail: zhqf @nwsuaf. edu. en



198 P b b2 B 2 41 35 %

SE TR RIE S 2 AR L& TR UK R A B
1 e (R = S L s e D3 B R 2 1
SR b 2 T B B U St AT 2 A £ R R R 0K
FRFAE T 23 SCA5 R 1R K RE 5 K T AR AY 56
A HEIX IR R AR E S0 SR AT e —
R E AL O A K T B B A R A SR T IX 2 26T
RN LEBIESE

FS/S T 2= U Wi a] B 74 4 i Al £ 98 9T 3
TR AN G B oA 2R i 20 a B9/ iR R ZE SR
B A AT B SRR R K U R A B A
AR TR S . S A 20 £ a
SRR T I8 22 7 58 3 350 BAR RE 75 Sz /) Ut
ZEEIR TR MUK WA T T HE— PR

A I DA T A 3 58RI 9 3 3 1] SR
Iy 475 1 F1 Horton 73 48 J7 7k X H AR it 3t 550 % & B
Bt A7 R I i ok 1 AR e R By B st B A S
AT SR - LU O i3 e 7 I B BAORS B 4 4 A3 AT
(9 77 AR L m] S A IR iR BT IR S

1 BRI G #48 RF

B P 4 ¥ Ak L YR T 9 3 480 (108°37" — 108740 E,
34°45'—34°50"N) J& F # + & AR R 0 B IX L mE b
K 7.8 km, &V %e 1.3 km, B H# @ FR 10. 1 km®,
o, 35 TG R 98 AR TE B 43 ) R TR 59. 206 A
40. 8% IR BE IR AT 2R 2 A A R OK
600, 0 mm, AR 9. 8°C, H A AR H %5
K B4 AR, 7—9 F BB K i (5 A 4E R K i
(1 53025 A7 o T 4 2 R £ 18 2 N B4 R
Iy L R T A R R RS . F SRR A A T
e ARASFIRE AR R 32 Y5 TH 20 N TAE DY .

B 74 45 w7 B A Y iR (108°6 — 108°9'E, 34°
37" =340 NV B F# L m IR AW B X, miuk 5
km, PG5 1.5 km, S HHIE AL 7.5 km® . R
B Tl 2 TR A AR Y BE K i 584, 2 mm, H IR 5
B H 22K B A AN . 7T —9 B OK i
m A AERE K B 5400, Wik B RO E L.,
5 5% T M

A SCREAE A DEM 40 (25 1] 43 BE R Ol 30 m X
30 m) >k i T Hb 3 25 0] B iR = Chttp://www.
gscloud. en/),

2 R FE
2.1 KEEBREHE

TR M S S K R A R TR E . A
FIH ArcGIS10. 6 A4, $2 FE 3 JE: — 7 18] — 3 42— 1]
T BEFET A IR XK R EAT BRI, L A A T

WA A P A BB — N R R . &g e B Sk
B MY R A (E 5 A 150 A By Bt i 5 BLAY K
RGBS IEAY & . B5 R A Strahler 734407
TE RS 7K Z8 A AT 0 G GE A GOKGE B 8CH R
JEE L I X RIS K R T 0 BEAT R B IK (18] 2)

108°37'30"E108°38'20"E 108°39' 10"E
T T T

N
w ‘/@' E
S 4

&1

1R
2RI
SRR

34°45'50"N  34°46'40"N 34°47'30"N 34°48'20"N 34°49'10"N
34°45'50"N 34°46'40"N 34°47'30"N 34°48'20"N 34°49'10"N

108°37'30"E 108°38'20"E 108°39' 10"E

B 1 BAADEMKESNT

Fig.1 Drainage system distribution map at DEM of Nihegou
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Fig. 2 Drainage system distribution map at DEM of Zaozigou
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Table 1  Calculation method of drainage system fractal dimension
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Fig. 8 Strahler area-elevation curve of the Zaozigou catchment
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Table 2 Horton fractal dimension of the drainage system in Nihegou catchment
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