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Abstract
To perfect Yuan River basin based digital terrain information, at the same time for Yuan River ba-
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sin geography information system construction to provide certain information support, based on
Yuan River basin SRTM DEM data, using the hydrological analysis module and extracting analysis
module of ArcGIS software, etc., to extract the Yuan River drainage basin, at the same time, using
the grid method and bifurcation is longer than the river than the two methods. The fractal dimen-
sion of the river system in the Yuanjiang River Basin was calculated, the grid method and the bi-
furcation to river length ratio were compared and analyzed, and the development of the basin, the
degree of tectonic movement and the cycle stage of erosion were judged. Research shows that: the
fractal dimensions of the Yuanjiang River drainage system calculated by the two methods were
1.9327 and 1.9412, respectively, which satisfied the rule that the branch-to-river ratio calculated
by the two methods was larger than that calculated by the grid method. The calculation workload
of the former method was greater than that of the latter, but the reliability of the former method
was higher than that of the latter. According to the fractal dimension of the river system, the de-
velopment stage of the basin in the study area belongs to the old age, the development of the river
system is relatively perfect, the tectonic movement is strong, and it belongs to the four stages of
erosion cycle.
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LG IK RFA b, FERHK R ARG @ MR 0 kR IA, miKm 7w, DR R R &
HERAE NGB . BT KRN SARA T T, TEEH BRI U THA, 24 8 1k & 50 o
Tff s 5 R A3 7K 2R ] RN S T S 3 O S5 MR AE 1] 20 THEE 60 4EAR, 43R0 B43E A\ Mandelbrot [2]
FE 1957 FF3HH T —Fpd T “RIREN” BREHAN, FH—UERH T ogmME. )L HER, RS
HAB K R I 5 MR IR SR 8 IR B TE =R TR 2 T 780 AW [3] [4] [5]. Gupta ZF[61i8 FHGtiT 2477
VAR T A S I 2 AR e R7IRE A ITRERMBEII R R, IR T phi R S s
TEWEIE (1) JF B o ] F AL [S)RI @ 4RSS T RIS BBLROK R A, A S KU E R A&
PR S Je 25 1) 43 St o SRAR VR [OTHR BN 1 M & AT VT 0K 356 NI R FEE I i3, Al 33 ik
ffE T SRV KA BME, THE T BT A TR S 4E 5. Tk an[ 1018 FH AT SE A it 38K & 7 T 4E
£, R SRR GE RN E T Z IR SR R BB MG 1S 2 S AR R X 3K R A TR
17 T REMIT.

N T SERE DT RISIA B A SR S B, AR U ArcGIS BRI IRIEY SRTM ¥
FUKFRRIFLIR] Y SR AR K RIS B, (R IE SR F AR VAT 3 SCEE TR B892 2 oy
B WL T X WRTE T, RIS RIEK R4S SUE R T RERE, 5L ATk it R BB B i
BB DA R AR U [RIB Be S, X 43 T D7 okt T in VL I 3 i S5t 7 1 8 A AT T 4R . ARSCHIH
AR EWE 1 FR.
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Figure 1. Technology roadmap
B 1. SRR E

OISR TR A 89647 T A B, Hidk4K 1033 TK, A2EEM I KK R K. itk E
RAF, w2, Hd 13 &R smAGEL 1000 77 Tk, KA 5 T KL ERSZHRECE M 1491
%, BTPMOKR. JRLmBIRA AT, mirEmARIuRl, MAbKARE. i ik 7 RE
M2 . B=RE . AR RN hE, fEE SRR, ERmA b, A 5 0™ E R
RRAE[1]. FFFRXNE 2 iR,

3. iRFEERE

FEG o YT S LT AR T T, XF O vERERERT FE S, ORI AL S e . IERE LS 2
YT IR RRER B, AROFFUEREE T SRTM M0 H i, MR I N8B E 5 Mg R, B LITHE
MU S BT, WS, RORm. BE ). B B B0 AR SRR BUh R KR, R
15 R TE P8 S B RRRE AT, AR R & A S8 A& AN, AN B X 7K R 5 ) 1A AN o e k3
1THINT. B m PR (DEM) A @ A 7 AU R R R s, a7 F 8 I/KSCR G B 51
TEHFE S, DEM o] LLJRA: 20, Wi, B LR & K E SRR (S 2 [ 12],
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Figure 2. Schematic diagram of the study area
2. RXTERE

3.1. BEKIR

3.1.1. SRTM i

A SCHTE SR SRTM 8, & DEM [{—Ff . SRTM (¥ H SCAFRMMTR KL TR 1A U I 22 1 iy
(Shuttle Radar Topography Mission), & 3% [l [ St 25 iR R (NAS A) AT EE] 77358 [ X I 222 & (NIMAA) B 5l 22
SRTM #&%:T WGS84 il EGM96 [¥] DEM ¥4, 1F 90% & (5 /K7 FTEEi%ZH/MF 16 m. SRTM %
GG TR — D0, KA 1 arc-second Al 3 arc-seconds P, FR{E SRTMI A1 SRTM3, B
FRAE 30 M A1 90 M %idi, SRTMI [T AL 2 3601 x 3601 AN KAFF 5 (s 34, SRTM3 IS0
MALE 1201 x 1201 ASRAfE s FEEE o ARSCIEA 2 90 M %44, B SRTM3 #idiE .

3.1.2. SRTM HiEFRALER

—EIA P R A SRTM Bidi, T H AR KR & o] BE A 78 X3 B — & FI N, 75 B AT AL AR IE
AR, WIS AR AR Z R, RN SRTM R s R s, AT RERIE.
FA, FEA SRTM BHa A 2R o s vu [, i DA Bk ol #08Y

ArcGIS & —NAMfgi . AP GIS T &, nfHHRIE. A4, FH. o, SRR AMAHIEE
B ArcGIS BLE TRV ENRRE . . MARFR, aTHTEE Web HIE. KA GIS ks
L RN T . ASCE ArcGIS SEIA DEM #0408 rh 4 e i L s i Y, - I 58 oK & 7
TR 5. {8 H ArcGIS ) Create the Mosaic Data Set | HLBH{TtiLifiiil SRTM ik, SR )5 1d
Hydrology T HAeiTiisii #t, FEA8HPTiTmisil 0 Crop Tool #BIPTILAIE SRTM, & /o ffH
Mountain Shadow Tool FEAT LA FEFEHL, FFESRL, B hIAHM A7) SRTM.
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3.2.1. ikl SRTM 4R
ToiE SRTM A= 5 THRE VAT e Z BREIME, iR, g EER[13], HEHIATE A AT b
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Figure 3. River Network and Water System in the Yuanjiang River Basin
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3.3. iR RS EHITE

I AEARLRNERL A AT ER IS, E B TR AR S5 80 0 R A LI (18] AR K AR 170 4R AT LA e
KRR BEREEL[19]o AWFTCHIK R 73 HEECR I REE 5 70 ST B 2 R AT 15

3.3.1. MEEITTEITEER
WAL T S50 T B TE S 4EE T DA SR )38 A 75 B 22 /D A 4 e 7 i 26, dd sk ) XA 32 K TR
kb, FEXFE R RS EE SR K AR L, SRR 4. R EASRQWT.
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S I O # A AR R
lgN(r):—Dlgr+A 3)

K NRMASEL, r RIS, A AFFEEE, D AEE, XQ)RIZE ML E A HIUE .

1E ArcGIS ", K J% 5 II7K T I % 8 i AS: - A G B R/ Sz il 1E 5 TR R AR K/ 43 BIAN TR
WA A TCH o e i 30 I 2R 1) M R SR SR EUAE — A NS [RIR T - KIS 78 5 7K 5% W 28 it FH PRI I 250 V()
AT RBOS S, AR 1. K lgr FIgN (r) BWBIRME 26 BT RIS 4), 3 - FH KRN
lgN(r)=-1.93271gr+11.308, R*=0.9725 (R AEMKEE), WIgN(r) 5 lgr AT LI K. &
AAFUTTLIRIB IR T ST S 4E B K R 440 D = 1.9327.
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Figure 4. Curves of lgr and 1gN(r)
4.1gr 5 1gN(r)iZk &
Table 1. Calculation table of dimension of grid method box
1. MIgETEHERITEE
ETT M LK r lgr 1gM(r) K F T i 4 X A
10 1.00 9.31 2055646890
20 1.30 8.71 513922886
50 1.70 7.91 82227717
80 1.90 7.50 32124410
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Continued
100 2.00 7.31 20561464
200 2.30 6.71 5240366
500 2.70 591 823374
1000 3.00 5.31 206067
2000 3.30 4.71 51744

3.3.2. SXHESAMKEEHE 4R

AT IR 7K 2R S5 48 B 1 R 5 40 SCRB R 1 I 7K R IR R AR 5544 « Horton [20] [21] [22]4E 30807 T B T 42 HY
TR, EIFRREEMKE R EERAST O ER, $2H Horton & ——HIZK R A EHE.
Horton-Strahler FJ7/KiE % H A XFT RN

N, =R, (S-K) )

HAr N k GO g . Ry A2 43 b
i Horton-Strahler & ¥ n] 51+ 5 K 2 i I i 2 A 50(5) .

L(K)=NgxL, =LR 'R, " %)

F(5) RN P S KA A U (6), (7)-

2 L=LR]" % = LR} (6)
L=L, [1%] (7)
O 6 (5 HARN K (HTFA(8).
L= Lll[ i) )
My >0, HL -0, ML ARIKE - 3R09).
L=Nxr~r 9)
t(®). (97 (10).
L.R,
b=7% (10)

BN D BUE TR, 2], A1),

. L RB
D = min| max| 1,-5— |,2 (1)
L,R,

H EIR A AT R, W 4E RS A LU A SR k. 0 STRLIOR, TR A SC B H b2, AT TE
BE, YRR REEGGT, HOK R B 4ERt R . AETHSL o 4ERUNS S T R ST 2 00 S LE 5 P 2
K LU B A B 9 73 43

HIK T W 7 A TS A 30, 20 BT STk R B0 0 XL 2)Ar ik e (L2
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Table 2. Calculation table of bifurcation ratio
=2 HXLtERE
L8 2% ] T _
TG TS *ﬁ ?Ejf";ﬁfk WATTEAE B0 x SR X
1 2070
2 507 4.08 2577 10514.16
3 135 3.76 642 2413.92
4 26 5.19 161 835.59
5 6 433 32 138.56
6 1 6 7 42.00
RiltBE 3419 13944.23 4.08

Table 3. River length ratio calculation table

F 3. KRR

HAARPIRTIE FHAR PR IE

T TE 25 ) MOPER SRS KRt T K 2 F HZT x 2R YT SERRK L
1 5592.48
2 11393.95 2.04 16986.43 346523172
3 22497.58 1.97 33891.53 66766.3141
4 52209.5 2.32 74707.08 173320.4256
5 192175.33 3.68 224384.83 825736.1744
6 580445.65 3.02 772620.98 2333315.36
Bl 1105604.42 3399138.274 3.07

ARFERERH, BT WA 0 TR 1507 30 A5 B S 4R RO /N T 73 SCE T L D5 2 e 1 23 7
HEHr, AUGHERT G, BRI S AR

4. MRWERSTTL
4.1. SRATESEM LS4

W% S o K B EE A 8 1.9327 AT 1.9412. 4 XELM KL TAER K. HHEEX,
TS AT 0 9, 53 MK R AP B K A4 4y H, (B &40 BTl K b R SR AE K R
et AR A, BT AHRHE 2 T ORE TSRS, BRI R PSR AR RN, AL
g, AU HERAE, H R REEMMEIEGIE IR/ B BT 5% 590 W TGV IR i 58 A2 4,
— LA [ 2 BT A e B — BN SRR, i AE R4 i (R A b G iR 2, TGV B S5 S BT T T
L, HRESEMEECE 25, BT LUK BER A LG LU I BRI
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4.2. RESHEHNSEN

4.2.1. KRG

97 % SRTM $EHUR I RN 1%, {84 SRTM 2B 3 & B AR BME, &%5 Google earth I
DT IR i R A AT b, M BIEEL 1000 B SREU B R & S2brtE il . BT iniLisg K
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4.2.2. HHEAEEY

WEFE R, R T OR R 1 20 T 557 ST 43 R A S s /N T2 SCERT K b 5 8 B HE 1 4
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4.3. AR RS TR 54

4.3.1. REZEME ST
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AR FK RSB 1.9327 1.9412, AR H 0 4EEDE T HORE 2, WISz 5 5
EUR
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YEEAE 1.4~1.6 JB TRUIER Z B B K RAYEEAE 1.6~1.8 J& TR e R =B /K R 4EE
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T AR B K R 4EE N 1.9327. 1.9412, KR 4E(EAE 1.8~2.0 X (8], AW FCTHE RIDEILTRIZIR 7
TEAR, 2B PTIL sl T2 it [ DY 22 B B
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WL K

1) PRI S A UT LR K R K 0 TR 4R 7000 1.9327 F11.9412, i 2 43 SR B 77 a5y
PEHOR T PR 577 U, AT TAER T3, ERATFH L RXANNTTE, CAFI%HE,
I AT SEFER e 2 e

2) T SRTM Haf M MK &R, A xfter#r, IEEANEBME, f)aRKBBIE 1000 I, H
SRTM 2B AT L RIS /K 2R ISR AE 5 M3 70 A1 15 SR ARk RAEAY &, RWAIH] SRTM S B K £ 9F
TR YRR AT R

3) PIR T ISR AR T 1.89, HORBBSUK B AL T2 FEW, KRMMHELZR, KEHLR
U, HGisshsmAd, AL TR iRl DY R B .
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