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Extraction Analysis of Digital River Network in Plateau Pangong Lake Watershed
Based on DEM
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Abstract: In order to obtain more accurate river network information in the Bangong Tso basin, a plateau transboundary lake, we used the hydro-

logical analysis module of ArcGIS software and DEM correction algorithm to discuss the impact of DEM resolution and different threshold ex-

traction processes on the river network based on DEM data from different sources. The results show that the digital river network extracted by

higher-precision DEM has a better fitting rate. On the basis of this, we utilized the catchment threshold and the first-order difference relationship

of river network density to determine the water catchment threshold, which can easily and quickly simulate the optimal river network threshold.

Meanwhile, we found two critical points of the confluence threshold with statistical significance to be the change boundary points of river, valley

and slope confluence, which can provide basic data for the hydrological work.

Key words: digitalriver network extraction, ArcGIS, hydrological analysis, Pangong Tso

AR, TR A RS (DEM) T
PP ARHE s S B I AT C SO TR, (3
SO FH A e v AR JURRIRDEE, AR5 ) v
PERIEAS . DEM S RS E SRS RIT £ 38 A 135 B Bk 2R
[ 50, DX S5 b S b, 50 AR 0 ) B8 325 08 T 0 DA R R Bt
P B (R A R CE, DR H A X A ] s DX 250 1) 194 4
BRI R v )R O T A AR BBCH 45 SR T 58 AT E 24
SLPRE S

ARSCREIE A IR TR R, Al ArcGIS K
PRSI BRAL B, HEZS U DEM J3 B30 ) 4
B2, T 4 B 7 o B (e BB 7K R AR
AL LR RIS R TE R AE] R B I 57, R4 &
DEM & 1E 175 AR BGAUE AR SCRFAE - S 73 Ai 3R 0K

SCRETUAL R ER R
1 AR REIEER

BEN I B I 5 B 2 22 a) Y 5 5 v it i O
B, fF 32°40'~34°30'N F178°38'~81°15'E Z [H], it
I M AR IS L K 4 240~6 780 m, 44K 5 024 m,
ELS WAL 5 I &4 T AU X, AR IER T
HAK . FRAToR . KR, o, Ay
Y, AR 290 70~80 mm, fEXSIBANETF
0.3°C. W22, RKNAZEESSS, Wk
KB, KPZE | KFEozmyiE, Wi,
KB,

A SCf A B DEM B8 Oy 36 [ M T ) IR R



. 08 .

32 4 A 42 AL

%21 8% 124

(USGS) M EFZMias At Km (NASA) K A7 %L
P, BdEIRGELE L,

Bl 2% KATEAL ARBRR B/ m DEMASE
ASTER GDEM NASA  WGS84 1" (#£530) IMG
SRTM3 NASA  WGS84 3" (£90) IMG

GMTED USGS  WGS84  7.5" (#4250 )  GEOTIFF

GMTED USGS  WGS84 15" (£9450)  GEOTIFF

2 WRAEE

o] 4 I

A SCHET] P BB g ] T AreGIS 10.4 T HAR
HAL B K SO TR SR PR R R R
el mnA 5 1 DEM B 21 T IS 7 PR D8 45
2, MRIEFAS L DEM % M5 A48 8 /4% ) i i 2 (]
B AL, B DEM sR &AM 1K 3 7 1), 9F
ARG S B SR IE AR K B DA R4
Do %) S AR B, e e e O R (R 40 T
I, FF&sa e R s B SO ), S 4] X 54 3
TE R dul R

2.2 FHifEIE

FH T DEM 20T 1 B W) 45 B2 B T DEM s (1

2.1

WtE, AFEEEZR DEM I B AR S E 2™ —
EMZES, SRR IR, IR
XK W2 ARG . R, AR R S2FR
REERAZIE DEM WIAR AT W 2E0E . [ N A2 X e i
FEZS, TEMRHIFITES, AGREESIEN BN
12, T ERENS LA M O 4R e 8 o O A 1 e AR
I LR R R R g X, DL 48
HERACR

3 ZER5HDF

3.1 Al 5y P % I DEM G inf B3I 5%
3.1.1 DEM #8447

ANF o BER B A RHES T 2, S5 %KM,
DEM 7K 43 B A B AIG , A 25 %) I A 5B ik />
AR P T AR RN, T2 e I B KA )/ N
F/MEMIER, 4 DB RRREr, Haft
PR 22 A BT, RIIRIR S0 HE5 DEM 8 (1 25
FERESAHAR] . Bt R, 45 DEM B8 2 AU 1E B
RAEFIR/IME VB A —E 25, UH] DEM 3 ¥E%
AR T30 T RS TR R, S0 JH v XA A0 25 1)
TEfs BoEEME, HBl—E R (G Bk

Fh s S¥Rm FREU (B, 45 BUNESEYm B R /m T BRI L /m
ASTER GDEM 30 10 410, 5 944 3909 6771 5015 482
SRTM3 90 3867,2 208 3930 6751 5018 483
GMTED 250 1547, 883 3931 6 686 5019 483
GMTED 450 773, 442 3940 6 626 5017 481
3.1.2 T WAR B A#T 3.2 Al SEK BRI o] AP I A L

WFERNT, DEM ${Ha 953 B 58 2 5 ) £ HUE 7]
W R P B IR R 22— FEVHE %, PR
T B S TR 194 SR U SR o R A 7 450 Tl ) 4
BUSFE, ASFISHER XA DEM MAS(E, i i
WEAFH], [RIEEL T HEA 5 35 B A AR R AN
[i] DEM $2 Ui M4 22, 455 8/8, ASTER-
GDEM 30 m, SRTM3 90 m, GMTED 250 m. GMTED
450 m 2 B A 5 B T T ) 22 G 25 43 5l 0.87% .
0.88% . 0.95%. 0.96%, HEHLH)Z I &4 2250
FN1.99% . 2.18% . 2.26% . 2.36%, HEEUH I L
i W EAZ449 R 1.70% . 1.88% . 2.11% .
3.45% . ] UL DEM $ A 5 6 s $2 By T W) 45 AE Xt
M, HE—25 U B DEM 43 3 AR 35 A 15 T A
XPHLRE , XHT 2 14 A i i 3, AR, B oy
HER DEM B GE IR B Ho TP Mo 35 A S (RO, mT AR
2 ) AT

SEKTABE (CSA)  JE48 L FF—FmiE Ak At
AEAE T T B0 fe /INEE K TR R, ORIl 8 11 5 < 9 1
IS, AR SRR K BB R B SE B, DA BRCAY o] T
W4 B 4T 1 ASTER GDEM 30 m %54 b 5Lal, 254
AT K BE S 2 2 R SC &R, A
PRI Z 2 R MR . — B S 0K M 49 05 16 07 s,
PEA TR ISR A ] X e B /K {1

FEVEE BE AR, K B s Fo 0
500, 1000, 2000, 4 000, . 30000, 32000,
PIA FEA3 BT 2% B A% X BMEL A DG 2R o i FHEA
TSR NI AR TR T, AEFRIRSE IS R AR AL () A T
Mgz, R BE IR I L SR e ey, BD IS
AT | 22 BT P BT D 2 S TR R (R TR
giit, BWRPARECRME 1 PR, ATUEH, &0
T EICTT ) 25 5 4R K B (B =2 [R] 1) 56 R AF A i A9
A RAEEAR y = ke (R, x KRR



#2155 124

FF &, AT DEM ey BUH A IE 2 #1 SR 8L K S2ST MR BS54 - 99 .

6, y WGEITRECTI RERE) o MG 6 AR B3R
B, BERBEX B R R A E R RR,
RIER{EEC )N, DEM _EREASHREA AR/ N R 2

i, AR B T ) R R R A, 2
T R — B 2E R, AR R L DA
HHh 2 A RS, Bl PR ik B s,
HATPL. 2 Fh L AR i nT LURE E Ak 5221
P, NIRRT T
2R T 2R Y B AEL D 5 5 I — A Dy T P 5 P 7 2 22 F
TR 5, A/ A AT T 2% B R B B

y =258

0950 100 150 200 250 300 ’ 00150 100 150 200 250 300
ORI (MAEED /%107 SR (MAEED /x10°

a I RPEAT I

0.001

0 50 100 150 200 250 300 0 50 100 150 200 250 300

JOKIRIBME (FHEED /x10° BOKTHIEIE (MAEED /<107
b ZH

1 RRETRAMEEBREZUERRSRSX5S

X 20 B R BIE O D 3 XK, AT
DX I35 DX BRI 35 DX Y3y A g b, BRI
I X 8K R Al e 22 R SRR, 1L IXAY 2 o0 40
THIEILUR , oA e I DA RS DU Sl . S SaiE
X2 BRI o B HERR Y, A 20 B AR B Y B
17 190 73391 5 TS AR R A0 1) B, T3 R R R L
ARGV R BE R E I 0 IX B R A

2 BERERIEAS ) S E R A R B LS R
EiRig DOMEZBKRESR
PR W) ISR A ] 1 (L 41 BB PR T I B 37 3 DOM 52
BEGHOLANE 2 B8 o LA N 5 B i J80h 1]
B MFE AR DL AL . T 24005 2 7T )
LR N3 B i S R B 4 K SCS BT T,
GEVT IR R | 0T 90 2 B8 S Kl B AR R DR 22 S K
PR R IR 30l — B 22 0 SRR ST m i 7 i 2

Trc A (B R B A, ()il m] D — i e — B
ZE W AR ST A 70K ZR I 7 3

&3 W AR

R PR R kT P km ™
FIEFCFRN 13 000 379.35 0.213
PAVERENEREIT 375.52 0.211

AHXTIR 2% 1.01 1.01
VAR ECTR I 6 000 526.37 0.296
AR 510.78 0.287

AR 2% 2.96 2.96

4 £ 18

1) PR T 0 3o A5 Tl o 2 B S 56 66 FH ) DEM K
P, R S B R A B, I
PG U RAR, 5 S PRIE O B ARAT .

2) KL ) 2 5 AR K T AR R R EOE 2R %
H—Br 22 E R BURFAE , 4% HIRI0TE T IR W AT
T 3% 1T 2] Y40 3 K 94038 2T T8 AT B A s,
Tt 8 PR B A T ] XA 8 32R 22 43 01 R 1.01% % 2.96%
AT R R AR A 3 5 X 87 ] R S R A %

2EH

[1]  ZhaoY,Xie Q,LuY,etal. Scale Effect and Similarity Ana-
lysing of the Extracted River Networks Features Based on
DEMs with Different Spatial Resolutions[J]. E3S Web of
Conferences,2018,53(6):1-7

[2]  #HRL, EKRTG, RBR, S GISF3E T LT DEM#) ¥ Bk
BFRBT A(]]. KT R 5 395%,2004,13(4):378-384

[3]  FREF, AR, FRE, 5. A TR maded b E7ER% 5
Fr E[J]. AFIFFEKR FFAR(A RFH1R),2010,46(3):417-424

[4] Chang KT, 4%, A £ mEELEEAFH(FH9
BO[M]. A5 sk, 2019: 330-355

[5]  Turcotte R, Fortin P J,Rousseau N A. Determination of the
Drainage Structure of a Watershed Using a Digital Eleva-
tion Model and a Digital River and Lake Network[J]. 2001,
240(3):225-242

[6] Callow JN,Van N K P,Boggs G S. How Does Modifying a
DEM to Reflect known Hydrology Affect Subsequent Ter-
rain Analysis [J]. Journal of Hydrology,2003,332(2):30-39

[7] TR, 20, = B R F DEM 4035 R 7 W 42 Jst b 4
MDA IR B A B[], A EAATH7,2018,3(6):94-96

[8]  Montgomery D R, Dietrich W E. Channel Initiation and the
Problem of landscape Scale[J]. Science (New York),2018,
255(5046):826-835

[9]  »FE25, 5 R, TRk WL R T W 28 5 SR A R k0 R U AR
PRI AR ET,2016,38(2):124-128



