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Abstract

Based on SRTM-DEM data with 90 m resolution, Yunnan Province was taken as the study area, and
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the topographic factors affecting the landform types of the study area were analyzed by ArcGIS. It
was concluded that the altitude area (Elevation: 1000~3500 m) in the study area was the widest,
accounting for 52.75% of the total area, and was mainly distributed in the central and eastern
regions of Yunnan Province. Topographic relief is the most widely distributed small relief moun-
tain, accounting for 58.16% of the whole study area. The slope in most areas of Yunnan Province
is below 25°, accounting for 80.95% of the whole study area. The study area is dominated by shal-
low cut mountain area, accounting for 42.98% of the total area, while deep cut mountain area is
the smallest, accounting for only 4.60% of the study area, distributed in the northwestern moun-
tainous area. The best topographic factors for geomorphic classification in Yunnan Province were
selected as topographic relief, altitude, slope and surface cutting depth. By combining the four
topographic factors with ArcGIS, 25 geomorphic types were extracted in the study area. The re-
sults showed that the geomorphic features in the study area were generally fragmented. Among
them, the main landforms are the shallow and small relief mountains and the shallow and small
relief mountains, which account for 47.26% of the total area of the study area. The research re-
sults provide data reference for resource development, land use and disaster prevention and con-
trol in Yunnan Province.
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1. 5|

Mo SR B H RSB B IR B rh e S AR O AL RCE R, L R BRI R R R B SR S R ) B RE R
S, ARTTHERIE BRI R A ol A . [RE, X HOSR BRI T AT L] SR T ST
2RI, CF W2 2H AT RN, AEG R A & 5 26 %, AR GIS £
Axt DEM BEAT it Ab BER) TR [2)-[7], R ok T RTE TAFRE R, RORAR, AERL 2R EL At =
FORSE A, (B HA B W UL R B A AEAR 22 8, oK 20 B X 3 — PR B — 2 [ ) s 5 A
TREAT A AR o3, EE MRS RE SRR IRR b SR AT T T SRR AE AT T (8] [9]. X LEMT FUIL R AL X SEFR Y
M TR BEAT 1 TR I 25 FE K M B DR B, AR N UL RO M 3 T A A T A, B i v AN
EWAE . AR ISR SR HEAT IR P HTIN S A AUFE 73 48 5 Tl T R 7 068 3 0 SR IR M 5 R AE N . AL
g TR, WUE, SR, HORERREESE 9 MBI T, 4G SER, i ArcGIS SR A A I iR
Mo Ail .

2. MRS

A (97°31~106°11'E, 21°8'~29°15'N) Az TR E PU g8, & 2= 5t v SR XSy AR E 73 (] 1), SR
394,100 km?, (54 FH A 4.1%. kKA, MIRXHEREZEELR, IR 76~6471m, &gl
Mg B (AR 6471 m, SR AU B A T S FiR i A8 b . W FE X s AR E 2 I H AR AR
Vb AR s [10]. XA ARZ K, MWLk, ST LA T radethiX, RIGHFER LN, B
'l ZAL . BRI, 2 WIERF SRR IUR S = A IR R LR 2, L,
e R A, T SR T AR KB
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Figure 1. Location map of research area
1. RXHIBAIER

3. HIEKIFES B %
3.1. HIEKIER

AL, SRTM-DEM (7] 43 #4290 m x 90 m) 5 4f s FE A dE N 36l & &2 3 E RS S8 A
2 R B B, AREX A RS AL 56° % 60° 2 [A], THAAZY 1.2 x 109 km? [ 47 8 s AR Y [11] . Hicdfa
T % E (http://www.gscloud.cn/) .

3.2. B GE
1) #£T SRTM-DEM %2, FIF] ArcGIS A, WFHF9T X AOMOM SR T (R . i, S REAr 2 1L
3 AR ) BEATHE L

2) Gt AR IUIT FTIX A T R 1 1 B A e v AR

3) FIH ArcGIS BAFSRBUL BT FT X WA 7, WiE R, i /5, HRVIFITRE, M
FORURE B2 R T 2R

4) KA b A RO I 350 B8 O P RS AL 2047, e 30 & IR R 520 6 I Rl 7 A T DX
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4.1. SRS

P RR I E U122 XN B S i P T  R P m E 22 . R 5 R AU I R — i X 8 A e R
SRR, X — XA AR 2 S P RME M R RIR[13]. ASCEFE T FES IR T E 1:100 5407
HOSR A AR [14]: ARHR X AR /N T 1000 m, Ak X S = FE4E 1000 m AT 3500 m 2 [a], ik X 4k
I FEAE 3500 m A1 5000 m Z [8], AR EiREAR DX aE AR K T 5000 mHLE , KA SEBRIGIL, K gtk gn s rh
¥#545(1000~2000 m)AIY. = #4k (2000~3500 m) i, KR FTIX A TSR AT s g it iR
(GE1)KE, WX AR IXIEET SRR, FETE R P PR, AR 52.75%:; 1K
YR XA Y B ATAE A5 T X, T AR T X 5 20.34%; iR X IR (5 2.83%, & B0 AE PG AL B
REWTLLIX s A% ik X ST AN o 0.02%, 2 224347 7E PG 7k A= i o AR T Ly DX PR LU X, G e e e A L 25 1
FIEIHOEE] 6471 mo = FEPEHRHLIX (1) B 0T 1l S e 28 X Sk i R AR 57 RAGH R . 4, ma B
Al o X, EARICHI D S0 X, XX 5 0 DX ZE R K, R R o LA T e S i 2%,
HEE S, AL TRERILIX, VAERRE, WA N UMR RS T AR X AR, mRRE RN

Table 1. Statistics of classification of elevation

=1 SRESRGT

mFE(m) &I <1000 HifEdR 1000~2000 iR 2000~3500 fRiifEFA 3500~5000 AR iR > 5000
T AR (km?) 113234.05 293647.13 133939.65 15737.61 126.66
43 EE (%) 20.34% 52.75% 34.46% 2.83% 0.02%

4.2. WRERESHT

Hb T AR P 2 e L iy 3 2 25 1) 2 2 2 M S TR 2 — X [X sk Y b SR 2R A K1) 43 1) WA [15] - HH
TR XIEAE, HERRRIA T E R, MEERREHENEREAR. % 735 N EE SE
X E A T AR B 1 2 BT (1614 NS5 5 = F A AT - R AR FE 0, S 11 x 11 MAS v Ge it o b
HWH, e HEAR A 1.0920 km?2.

WA 1:100 T3 Er bS5 i BEUVE ZER [17], nlHZ BB LR BEH 2= m A4 ISR A o AN S5 g (L 32
2), MWHUERRERI ARGt 4 R EGE 2T LR H, BHARX N ERE. G, PRI & N, 36 ams
[y 32.79%, LHAIHIRR 5 67.21%, A/ NEAR L SRR 58.16%, A& 7E X A oAt (b2
AL, B SRR A A R E R IR b8 3 B2 A ARV R SR L IX, 22 X S X3 R LA, AR BEAS K
ANERAR LI A ATTE 75 P 8 K X, e R i, B ol DUAR R DX At (R b 3 B e
FX A B LT, 2R, el S X R L X oA AROES AR Lt DL R R R AR 1
Z 0T BT LK X . AR SR B AT A T AR, AR AR

Table 2. Classification statistics of topographic relief

=2 wHERRES KRG

HE AR FJ5 =p:i! 73 ANEAR 1Ly R AR L RE R L Hhy
R (m) <30 30~70 70~200 200~500 500~1000 1000~2500
R (km?) 7709.39 16720.62 159837.00 326811.49 50501.15 374.02
53 H(%) 1.37 2.98 28.44 58.16 8.99 0.07
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4.3. YEE ST

WRZ (182 M 5 KT 2 RIS A (KD, FAEA YT 001 9072 1] o 35 B — Fob S A SloWiL s P2 T
T, X M T ) RE RSN AN SR R A EL R BRI RO 5 308 AR AR AR AR B AR 3 P AL Xt T PR SR B
WIEJR MR . ARSI T LGRS RBRHE[19], #5255 H X IR EER) 7 N 2R (e 3), FEAS 4%
P FEAT AR GE T o AR IEIRE 3 PR G H45 R (L 3), 45 VAT FL X vh R 73 XIS 35 FE AR #R AE 7°~25° 2 (1],
TR 15 LA 66.34%, TS /INT 77 (Mt X TR /N, 30 17.61%, JLrb, V3 XU At 7t D T AR R
3.72%. “VIHMIX EENATAE LS PIN, DUOE R X S R s R X 7 A K B 3 1 4H XA ]
FEHG EWX AT B A LR 1D, BT AL BT L X DA K 5 52 L X AR AT R TR B 43
BEAN GURES X B Al TS S L X A s B ol X, R i A I B A X . SRS,
I 25° ) DX 4kl 5 A OB L AR T R AT b, ST SR R R A A S, 3 B L X
EEE ONOR 4% = <0 i (= T i e R 4 G N M S R 7 0 AP L7 1= DO B N [ W 0
JEARRAE 0°~21.99° Vi [l Y, JLARA MU S350 8 AR A U R BURIMLL, 39 B A 5 /0N 1 IX SR v 2 A1 25 8
HoDX L PEARHLIX o e A X A I R A AN [ X gt 20 0 e i Ve A L R T IX R AR A 5 5 L DX
JEARZA W AN, VHAL AR LK D LA B AT AR, IR RO, AR R

Table 3. Gradient classification statistics

=3 WES KRG

LR S| AR MR FLE R BEH TBEH
WRE() 0~2 2~7 7~15 15~25 25~35 >35
T A7 (km?) 20678.69 77216.42 168567.35 183539.03 82313.13 23583.79
173 H(%) 3.72% 13.89% 30.32% 33.02% 14.81% 4.24%

4.4. MREEE SHRERE ST

HhF RS BE [20] 2 B AR 22 Bl I FE A SCBE IR 7 o 2 — PRI MR B H RS 2 MR R IR T HikY)
EITRPE [21)RE08 S Rl A 1R R EORR S, Tk R B [22]#r T A B M3 4 bRt 0~100 m A s
100~500 m V) #EI 1L #i; 500~1000 m (1R SETI% Lt 1000 m BA BRI BN, 2222 HE S5 [23] ik
i SEBR A DU 7 X M SR BEAT 40 73 R DR (G 4) MHEERDIEIGREGeih (32 4)ml At 7 X Ly D) 1L by
F, AR 42.98%, RUIENL AR, AL 4.60%; FEREETL X T, SRR DT LR S5
Ly X Hb R A 5 1 3R D) IR R AR s 17 VB R R VL 2 e DX b R RS P 5 B SR D) BIR R, TR
AT ARG B . WA B, BFAIX WA V2 sk, ol k. wzEl, @ ihsgs,
T 52 R 2 o e S X A O, TR L LBk — A AR LR, SRR E R, MRS
MR DIENRE K WX A2 MmN R, MRS S bR DB B BN T 7T X PE b
BT TG REX, XA LSRR HIEER, IZRRAAERM T, 815 %X Eb R U
J R b R 5 35 95K

Table 4. Cutting depth grading statistics
= A4 PIBIRE SRS

YIEITR () Y1#1(0~100) #U1%0(100~200) HR2547)%1(200~300) RYIE (>300)
TE A7 (km?) 211203.03 241501.81 83404.72 25844.11
5 H (%) 37.58% 42.98% 14.84% 4.60%

DOI: 10.12677/gser.2026.154067 749 PRI


https://doi.org/10.12677/gser.2026.154067

I A7

4.5. $RIE5THT

I 2 JRy P8 I AT P ST 16, e S M T PR WA R 0 22 20>, B 0 1) I 20 P A K B A S O RE
BET S R AL X B SR X = F A BB AE DA A A AT 70 X, PG 3 B v O A AE R FEIX
W P IR G 3 DR SETHR (R 5)RE, AR RSB AT A G LA Z RN, A L EABIR 5y
Lo

ST A 3B 17 A AR AR S5 R AR R SR U B, ARSI A, DR U R R . AR
(K17, f£ ArcGIS ALHERER, WA AR RAERBUIL I L A & AR R 2, i SRRy 17 T3 A i
01 3607 P3N [l AH R TH R 5 LS AH 22 B K. 3K L5 A Bl S M TR 38 1) 2 AR RO B FR 30 1 AR
EREATIBIE . 45 RABRWIEAR M XIEMEROR, YHZ IR A S AR A e, HLAZ DX s gt 78 g e Sl DXk,
W R S 2 A, IR L W VAR AT G BRI R, J i TR AR AR A R 5
Ry W X X TR AR K B [24].

Table 5. Slope direction statistics

5. WERIH R

1wy T (km?) Bt
(1) 55489.42 9.98%
Jk(0°~22.5°, 337.5°~360°) 62299.75 11.21%
%#4k(22.5°~67.5%) 69702.32 12.54%

%4 (67.5°~112.5°) 64286.55 11.56%

% 75(112.5°~157.5%) 56135.47 10.10%

R (157.5°~202.5%) 59276.81 10.66%
PG (202.5°~247.5°) 66510.05 11.96%
76(247.5°~292.5°) 65528.09 11.79%
75-t(292.5°~337.5°) 56669.95 10.19%

4.6. MR FEHETH

WU RAREE . SO ANTIENR L DU M TR AT &, ZET ArcGIS BRAFR AN S8 2 3 (K]
THEHATIREG M FERCGH T XA FISSEA . et S b SR P, A SO =gt 3ie
SRMEN 25 38, FFGit THERIX BRI AR (K 6).

Table 6. Geomorphological morphological statistics of the study area

3 6. MRX MRS

Hh SRR AS T (km?) it (%)
RIFEIR AR BER S0 2.02 0.00%
IFEIREARBER & L0 3.24 0.00%
GROIR A R BER L 16.07 0.00%
IR DN NG 43.28 0.01%
ROVE PR AR BE S 2402.34 0.46%
rr) I R AR BE L 1798.24 0.35%
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Hr) I R AR BE L 1797.69 0.35%
s AR AR P g2 AL 700.12 0.13%
rrIE N AR P G2 AL 2172.31 0.42%
R A AR BE I L 6823.24 1.31%
/N AR BEE &L 14151.32 2.72%

rr ) AR T2 L 2769.39 0.53%
I IN A AR P L 11321.23 2.17%
DD E R AR BEE & L 310.36 0.06%

eIk Lty A=Al 182.02 0.03%

DB EARFLZ S 23888.41 4.58%

EAEN PR AR BE A L 10781.27 2.07%

R UVEN N ERARBEF L 129485.38 24.85%
EOFI AR b L 396.21 0.08%
EOE R L 116783.04 22.41%
A F PR AR L 260.15 0.05%
EUVENERRFEICL 50717.03 9.73%

Frfi 1232290.24 23.65%
e LT 18704.78 3.59%
PR 7 4105.88 0.79%
5. &g

T ArcGIS X m A BT 1 RS 9 MR A BT 0T, EEUER EHE R T A A, AR
LE

1) WX i AR T A Ao WORERAREE . BEMPIFIREE: = fE X H D13
AR BE AP Ll AN DI ANEAR P22 rh il AT AR o5 EEBOKR, 0 A1) iz, B P A T BRI P SRR DA X3

2) FERRAE AT X401 o PR, S JEUMT S 3 B v 31 IR R REUR BT, A T P AR
BAREAEN, AN

3) e BRI A AR BB IX IO X, AR PG A
TEPEAL AR AT X, HAR T IX ) 1.37%.

4) ey o AR TP AL R, R iR LR L X, (B WETTIX Y 11.4%; AR
HEEL I ATENE TT X R A AR AR AL Gty THIAR 5 LN 9.78%

5) B E, KON IETX T ZM, S AAERT LR A, 29 R TR 50%; = FE
A RIS RS ONPEAL IR, AR, PRI, Aot
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