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Geomorphological Classification and Topographic Features

of the Southwest Region of Hunan Province

LI Xiaoliang, XU Xianbo, XIA Changlin, MAO Wei
(Troops No. 96833, Huaithua 418000, Hunan)

ABSTRACT: Based on the 90-meter shuttle radar topography mission (SRTM) digital elevation
model (DEM) and statistical analysis software such as Excel and ArcGIS 10.8, the best window
for geomorphological analysis in the southwest region of Hunan province was determined by mean—
variation analysis. Accordingly, the specific geomorphological classification standard was pro —
posed. Thereby, topographic characteristics of the studied area were analyzed by extracting the el-
evation, relief degree, slope, aspect, surface incision and surface roughness. Results showed that
the best window for geomorphological analysis in the studied area is 13 X 13 (136.89 X 10* m*)
and the relief amplitude is from 0.00 to 1359.30 m. The topography of the area is complex,
where nine kinds of landforms interlock. The main landforms are low—elevation hills and small un-
dulating mountains, which occupy 73.10 % of the total area. The gradient of 88.96 % of the re-
search area is between 0 and 25 degrees, which means most of the area are inclines. Except the

flat slope, the ratio of other aspect is roughly the same. The surface incision is from 0.00 to
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995.43 m and the surface roughness is from 1.00 to 4.31. The space distribution of relief degree,

slope, surface incision and surface roughness are basically similar in the studied area, while low

value regions are mainly distributed in the middle of Shaoyang city, the north of Yongzhou city,

as well as the central and the south of Hunan province.

KEYWORDS: DEM; relief amplitude; mean—variation analysis; landform; the southwest re—

gion of Hunan province

Ho AR BRAE N A S DA EAE TR TR R
PR A FIEE, SRR RE RGN HE
— G, N ML BR B G 9 A T R A TR E P AR
R TRV, S A R AR P A e B A 1
R, HHEARKRER 5, B a o5+
GrEEP

AR, REFHETHF SRR (Digi-
tal Elevation Model, DEM) JJ& T Kim Mg &
Rl 4 R I R A 52 SBT3 THT A IS L K SE BT SE OR B
S RUAT L — a7 i HGR AR B ge it s oot
¢, MR K RS T T, fln, &
ot VS A S URIF 5 4 1R TR Y b SR AR BE Y s AR S T
HATGIE AN 2.25 km? s TR ENF T LA e A S TR
JC RN b EAT MU o S ST, AN, SRR
ZARUE IS IR A O I TR AL IS M T T 2
T: % (Shuttle Radar Topography Mission, SRTM)
BRI T IR . B HR SR 0 10 b 3 B
HEgeit T A o bR e, JF X AR 2 R IEAT T &R
GiptoE s IRk EE A Il 0 HUE B X5 B A X E
FRAE JEAT SR ICAIT 58, Bl dn, gk 3k AR g £ A
BB MR VIEIEE | b SOMURS B A AR 54
HIE PR X AR 3% 1 B AR PR XA R R A 4T T
7 QIS R (S R 7 NS B L A= N ST TR S 7
I 3 SCHR AR 6% 3t 350 0 2 s o B AT FE W 19 3
JWH . P, B XA FE 5T ROEE AT X, 5 5T
il o B3 T b X o3 AR e, A B
HIE AL

VP R L DAL T R A P R T, AL AL
HRPH . M 3 AT, ARPYTEZY371.7 km, FgL
K 25488.1 km, TR 70 781.7 km’, Xl bz
kS50l Bk A LD KR, MO DLl ke
NE, WMBEBEIRZRE, WmPRR K, EEiE
$251990.9 m, FAKL49.9 m, HEG, Xl vies
Hby X 35 28 R 0] 53 b AR 4 R R ST 5T 8
NEZW, .

Z¢ I, ASCHET SRTM-DEM $d ¥ J& 3 v
T L DX b 55 70 288 b T R A S ROBE S, LA R T

RSB Z: RS IN R IS g B U R T F e oo
SRl I S

1 HERESHZE

1.1 HERRE

AR SCR 00 A 45 BF 53 X 1) DEM 508 217
B X RIBCE . Horb . DEM 2 X 8 4 2% T 1 4k 19 5k
FALRIKLT, R0 m 43P 1) SRTM-DEM %¢
i, RVE T ERFE BRI 255 B G 3
ZEHE = F 5 (http: //www. gscloud. cn); 17
DX 3 B4 >R A Shapefile #% 3 & e 508, R IR F
o [ B2 e B IR AR B AL 2 s s (http/iwww,
resde. cn) o T A RS B2k HT WGS-84 AR bR R 4E
6° 43y IR i 0 — e B RS B o WA X [ R bR 4
1R

VAR 176 i M X 5 72 /m
1990.88

B 49.95
B1 HREEESHE
Fig.1 Scope and topography of the study region
Ve BT AR R B b vt PRI 5% 0 T A ) A 2 P (R
GS (2020) 46191HI1F, JEREI LS.




2024 4F

o SF DU HL X M A O3 2 5 MR IR 73

1.2 #HHRAZE

HuTE PR ¥ 02 A R 5 5 3R 0K M AP S R AE
M B A — 0 B XS EHs " . AW
Hi % R AT DA MAS (] J2% 1 R 36 F b 350 R AE
H 4 Hb 3 R85 0 BT ) L s DR R A5 TR 3h )
2 NFIARC 2 A T i il b B0 A5 AR A0 75 R, AR
SCEERR AR . HUOERRE . SR Bem . MM
RERE . bR HIEE 6 4 HuIE 1 X i 5% X M JE R AiE

SR
121 &

i F2 (Elevation, 1E% &) Blg#k, J&um
SEIRL M K o T A R R AE D B 1
1 000 000 %7 o 5 43 AR F& b, 4 R HE (9 /&
RN 49 . R4k (<1000 m) ., HifEik (1
000~3 500 m) . FiEdKR (3 500~5 000 m) FIHk =
MR (>5000 m) o I VG g b X R G PR 49.95
m, fEER 1990.88 m, I 5 A AR AR 2
P = e
122 #HAEAE

B AR BE (Relief Amplitude) MK b #E
RBE, S F8 e — 1 100 B D e o R I s 1 8
Z 2, M TR A S A ) B AR AR
B R AR BT A R

VH = H .. — Huin (D

*1
Tab. 1

B 1 e A 1 e (B RN e /ML

Hb I FR: B 1 S B A B A 2 R DX S
FE A% LR Hb i e b V2 62 AR R AE 2 i 50 288 A 4] 43
FE SR AR . ARPEH E B HL 1 2 1000 000 %5~ H 5
YRR, TR E A AR b T K O AR
SRR (<30 m) . HHL (30~75 m) . R
(75~200 m) . /MR 1 HE (200~500 m) |, i
Rl Hs (500~1 000 m) . K&K i (1 000~
2500 m) A AGER L (2500 m) 72N, %
TSR B R FEAR B, —Fh S 2 R A — A
i d5 O 1 25 3 B AH O AR 1 B A A BT AR, %
FRUBE A 1) 1 Ak iy Sz e 11 BF 51X i 500 0 SE 36, JF
P — 72 0 B P9 EL A S AR R PR i I A
AT, 2 B U IR RS R B A S ek

AT ArcGIS 10.8 B AAR 38k 4 b T = (1) 45
E 41 (Focal Statistics) HIfig, KA 3 X3, 4X
4. 5X5---30 X 30ML E WHETE A b 1435 Ge i
FE X DEM 6 R AE TS % 117 /8 A2 14 d5e KA AR/
H, WA (1) RPnT#3 A58 X AEAS R AR TE i O
T Y HOE R AR B R S HOE R AR E . RO
SF- 17 1 T R AR E X IV 56 R AN 1 TR o

FIH Excel A% X A 1R X5 Rz A 1 B
By E iR B AT X B A, A &y =
62.404Inx —99.018, FHXE RELR* =0.986, WM&
FEPE RAF o o0 AT % 0 T AR 7 24 1 AR

B AKX/ 5 A B B x5 X &

Correspondence between the window size and average relief amplitude

WHORAN/MBER GOm0 mD FRHERRE/m | & 0Rh/gR GamAR/A0'm*  SFHHIERRE/m
3x3 7.29 52.01 17x17 234.09 235.36
4x4 12.96 73.37 18x18 262.44 243.75
5%5 20.25 92.29 19%x19 292.41 251.83
6%6 29.16 109.31 20x20 324.00 259.64
77 39.69 124.85 21x21 357.21 267.18
8x8 51.84 139.17 22x22 392.04 274.49
9%9 65.61 152.46 23%23 428.49 281.58

10x10 81.00 164.90 24x24 466.56 288.46
11x11 98.01 176.58 25%25 506.25 295.16
12x12 116.64 187.62 26x26 547.56 301.68
13x13 136.89 198.08 27x27 590.49 308.04
14x14 158.76 208.04 28x28 635.04 314.24
15x15 182.25 217.54 29x29 681.21 320.30
16x16 207.36 226.64 30x30 729.00 326.22




74 KT TR R4

55 38 B 11U

FHTZRANPE 2 s o Mz 222 A G DL RT . 2k
Thin R 2R, BEIIRE R 1 OR/NE R, S 2
TR AR R A L A W5 AT A — A (Y

BRI/, 2 s X LY o T AR Oy B fE S i T
TR A
350(
800
300¢
g 250 »=62.404 In x-99.018

R'=0.986

00 ~200 600 300
B IHEF/ (10'm?)
2 FOERETEHhEERERSHME

Fig. 2 Fitting curve of the window area and the average

relief amplitude
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Hunan province
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Tab.4 Aspects of the southwest region of Hunan province

/o) g TR o5 He /%
~1.0" B 0.04
0.0~22.5,337.5~360.0 Jedk 11.46
22.5~67.5 AL 11.43
67.5~112.5 RI 13.57
112.5~157.5 AR 13.93
157.5~202.5 [k 11.30
202.5~247.5 VR 11.19
27.5~92.5.5 ik 13.18
292.5~337.5 [ 13.92

@: 1.0 HE-1.0°) BT FL. BA YR TFHEmX
B CPEYAFED -

R5 HAMBRMRTEERITER
Tab.5 Surface incision of the southwest region of

Hunan province

R D)/ s g AR R
Tab. 3 Slopes of the southwest region of Hunan province ) o Lt /% Lt /%
/) e AL B 0.0~30.0 T Ji 24.22 24.22
b /% b /%
30.0~100.0 R 38.23 62.45
0.0~2.0 EF‘JE 9.14 9.14 100.0~500.0 ‘Béﬁ]%”lllﬂﬁ 37.54 99.99
~ Ry . .
20750 R 15.72 24.86 500.0~1000.0  H&GIENLM  <0.01  >99.99
5.0~15.0 R 37.16 62.02 .
>1000.0 WEYIENLH  0.00 100.00
15.0~25.0 B 26.67 88.69
22.0~35.0 =8 10.21 98.90 FH2e S AT, IV e M X M R TR O 0~
350~77.0  ABEMEEESE 110 100.00 99543 m, V¥ {H Jy 98.68 m, H b, R

P2 3 RT3 VU T XA R R B 9 el 2
EHRTE0° ~25° , RS IX R ALY 88.69%;
35° DA S EEAN N 1.10% 5 3% B 28R LU A 3= (fy
b 37.16%) , Hofth b B 2 A0 43 a0 AR o L e K 2I/NHE
G, MR CRBEY . Rt 2. PR 2bE
SE R

fE ArcGISth, EEMB M LG9 P&
e (—1.00, Jb¥E (22.5°~67.5°, 337.5°~360°)
AL (67.5°~112.5°), ¥ (112.5°~157.5°) .
R (157.5°~202.5°), Fgd (157.5°~202.5°) .
ViR (202.5°~247.5°) , VI (247.5°~292.5°) .
UL (292.5° ~337.5°), HFR4AATHL, HIPE R H
DX B SPGB pf /b Ak T AR 7 A 0.04%) , Ho At 3
Wb KRB Y . Hrp: RKm¥oditbme, A
13.93%; PUpg 3 i bhdsedik, b 11.19%.

(24.22%) . | BE (38.23%) 1 & U1 &) 1 Hb
(37.54%) MTHAR 7 bk, AE DR I b K TR )
LU ) AR AR, AT /T 0.01%
222 TR%RGHH

VY e b XA M T DR 19 45 G0 oy A An 81 S T
No HES (D AN, WHIVH R M X HE 2 ORRS B Ry
1~431, F¥HE N 1.04. NEH 2 HE (K4
(), FE5), HVER X BRI . Y 3k
VIFEIBE | b FOMIRE B 19 28 [ o3 A SE AL, fIRME
X 3= 23 A AE BB BA T A L K M T A BB A o e
DX, AR 43 XS 8 A X .

HF 90 m SRTM-DEM, 43#71 T W97 X Hi B
FROE, TR R4,



2024 4

Fr TP A DA ) 26 I AR AR ST 77

(e) HhgbnHIaE

% Jb22.5°~67.5°
7K 67.5°~112.5°

KE 112.5°~ 157.5°
B 157.5°~202.5°
PUFG 202.5° ~247.5°
P4 247.5°~292.5°
ik 292.5°~337.5°
Jt 337.5°~ 360°

(b) Hlal

.
JOAENEnnn

H R
431
i 1.00

(d) AR REE

5 HERBREREEFHERSH

Fig. 5 Rank distribution of topographic elements in the southwest region of Hunan province
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