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Fig. I Geographic location of the reserve and spatial distribution of its quantitative geomorphic indicators
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Table 1 Area and proportion of basic geomorphic types in Wumeng Mountain National Nature Reserve

EAMERR  BEEAMT K% —ILHAX PIRBH X L G
T /km? /% T A /km? 4 /% T A /km? i /%
/AR L 1.91 0.72 0.00 0.00 0.00 0.00 1.91 6.81
LR SN (iR 0.02 0.01 0.02 0.02 0.00 0.00 0.00 0.00
L RE YN S| 29.78 11.17 0.70 0.80 4.52 2.99 24.56 87.72
PN N T 153.19 57.45 4771 54.61 103.95 68.72 1.53 5.46
JGEAR T 1 81.76 30.66 38.94 44.57 42.81 28.30 0.00 0.00
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Tk 46.85 km®, (516 17.57%, HAemzad . Vi
MRS AT S e 16.39% (F£2), 3D X
W e HE R =V E (23.9°) >#IRE (22.4°) >
WFEE (17.1°), Hidp =0 0 R K B3 B 45 44 1

DIGESARIE N 32, HUORZeREY, Gitmid Tt
I3 R 78.27% F1 86.31%, i i F 1 F X LAARHg% Al
ZBERON T, HWGESEN, —HmAAITN R
85.75% (W&l 1-€) o PRAP DX I 1) 2544 LAY B35 AT AR Hxe
K, dil27.92%, VISR SN, & 21.70%,
= BH I AT 3 7 He a3l 25.54% F124.55% (LR
2)o MW RIXE, =T EREIR S L B A
PR3 32, YRR, FHbr A s, i =L
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Table 2 Characteristics of slope and aspect structure of the protected area

_ X =LA IR 5 17
SR MEBk® % e T i Wk g% Wk B %
S35 (0°~5°) 13.70 5.14 2.06 235 10.93 7.23 0.72 2.56
B 2 (5°~15°) 92.88 34.83 21.84 25.00 64.82 42.85 6.22 2222
e R (15°~25°) 83.22 31.21 27.85 31.88 4528 29.93 10.08 36.03
45 ZEBEYE(25°~35°) 46.85 17.57 18.69 21.39 20.47 13.53 7.70 27.50
Bz (350-450) 21.13 7.93 10.63 12.17 7.62 5.04 2.88 10.28
3k (>45°) 8.86 3.32 6.31 7.22 2.16 1.43 0.39 1.39
SF-Hi1(0°) 0.77 0.29 0.15 0.17 0.56 0.37 0.06 0.21
i BH¥% (315°~45°) 65.47 24.55 20.79 23.79 36.86 24.37 7.82 27.93
g K 3% (45°~90°/270°~315°) 74.45 27.92 23.17 26.52 43.84 28.98 7.44 26.58
tg CFEBH3(90°~135°/225°~270°) 68.10 25.54 23.03 26.36 38.74 25.61 6.34 22.64
B3 (135°~225°) 57.85 21.70 20.24 23.16 31.28 20.68 6.33 22.63
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T RETHIREE [ YL ) 7R pE R s N R

W m , .
= £ B g s . y 2
uly ___e_l_ *? /T Y. el . K 3 1L
2400 F 7 ; ‘ : ”J : : 7 .
2000+ M-—-f Nge--—- e L 2 : .
£1600} : AV e I Ve
e . | 1
1200 3 | oo AL | e
2 500 | : I b
400 f o M { e : i
of L | | -
1 - . o o
SVLHX IR T IX e IX
0 10 20 30 20 50 60 70 80 9 100 10 120 130
KPR RS /km

[ 2

PR DX I il 1T 25 R

Fig.2 The structural features of the terrain profile in the reserve
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A %5, 2013), {97 X HIZE0.197~0.815 28], F-
¥1570.503, VL SRS HANG T3 XFH
HIZ3 0.549, 0.516F110.453, AR T 55 5 1k
FHAR R IR B, HA B i 2R gl Sy B Ak +
TR . S-SR AL B B AR G T R (G-
3), DAL TFHAERY B X 3k A fi) ™, AR AE R
WIRCHAR ], A mAAE T 221.01 km®, (S 4R

P IX R T ALY 82.89% HLUJE AR S, 1 AR
36.16 km®, (ORI X ETHIFRAY 13.56%, EZ450A0 T
HIRARNRT . G, =T 0 XKER
LR R, AR S R X R e dE
EHRKPET . BEGEM, B XBET L
FRAML . RTF1— . RS> S
MFL9.47 km?®, 7N 3.55%, LABHR D) F X i i
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Table 3 Area and proportion of each geomorphic evolution stage in Wumeng Mountain National Nature Reserve

; SILHRX IR R X WX
HRRARE BWBVn® % e R mEke % Wt %
HAEH(<0.35) 9.47 3.55 2.38 2.72 5.66 3.74 1.43 5.12

HAERE (0.35<HI<0.45) 58.85 22.07 18.99 21.73 32.21 21.29 7.65 27.33
AR R (0.45 < HI<0.6) 162.16 60.82 53.89 61.68 92.79 61.34 15.48 55.32
A (HI>0.6) 36.16 13.56 12.12 13.87 20.62 13.63 3.42 12.22

a) Z{LH X ) WA IX

LIS

) BRI X
NI Hh SR G B
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Fig.3  Spatial distribution of hypsometric integral of the reserve
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WAL T S B ARG . SITO MR D XA BUHE SN, Rl —A bk W s R, B
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MR BE A 5~7 mm/a, Th—dbE K 3~4 mm/a (5
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HURB R EBIL G, AR e (SRR 4%,
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Geomorphic Features of Wumeng Mountain National Nature Reserve Based on ALOS DEM

Li Wei', Wang Ping’, Ding Zhigiang’, Li Pengying', Liao Zhenghang', Hua Hongliang’, and Li Yuhui’
(1. Yunnan Wumeng Mountain National Nature Reserve Management Bureau, Zhaotong 657000, China; 2. Department of Geography, Yunnan
Normal University, Kunming 651500, China; 3. School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China)

Abstract: Geomorphic features contribute to variations in regional climate, soil, and other ecological
environment factors, which are also an important basis for the biodiversity and evolution of ecosystems. Studying
geomorphic features in nature reserves provides a geomorphic basis for resource and environmental management
and protecting ecology and biodiversity in these areas. This study revealed the terrain variation, geomorphic
patterns, and developmental evolution of the Wumeng Mountain National Nature Reserve by combining
quantitative and qualitative methods by investigating geomorphic features and advanced land observing satellite
(ALOS) digital elevation model (DEM) terrain analysis. The results indicated that: (1) the reserve elevation was
980~2,454.7 m, with an average of 1,859.9 m, and the undulation was 390~2,104.7 m, with an average of 1,392.1
m. The basic geomorphic types of the reserve were mainly large undulating middle mountains (57.45), large
undulating subalpine mountains (30.66%), and medium undulating mesas (11.17%), with an average slope of
21.1°. The gentle slopes (34.83%) had the highest proportion, followed by slopes (31.21%) and gently steep
slopes (17.57%). The area of each aspect was the highest on half shady slopes (27.92%) and the least on sunny
slopes (21.70%); (2) the reserve was located at the top part of the mountain, with the slope and undulation in the
middle of each area being low and the surrounding area being high. From Sanjiangkou to Chaotianma and
Haiziping, the average values of geomorphic parameters, such as elevation, undulation, slope, and hypsometric
integral, decreased gradually, and there was a trend of progressive reduction in planation surfaces; (3) the terrain
profile indicated seven planation surface levels around the reserve. Among them, levels I-1II were the summit
surfaces and residual planation surfaces, level VII was the Jinsha River erosional terrace surface, and levels I[V-VI
were the planation surfaces, corresponding to the three tectonic cycles in the area; (4) the hypsometric integral of
the reserve ranged from 0.197 to 0.815, with an average of 0.503, and more than 80% of the area was in
adulthood of geomorphic evolution, indicating that the surface erosion dynamics of the area was strong, and there
was a greater ecological risk with enhanced human activities. Consequently, future conservation planning should
consider differences in the surface dynamics of areas with various basic geomorphic types. Geomorphic features
form an important part of the natural ecosystems of forest reserves. The unique and rich geomorphic structure
enables the conservation and development of biodiversity along with the elements of the ecological environment
on which it depends. Geomorphic diversity supports the analysis of the biological formation, evolution, and
persistence mechanisms in reserves and provides geomorphic evidence for studying neotectonic activity in the
area.

Keywords: basic geomorphic type; hypsometric integral; terrain profile; ALOS DEM; Wumeng Mountain

National Nature Reserve



