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Abstract: Longitudinal Range-Gorge Region ( LRGR) of YUN Nan Province is characterized with its complex mountain
ecosystem and the globally important biodiversity. However, this unique mountain ecosystem is experiencing extensively
increased degradation largely due to the human activities, especially the road network development and associated land-use
changes. To analyze the ecological impacts of road network on the ecosystem in LRGR, the impact threshold of road network
on the ecosystem in LRGR was quantitatively evaluated through spatial correlation between road network density and
ecosystem (i.e. landcover types) transformation from 1980 — 2000 at multi scales. The results showed that road network
density functioned as the major anthropogenic factors to the transformations of some ecosystems. The transformation of
forested land to sparse woodland was spatially correlated with overall road network density ranging from 0. 8381 — 0. 8800
km/km’. The road network density ranging from 0. 6984 — 0. 8124 km/km’ had triggered transformation of the ecosystem
from forested land to medium-covered grassland. The transformation from brush land to sparse woodland can be driven by
the road network density from 1.2770 —3. 6426 km/km’. In addition, the results revealed that those ecological threshold of
road network density mostly occurred at the sites where the elevation ranged from 1500 —2000m, the slope was below 10

degrees and the aspects were on south and southeast.
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Fig. 1 Changes in the land use/cover map from 1980 —2000 in LRGR

&1 1980 ~2000 £ EE+ A ARBEBLER (km”)
Table 1 The landuse transformation matrix of landcover types from 1980 — 2000

HEEE  PEEE IR B

i H Item Hih EEVIN: i) A Bkt Hep ki iy oy o
Hi 42291 221 293 135 2 219 69 0
EER oS! 170 63028 1177 225 7 566 219 137
HEARMH 272 177 56717 245 0 639 122 47
Bk 425 310 865 33448 0 423 60 0
HoAtubkts 7 7 33 1 1488 13 0 0
R SR M 233 207 457 134 3 35332 85 11
v 5 B R 18 48 61 213 0 35 14564 0
I 25 B B, 0 26 2 2 0 7 1 1803

#h Cultivated land; A #kh Forested land; ¥ AR Ak Shrub land; &i#kh Woodland; ‘B2 Akl Artificial forested land; 1578 55 & Bi b High
coverage grass land; H7E 25 B Hi Medium coverage grassland ; {78 o FE HiHth Low coverage grassland
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SR -BAESREEEBAREBE , SRR R AT RGN CEAFMER, R —FEM%,
FOARE A B 2 B N, SRR AR EAIE K, IR SBURAES RE R AW IKSIE T,
MR TSR, W) 2% B R 6 2% BE I3, A2 S R G0 & A AR AL I TR AU T/, ) B R 2 S B R AE S R 4

KRR

WRFEEE SRR, B b r b st B2 A5 8 190 2 B ) A S A E IR, U AT 0t 2 2 D bt S A2 B P 5
/Y, TS HABANERA K, BN BRI i FEACHK b A0 b B o B 3 P e 2 5 0 B
W25 ARG BE AR, LA B P R S B AE S R E R AR EZ N T, BN E R SERMAET KGR

http ; //www. ecologica. cn



5826 B ¥ R 29 &

PO S A 398 1o R, SR AU R BUAE A PR [ P b 4 P B, 3 1) 958 2 B A APt 1) 88 A B v 7 i B
AR o FEAHR I AR i P 16 -5 B I 485 2 PO AR SR AR BE e, (ELE AP [ i bRt P A T IE 1o 8%, R, A
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Table 2 The statistical correlation between the density of road networks and the ecosystem transformations ( The Pearson’s correlation index)

Mib AT R Scale

Forest types 2 x2 4 x4 6 x6 8 x8 10 x10 12 x12 14 x 14 16 x16 18 x 18 20 x20
102 0.112 0.176 0.086 0.239* 0. 161 0.175 0.299 * 0.200 0.136 0.149
104 -0.037 0. 001 -0.126 -0.220" -0.219* -0.192 -0.237* -0.155 -0.080 -0.049
203 0.047 0.090 0.286** 0.187* 0.168 0.325**  0.205 0.203 0.094 0.208
204 -0.055 -0.284*  -0.385** -0.401** -0.492** -0.551** -0.409** -0.450** -0.338* -0.548 **
207 0.042 -0.244* -0.198 -0.401**  -0.241 -0.326* -0.359** -0.365"* -0.304" -0.458**
304 -0.280* -0.252 -0.504** -0.418** -0.589** -0.587** -0.574** -0.290 -0.529**  -0.528**
406 -0.019 -0.179* -0.145 -0.199* -0.234** -0.178 -0.249**  -0.199* -0.204* -0.325**
603 0.052 -0.082 -0.099 -0.212** -0.053 -0.012 -0.019 -0.091 -0.006 -0.003

% p <0.05 % correlated; * *p <0.01 A prominently correlated ;

102 #fHb-45 Akl Cultivated land- Forested land; 104 #k#-BibkHb Cultivated land- Woodland; 203 45 #K #-%#E A Ak Hh Forested land- Shrub land;
204 75 AR -Hi b b Forested land- Woodland ; 207 45 Ak -7 78 35 B Bl Forested land- Medium coverage grassland ; 304 ¥ Ak -igi Ak Shrub land-
Woodland ; 406 i bh -5 7 o5 B Bl Woodland- High coverage grass land; 603 =78 o B Hi b -HE AR Ak Hb High coverage grass land- Shrub land
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3 [ FEAMR R ST RS o P B R S B bR o R A bR St ) e 7 B b E AP )
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Fig. 2 The Pearson’s value between the density of road networks and the ecosystem transformation types
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PE. EBRGEN—FREFEE N7 — MRS g
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JEE AR A o T B 7 A 4 ) R

T B I T SR ARt 1) AR 3t A bR f) AP B o
T T R PR 1) PR L e A G XS, B R
(km-km*) #EEA AR E TG (K 6) , HBEH
RBERIE A, B8 P4 BE R AR AL A B2 o o, X it

B 304 BEARMMB-BiAkHE Shrub land-woodland

) AR His 5% A B % X 2% FEE 9 (E R 0. 8381 ~ 0. 8800 km+ T 207 A5 bk - 7 5 FE 3
2 . N Forestedland-medium coverage grassland
km ,Xffﬁﬂiﬂi"m *%ﬁﬁfﬁﬂ%@%%@ﬁﬁﬁ@ﬁjﬂ {204 FHkH-BidkH Forestedland-woodland
0.6984 ~0. 8124 km-km >, X 7 A Ak [6] i b 3 5 28
P [ ) 2% B H5{E Ay 1. 2770 ~ 3. 6426 km-km %, B3 R X IR DEM (L 12km x 12km R 481))

Fig. 3 The DEM impacted by the road networks in LRGR with spatial
scale at 12km x 12km

F3 FEREERMERWERFIE
Table 3 The characteristics of elevation impacted by the road networks effect at different spatial (m)

b ISR JRBE Scale
Foreset
types 2x2 4 x4 6 x6 8 x8 10 x10 12 x12 14 x 14 16 x16 18 x 18 20 x20
204 1807.00 1688. 00 1658. 50 1610.50 1528.00 1480. 00 1677.00 566. 10 1526.00
207 1970 1868. 00 1962.5 1962. 00 1995.00 604.97 1817.00
304 1603. 00 1620. 00 1566. 50 1527.00 1494.00 1568. 00 453.11 1478.00

204 #5 bkl -Hi MkHb Forested land- Woodland ; 207 75 Akt - 778 35 3 HiHb Forested land- Medium coverage grassland ; 304 3 A Ak Hb-5i Akl Shrub
land- Woodland. 25 HAb T /RIEZNRE T, a0 A0 5 5% 88 BE i A e P A 8.3, 58 25 No data indicates the correlation between landuse

change and road networks density is not prominent, so omitted. T[] the same below

x4 TEREEREMEFMEIEE () FHE
Table 4 The characteristics of the slope affected by the road networks

A A JRBE Scale
Forest
types 2x2 4 x4 6 x6 8x8 10 x 10 12 x12 14 x 14 16 x 16 18 x18 20 x20
204 7.5 5.88 5.49 6.52 5.18 5.45 4.32 5.99 5.01
207 6.86 6.77 6.33 6.15 6.84 6.68 4.96
304 4.13 4.22 4.95 3.75 2.95 4.54 3.70 6.00

M 6 B FT LA i FEARRI B ROEET , BRI XH 5 3 A 25 3R G 28 B A2 £k Fy 522 i 10 (R B4 T A ] 4 IX [
P, R A PR st R AR B 2R G P AT B PO S ) ST RE ) LA o B RUBE R K, B P90 4 BE B
AR B AR, B BIE X R B B &AL, RIATERIRBET , BRI A 25 R GE IR A H RIS
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F5 FEREERZIMEREIE () FHE
Table 5 The characteristics of the aspects influenced by the road networks effect

M 2 R Scale

Forest types 2x2 4 x4 6 x6 8 x8 10 x10 12 x12 14 x 14 16 x16 18 x 18 20 x20
204 235.46 189.03 173.05 206. 58 179.55 180. 68 201.89 136.92 192.51
207 178.87 153.62 143.56 175.21 155.02 133.85 205.04
304 220.16 143.08 130.03 96.37 98.13 164.29 173.21 122.21

®6 EHNAHZESITR(kn/km’)
Table 6 The statistics of the density of road networks

P A7 R Scale

Forest types 2x2 4 x4 6 x6 8 x8 10 x10 12 x12 14 x 14 16 x 16 18 x 18 20 x20

204  Min 0.0006 0.0003 0. 0002 0.0426 0.0001 0. 0254 0. 0655 0.0332
Max 1.8969 1.5830 1.7586 1.3441 1.2928 1.2740 1.2064 1.3086
Mean 0.8786 0.8613 0. 8800 0.8673 0.8612 0.8551 0.8383 0. 8381

207  Min 0. 0006 0.0002 0.0001 0.0655 0.0332 0.0330
Max 1.5786 1.2967 1.2397 1.2648 1.2563 1.2811
Mean 0.8124 0.7655 0.6984 0.7434 0.7199 0.7362

304 Min 0.0054 0.0945 0.0841 0.0262 0. 0609 0 0. 0662 0.0138
Max 3.6426 2.1164 1.7586 1.4930 1.2652 1.2506 1.3325 1.2770
Mean 1.2162 0.9024 0.8947 0.9121 0. 9000 0.8833 0.9083 0.8871

/N Min; K Max; 14 Mean

B A B2 14 LX) 90 FEL SR T, B P9 X e bRt 2 2 Y B L X 1] B 8 K T B BT ARR AR A 263
VLIRS F AR S R G, HAERE M R0 T S5 5 AR AL , 5 B 0 AR MR 4k S238 R, A& B A sl 1) Y, e A
16 [ R 52 B B B R M AR B R T AE S RGBS B R AAEEE (B 4) o
4 ZR5it

A SRS TE I P 45 B 5 1980 ~ 2000 4 - A FHAS A B AR G 1 , i 100 4 JBE -5 AR ) P 3t A5 bk )
HA7R o P R EARPR b e B R AR SO R R o TEIX SR ARG XS , TR R B — R BOARHE
Hep, Mgk EEEH T 1500 ~2000m 357 BERAERLE 10° LA, J& T 530 30 m AR RIS (112. 5 ~ 157. 5°) IR
P (157.5 ~202.5°) K ¥, BPEE (km-km ) EREBRERAEBLHEME T2 —, HEWBRIELE —
SE X RIS B o 5 PO A oot i ol % 2 2 P 25 BE 249 (7 0. 8381 ~ 0. 8800 km - kem ™, %ot 5 bkl [ v
B B I 1 O 2 BE 2 (L 0. 6984 ~ 0. 8124 kn+ ko ™ , e AR bR 3t 16 5 b 3t 2 2 4 B O 485 E 49 Ky
1.2770 ~3.6426 km-km *, & REEMIEA, BB EREUARBE . EMARKRET, BRXX 3 fES
GRS B B (LR AL AR [ B4 X1 P9, 3% A AR RTIE A 9 2R SR RE P I e I B2 B 7L
BEJT LLERAHIE o FEE ROBEROE K , B 0 40 BE B0 At B3 7R Ak, B P ) L X IR B B A B 2 Al , RATE R
HIRBET , B X A 25 2R GE S R 9B o

BERTEERENKBAESRAEUN EZEARKSH N Z— S KBESREER TEREN, WET
DA A A5 A, B b , TR T AR v A 25 R SR P P S5 5 W 10 24 T A A TR T 2 Y 245 £ 0
EHFFE AT A5 E HSE BORRIMSS & , 2EAT AN R A R i 1 R 00 RSB 5. Beoh, BUAT 9 2 B LS s
BB , EERAT X BB R PR PR, ok PR 2N B 9 45 ) B AR ERE , A7 R BRI R PR
A FE I T7 1 ANGE TR D DX S I KPR SRS M A R BB — b DR PP 77 8, XA B I B 25 5 S IR R A %
MZEMAEAEEE L.
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Fig. 4 The range of the density of road networks affecting the ecosystem transformation
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