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Abstract: While road construction should facilitate regional socio-economic development, it also imposes impact on the
surrounding ecosystem by directly changing the original ecosystem and indirectly enhancing the intensity of human activities.
Quantitative assessment of the road construction impact on the net primary productivity ( NPP) of vegetation has a certain
practical significance for grasping the ecological and environmental influence of linear engineering and weighting the socio-
economic development and ecological safety.Based on the road data of 2016 and NPP data of 2015 in southwest China, this
study used kernel density (KD) to represent the road-effect zone and influence intensity and analyzed the relationship

between road construction and NPP under different land cover and economic development intensity with the help of ArcGIS
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platform.The results show that; (1) when the search radius is 0.5 km,the road KD ranges from 0.0 to 47.3,and the areas
where road KD is zero account for around 79.8% of the total research area.Most the undisturbed areas are located in Tibet,
Qinghai,and western Sichuan, Guizhou,and northwest Yunnan.The areas where road KD ranges from 0.0 to 5.0 account for
around 88.4% of the non-zero road KD areas. Except for cities such as Chengdu, Chongqing, Guiyang, Nanning, and
Kunming, the road density in most regions are still at a low level.(2) In terms of the relationship between road KD and NPP
under different land cover ,forestlands , croplands and built-up lands are more stable under low and medium road disturbance
conditions,and NPP is relatively constant when road KD is less than 4.1.However, NPP has changed sharply under the land
cover types of grasslands,wetlands and others when road KD is greater than 2.1.With the increase of road KD, NPP tends to
diverge ,which may be caused by the diversification of different human disturbances on both sides of the road with the
increase of road density.(3) Take county administrative divisions as units, the research is divided into 5 zones according to
the road KD of per unit area,which gradually increases from zone 1 to zone 5.In zone 1,the NPP increases volatility with the
change of road KD, and then decreases and diverges after the relatively stable change ;In zone 2 to zone 5,with the increase
of road KD ,NPP generally shows a decreasing trend, and its variability increases gradually, and it has gone through three
stages ; relative stability,linear change and divergence.According to the results of this study,road construction should focus
on the protection of vegetation in ecologically sensitive and vulnerable areas,such as grasslands and wetlands, and avoid the
degradation of the ecosystem caused by high-density road construction as much as possible, and formulate appropriate

protection schemes according to different regions.

Key Words:; road construction jnet primary productivity of vegetation ; kernel density ; ecosystem

T SR AR A I DX S 2 28 T R e B [ R e 5 e U DA A A AR T T e e i N S5 gl e T i 2 i
B RGBS RG AN RS RIS ™ 01 (NPP) SR AR BT 1 & 194 HLBR h 4B
AR BN IHFER TR AY R RAE R AR A BRI OSSR R AR S R R R IR I AR bR
PR, 5 T A B0 NPP RS2 IR0 T2 e TR AR SR BT M, AT 4L 2 0% R i 5 A 2 e AUl
HAT— 8 BT S AT B R WA B B R A S e AN A 2, TE NS i) AR RS R S8
B R E GRS TR, O Y S A R G, 25 A AT S AN W g s I AN, 3
TRRAE PR R 2T KR RIS, 2o 0of Jo FL A= 25 R e 2 W R T R A — e S 7 S I 46 Ak 5 S UL
b, AR 25 R G S MESZ BE AR VL AR 52 B2 550 S S S TR X NPP SR 14 T 7
WRAR . BRVEALIE B B ) BRI | £ — 12 2 (A0 Pl DA PP T S A B ofe 1) A sl A 2 R ekt Jm A i e
PR B R WEAT — BN REONS T TR 0 B RN b DX T 07 ik TE A JEE (KD) BI AR R4
ARSRIE R R, KD R RS QR B P 0 94 11 S 2 M s Dl A X 2 Ot o W e s e PRS2 M, - s gk
P EBIER S Eai diE =311 A

V4 e b DR AR AMORIR B U4 A AR B U ol e (s X, R R IR R AR S BRI, (HR %0
DXHBIE AR R AR A AR GERURR B , F 30 o A9 N % B0 B S I 12 Xl A 5 P 0 B B DA K, L R
Pk e TR TR AR O HAR S R e Ul ) ARBFIEHE TPU R HLIX 2016 4R35 B 2% 2015 4F
NPP #dfi , FIH KD A58 7575 AR B ArcGIS -5, W5 P4 g 3 DCIE B BT NPP RSS2 IR, U Dy iz i X At 22
GBI A T A S R AR

1 ARREHARAGE

1.1 ARSI MR

PURGHL X FE DU =/ B )P0 EE R AR DL PO R T 1 A 8B o BT M X R S B, AP
AR, TR R AR, 50 A e 2 b | 23R S SR A vk 1 i 30 o A i) i B9 X3k ) Pl A 5 A9 B A
LK VY e b X A S i R SR 2 1%, 2 T AV R R, BEAE BT — R TU KT & —aF — % KIL& U

http ; //www.ecologica.cn



3626 A E = 42 %

KOG WETR 22 5 BOR 1 52, VY R M X A 2 /K45 2 48 T, 2011—2018 4EPYRFHLIX &4 (X 1) &
B R4 K e T A R S T T — e R e 0 I Y el 2 T SR R, DY R
XELETE BLLAR IS AR E RSB IR R
1.2 W5k
1.2.1  Fdaskis

PERGHL X NPP %ok F T b E Rl B i 8RS U7 Bk 5 42 4519 2015 4E V5 R IX A i) A4 7=
TS EBAEHE ,NPP B  FAE Y R B 6 A A SR ST NS PR BE R R ) 3 RO SR A
2016 414 [ H 1 ] o 9 38 [ I 2 (g sk | v | BT R L A IE Bl B s B | 2 R A
HAE ) .
1.2.2 EE% KD fE5 7

TP KD A5 B e @5 B8 SO e 14 B 8 1Y 43 PR 0 1 0 % (K1 2 A AL b B, P H A 2s ) AR
B A KD, KD AE5 775 R i 5, S 248 K, LA S B0 DL i3 148 2821428 0 2142 1)
(B H 3 7 7 58] PN Pl A B ) AR 5 PR, 38 e A R BB T3 R T A A X a2t A %) %5 B2 DR B0,
WA 150 2R 2 A8 30 T PN T T B A o T2 B A 1) 5 2 R {1 3R I B A iz 9 KD, KD Ak 330 rh s F A A% pR %R
4 Rosenblatt-Parzen A1 | 7 KD A A 30 RAAR MR T B 45 R MK R ARk, 25 1]
A5 B AR AR, A ) 2 S T G DT 55 2 B 5 4 5 3 2 AR )N, B AR L S TR BR R R T
AL s e LA R F R AR AN TR BEEUCA TR AT 2% ARTFSTAR PR LR I TR S A DA B )
BAOIEEE ) L) 0.5km B AR AEARR AT U G HLIX 5 ) KD 45AE , 3T UL 54T NPP 53 KD fIKE

2 EREH

2.1 PHRIHLIXIE R KD 431
VU 1l DX X s KD S AR X0 % KD AR (B 1) o GE #% KD S 2 i X2 5 5

1400000
1400000 3000
1200000 1200000
1000000 2000
800000
600000
1000000 f- 400000 1000
200000
2 0 0
5 0 1 2 3 4 5 5 6 7 8 9 10
< 800000 |
5
=]
g
30 4
g 600000 |- 350
o 300 ;
= 250
400000 | 2% 2
L
100 1
50
200000 F ¢ 0 0
10 12 14 16 18 20 22 24 24 26 28 30 32 34 36 38 36 38 40 42 44 46 48
0 L L L 1 ]
0 10 20 30 40 50

%25 % Kernel density/(km/km?)

B 1 2016 FEEMXEBEZEE(KD) RS HE
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