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Abstract: To solve the problem that traditional highway route selection method can not fully
consider the complex geographical environment in the permafrost region of Qinghai-Tibet
Plateau, the spatial data analysis technology of geographic information system (GIS) and
intelligent evolutionary algorithm were introduced into the highway route selection process in
permafrost region. The spatial data mining in the permafrost region of Qinghai-Tibet Plateau was
finished by using GIS, the influence of the microtopography of the permafrost region on highway
route selection was considered from the continuity degree and development degree of the influence
factors of frozen soil diseases, and the risk degree calculation model of frozen soil disease was

established. The component GIS was developed by using object-oriented components technology,
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and then applied in the permafrost region of Qinghai-Tibet Plateau, so the analysis and extraction
of complex geographic information in the permafrost region were completed. The route
optimization genetic algorithm and the adaptive iterative method were established, and with the
aid of particle swarm algorithm, the route optimization model was set up based on the genetic
algorithm. A road section of the route corridor of Qinghai-Tibet Plateau between Xidatan and
Kunlun Mountains pass was selected as an example, and the highway intelligent route selection
was researched, and the final route position scheme was obtained. Analysis result shows that in
the experiment based on real environmental data, the optimal scheme with the least of risk degree

So the

intelligent route selection method in the permafrost region of Qinghai-Tibet Plateau can combine

is obtained after about 60th iteration, and the risk degree is stable at about 3.75.

the risk of all kinds of frozen soil diseases, and specify the area with less impact of frozen soil
disease for highway layout. The optimized scheme effectively takes into account the “initiative
friendly ecological environment,

protecting permafrost, ensuring the stability of roadbed,

economic-reasonable layout” requirements, and can be used as the reference method for highway route

design in the permafrost region. 14 tabs, 12 figs, 28 refs.
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Tab.3 Judgment matrix of factors in criterion layer 1
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Tab. 4 Relative weights of factors in criterion layer 1
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Tab. 6 Judgment matrix of factors in criterion layer 2
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Tab. 10 Relative weights of factors in criterion layer 3
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Tab. 12 Scale classification of frozen soil disease corresponding to different scales scores
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Fig. 1 Assessment flow of risk degree
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Fig. 2 Static buffer analysis result

FE 75 980 IR 2 A R £ XA B e 2k rp, £ B0
FRASZE oy M D RE L FH B 58 AL T 2 AR LA
AT 2 B S 2 R TR 2R (K12 o AR A 5 e P 5 2 S
A R WX R
3.2.2 AL

X 5 B R X DX A B B TR S
G3 AT A L 28 o X 7S [B) JE S — 3K, A S A G
BT . ShASLE vh o Bt 25 W R ] [ 2
(] F 1 A8 Ak LR B 20 2 R 0. P
AU 5 AR HOE I 3 T

HY 7 e S A R ) 22 A R b X0 A
T 11 2 ) Jag 1 78 Al AN S T BRI 1k B L T 2 DA AR
Bou B iR WA 3. i g iR £ 4R %+ X%
TG S G vy AT T A R LR 4. B2
i) 3 5 05 B 1 e R RN H

F=fn

H=V,/V,
o F Ol JE [ 2 6] 0 5% 0 325 SR % op s
Bt v 28 [R] SR (9 255 KBS 4R 85 H Oy 52 BR R 55 v
S ARA EBE B LB Vo Ok YR RE 1 E
F BRI 5 5 V) S A ) A e K e BE B P R R %
Wy A 1) S B B

100

(7

80

60

5

40

20

0 0.2 0.4 0.6 0.8 1.0

B EL A

P 3 BRI I L £

Fig. 3 Influence degree curve of exponential attenuation

L] L]
WX HEK  FEREX
B4 ARk X B R A 4 R

Fig. 4 Dynamic buffer analysis result of permafrost region
3.2.3 SRR AHEIR

TE 22 47 U XY 8 2 B ol ik 1) GTS g A
I A 0 11 DX I AR B A7 A b B A S A e
HH R R & A S A ()t B T A 4 O R L A R R
9 2% wh 3 A7 45 R IR AR AR DA 1 A
5 2R I % o DX S8 1 i S B T P A . Ko K
RILE S,

P 5 SEBR B ik g 2% ol o3 A £ 2R

Fig. 5 Buffer analysis result of actual experimental data
3.3 ZHEEEE
iy GIS $2 {1 iy b 3315 S S e 48 7 22 0 A



4 2 3

Ei

¥ . FRBREFAELENBFREE S X 21

BB LR Y5t AL 2k AN B b T B A e A
D45 VA B g2 15 A5 G 6 6 B2 1 4 o 451
3.3.1 GISEEHEFRGKS

H T e L B A 5 v AR B LA R L 0 A R
55 DG TR K] 2% A A ] 5 PRI 388 1 5300 7 A 1 AR
A HL A A [ B b 5T P 5% A A0 b e 5 R TR
Jo RIS A 0 D0 R A 285 5 i DF R0 AT LA )
FEAANTRBIIE S LA R4S~ B2 52 vl X P 1Y) b o 15
Wz 2 e xof ) FEL B A FH R R, DTG ) o B 1 2 5 7
— R kAR .
3.3.2 GISEEAZTRHEY

HY T3 AL Sk P R ] TR D A T I PR R A
PRI T e — WK R A T TR — 0 0 AN A G F I B oK
1A%, e BUR AT BE O 75 1 T AR AR — AR
GIS FEHG g i £ 5 F vp a] $2 43~ 078 B bs DX I8l &
00 A Gn A S 5 R L A R S
AR B R AR S5 8 O R I R . R 13
G5 oy R 1,23 [ b b 2 oh DX IT o R DX
YIRS BAER . & GIS & # 5 H AR X
B LGRS B X R LA 6.

R13 MREMHESEEEE
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result of Qinghai-Tibet Plateau
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