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FEREER N E; REMUFE L, KB
TRRWD L HE, LEEEA. BEmRE+ 2
B BERKEBL, NERFRAELEXFLEEY
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dUEEHTRUERNY 30 KZE, FH Rt
BEBKTik 3446 h, XEY 120~140d , P28
BB LTk 46 d°1.

M1 HERXNEN=4pErEA
Fig. 1 Map showing the location of the

study areas and the 3D geography
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Fig. 2 The flow chart of data processing

in the study areas
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ArcGISO 54X e f . LHEFBY 3 MATH T
HWRBEMHHBTREMNAREGER, HE B
T BB ES R AR T RBAT GISHAE
B, WAKBERESRERE.

M
3.1 4BRGABHYS

BEFRXHHELE, KESR. AXEER
B, HERERWTFRMEE—KBESRRL

FAHA 20 km f1 1 km WA, FHEMLE, &£

%1 ABREBVEHINEE

Table 1 The indexes for assessing the stability of the ecological system

RS 3. BEHSHED,) L 23] BEHSED) EERR BEHESR(D) BERHMEWV)
BEa ,
g B 10 KR 3 A BAREE 1~3
FEt 6 FEARBESRMEE 2 B T2 3~6
ARKIFEL 5 #4 /O B AR 7 c mE 6~9
BARKEEL 3 HERY 7 D BE >9
EHit 7 HAERATH 4
RPt 5 HAEEEARR 3
mafet 2 HERBERN 2
Axt 8 BEHY 8
Ryt 1 AR B 7
ERL 7 BREDK 10
%2 ABZRGREHEBREH
Table 2 The areas of the four ecological systems in different areas, 2003—2005
. AR KE 20 km(2003 4F) 1 km(2003 4F) 20 km(2005 4F) 1 km(2005 )
KB £% @wH/m? ERKY B/ BREY 0 ER/m BEEY  ER/bm ERKY%
5 BABE 193144 10. 60 9136 9.98 193338 10. 61 9164 10.01
% B FRBE 1151630 63.18 ' 59118 64,57 1152092 63.20 59394 64.87
| C BEBE 91426 5.34 5834 6.37 94886 5.21 5659 6.18
L P 6869 0.38 161 0.18 8751 0.48 32 0,03
A BERBE 5627 0,31 0 0.00 5677 0.31 0 0. 00
B B Fams 41197 2,26 3433 3.75 - 40977 2.25 3419 3.73
C ®uE 7147 0.39 381 0. 42 7281 0.40 395 0.43
D #®BE 153 0,01 oo 0.00 189 0.01 0 0.00
A BFBE 63815 3.50 6004 6.56 63591 3.49 5966 6.52
&% AERE 210952 11.57 7417 8.10 211354 11,59 7470 8.16
C mWRE 16964 0.93 68 0.07 16785 0.92 54 0.06
A 13437 0,74 0 "0.00 13283 0.73 0 0.00
WR C MWBE 14345 0.79 0 0.00 14404 0.79 0 0.00
D BT 134 0.01 0 0.00 228 0.01 0 0. 00
A BABE 262585 14.41 15140 16.54 262606 14.41 15129 16. 53
AR B FBE 1417215 71.75 69968 76. 42 1417706 77.77 70283 76.77
C MRz 135881 7.45 6284 6.86 133356 7.32 6108 6.67
D RBE 7156 0.39 161 0.18 9168 0.50 32 0.03
fit 1822837 100.0 91553 100,0 1822836 100.0 91552 100.0
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23 ETRETREFNER

Table 3 The interference index of the ecological system

iR THRER FTREH il

#® 5 L

BREBAMEFERENRHABFRAD, M TFRZEMBHY, RELWSIRRERK
B EXRETROUNRT, RTREARAANERIKEAZREFA K FHRE

BRBAMESRENKDBETRK, EEREHTR-ERANE, RALHEDE
REBBHRBA. WRERRA TS & BB 788K 0 8] P35 Bl 58 A K R &

GRBAMASERENRDABEATE, EFREN TR EBAMN, RELH SRR
ABREA. ERXRBRATBEHECRRRELSREREKRAZRERE

A 0~3.0 B

B 3.1~6.0 R

C 6.1~10.0 A

®4 2005 EABRETHEBERL

Table 4 The interference grades of the ecological system, 2005

1 km 20 km
£ KRB FHREH
T & /hm? R % B/ hm? EREY%
A BE 13260, 20 14.48 1388082, 70 76.15
65 44 1% B G 4 38486. 02 42.04 38486. 02 2.11
c B 22503, 52 24,58 22503, 52 1.23
A BE 0.00 0.00 53342, 70 2.93
X B L 4 781,05 0.85 781,05 0.04
c B 3032.79 3.31 0. 00 0. 00
A B 0. 00 0.00 278240, 00 15.26
33 B i 7926, 64 8.66 7926. 64 ' 0.43
C B 5563.16 6.08 5563, 16 0.31
A BE 27915. 40 1.53
R B G4 0. 00 0. 00
C [ 3: 4 0.00 0.00
A BE 13260, 20 14.48 1747580, 80 95. 87
I°%: 3375 B i 47193, 71 51,55 47193.71 2.59
c £y 4 31099, 47 33,97 28066. 68 1.54
BA 91553, 38 100. 00 1822841.19 100, 00




23

KBRS XETEBSE GIS HAM B2 EIFHE w0 EHIT

317

by V.RRE i MEBRANBELES A EH
FURE). K, BHHEREABIMESTFRETF
KEEASESRERDRBEELTRE ST,
HMEERRSFRAGATEILEBBAH.
A RE T RIS CT BRI ER F 5 5%
A, BRV.EBRQOB#FRERMEZEEE. B
&y XA R G T Ht H B BT AL 47 5 B A5
W(RDATEXLE, DTBIESRETHE
TFMERGE D.
3.3 LINEEEYEEN.

B, E+REHEBETHS, — R
Renard K G S M B F 2.

A=RXKXLSXCXP 3

K. ARHREHER FEABMHY; KNt
MFHEF, LS HEEREET; ChiEEH
Fi PHRUER B ET. R EEERETF
5+ anmirnEa TRR B, BFAHE
X 4k F AL ARG TR B X, B Fk b % 3
Wb, TEHTRUL KRG 30 KT £, U, B
FARRX ML HEMERELWEFRINA . #
BEME . BRI 4 RE T

th F R 7] 9 - 8450 ok B X 3940 1ok ) SRR
R BRBEREN, FUdERhETFEEZR
HEENEXER, TESATNERMGE S B,
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BERGABRB R, WFEHEXN(OIHELER
REBREER",
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i=1

AH: SS; R Ml L IREHBURIEIE S C
Gy PDAE jAMBES MENHEFELOER
WERE, W RHE MENEFER L RFEBER
HRRE. BT EBRAN L REBMBERERR &
BEREDRRESTRELE, WS AR GRK,
RPEERK. PEHERX. HEHBRX MR EEAKX
5455, BAMAR L EEMBBRES RITFNGE
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3.4 ETHBEKENERELEN

B, MESHERRTENPENARNHY
REEHH R ERHEE ArcGIS9 # A Intersect fiy
4 (1 2003 £ 5 2005 4p) HEFT B AT, KB4
REER. RE, WiZEZHBEMERE“ Name03 +
NameO5” # 7 Name B H F B KW B LE 2 B
(Name03., Name05 43 53k 2003 4E. 2005 FEAE SR
GRASHTFHERELETR), BRE, MHRER
HEREGEH AT BBHETHBEFNERT
Rz KM TEAHNSEREN. cRHBEB®
THEBRGERHASESHTHERELARELE
o, R—HEFEENAREMITFNREGED.

4 FMER

RBiA B R/ E MR RITFHREX LR
BAESKEERNFN T EATRERSZE, BE
TWFRR: DRARARHNEREAGBESR
SRR, L. AR ARARUHESETFHE
BREBRGRE: 2) ARAMHENESRGERUE
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£S5 TRMBNKBHETFNER

Table 5 Evaluation index of the sensitivity of soil erosion

)7 nE ?;2 - E 1Pt 4 W/ &b ¢ b 30] SKHNFPK WEER FERE SEERE
A 10 . 0~15 2 <3 2 Jus 5 Py 11 1 <2.0
I i 16) 4 15~30 4 3~8 4 ik 6 BESS 3 2.1~4.0
Bt L3 7 30~45 6 8~15 6 [if 4 4 o R 5 4.1~6.0
HMRR 7 >45 8 15~24 8 [F 4 £ 441 7 6.1~8.0

9

3 %] 8.1~10.0
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Table 6 Sensitivity grades of soil erosion in the study areas, 2003—2005

% 20 km(2003 4E) 1 km(2003 4E) 20 km(2005 4F) 1 km(2005 4E)
3¢ ) %4
RE mH/m? EREY% EmA/hm? EBREY% WH/hm? EBEEXS mH/m?  EBRKX%
- 3 RE®® 319858 17.55 16588 18.12 320315 17.57 16846 18.40
* 5 FHgEH® 1072508 58. 84 53541 58. 48 1070377 58.72 53534 58, 47
o] 7 WEE® 56490 3.10 4120 4.50 58163 3.19 3868 4,23
L 9 BmEMR 215 0.01 0 0.00 215 0.01 0 0. 00
x 3 BEEE 12267 0. 67 359 0.39 11989 0. 66 356 0. 39
0w 5 R 40233 2.21 3455 3.77 40584 2.23 3458 3.78
X 7 BEER 1625 0.09 0 0. 00 1551 0.09 0 0.00
w 9 mEHS 0 0,00 0 0.00 0 0. 00 0 0.00
3 BESS 6368 0.35 0 0.00 6363 0.35 0 0. 00
5 hEEM 19636 1.08 0 0. 00 19462 1.07 0 0. 00
R
7 HESS 1911 0.10 0 0.00 2090 0.11 0 0,00
9 BEWS 0 0. 00 0 0.00 0 0.00 0 0.00
3 RESME 86950 4.77 7455 8.14 87052 4.78 7506 8.20
5 HEHEME . 200206 10. 98 6035 6.59 200103 10. 98 5984 6.54
ek 7 REYS 4574 0,25 0 0. 00 4574 0.25 0 0.00
9 BEMR 0 0.00 0 0.00 0 0. 00 0 0.00
3 BE&S 425442 23.34 24401 26. 65 425720 23.35 24708 26.99
5 PEHS 1332583 73.10 63031 68. 85 1330527 72.99 62976 68.79
BrER 7 WEES 64601 3.54 4120 4.50 66378 3.64 3868 4.23
9 REWSR 215 0.01 0 0. 00 215 0.01 0 0.00
B 1822840 100 91553 100 1822840 100 91552 100

. ESREREEEG. ABRETRERGFU
E+ HRHBUBRERGERE; 3)ENEE W
AFMAESRERBNEEE. ETHBERRE
ERBHEF I REE—F; ODESRAT R
M T RBHEREFN G T TRES—
E DRUMERFEEMIFN SR AR EEHE
£—E. BIMNBRBEHIFNRRETEESTH
BE, BEBEMTHTFNER.

PR XAEE . WX B E R BERRHET
G, MLE L. RETERRAE, RLAEEM
HHHANERA LR KM, GEHF, KF
FEE, ARAREMNERNEARE S ER
T.BREENEREAREL, MR L. K
FIREERMNA LR AR E M. XU, KR
BRBRERBASHT BB X ASCHES %M,
MR T B S T4

MESRAXRKBGEE, THEFENMHERSE
175347, BIFTIX 2003 4E 12005 4F B9 R 8 v B
20km REEETHHAMEARNN 77. 755 %
77.77 %, W1 km REGEMNESF N 76.42 %
76,77 %5 BIX 1 km #1 20 km REBEE AL
SREXVBERTHEGBENET S LI AA
33.97 %M1 1.54 %, X AH 4k BE TR A BN BR
BASREFATEBENE W, MAEEHKAE
iE, ZRMEIRAEHK.

5t + 42 b HURVE D B R B AT T, DA
X 2003 £F 1 2005 4F B4 £ 3% 12 1k & 1 O A R
20 km REME TS HAE S F1% 3. 54 %7 3. 64
% , 1 km REEEMESTN 4.50 %423
% XRAENANERTIBNRRN LEEME Y
WERFEMN, BREMNREMBAFRZK
.
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7 20032005 FARBZHE XD EREB EK (bm®)
Table 7 The transfer matrix of vegetation types in the study areas, 2003—2005 (hm?)
X = 3]
. MEFE B L HEE HH BEE HIUL kb A%E 49 EAR WH. RER K¥FE Wi
WM B S A B MR ORE O #EB® MM EM ¥H RN EE

b4 AR
PR H M 202510 O 0 0 0 98 0 140 0 205 0 0 17 0 0
BB 0 197549 0 0 o 0 0 0 0 159 0 0 0 0 0
ERBHTHR 0 0 23205 413 108 0 1 73 0 41 0 2064 0 0 0
E2:2:3 1 VNI 0 132 21038 0O 79 0 0 0 18 0 33 0 34 0
LiL T 0 0 54 0 22297 0 172 0 0 240 0 41 0 5 0
400700 7 2z 81 0 0 0 286635 O 3 0 476 107 0 0 30 0
£ IOUR S 0 7 158 0 214 0 37773 251 0 152 0 21 0 0 0
A2l 1 B 0 0 49 22 19 85 258 31349 15 73 0 78 0 587 0
ALERR 39 0 0 0 0 175 0 0 43721 67 0 0 0 0 0
AR5 AL 283 287 104 74 644 43 0 0 0 637486 0 0 0 0 30
EHBEAKER o 33 0 0 0 0 151 0 0 12 51224 0 0 0 0
. A 0 0 55 8 34 0 19 14 0 0 0 6881 0 29 0
RIEE MR 0 0 0 0 0 0 0 0 0 157 0 (! 5650 0 0
KFEHR 45 0 0 0 64 241 0 368 74 143 0 70 0 211486 127

REDHEERHE 112 0 0 0 0 0 0 0 0 186 122 0 0 0 33274

MNERAEBEEHAHR, UTFLEEH
(DK60000-DK100000) & 1 £ F % ¥ 99 it &9
(DK420000-DK440000) Bt 32 2| 69 A 3 4% 35 Ho 8% =
B, MBFHE 2005 4 20 km S B A EHET
EESHY 64.87 %.

MIFEMBHRE EHTHE, NTHFHE. ¥
BX, SENBERX 4 M KBEOFRBE®RERGE
BE 4 H/2003 4 20 km B 4> 5] K% 63. 18,
2.26, 11,57, 0.74, MBI HARXHARBEEEH
Wi 77.75. X AR R W IFENH REFBAR K
MaR.

&

WD AR MBR, HE. tMARNSEE
EASETAT, MEHANRBEAESTFE, A
EAMBEE. RRBMORRE, ANEHGT
WL R ABTFE LG ESTEATHE, &
"B T—METRERE-THRE-BhERE TR
60 5 6 5 B4 3R

(2) ER—MERBERZHT, FRGEYR
R AL TARANEMANRAM, ATHEBR
FEENER, MBFNR, EHX, SENER
X AANKIRA R E S % 2003 4F 20 km FE

5

ERE 45k 63,18, 2.26, 11,57, 0. 74, il
km fi B Py 4> 51 % 64. 57, 3.75, 8.10, 0.00, &
ARRXMIFHNRENEREE, MEEREL W
WM AENBENBLSREEFAEENE
X.

(3) BALBELIE, BR5 GCISEREENE
BB ESAEZmITH M BIE L EAFEN S
ARFRETEEEA, FREBHUEEEKNER.
THEKBETETAMESTEEWENRMET —F
PR, HEESEHERBREAREES D,
— S R A.
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Study of How to Assess the Impact of Railway Construction
on Environment Based on RS and GIS

ZHANG Zhong-liang',
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LIU Yong’ ’
GUO Yang-yao'

WANG Jiez » LI Ai-hua] )

(1. Institute of Remote Sensing and GIS, Lanzhou University, Lanzhou Gansu 730000, China; 2. State Key Laboratory of
Cryospheric Science, CAREERI, CAS, Lanzhou Gansu 730000, China)

Abstract: The study areas of the project of " The
Environmental Impact Assessment in Special Rail-
way Construction Project of the Jiuquan Steel
Company” are in the semi-arid Northwest China,
where ecology and environment are arid and vul-
nerable, with very low precipitation, strong sur-
face evaporation, frequent days of dust and wind.
The ecology and environment have a remarkable
change owing to human activity. In this paper,
based on RS and GIS, by using the common meth-
ods, such as graphic overlay method based on GIS,
hierarchy analysis method, landscape ecology anal-

ysis method and index method in the ecological en-
vironmental impact assessment, and making stabil-
ity analysis of the ecological system, sensitivity e-
valuation of soil erosion, analyses of interference
by human activity and changing intensities of the e-
cology and environment proceeding from the chan-
ges of vegetation, soil, physiognomy and wind, a
new quantitative assessment method is found on
the basis of stability-interference-erosion sensitivi-
ty examines. Through testing the method by data,
a much good result is obtained.

Key words: environmental impact assessment; interference index, stability predicating



