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Study on Forest Land Classification Expert System Based on VB. NET

ZENG Si—-qi, YANG Wen-jun, CHENG Ya-wen, LIU Min
(Central South University of Forestry & Technology , Changsha Hunan 410004, China)
Abstract: The conception of expert system and its application on forestry were introduced. The operation
mechanism, system structure of expert system, the knowledge base, inference engine and graphical rep-

resentation were described. The field method and procedure of expert system on forest land classification

were illustrated.

Key words: expert system; forest land; classification; VB. NET
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Methods for Calculating the Data from Sample Survey in Cutting

Area based on Excel Setting

YING Qi- wei
( Department of Ecological Engineering, Guangxi Vocational College of Ecological Engineering and
Technology, Liuzhou Guangxi 545004, China)

Abstract: The paper expounds fundamental content and difficulties in cutting area survey, and elaborates

data input, mapping of height curve, stock volume, timber yield and relevant diagram output based on

Excel software.

Key words: cutting area survey; Excel; height curve; data calculation
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The Compilation of Site Index Table of Cunninghamia lanceolata
Plantation in Guangnan County

LI Pin-de
(Silviculture Branch, Yunnan Institute for Forest Inventory and Planning, Kunming Yunnan 650021, China)

Abstract: Using the data of 306 sample plots and 41 anatomic trees, through comparative analysis on
several growth models, H = a+blnA was chosen as dominant height growth model of Cunninghamia lan-
ceolata plantation in Guangnan county. On the basis of analyzing dominant height growth, combining with
the distribution of average tree height in plantation of different ages, adopting the estimated standard error
of height as assighment unit, adjusting the distance between indexes of different grades, the C. lanceolata
site index table in Guangnan county was compiled. The analysis results indicate that the compiled table
with high precision and applicability.

Key words: site index table; Cunninghamia lanceolata plantation; estimated standard error of height
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Evaluation on Ecological Sensitivity of Dianchi Lake Basin based on GIS

HUO Zhen, LI Ya-guang
(School of Soil & Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: Focus on major ecological problems in Dianchi Lake basin, the paper selected 5 key factors in-

cluding slope grade, relief degree, land use type, soil erosion intensity and phosphate pollution to evalu-

ate ecological sensitivity based on GIS. The results indicated: (1) The spatial distribution of ecological

sensitivity of Dianchi Lake Basin was significantly differently; (2) The low sensitive zone, with an area

of 1062 hm®, accounting for 36. 39% of the basin’s total, was mainly located in Kunming surrounding

areas such as Xishan district, Wuhua district, Panlong district and Guandu district and partial area of

Songming County, where the majority of land-use type was forest and grassland with better ecological en-

vironment; the ecological service function of Dianchi Lake basin was not obvious, which basically corre-

sponded to current situation of Dianchi Lake basin; (3)The moderately sensitive zone covered an area of

1 374 hm’, accounting for 47. 05% of Dianchi Lake basin’ s total area; (4) The high sensitive zone with

an area of 484 hm”, accounting for 16. 56% of Dianchi Lake basin’ s total, was mainly affected by the

pollution sources such as phosphate rocks and quarries.

Key words: GIS; ecological sensitively; ecological environment; Dianchi Lake basin
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Method for Map Output with Appointed Breadth and Scale in ArcGIS

DENG Zhong-jian, ZHOU Ru-liang
(Key Laboratory of Forest Disaster Warning and Control in Yunnan Higher Education

Institutions, Southwest Forestry College, Kunming Yunnan 650224, China)

Abstract: The necessity and process for outputting map at appointed breadth and scale in ArcGIS were

introduced. Taking A4 breadth and the scale of 1 :50 000 as example, the thought, method and proce-

dure for map-making were described.

Key words: Arc Engine; ArcGIS; appointed breadth; appointed scale; map output
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Bt eI R BT SR AR R T RE T T B b [ fry
AR, H AN

HES S (m) = ( PaperWidth — Lmargin — Rmar-
gin) XiScalex0. 01x0. 025 4

FE 4885 B (m) = ( PaperHeight — Umargin — Bmar-
gin) X iScalex0. 01x0. 025 4
U PaperWidth & B [ %8 Ji | PaperHeight Ay T3 1]
15 B, Lmargin , Rmargin , Umargin 1 Bmargin 43 5/ A
Ze VTR A R | b SO BR AN T SO EE  iScale
Shy P i L b P A A R B

T B R SR PageSettings B T8 B |5 BE R T3
PRIRPERR R L A r 2 — e~ B, T 1 3 =
2.54 em=0.025 4 m.
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55 00 1T 69 0 4 3 TS 1, 9 0% 0 P HE TR 2 I K
A4 00 WV D A A ROR AT DAY T A
T R4 N A e SR, e O T AR

i X0 0 FWE o6 R O L A 0 K PR K
4 Y o S L, 76 AR 4 o T PRME AT R L RO A A
Mo PR S e, T A AT PR T OB — A i P
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// VAT S DR A b Al e il AR

IPoint  pStartPoint = pRectangleEnvelope. UpperLefty //
pRectangleEnvelope J7 £ §ifi tH (X 1,

1Envelope pExtendPage = new EnvelopeClass( ) ;

pExtendPage. UpperLelt = pStartPoint

1Point pLR = new PointClass( ) ;// 47 T fi A& b5

//iScale A it A4 LE O RO A3 B, o b LE B 1

50000, B} iScale = 50000

pLR. X = pStartPoint. X + this. pageWidth = iScale =
0.01 = 0.0254; pLR. Y = pStartPoint. Y - this. pageHeight
iScale = 0.01 = 0.0254;

/70 HiF =254 em=0.0254 m

ExtendPage. LowerRight = pLR;

FillShapeElement fillShape = new RectangleElementClass( ) ;

fillShape. Symbol = pIFillSymbol ;

IElement pEle = fillShape as IElement;

pEle. Geometry = pExtendPage;

pGraphicsContainer. AddElement( pEle,0) ;

objElements, Add( pEle. Geometry. Envelope) ;
AT W R I 2 f o, FLER HE 0% P i i
¥ PR , 151~ AN 2R HE g — 5K P AR 9 ¥ 1 TS .
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4.4 HE AW H

ArcEngine #1 [ lactiveView % O 42 fit T Output
PR T PR A9 5 3% 0 i 7 48 2 R A X8RN 4 B
e EARCZREUT 5 ik b b 0 A9 SRl
b AT T A AR o 5 A i o BT

static public void ExportPicture( IActiveView pActiveView,
IEnvelope pEnvelope,string strTitle) |

System. Windows. Forms. SaveFileDialog sfd = new System.
Windows. Forms, SaveFileDialog( ) ;

sfd. Filter = * _ jpeg| # . jpeg| # . tif | % . 6if] #, pdf] .
pdfl #. bmp| % . bmp” ;

if (sfd. ShowDialog( ) == DialogResult. OK) |

IExport pExport = null;

if (1 == sfd. Filterlndex) | pExport = new Export]PEGClass
()il

else if (2 == sfd. FilterIndex) | pExport = new ExportTIFF-
Class() ;|

else if (3 ==sfd. Filterlndex) | pExport = new ExportPDF-
Class( ) ;|

else if (4 == sfd. FilterIndex) { pExport = new ExportBMP-
Class( ) ;|

pExport. ExportFileName = sfd. FileName ;

int reslution =300; //i% B §i ¥

pExport. Resolution = reslution;
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A AR AreGIS # DA% 52 18 T Fu WAL R B B 3k K I B oy o ok + 19»

M P i L PR L, 473 L PRTAE RO X
b DSl i 6 T AP Sk o ORI A BV T
T AR T R B L DX R T P R

it DXRQ) B TUNE, S B R BT L R AR R A
H PSR, 7 2R g8 T R RESEA T AR iR RS A
WA m, T EAES T8RS A
Ry Hb P
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[Point pStartPoint = pRectangleEnvelope. UpperLeft; //
pRectangleEnvelope “hHFH H K

IEnvelope pExtendPage =new EnvelopeClass( ) ;

pExtendPage. UpperLeft = pStartPoint ;

IPoint pLR =new PointClass( ) ;//4 N fAA%xR

//iScale Jy i 047 o ) RIS 43 BE, 0 B L) O 1.

50000, N iScale = 50000

pLR. X =pStartPoint. X +this. pageWidth * iScale * .01
% (0.0254; pLR. Y =pStartPoint. Y - this. pageHeight * iScale
# 0.01 = 0.0254;

//1 B =2.54 em=0. 0254 m

ExtendPage. LowerRight=pLR;

FillShapeElement fillShape =new RectangleElementClass( ) ;

fillShape. Symbol =plFillSymbol;

[Element pEle =fillShape as [Element;

pEle. Geomeiry = pExtendPage ;

pGraphicsContainer. AddElement( pEle,0) ;

objElements. Add( pEle. Geometry. Envelope) ;
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ArcEngine HfY TactiveView 4% T34 T Output
FHTHL PR At 1207 1 75 16 2 i A DX %
HRAE EIRE R T K b 1] T FL A A
b A A R A i e R

static public void ExportPicture( TActiveView pActiveView,
[Envelope pEnvelope,siring strTitle) |

System. Windows. Forms. SaveFileDialog sfd = new System.
Windows. Forms. SaveFileDialog( ) ;

sfd. Filter=" # . jpeg| * . jpeg| * . uf| * . tf | * . pdf| *.
pdfl * . bmpl *. bmp”;

if (sfd. ShowDialog( ) == DialogResult. OK) |

[Export pExport=null ;

if (1 ==sfd. FilterIndex ) { pExport = new ExportJPEGClass
OF}

else if (2==sfd. FilterIndex) | pExport = new ExporiTIFF-
Class() ;|

else if (3 ==sfd. FilterIndex) | pExport = new ExportPDF-
Class() ;|

else if (4 ==sfd. FilterIndex ) | pExport = new ExportBMP-
Class() ;|

pExport. ExportFileName = sfd. FileName ;

int reslution =300; //1X BEAEE

pExport. Resolution =reslution;
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tagRECT exportRECT = newtagRECT () ; // 4K HU S Hi 76 Bl N EE 1 R S 2 2 DX 3l JT 1) 7 YR TR AR T AreGIS

pExport PixelBounds =plinvelope; AR H D0 RE L R B R4 5 D B/
int hDC = pExport. StartExporting( ) ;//FH 175 H U DC R AT I R P a5 1. R TR T
[Envelope pVisbounds =pEnvelope; TE 7R ELGObR SO TS B 2 557 £33
ITrackCancel ptrac=null;
pActiveView. Output (hDC, ( System. Int16) pExport. Reso- BE 3

lution , ref exportRECT, pVisbounds, ptrac) ; (1] #omsE JHT 3kEE ,% . 2T ArcEngine [ Hi & 4%
pExport. FinishExporting( ) /RS MRINBERISCER[ T]. BACIIZ: 2007,30(4) :42-43

pExport. Cleanup( ) ;// & F S 2%}

b
f

5 &RIE
R ArcEngine SEIREIAE ArcGIS H LIS 22 s 1

MABIT 57 2010 F{ MRl FHZFF )

(HRLHZHRT)ZEFERLAFHRE LG ERRFEESRTRAY. T 2252 R A P BHATRA 26
ERAF R LRI FRELI A RRE AR EFRZLE REB A FRR, FRFER TR, ERARLHAF, 247
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HE. MR £ E GPS BA T 335 R4 (WAAS) K F M2l FALT £ £ 45 (GLONASS) | B 3 3o Bl 34T
F ERSH A% (EGNOS) 54wl 8g (GALILEO) A% FPHEILFFMEZ AL (CNSS) BASHH T2 ZRL
(MSAS) H5“/ERT” L2 &% (QZSS) ¥ JE GPS #H By # Mo HLil 35 5% FAL R 4o (GAGAN) B ¥ B R R FM I Z R 4
(TRNSS) #5 % & i #2 AR K% kAT BT B R 372 A 69 2000 B R Kb L A7 4.

KRR T2 FALR L ARRHE T F M T AL A T E ARG R AL

HESHESS75;P228.4  XEAARIRE.A  XEHES1671-3168(2009)05-0021-08

Developmental Dynamics of Satellite Navigation System and
Its Impact on Forestry Application

TANG Chu-ming', HUANG Xiao-ju’, TANG Cheng- pin’

(1. Lipu County Forestry Bureau, Lipu Guangxi 546600, China; 2. Lipu State-owned Forestry Farm,
Lipu Guangxi 546600, China; 3. Beijing Zhongke Pan-China Measurement and Control Co. Ltd. , Beijing 100083, China)
Abstract: This paper elaborates the developmental progress, technique parameter, update progress, the
application of GPS technology in forestry, the United States on GPS and Wide Area Augmentation System
(WAAS) , the Russian Global Orbiting Navigation Satellite System ( GLONASS) , the European Geosta-
tionary Navigation Satellite Overlay Service System ( EGNOS) and GALILEO system, China’s Compaa
Navigation Satellite System ( CNSS), the Japanese Multi-functional Satellite Augmentation System
(MSAS) and the “quasi-zenith” Satellite System ( QZSS) , the Indian GPS Aided GEO Augmented Nav-
igation (GAGAN) and Indian Regional Navigation Satellite System (IRNSS) as well as newly applied
China’ s National Geodetic Coordinate System 2000.

Key words:

H 3£ 23K E 7 R 48 GPS(Global Positioning
System) T 1993 4F Ji% 4 1 2 i D)oK, 76 4 i 545 2]
Iz N AE T E BRI A GPS 4
AREINFHEA T4F. AR 24K GPS N 52 IR
R ER R BOR Tk HE 2R IFHLL Sk L5 GPS
PERBIERE A AREL #4615 H P (812 \ijﬂ%m
REOAIESE 12 TR i, f e S5 I 2 (50KG B2 T 3k
fifi GPS [ ik B BRAR K->

B GPS Je Hoy a5 2 45t (WAAS) Fh, 15 2Bk
A EBIAR TR MR G LA Y W 2R P0E ST
TR RS ( GLONASS, M I 40 1) | Wi i Hh =

& B #5:2009-06-16

GPS; GLONASS; GALILEO; COMPASS; dual-frequency receiver

A &R SS R4 (EGNOS) S5{nF| % ( GALILEO)
g P EACE S0 TP E RG(CNSS)  HAZ D6
SEIEGR RS0 (MSAS) 5 R T TR R (QZSS) |
ENJE GPS S Bh# B 1 58 S0 R 58 (GAGAN) 5
EJRE X 38 S T R 48 (IRNSS)

1 XELKEMRAST BILERS

1.1 £IKELL RS (GPS)
1. 1.1 GPS Hi &

20 228 60 4FAQ, gL 1A — TR AT
45 Ji 2 4% ( Transit satellite navi-

gation system) , FH 4 ~5 P T3 A 20 i A0 A2 A, )

TEE RN JERIII(1958-) , B, P2 A, 5 S T AR, 3 2R MOl oA A B0 R 38 B ROl BF T T AE. Email ; tangchuming2004

@ 163. com
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“ 2 B RS i B S A, o L — IR B A 2
min. %€ 7R BEXT I SRAE A 200 ~ 80 m , 1M X [& 12 5
A[3K 100~20 m. 7€ 60 ~70 4EAC, P EM A LKA
ACHERR A 13 3l 1o P, ) Bt P i b 32 05 7
ARARINSE  (H 2% FR G0 7 B ) KK, AN AR I S
7. ANBEIE W AR A2 B0 i H bR, 8 0K BEAS =, XL
M B ARON (A RZ ], AN BER O FH P A7 g
1.1.2 GPS W1

EERENLRGE GPS, & 55 FHAE 20 42 70 4L
FEUG SR, D B 20 AE A # R A AR DA SR
G5, RSk 2s (RS I R o A P s 3 4
TRAY LR, P i B 4 =2 58 A L (R
SRR R AR U AR LS B A
T 2 st Al 55

23 ()R 7 e W A ) 2 vl 21 9 T AR A RN 3
A% ) T R R o DR 24 1, AT I 6 A5
ARTESF- TR 55° 10 1 1 B R BLiE s 17, 4 3E
FHFE 60°F7 , BUIE 5 E 20 182 km, J& 45 i BE L IE
AT 11 h 58 min[ 2% E R SC2EMISS . A4 PE
Biss 3 DAL, B0 — A BB Bl — I iy LA
DXFPHCE AT SEPE 24 h BRI, 0 DURIEHER AT
A7 1 o5 FH P PEAT AT e 22 /0B B 4 0 (—fiERE
FHS5~8 Wi, LA 11 ) TR, TR Lk
BE(75~15 om LB BIPRASR L1 12 47
J7HRE YA S, B AT e R Ay R
1 575.42 MHz 1 1 227. 60 MHz, & 3 F{4 F #1114
PR, L1 72 RS S M/l 3K (C/A) i ATk
(PR, L2 R P 5. P 5k 55 B 205 MRV
P Gl 52 M 1, FR Y 15 48R P(Y) 15, &
PIAERESE C/A FSAY 10 /5,35 1.5 m . A C/A #7]
HERT, & ARG BE 15 m (HUH SA BURHETZYA 100
m) . C/A W25 Pl Ak, 9155 B 4% P A, (i 4 4%
NN IETE R S AN ATETRILL o157 o I M e X 0 TN B
T R ZR FATIHEASE 5 A4 BR W b 21 B%, 32 24T
55 S BR AR ITAE 10 T3 AL DA A T 405008 AR B s o) g, 0
B IEBAISH, i [R5 A R i Ao v S %, &=
B EA L T R 2, EEAT S5 R
B A0 FHLAR Sty RV TS5 A 1) ) 4 B Ak a0 O
AL 3 A AR R VR FRAA 5 BN
TR < AR I PR R < R RUIm 22 AT 55
SR T4 3l R 1 AU H SR A B Y T P A A
o 5 AN AU RS IR 4 uh AEC B3 Rk ST —
ANt . P 4%, B GPS TR E S 3L, F LA
PAFFRUECLF B B AL, ZE A BUSL.

1. 1.3 GPS & IR

2009 45 H L J6A 31 Pifes 2 s 12
i A A2 12 IR AR 7 B IR-M TA. 1A
5 IR B M GPS BEA RS, IR-M A HE /& GPS
AL —4 7 W AR 48 8 B IIR-M
TAE(IR-21M) , U2 i /5 — 8 IR-M DA KT
2009 4E 8 A &S5 IIR-M TR TE 12 Hi5 - 3am
TAFT BT EE R P Bl AL MR S S 1 45 (L2C
). MIR-M T A L1 12 Ji 3 [ 343K % 2
BT s R TR ZE ) M {55 ( LIM |, L2M
) KRR G550 IF il RHH 2t e =2 H X
WIS ATRE 7. GPS 4 iy 1T W I o B ik 1) 17 4, K
W T LIRSS RS B AT I s o
1. 1.4 £k GPS T+ ik

GPS BACALEE — 2 TTRITE 2009 45 &%) GPS
1IF 288, TIF 304 Ok ©AT R Ml 45 16 4 58 — R AE
SL5, DR 1176, 45 MHz. L5 5 R 5 4 £ 4k
CDMA ( Code Division Multiple Access) ¥ Jifg 5, {H
Lt L1 R0 L2 B4 55 IMTE AL 3 4~ GPS R
FALF S (LIC/A (L2C \L5) [ TARR B .

GPS BURALAYEE = 2 2RI T 2014 47 J5 & 4t
GPS III LA, @  =RTEFMARLK. GPS III T
EIstTa B T 46K GPS BUACAL Ay el 151 H 41, &
NARBTE R T BT #LE (MEO) B GPS B, K
F“HEO+GEO” /) 2L BB 2, MU AT Y 6 HlLif 24
W GPS I LA AL A () A ey AN 25 4. 1+ R0 H 33 it
GPS I T2 ¥4 2 & f 0 #L38 (Highly Eccentric Or-
bit, HEO) 1 35 786 km 7545 [FJE Bk & 11 B35 ( Ge-
ostationary orbit, GEO) 45 & B # #d GPS IR & &2
JE. GPS 1T A 3 e K MR B2 v A IR 55 I A B2 T
YE BRI, T AT RS 5 Y R AT A, 1Y
TS R MBAE I EE, 76 L1 iR FIE I L1IC/A B
SeEREE IO RIS 5 (L1C 1) | S5 ER SN F ms & 58
WRES R BEN ] GPS TIT LR 3 4 GPS
fESPER(LL L2 L5) 1Y 4 4> RJHIMEE S (L1C/A |
12C L5 L1C) [RI i S0 o7 B Al e ) 1 i i) B4
SEAE, AR ] (5 ERA Rk 1 U3 55 22 43 £
1. 1.5 GPS H§E T4 5 BN

GPS W tf wh S2 e SA L3R ( Selective Availa-
bility, BERER] FPE) | BRI K Ho7e 2 D7 thoin A8 28 1k
TP S AE B o A PRAS I = ikl sl T4,
H B & B AR RAR P e 6 BDRG E , (Am vf i o7
M55 (SPS) 4 B 78 K- B A R HuB#AK 4 100 m
ZiAi. 1994 4E 1 H 31 H XL AS B ( Anti—Spoo-
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BRI T E SR G KR A R AR R # v -23-

fing, S HL ¥ 13 ) , i b %% 2 AL IR 55 (PPS) 19 P 14
SRS (Y 75) 1 GPS TR & ST P i {5 5 Ak
— I GPS HEUHLT 2, B 1E P RS BERIE FHO#&
eI B RE R P 545 BoRBEA TR F Tt AS BUR
AR C/A B T AR P TS AT P A A A 0
WA A AR AT U P, 5 2 G 28 0 R I AR T
ARG HEE. 2000 4E 5 H 1 H SA BUEBUY , X B E K
T FF Y B4 52 A2 G B PTG ARG #2129 10 £, oM 10 ~
30 m. 1510,

1. 1.6 GPS RHAALIRR—WGS 84

1984 A FL R Hb AR A R 58 WGS84 ( World Geo-
detic System 1984 ) , FLAMER 1A 5 38 > o BR (19 K ok
HET R AR U)7 1Y, Lo 5 sk O A
B Ry MO AL bR 2R . R AR Pl a= 6 378 137 m,
R = 1/298. 257 223 563. WGS84 I H) U WA &
K FH GRS80 MAER , J5 A L&/ Nk itk , 33 WGS84
THERAY i 2R A0 X GRS80 i BR A i 277 28 /NG 22
St WGS84 S DL b 3R 5700 o4 A Bk i A 119 Hb [ A8 A
F B 7 538 0t 5 e 2k 0 E BRI ]S ( Bureau
International de 1’ Heure, i FK BIH) 1984. 0 fir & X 11
PP Ho A% ( Conventional Terrestrial Pole, CTP) fY J
], X $li35 7] BIH1984. 0 (Y& 741 5 CTP 77
MIAE s, Y hEE BT X RhA Z Bh BT e 1o T, 4
EEE%E/%[“NB: .

1.2 EET EIEE RS ( WAAS)

B TR AL 2 A R R G 36 I Y A
LI B 5 R 45 WAAS ( Wide Area Augmentation
System) , /&=FE T GPS WG58 R4t , 52290 2K E N
Z 4t DGPS( differential Global Positioning System ) Af
L, WAAS $AE T AR A Al 55 Xk, Yo FE AT [ Pt 22k
M, N5 DGPS HAEFE B 4, R 1%
DGPS HRHETR BRSNS 7.

HET WAAS (K R 450 38 2% Wik | 3 4~
Fouk 4 NS S AT, 2 ek ER L 0E A,
2 AN E AT G AR WAAS TIRER) GPS
FEWHLLH L. WAAS SEPRAE DK EAS FE 95% 4 2. 74
m, FEAEE 95 %N 3.89 m, (5 S EHE L EA L B
R INA R R 257 ( Cold Bay ) AV vh &8 1Y B 4
FREL NEK SEVYEE R X, WAAS BAT 3
FhIBE, BN # b TR (GEO) IR | 58 G- W il A
B4 TItE. WAAS 5k B HNLZS S0 IR 55

1996 4E & 4t T POR #i LA, & & T 178°F
RV AR GE E2s (e B v B Bl B
35786km) ;1997 4F &S T AOR-W it T A | &

BT 54°W B R PG AR IE b 25, 2006 4FFKIE S 2|
142°W. 3% 2 Wi#RJE T WAAS FELFH A [ Brifg = 1A
FHIA 10 47,2006 4= 9 H AL EE 240, M 2007 4= 7 H
30 HB A5 1k WAAS {5525 (SIS ) AL
2005 4F 9 H A1 10 H 7351 & 51 T TeleSat ( Anik
FIR) Fll PanAmSat ( Intelsat, Galaxy XV )2 45 #r /1) #
M TR 40 905 AT 107.3°W 1 133°W BYZRIE |
25, Zead 2 R AR 1T, B AR GE 2 Y
FE PrifE g AL, 2007 4F 7 A 1EGE 1T, K 4% WAAS
ST 7% B AT AR 10 4011

2 BEHERNESMIERS

2.1 HEHE—RIESHES(CICADA)

e 26 B F AN TR R S8y R R w5
AL T 1965 45 JF i 7 25 — R LR SR 4 Cl-
CADA( Cicada satellite system , B L2 2% 2R 40
25 [AIER A R 12 0 AL AR, JB X8 TR S R 4
MG AR TSN R E—2ERPE 0 T A
F 5L ( GLONASS) Ba5E 1 HEfil.

2.2 £HHESHM I E RS (GLONASS)

GLONASS ( Global Orbiting Navigation Satellite
System ) J2& 7F 4% Ifi 5. 4% ( CICADA ) 5 fiit 2 45 () £ il
b, M 1976 AEFFRA TR AT EE A0 TR S &
g8, BT 2 E GPS B 4 5. 1982 4F 10 H
12 H &5 GLONASS “F4” TLE (COSMO0S-1413) ,
1996 4FE 1 H 18 H AW 5E kit BEM AN, &5
XM GPS FIRHCAY o B FE 0 TR SRS
GLONASS 21110 24 0 T B 8, A 21 T AE
BN 3 A & A TE 3 A FDEHE b s
FEZ) 19100 km |, LEE GPS T AEHLIE LY
1 000 km. TETE L B 2 B 25 I IE ik
5% BI7E G1(1591 ~1 610 MHz) F1 G2 (1 240 ~
1 256 MHz)2 B bR M43 24k (FDMA ) J7 5K
P2 AR IS 5. GLONASS Ak £ 5% FAR % 1
i) PZ90 (Parametri Zemli 1990) Ak#fr &, H 1 W 45
i L B A £
2.3 GLONASS EEERE SH K E

1991 4E J5 Bk fift /K 2 1T, GLONASS 1Y 2 i B A
12 BB EBNBAT, s A A 2 ASFE b, wT R
PRALA B A (7 5 5. B A R IA, Fr 1) 2002 4R
4 A, ZGERFT 8 B DA LIEH &84T (T H
T, ESEENRY R RDTE 18 T
A) ,GLONASS 8 — B [ I 7 I5t. k% Wi 28 0 &2 05
J& , PR AT GLONASS M R GEWKE T AE, [ B




© 24 - Mo B A LK

% 34 %

.25 %] GLONASS ) &g & & T./EH. 2007 4F 10
H26 HFT12 H 25 H, &P W2 kA T 6 Wi
GLONASS-M M TL & (—#7 =A&L) , ffi GLONASS 7
BT AR IRE] 18 L, JE ASR LR i a1 3 N 1)
MRS, 212009 4F 4 H A7 20 i DA H. 115
T 2010 4 JE 5E A 24 0 PR FH 45 1R, 28 GLO-
NASS 4ER7H 5.

H AT, %5 =4% GLONASS TLA ( GLONASS-K)
F 2009 4K G125 X 26 TR AMUAE ERERA 155
ZAE(FDMA) {55, i ELIS #4157 37 (5 43 Z2 41k ( CD-
MA) {5 5. GLONASS -K T & FHfrik 10 ~ 12 4F
(GLONASS-M T2 F A 7 4F, GLONASS T2 1Y
R 3 4F). 2010 4EE 2011 4R TR & 5 2 Wi ik &
A P 4% TR Loutch—5A A1 Loutch—5B, T2 ¥
SENE T 16°W 5 95°F RYARIE a5, BA T
GLONASS & = , Nt FH A WL 7ER S i 4
B K FE 1Y GLONASS {55, 5 0 k5 BE 3k %)
1.5 m. 2007 4F 9 H 20 H#E FH T GLONASS
PZ90( Parametri Zemli 1990) LY T s i H 5 [ Fn b
BRZ % fE 42 ITRF ( International Terrestrial Reference
Frame ) #H—2L.

2.4 GLONASS K4S

GLONASS T4 fE 158, R HZER G H A
PR . T WA s R AR [ P A SR
Lt GPS IR, TL AL FE B A 1 Jd, o0 2 0 ¢ {5 il e
Z WGy Z2 M A5 R ) R ] PR, o
TR FE N TC L AT |, — e iy PR 35 T i RAR R
SR OB R 59 10 00 380 559 Pl R SO 24 R st /b ik
W TH AR
3 RRiMFERMMESMEERS RS MNF B

gl
3.1 BRillBHitHIE SMEE RS R4 (EGNOS)

EGNOS ( European Geostationary Navigation O-
verlay Service ) FH KU 25 1] Jay 42 10 171 5%, & BN 1%
() T A G sm R 40, AR50 5 GPS 1Y LS
M1 L1 GLONASS 9 L3 &, fE 2 M2 GPS #l
HLASATPERE W6 2 e 2 P I oK.

2005 4F 6 H EGNOS 1F X & pY. 3 3 15 75 i i
(927 3l [F] R IR 35 [ GPS FIME 2 4 GLONASS 2
AEWUE N R GRS, BE 2 3 £ H0)EL ( Norway )
ARG TP AN S AR BI R G205 B IR X
BB ETEA 3 W A E A R O X
WK ZERRAES R R RS DELESE

B 25 PR IEAR S R B )2 MOEAR 5, AT K i3
T IR EIKERE e 5 MR AT I , R ARG
JEPR B 1 ~2 m. 25 [R5y, 3 Wi HE TR 535
J& INMARSAT-3F2 (AOR-E, 15.5° W) , ARTEMIS
(21.5°E) . INMARSAT-3F5 (I0R-W,25°E ). Hi i
Ry, 7E 12 DNEZEBEE T 30 D0 A LA Wl
(RIMS) ; 7EVGPEA B KR DBl M AEE A T 4 4
FHHL (MCCs) s 7E B ROR] L E  PUPEA | e 11
T 6 A~ Fili ML T 3 ( NLESs ) 5 76 75 BE 2 Fnk
FE 3 7 40 S 3R, EGNOS g {1 ( GALI-
LEO) 4T T 2&mH 71
3.2 {n#F & ( GALILEO) it %I

FE 25 EGNOS Hir i £ 55 iy L il -, 2002 4F 3
H 26 HERE B B2 BUE fii GALILEO T2 St 7
RGN, GALILEO £t A 2 —4 g R A
(T AS Bk TR SE N RS

GALILEO &% 2 BEv it 30 firh s B2 RDE$I
HE(MEO) TN, KA 27+3 BFEMAL A 3 4
T, BB A 9 W TAE TR 1 WA
A BB N 560, BUE & EE V-4 23 222 km,
BB 14 h 4 min. TEAEPE LN 650 kg, )
FE 700 W, %3t 54N 20 4E. t RS> 24k (CD-
MA) § 33038 A5 il A5 5 50 A TG 5 A& S
5 A LB A IR R EL E2 (ESa E5b il
E6. A F 15 5 % M El (1589.742 MHz) . E2
(1561.098 MHz) .E5a(1 176. 450 MHz=L15) Fl E5b
(1207. 14MHz)4 1 #, Hrp (E1+E2)/2=1L1=
1 575.42 MHz, (E5a+ESb)/2=E5=1 191.795 MHz. &
FIM5S E6(1278.75 MHz) 2% &4 1] AL IR 55
FUFBOR FOl T 0 A 2 IR 45 158 S 1 T Bk i
. MRS 2 A TR S oG 14 A4S M
FH R B2 i 25 A BAATAIL AT XU AL, A5 24 GTRF
(Galileo Terrestrial Reference Frame , il ) % b Bk =
ZHELR) , ANFT GPS i) WGS84 Arbr &, B e —1
PR iR 2% At 3 em (9 F R ML BR S % fE 42
(ITRF). A HE 5K MRS B, SUBCA 4 m, B
15 m. LGS 20 B L GPS & 10 7, #2457k
FGEE 1 m(RUI) 05 7 MR 55 8% & s 5 Fe
A1 EGNOS 1458 R G M 454, KW 58 0K i nl ik
10 em. 2005 4F 12 H 28 H &% 75—l GALILEO
TEFUIIE TR (GIOVE=-A) . 2008 4E 4 J] 26 H &4+
T IR AE T2 (GIOVE-B) . UM K =it
¥ #E 2012 4F BT 58 B 4 ¥ GALILEO A JE& 1Y
%%[19~20] .
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4.1 1t SAnikse Z% ( BNTS)

BNTS( Beidou Navigation Testing System ) J& 74 i
HEA R ORI R G (L —5) WP EE
—fRTESATRSE. 2000 4F 10 A 31 HF 12 A 21
H 2+ 51% 5 T BEIDOU 1A ( BNTS-1,140°E) 1 BEI-
DOU 1B(BNTS-2,80.5°E) , Bidt 3} — 5 XUE. 2003
45 H 25 H &A%Y BEIDOU 1C( BNTS-3,110. 5°
E), bdt3} —S5 3R M4 H LA, BNTS F4FEHR A
1ExUIZE 47,2007 4F 2 H 3 H A% T BEIDOU 1D
(BNTS-4,86°E) , Mt} —fCid ¥ £, X 4 Fi#S )=
GEO HuBR (k38 «“ Jb ) STy L.

Hardbl 2 s A A e 2 dh E R 1000 2
RS T —5 DR SME M R4, b
Sl RE IV EE R G 1 AN s KK B IR 5
O 2 MRS 41 ARG AR R G
)1 b AR P AR R DG R Ak 57 [ 320 S e
PfRSS . BNTS ZRGeR H 3 8l X80 a) I iE — 4 St
SR E LK VRG24 R B B SRR I (2R
22 R S5 20 m f5540% 2 491. 75 MHz. &40
AR R, AE/NEF 540 000 77, BNTS RS A7
FERGAS 7 THI A T) 8, — 2 FH P o o7 B 20 ) T k59
TR HAE S, R R B , XA F B AR, —
JEF PR R GIL, AR & ks AR
7 TIAE T AN 1 Ao
4.2 t3} S I E RS (CNSS)

CNSS( Compass Navigation Satellite System ) 42 H
& B0 S7 ) 4Bk TR S E O R 48 (b AR
RYGL) SR 5 (4 T B E A B W R e
RGN GPS AR B A IE AR | B B T
GPS Myl sl 7 5 =X, 1E 76 JE B H () CNSS 23 1] Bt
B 5 Bisbski - H0E TR R 30 WARE R HE T
SR S b ERF R 58 (GEO) LA /3 A7 78 AR i
|25 58.75°E, 80°E, 110.5°E, 140°E F1 160°E ,
HEICLR f ST TR IR 55 ( RNSS) FlJG £k i 1l 5 T2
K55 (RDSS) {55 30 Fidki (ks TR iy 27 i
BL(MEO) B AFN 3 Ffi A} 3k [A] 25 B (1GSO) 1.
BAR, 1630 B EFMA P E b2, #2144 RNSS 7
5. 27 W MEO TR S fEfifnh 55°8 3 s
i b, AR B9 AR Ul R E R 21 500 km,
BJ COMPASS TEHAE 4 A5 54% ik 8 F S (e
5.1 561.098 MHz(B1),1 589.742 MHz(B1-2),
1 207. 14 MHz (B2),1 268. 52 MHz ( B3) , &M 3k

Y A A ) B ARG T B D R RS 4y &2
Ik (CDMA ) B — 3t il fm 25 3 ( BOC) 111 7 =X

2007 4% 4 H 14 H &S T B9 CNSS Hh#iiE iy
Jt=]- 541 T2 BEIDOU -2A ( COMPASS-M1) . 2009
4 H 15 B, 2GS 240 A BEIDOU - 2B
(COMPASS - G2) & % F+ 25 JF T 20 H it F] i A
35 786 km = B ER E 1EBLIE. CNSS RG K 4) 2
BB, — &S X R S, 2009 ~ 2011 4F i 5 & 3
12 T 4 R ) R W X v R . 5 A
BB A BR R G0, 5 ~ 10 4E I A] % 5 18 i 1
A LTFRITE 2015 ~ 2020 4558 i 35 8 1 5L 20 A1)
S BB o E AR A TR R SR S 4 R TE TR
SEDL, PEHETF IR 55 A2 AR 55, B 2 0 A% B A
10 m, ZE FH 253 28 (VRS B T IR TR 2% 22,

4.3 HE I ESMIEERS

HETHET GPS By H [ M X 7 3k 34 58k 22 45 A
A5G r ] A9 o oA A 5, 6 IR s 2R ) v L
X I R 48 (CGNOS) 5 1k s, JE b &
it TR RS G0 R G0 E AR, AN T8 .

7 [ b X L WAAS /7 EGNOS T RE 1)
GPS FHHL, H it geHz Ui 2 2 9 T2 1Y WAAS il
RIE5. N GPS FRML L EREFE 2 BT RN E
HRAE T E AR R ) RS VE L2 , HE AT Z B R
BT, A R ORI T B E T H R AR R 2
WWAAS TEMES, LM 4k 129° 125°, 1 f
533 R 550,500, J= Kk A H A ) MSAS #Hb 1L A&
(MTSAT-1R, 140°E H1 MTSAT-2,145°E). 1 T
L5 H A MSAS b1 2% 0, H WAAS 5 MSAS
EATRA ], H TR PR BEHLIE 5 (PRN) g AN [H]
e, N A B R A WAAS / EGNOS 1)
AEMY GPS F-HEHL H ATAHE W42 &5 GPS Aok B
AEA“ A\ E TR 1) GPS F-HEHLIE Ik
55 BN B RS AT I8 2~3 mP.
4.4 FEHPED EIKEM RS (DGPS)

T Vg S T R e T L R bR
8 T Wi O LR FLAE ) AR 22 40 2 3K N RS &
FRUE” R RAG R G 25055, T &M GPS &
WU ARG . 2001 4 3% [ W g #5719 20 S JCZe
{GhR/ 2257 2FREN R G (RBN/ DGPS) FeyfEvli £ A
BAT. 2000 LI, b T R Ry e B T i T AR A
W R R R E R AU R L m DA
Tl 28 JRORGORS B 0 8 v IR 55, IR E =S T 24T
g% CORS M4 VL hk s X a7 17 4% [ i Lkis
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152 R 40, X LR ZIET GPS 1 [ fifi B 5y 35
L ERRE N RGP

4.5 FEMIPLIRRMEIIER

4.5.1 1954 4EJt T AL bR & (BJS54)

e FE AT AR AU X — 2 = A PSR =
FAAHEA TN B - 22 i 45 BJSS54. 240 % A H H £
FF 3 BT ) — 2 = AR BB, b 1) R S AR 1, B
A g SRR 0 K H I, AT 51 T SRR AR AR R
M 3R AL AR 22 R FH 1 2 25 i Bk A 02 e v 28 5 B 0
WHERIA (krassovsky1924) , K%l a=6 378 245 m,
SR b=6356863 m, @K f = (a-b) / a =
1/298. 300 003 166 2, HJLfa[ Hpuo AN 55 gk 80 5
B RS0 R AR 2R KHI R s 7E51] T 4% )
(REAEE) . I, (A5 7 b 4 | g T S H K
K HETH 5 S B HERIR Z [ 1 228538 60 2 m, 7EdL
FOBXALEH 40 m!' 2
4.5.2 1980 E R KM ALFRFR (PH% 80 AAR R )

M 1993 AR, R E R T 1980 4F [ 52 K M Ak
B A Ay 0 L4 TR O A JE . B DA 1975 4E
B ) 2 5 b Bk ) BRI A5 237 0 A 1 2 25 i ek Ak
(TAG1975)1E A E 19 S 2 MR ik, LK 3l a =
6 378 140 m, Jii % f=1/298. 256 997 802 9. Kb 5
A P E B P 4 VR BH LK R B PR S A, B 2
M AR PE 75 ) 36 km &b, T LA SCFR“ PH % 807 Ak AR
R ZAERRE S ORI ARAR R | TR FH BRI
KL LE IR AE [ PR A B9 WGS84 iR 2 il 1)
HA 3 m 24,

4.5.3 2000 [EF K HALARF (CGCCS2000)

1954 AFALHTARAR 2 T 1980 [E 52 K Hb AR Bin 22 #F
2 LAAS IR 62 25 R BRI S i DX K e 7 o 1 e oM 2%
A S B RAFR N e R R RN R
JEOUPEE ST AR AL AR 2R T3 B R H A B 2R 1Y D
HEWERFOAE S, 5 GPS BRIAM WGS84 Ak fx
RAGEES. RGP A N RAEFIE N 229 ) , A 2008
4E7 A1 BHE, 3 H 2000 FE %K HAR R 2. 2000
FR AL AR F S 4R MO A8 bR 2R 78 3R [ 1 B A
B, LT A A T RN RS ) A i R 17 5 2
D HR AR ER S BT, K4 a=
6 378 137 m, i % £=1/298.257 222 101, 5 ¥ 47 [
KRR R e AT L JE I 8 ~ 10 a. TR
FH 1980 4 [ PR K Ho I £ 2 %5 R 4t ( Geodetic Ref
System 1980, GRS80 ) W EK , HJLAR 0y 55 Ml 55K 50
A, BB KA bR 2R 0

5§ BRZYgIEERRAES EXRTN"IE
R

5.1 ZIheE D EMIE R % (MSAS)

MSAS ( Multi — Functional Satellite Augmentation
System ) & —FPE LI E WAAS [T GPS (4N
W ARG HHCR ) H A B A7 & 589 MTSAT B A.
2005 452 H 26 H & GF1) MTSAT Huek i 1k #iE T
B (MTSAT-1R) $RAF ), & &0TF 140°E, FE M AT
35 800 km Ay 7RiE a5, it F 4y 10 4F. 2006 4F 2
A 18 H I & 545 2 i MTSAT TLA (MTSAT-2),
SE T 145°F SR8 B3, M MTSAT TR K 5Lk
FAA B BT 00 2, 2 A 00 0 0 B 3 4 2 24 7 9 [
B FRRICR MR AR RS A 3 M
2% 3. MTSAT ¥4 MSAS | #1551 55 K 250
MEPH/ KA X . T 5 D 2 2R 58
2007 4E 9 H 27 H MSAS #% 1F 20 52 1 45 i 23 fdi 7.
MSAS i R BEHLIE 75 ( PRN) i A5 (129 £ 137) AN
[f]F WAAS i (135 1 138) , & [E ) WAAS Joi%k
AbFE MSAS 45 038 3R A5 2, HA T PR RATAL
7 SBAS UL HLA REZEFH MSAS 15 (e 5.

5.2 “HEXTR” DE RS (QZSS)

TEA N MSAS B LA, H AT AR IF 76 dE s 5
T GPS WA E TR SHUE N REGE— R T
2 A5 (Quasi—Zenith Satellite System, QZSS) , 2 i
QZSS MR FJE— B EE M GPS R 55 KLl
i, H AR G % £ b 57 10 500 5 07 E 11 QZSS
JEFRUE N Sl s A RE R LA R4,
BIEM AT 3 AN mEE B 3 PRk [ A
TR, AR H A B 25, 3 AU A K
Bl a=42 164 km JR/LC3 e=0.09 9 FUHAIE , i ff i=
45° FFAZ AR Q k25 1200, B AE A0 £ 60° LA E
fzsia] 2= /0 n] DU B 1 1GSO TLA, BB AN A2 FH.
P AR T H DR L X AR 3R AE 5, X QZSS Z
FITARR M “ R T TR S R G R AL

Q7SS T2 FZEFE GPS DA J:H, nls®ik GPS
RGP R MERE 5, $2 0 Aok BE. QZSS BA i
555 GPS J GALILEO TLE {553 %, 4 L1C,
L1 C/A 12C L5 Fil L1-SAIF Z{55 %3,

6 ENE GPS MBI MBI R SMASR S
HERBSMIERS

6.1 GPS HiBh§ith 3G 1858 S A1 R 5t ( GAGAN)
GAGAN ( GPS Aided GEO Augmented Naviga-
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tion) /ZIET GPS IR B RS, & M5 5 H 5
A RE KRB B B 11X fig S P B2 448 GPS {7 B A
ZWIE SR, WE T GPS BILH R R 5. R4 H
25 (] B A T B 2H i, &S TR Bedl % GPS LA AT 1
GEO TLAL. IOR TLE T 2005 4E4 & 5t ,2009 4E 3 A
FIWPIFEB RN LA 142, 5°F, GAGAN 15 58
Pl Fh DR 8 v ) INSAT-NAV L& ( GSAT-4, 82°
E) # k. B ab Tl i B BL.

GAGAN TR RH C JREBI L % B R4 R 2
B Ho C P B EE A I L B R e
GPS 1y L1 (1 575.42 MHz) FIL5 (1 176.45 MHz)
WA, TR S AUE B, R AT 5 GPS #1T
M E AR, M B G 1 A4S F 435 ( INMCC) |8
N2 (INRES) (1 A AT A (INLUS).
2007 4 8 H 14 H 5 i a1 R el 8 il ik, & fir
FEEHATE 3 m LIN, B KIRZENT. 6 m.

it 2010 4F GAGAN # A 5 s /ER B, i &
3 GEO WAL (Hr 1 A4 H) . GAGAN Akt
Rk O35 22 [ T I 0 R 48 (WAAS) Bk
GALILEO F H A Z T g T2 14 3 2 5t (MSAS) 1)
SEARHEAS ;@ N5 [E bR A 1F, 758 A0 3G e b 1 )
i @ZS [MFE 5 (SIS) 7 3 X ¥ 2 4 B WA A
X, @I 523 GAGAN R 40, o0 B[R X a3 i T2
B R YG(IRNSS) il B H R it 5
6.2 ENERXIH S I E £5% (IRNSS)

ERJE A F @15 A IRNSS( Indian Regional Naviga-
tion Satellite System ) & — > 57 i X Il ME = 00 &
G; B PN HE 2 1 500 km. IRNSS &8 3 i
HBRE 1 HUIE (GEO) LA 4 P4} s Bk [7] 4 3
T (1GS0) P AN, 3 Wi BRE 11 138 T2 7F 34°F
(IRNSS-2) .83°E (IRNSS-1) F 131. 5°E ( IRNSS -
4) B IRIE L2 54 TR o0 29° B HLER [R) 25 1 TE
TEAEENEE |55 55°E(IRNSS-5, IRNSS—-7) £l 111°
E(IRNSS-3,IRNSS-6) Al , s R , AR5
& 24 000 km. GEO L2 #4515 9.4 4F,1GSO DA %4
fir 11 4F.

IRNSS 7£ S J Bt A7 DA, C J X T2
DR 76 L1 LS S P & 3 505 Fn S i fs 5,
T ML L R IR A B O R A S S
GPS .GLONASS #l GALILEO Z 4t M3 2%, 76 Bl I
H DRI 20 m (9 58 (RS L ZE B FEAS 4 S it
10 m SENLKE . IRNSS A2 J @ 5 1 RIFE 2009 45
HAEL B — B GEO LA, i THfiBh GPS X 33 5
ML, I T IRNSS RGEF AW A5 0. 2010 ~

2011 4ERTH-A S 3 Wi T2 w1558 i 28 0] B2 R Y B
INHA. 2011 ~2012 4,7 0 IRNSS A8 A B 58 3
R NIBITIH,

7 DESMASERLSUEHN N AR

MBLE 6 [ TR S At 28 48 9 BRAR 1 A i 34
B P NIRRT R R U A RE S B G
SRUE BL, AL FER ] S e B 5 [ GPS %
WKL A {5 = BEAR ST H. A5 18 TR SALE 5
HNCHLE, al A Z Rt . S GPS BUULIR A
e JEE 4 B 5 OB S pIL i i 5 o 5 — AR
SERAT TR RGBT, RE AR S B AL
JEH) GPS FH 24 R i R BRPUIE T TR R
BRI s 22 GE A S O Lt e — Rk . Bz
A Ji TR UL it B E LA R BUE TR oY
FEARA IR R, 16055 RSO 1 20 1) 15 3 2R
R S WA BRAST R L X, TR S5 A 37 B A K A5 3] B
Iz BN
S 3k
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Analysis and Planning for Landscape Pattern of Riparian
Vegetation along Wenyu River Watershed

BAI Jin-hua, GUO Hong-yan, GUO Jin-ping
(Institute of Landscape Ecology, Department of Forestry, Shanxi Agriculture University, Taigu Shanxi 030801, China)
Abstract; Based on topography photos and aerial images, adopting Geoway, Visual FoxPro and Microsoft
ExCEL to deal with and transform the data, the paper selected several factors including area index of
paich, standard difference, change coefficient, landscape diversity index ( LDI), landscape element
dominance index (LED) to analyze general landscape pattern. The results showed that forest land and
shrubs were in charge of vegetation landscape along riparian zone, large proportion cultivated land could
not be neglected ; sparsely distributing villages were the main reason for landscape fragmentation; water

surface and meadows were significant in maintaining landscape diversity. Thus, corresponding planning

and design for sectioned control of the watershed were proposed.

Key words: riparian vegetation; landscape pattern; landscape planning; Wenyu river watershed
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Methods for Predicting Potential Habitat of Bursaphelenchus xylophilus
based on Ecological Niche Model

WU Wen-hao, LI Ming-yang
( College of Forest Resources and Environment, Nanjing Forestry University, Nanjing Jiangsu 210037, China)

Abstract: The occurrence point and 31 environmental variables of Bursaphelenchus xylophilus were gath-
ered, and 4 models namely Classification and Regression Trees (CART) , Genetic Algorithm for Rule-set
Prediction (GARP) , Maximum Entropy Method ( Maxent), and Logistic Regression (LR) were intro-
duced to generate the models for potential prediction of invasive species of Bursaphelenchus xylophilus in
Jiangsu of China. Then 3 statistical criteria of the area under the Receiver Operating Characteristic Curve
(AUC), correlation (COR) and Kappa were calculated to evaluate the performance of the models, fol-
lowed by analyses of major contribution variables and environmental influential factors. The results
showed that in term of three statistical criteria, except prediction results of the CART, other ecological
niche models were excellent and outstanding, in which Maxent presented supper property in three aspects
of imitating actual habitat, selecting for major environmental factors, quantitative description of the influ-
ence of environmental variables on habitat. GARP showed well in predicting potential habitat for Bursaph-
elenchus xylophilus. Elevation, annual precipitation, precipitation seasonality and temperature annual
range were the four major environmental factors, which influenced spatial distribution of Bursaphelenchus
xylophilus.

Key words: Bursaphelenchus xylophilus; potential habitat; model of ecological niche; model for predic-

tion; environmental factor
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Fig. 1 Potential habitat map for pine wood nematode in jiangsu province of China
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Study on Spatial Structure of Different Vegetation Types in
Jinyun Mountain of Chongqing

SHEN Yan-ke, WANG Yu-jie, CHENG Chen

(College of Soil and Water Conservation in Beijing Forestry University, Key Lab of Soil and Water Conservation and
Desertification Combating, Ministry of Education, Beijing 100083, China)
Abstract: The paper selects 9 paich-type indexes and 13 landscape indexes and combines with GIS and
FRAGSTATS to analyze landscape patterns of different vegetations in Jinyun Mountain. The results of the
analysis show that the most dominant patch-type is Masson pine stand, accounting for 52. 7% ; and the
second is bamboo forest, accounting for 20. 9% in term of patch-type. Both the number of patch-type
and particle size of different vegetations have great difference, and spatial shape is a little complicated.
Concerning landscape, the number of different vegetations of Jinyun Mountain is 12, the number of patch
is large, and the distance between patches is so big, appearing decentralized distribution. The largest ar-
ea of the patch accounts for 24. 69% of the total area. Landscape type is relative monotone, the whole
landscape is controlled by a few landscape types and some dominant landscapes show a good connectivity.
Key words: vegetation types; spatial structure; landscape; patch; GIS; FRAGSTATS; Jinyun Mountain
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Tab. 1 The landscape indexs of the vegetations of Jinyun Mountain

D TYPE (}:::/ P Lé/l: b7 N/IP:/ Nizlsz/ AWMSI  AWMPFD MT/ MPI 11

1 )X INN 612.77 52.70 41 14.95 4.21 1.19 107.92 866. 56 59.05
2 BT 243.01 20. 90 41 5.93 2.42 1.14 119.73 84. 01 45.37
3 22 5k 115.94 9.97 15 7.73 1.91 111 180. 14 37.86 60. 14
4 FEARM 81.41 7.00 19 4.28 1. 80 1.10 229.41 64. 05 67.18
5 T AR 53.10 4.57 35 1.5170 1.59 1.09 154. 18 65.22 69. 35
6 T XIAK 9.36 0. 80 1 9.36 2.38 1. 15 N/A 0. 00 50. 96
7 AR 8.77 0.75 5 1.75 1.56 1.09 562. 54 0.39 50. 46
8 ILARLAR 8.62 0. 74 2 4.31 1.97 1.13 2318. 42 0.00 68. 54
9 AT AR 2.45 0.21 1 2.45 1.37 1.06 N/A 0. 00 35.35
10 TR 2.13 0.18 1 2.13 1.37 1.07 N/A 0. 00 44.26
11 HEILFR 0.36 0.03 1 0.36 1.24 1. 06 N/A 0. 00 0. 00
12 HeM 24. 89 2. 14 6 4.15 1.57 1.08 512.91 1.11 68. 30
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Tah. 2 The comparing of indices of the vegetations of Jinyun Mountain
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Fig. 1 the distribution of vegetation in Jinyun Mountain of Chongging

LERA S52.70% R EAEZ, RAE T4 K,
B R E 2. T3 B R fh , 48
IS B, B S FIREBUEE , B D R AR
AEBREMEEEMESE FEZEFRELEHA 131
hm® ) R AAAK A JG B B E ARt A CH Fh AR, B AR
BEH . EMTHER—RMMALR, KR K B
9 20.90% , HERBEAZ , R KRPEF, =
[ e AR B B A%, WA 5 3R ) 1 B B, A AT MK
5D HILFHE I BRSP4, 3 2 B b B ATk b
AREZASBETRE NG, BRELEHK LK
TR, 4 S AT IR AT AR AY 9.97% (7%
4.57% , =3 25 (A T AR BT P9 & 8 000 3 o A 47
MBS E e %, BLAR S5/, S 34 f5 o B 8 {8 35 /)
AR 5 91 ) 98 B K, Bk Hy e BE B 24 79 A7 B B
EROE , s, AEM A RERNHESR
B, 22 JEAK S HAT AR AR 2, BE BB B B TR AR
B, - £ 40 3 45 BOM IBOA 5 9 91 46 BB R /D, 5
WA BRE e ] 410 30 JAE v L o8 4 M O 5 A2 AR AR R TR 8

BRIEEEER, HESTERYML FLEAMGT
HZELAE I U ERAEARARILLZEAESE
gy, ARG BE B8 B ; F RIAK B AT AR A L AR B
R, ARG XK B EBRA 0.8% £4. Fr
AR RH MR RER, KRR EERE R
INBAARCRL AR IR 2, T3 % 3 BE B e K, il S F+ 9148
B AR, T B H 1 28 B 2k 2 Y [|) A R BE B, 4+
BEHGEMTHRREREEHBE L TRIME AT EE
ARBERTPEE AL S PTAR E AR LR R A
— AR RARTR/DN, 2 R R R R e R
B SRR 2. 14% .

B 51 E 4287, 48 = W R [ R PR g By
A SR ARAE R  BEROBCH AR E | HIR AREER 5 5 &
T BLEY 24. 7% ;- 15 0% 35 BE B 07 35 48 36 15 BUEE L
B, R BE S 1) A B BE AT, A R B EG B R
ZREMETE R (1. 443 1) AR, F X FAE R K HI S 4 A
KT RWA K ZHEMEIEE(3.585 ) FRAMZE,
U 208 TR X B (R O ey D WOR S R A 5



- 42 - Mo B A LK

%34 %

SRR B B B I AN 2% 2 1 A ) S WA AR 4
F A2 A T ARSI BEFEEL 0. 580 7, AN [R5 UL 43 A6
b T 25 KO BRAEE (68. 634 8) B, U Sl
A R S AT B T R4 G 3%

4 #it

ARG R HBE PR AY 5o 2 A 7KF- b A 50
BEUEULGA T 25 = LA G AL A S5O0 25 (R4 SR
TE. S5 L e BRI KSF b B9 X 4 3B
B S AR, 5 52, 70% ; HLR & 2B AT AR, o5
20. 90% ; #5925 R BE He £ H FRL AR K /N 25 S A
K, S BIERE R 2%, 5K b 25 2 LI AS [R]
KA SRR 12 4> B H A2 H B ) bR R 25
TE, 43 A OB, B K BE B 7 S0 R TR Y
24. 69% , 5 WS HY AR X B | HE AR 500 R 20 B
ESIVECT ISy e S =e VI Eilh A A =S fR 0] FS Tk

FRAGSTATS 3. 3 1% 5 WL 48 b BE % 458 1E 1 b
J AT 25 11145 A S TR 1 25 (R 25 K R AIE , e 1) 2 32
HE T Z AR ST R , A T SIS SRy 4153
S AT AT IESE. R, 7 GIS F RIS T,
REMS A U AR /R TR 5T DX S5 LA oy 5 WA, R iF o £
Hi I FH 23 (A0S Jm 08— Fh oA 20T Be, T oy - H ) FH AR
UASTES TIES S & i R &/

(1] REE, HE R, 085 . /R = R 3R R

A EERTSEL ). A A 251, 1996,20(4) :355-326
[2] ZHF =, EEN. G (LRSS EXT 7 i
W[ ], Jesbll R 2274, 2003 ,25(5) :81-84
(3] ARAMK, SRULIT. . 0 P DU AT L AP AR SIS X 3 T 7 1) 52
ML J]. H KRR, 2006,4(4) :33-38
(4] XUEM, PhEpl . 25l AR XA AG [ A ] b
R W AR AR AR [ C ] IR P R R
27 AL, 1988
[5] Formam RTT. Land mosaics:the ecology of landscape and re-
gions[ M |. Cambridge ,UK ; Camhridge University Press, 1995
(6] HET,ZHF2 . UREWATENHERMBEL)].
HFERL:,1997,17(4) :356-363
[7] AHAZS . B DR Sz A R 4 A [ )], A
#2,1995,15(2) :113-120
[8] WAFEME AREE RV . i I IR R B i S X
SO TEIRE R BT ) ] A AEASFR, 2000, 16(1) :13-16
[9] /¥ 25 Rk, 5. SR IRBCRORAE T[], E
A%4HE,2001,21(8) 1217-1223
[10] BRGIZ AL, BT, 46 . 4% = 2 mpoe sl B R
(022 730 [T ], P K AR 2005,3(3) :69-72
[11] TExB, EEA. AR b A 2850 1 7 i 0 7 5
MR ], DK AR FEREY,2005,12(4) :19-26
[12] BET, M6, FZHE . AR S5O0 Stk
[J]. HA%4 . 1997 ,17(5) :453-461
(13] j5¥% MR, 255 . SR b i s D5 B AL RIE 5
[J]. RIS ,2001,12(1) :68-74
[14] R, ZE D . ESRVPHFIARREMAR[T]. £
A244,2001,21(2) :191-196

Pt WADiT R
2010 £ h gkl iFAER R Y

Pk EE AR ) A b E RARLAEE B RARLE P Ak kSRR R R E AR IR, 1982 F 40 . 5
ISSN 1003-6075CN 43-1095/S. 4 F B A-H AL s H1F) | F B 5 K0 0] 22 A5 5038 & R R 2171,

(PaARLBAEZAXN)ETARARFRE LR RERNY, T LR RAKRZEET ARTREN AHRAESS R KRS ZALN
%) AT IRARY 5 AR AR T AR F i H KA L E AR R P e R B A SR kA B LR AR
HESFF OB B L, G@L BAR, RIS KA kLA

AFIAER HEFABR, K16 7, 25 M 30.00 7. AT B I EAT, ik F @ AP 4 53057 7. 7T 8 18 o8 By RARAT

S

o HbEEE KD TRBRAAERE 143 5 (P ARk &) % B3 (410014)

RITRZ . B EHL B & dik kA& R %S
FFRRIT M K T RATIR P 247, i
B 15.:0731-85679720

S :310053901040000080
E-mail . ZLDF@ chinajournal. net. cn;m1185@ sina. com



344 S W £ O T U Vol.34 No.5
2009 4F 10 A Forest Inventory and Planning Oct. 2009

doi: 10. 3969/j. issn. 1671- 3168. 2009. 05. 010

[ & BE A M B 5T LR

i F, RE K
(BWEhFR, =8 BY 650224)

WE. TRSHMDTAART R, BN EILAEHMAR A ASARTFAA AT @R T RS TAF, £ 8 s
feF mins AR FRyFASF I @OMLARANRY XIFETERETTRERMMAER R £5F 5T 4
G WEHRE L5 LR ACFEL R AR F 5 @B LIK, oA T P BB EAG AT P A
=] A

KEBIR B BN AR T H

iE 4 # S .0949. 35 XEkERIRED : A XERE.1671-3168(2009)05-0043-04

Current Situation of Bryological Research in China

ZHONG Ru-tao, CHEN Xi-ying
(Southwest Forestry College, Kunming Yunnan 650224, China)
Abstract: The study of bryophyte has become relatively late in China. The research works has mainly fo-
cused on bryophyte flora, ecological exploitation & utilization so far. The research of chemistry cytology,
physiology and molecular biology on bryophyte is at an initial stage. This paper highlights both present
situation which refers to flora, ecology, molecular systematology, geographic zoning, distribution type,
chemical activated element, application and etc. and the problems of bryophyte research in China.

Key words: bryophyte; status of the research; China
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