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Abstract

In our country, the first degree for controlling nets of GPS is C in many middle and big
cities, which main purpose is to develop the basic control nets and to give service for
construction and layout. The main characters of these nets are the followings: the region
controlled 1s limited; and have short baseline; time for measuring is short. The technology to
make city horizontal control nets are gradually displaced by GPS technology in our country,
because of its characters of high precision. fast speed and low cost. and so on. That is to say
that GPS technology 1s displacing the common ways to survey angels and distances to develop
the horizontal control nets in many middle and big cities. Because the ways to make GPS
control nets are so random that different companies have different understandings to the
specifications of surveys, many horizontal control nets in many big cities have some fault.

In this article the author discusses a series processes in detail from GPS control nets
layout. selecting coordinate system and checking the raw datum to survey and adjustment and
so on. The paper also makes deeply research on the lack of coordinate system choosing and
the replace region, because many companies for production only pay more attention on
measuring and computing when they make the control nets.

According to the research on the GPS control nets in LASA, the conclusion is that it is an
effective way to control the length deformation through choosing a proper central meridian
and basic project plane according to the different location is generated. At the same time, other
research on the followings: how to choose a proper replace project plane, discussing replace
region, making out reference ellipsoid parameters, transferring the geodetic coordinate system
to the regional coordinate system, seeking for the proper way to choose coordinate system.

According to the research on the second degree GPS control nets of WeiHai, a fully and
systemic account is generated from layout. choosing a coordinate system and checking the
original datum to the objection and adjustment computation. According to the research on the
problem of height fitting in the GPS control nets of WeiHai, some facts are made by author as

the followings: what is the region the height fitting is for, how to select the proper height
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abnormity basic point especially for the region in which the height abnormity is common to
change, research on the precision of the height fitting. And developing series full layouts for

the GPS control nets.

Keywords: coordinate system; length deformation; replace region; GPS control net;

height fitting; adjustment computation.
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Detailed Abstract

As the realm of using the technique of GPS early, at the beginning in the survey it mainly
used for the earth survey and control survey with high accuracy, and building up various type
and grades control net; Now, it i1s not only play a important role in these realms, and also get
the full application in other realms in survey, such as all kinds of constructions and layout.
distortion observation . photo-grammatical and the data collection in GIS etc.

In our country, the first degree for controlling nets of GPS is C in many middle and big
cities, which main purpose is to develop the basic control nets and to give service for
construction and layout. The main characters of these nets are the followings: the region
controlled is limited; and have short baseline; time for measuring is short. The technology to
‘make city horizontal control nets are gradually displaced by GPS technology in our country,
because of its characters of high precision. fast speed and low cost, and so on. That is to say
that GPS technology is displacing the common ways to survey angels and distances to develop
the horizontal control nets in many middle and big cities.

The Chapter two introduces the theory of GPS, the common coordinate systems used by
GPS surveying and the method of convert different coordinate systems mutually; The paper
also makes deeply research on the lack of coordinate system choosing and the replace region
research, because many companies for production only pay more attention on measuring and
computing when they make the control nets. Through the analysis of the GPS surveying
distortion, the author puts forward adopting the commuting coordinate system to reduce the
influence of the length distortion.

Firstly it can make sure the central meridian position of basic project plane according to
the average height that has already known and the longitude and latitude degree of the center
position in the surveying area. After that, we adopt the Gauss coordinate method to transfer the

points coordinate to the geodetic coordinate B, L. then calculating the X. Y coordinate by
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geodetic coordinate. This is only a problem that how to calculate when changing area.
Whereas, if we have known the point’s X, Y coordinate in replace region, it can easily get the
coordinate in the unification coordinate system. This chapter also introduces the detailed
project to develop a series full layouts for the GPS control nets from layout. choosing a
coordinate system and checking the original datum to the objection and adjustment
computation

The coordinate system’s selection of the high grade highway control net takes the length
shadow of distortion no bigger than the 2.5 cim/ km as the principle, how to select a proper
central meridian and basic project plane is the key to control the length deformation, make full
use of data and the convenient computing. {The norm of highway surveys) prescribes: When
the distortion bigger than the 2.5 cm/ km, adopt the following principle:

(1) Using the coordinate system of flat surface and right angle and Gauss projection

(2) Using the coordinate system of Beijing 54 and Xian 80 and Gauss projection

In the Chapter three of this paper, According to the research on the GPS control nets in
LASA, the conclusion is that it is an effective way to control the length deformation through
choosing a proper central meridian and basic project plane according to the different location
is generated. At the same time, other research on the followings: how to choose a proper
replace project plane, discussing replace region, making out reference ellipsoid parameters,
transferring the geodetic coordinate system to the regional coordinate system, seeking for the
proper way to choose coordinate system.

Because the ways to make GPS control nets are so random that different companies have
different understandings to the specifications of surveys, many horizontal control nets in many
big cities have some fault.

According to the research on the second degree GPS control nets of WeiHai in the chapter
four, a fully and systemic account is generated from layout. choosing a coordinate system
and checking the original datum to the objection and adjustment computation. The second

degree GPS control nets of WeilHai surveys all the country GPS AA points to get the precise
7
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WGS— 84 coordinate of other points, which takes WGS =84 coordinate as the beginning
point to three-dimensional and no restraint adjustment computation,. This net includes seven
points that have been in WeiHai control net (layout net. Country net), which has made full
prepare for the unification and amendment. The survey carries out strictly according to the
norm and designs from distributing net to observation even adjustment computation, various
examination and the accuracy index all satisfy the norm and design request.

The GPS technology that used to building the control net can compute the opposite margin
between the control points with high accuracy when it makes sure the position of flat surface
simultaneity. The GPS technology used to height survey with the high accuracy is an
important realm in GPS survey technology. Because the survey area is mountainous area, and
the control area is vast, it has difficulty to adopt the common method. In order to save money,
we adopt the height fitting to know the height of the control points. And the accuracy of inside
points 1s high than outside points, it is necessary that the fixed point distribute equality,
especially the margin of control area must has the fixed point. In order to get the height of the
second-degree points, we use seven more than fourth-degree points surveying by GPS to
height fitting

According to the research on the problem of height fitting in the GPS control nets of WeiHai,
some facts are made by author as the followings: what is the region the height fitting is for,
how to select the proper height abnormity basic point especially for the region in which the
height abnormity is common to change, research on the precision of the height {itting. And
developing series full layouts for the GPS control nets.

Height fitting is a Geometrical method, which is only applicable to the area that the height
changes slowly (such as the plain region), and the accurate degree can reach one decimeter.
The accuracy is limited in the area that the height changes acutely, because in these areas the
points that have been known can’t show the feature of the exceptional area. But in
mountainous area, it has difficult to using the common method because of the limitation of

terrain. The GPS height survey is an effective way to small-scale control survey that the
8
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accuracy request is not high.

With the development and universalities of GPS, we can anticipate that establishing enough
density and accuracy observation posts of GPS will become to realistically easily. Moreover,
the expert think, it is a potential method of the GPS survey combine together with to the data
of level survey, the data of gravity survey (or the geography data) to gained the height of the

earth level. Currently the national bureau is doing the work to predigest the earth level.
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Fig 2.2 the transformation among the seven parameters
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Fig 2.3 the correlation among elevation system
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2) HET 1954 AL AbAr RER 1980 #4 Z2 A bR R MK (1 L0 & B (F TR AT TS
Vi EAMAR,

A LAPG AL T TSNS — RN B, T AL B v B SR X 0k £
bR R GRIE R3S T )
3.1 I IEHR

T~ GO ALY 22 B 2 PR B VA X 2R 0 ) S E BBk 318 il M ML 0,
FIEs @ A pE T i g, FuBE K 2 5 s X 5708 2w Ry, BEFvRE gy
50kme ALY 14 A B A7 FREZ 90° 53" ~91° 02, b4 29° 06’ ~29° 38" , -
YR 3700 K. iz X ORFAES 9RZY, HEAEHK, FEEMRE, WERSH. E£1
BS@A 7C, TRENSH, FFEZAN, THREEE

TEARBRE S SN RBENGOEE S =M~ 1QJ1. 11LY2, TYSL. THL % fify
froclf IS/ DA bR E mio MR (ABESEREMERY (P WERTE) #Hihik
L2 A # PS5 GPS ra. AL CRERIRE T80 A RRle S S E R — B =/ A, *«
H1 1954 b s AR R, FOR I 3° W8, T RFFZE N 90

JUSE GPS MM LME R =5 Trimble—4000 H40 GPS HMHL ({2 ¥EFEF5Hx .
omm* Ippm X D) HATHIEFF A EMME, KA AESDEME S AN, BREMmT Y
MRS 6 SRR, FRALER. “FEIHSERA GPSurvey (2. 350) S 6.
3.2 MEREZHEAIEE

HI T TRE0 & A L AR bR RGN A& YT, 54 F5 000 TR A % &
B A A BIE ) .

mERMX AR EER, AKEERMEK. MBKELR A TLFEAN HE

(1) %3t TR 120 7 5 380 25 2 R KT () K AR TE NS,
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LR BHEE N1 -4 18 AR IS X 23 8 ) o b ) A K R Y I

s, = s
R (3.1
(2) HEZEEMERMLKEZI S TFRMEEERAS:
2
2 :*ylg'S
2R (3.2)
K

S — L IAKRE:

JE

g

H, % 4 25 1910 25 2 2 M Bk T 10

Ym— X 14 B AL KR
R —Hth I 2 iy e 42
KERRRE —MRZRE, REMEENBNEEX R EXEA, E&MEILK
KEZER/ANT 2.5cm/km, FHIEHFEERPEAOELFZAH2HEMX POUE EAS -
0, HAKEZE TER/RE T +ME. MEAMXFHSREBEREE S H, WX R L0407
& LA

AS = ASL + AS2 = 0 (3.3)
B
E%S—%S:O
(3.4)
{15
_In
2K (3.5)

MXR0E 90° BEFEN 95 A8, HEBKRbK, KELTEEELUSHRAL
KE, SEREIEROKERRE ML EAK, BrMpeT & A R R F 74
J390° o MMIX TR Ym A 95 A E, HIRTIIHEYE R 6371 AREKRA B
8. H=708 X.

MR &R A

Hd = Hm - H = 3700 - 708 = 2992 X (3.6)
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WA R A [T e o JEUHB X 23 48 o o A g R 5 O e 4
(Kl A0 X mF BB AL 3000 4 & F2 ) 0 7 AL br R IR 210
3.3 #MIEEH
KAAZEALPRES, FTIBMRECHEERAEANBEENRKEHA, KEER /T
2. 5cm/km. WM A AR RV B Ymin—Ymax, MK GHERE:

v, H !

I~ < 2.5¢cm/km = — ——

2k R 40000 -
| | (3.7
I,

Y, = |2RH ~ R /20000 s
Y,.. = J2RH + R’ 120000 o)
(D) WRKHSI ST HE B LR, PRFFLNE 90° , H-700 X, A E
XA
Ymin=83. 6km
Ymax=105. 1km
XROEE G RIREE AR SR KA 21.5 kmy i TARMX RIGEEA 15
km, FrUAFT & EK.
(2) WRKHISHHE BUIRRR, PRFFENENX P07 TL (90°
59" ), L EERFMX T B, HA H=0, RN (7) K Ton = -450m | Lo = 45km,
HEEGEE A 90 kme 1BRMABEESA THREFHSL THREN, CuadinitH8hE

?_j-l?_.a

3.4 SEWEKANIEE

BATEHE KRR 54 dEsUAVRR (R 80 FELAKRFR) OIS, #LAHESR
Krasovsky Z# #EKH] L (8¢ Geodetic Ref Sysytem 1980 china), SRS 4 &
] E R ARACR o AT BRI ook AR St 2 [ 5K F AR HE 30 ek, (Hig#
WA, A TR RIS, KR 54 bR AR RITAH S S RRERIK E.UE A B,
FEFEEKIE ST AR PR RPNIT IR R E S, et 2N S B RE, 4
H XL RS EMIR E A LZa iR a
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W AR K2 AL S e JR B X 23 BV ot 45 bl AR B R 0 i R

al = atAal (3.10)

Aa, =vl-e®-(1+e'?-cos’B,)-H, (3.11)

SRR KRR 2 5 By A
R K L R REREE, HATSMb. M. N o O BIBEERTT.
AT 595 4 17 5 25 2% 16 2 06 5 A MO AL 66 0 0 ST A K 7 o K M B

B'=B+AB (3.12)

L'=L (3.13)

AB=N/(M+H)-(a,—a)/a-e*-sin B-cos B
RIGMIEF R A, K DA ELE BT AR R B F T B A AR
M X ESOA A B e S (GPSurvey (2. 35) #44R), UL Krasovsky ZE MY B 5
A EAER, IERERBEIEFE SR A AR,
F R LB 22 RER K2 B4R 180 Poweradj (3.01) SUEBHITFETH, ELEMHE.
LR, BEREEIMHE ARG EMBER. PS MADEE i) —4FEH, %
GPS M) &% 551030 KA iR E B KN 1/48156,
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Wi A b Ee A E TS i b 111 5 S 2R OPS 155 A 0 8 7

4 W SEFR GPS =) M A i

GPS HISTEMIE AR EHE . #HEWR., RHEE. BIEME. SREEVSTA,
i AN LB RS RIS, CELRANETESYETIEHERE S R FR, A&
PL“ b (BT AR Hh IR A a) L RRAE 48 T A28 v I H Bl s 86 1< ), HARA 48 oPs
TEAT B AR A S R T o R & e R
4.1 TEHR

og AL F il AR F S W RAbim, KRG =BG EEE, 5307 8RN 5T,
FHO AN )P AR AT 5 B 3 BB T R 3R X 288 700 &F 1 A H 3 — % GPS
FE
4.2 EEENMSHINRE

4.2.1 FEEHER

(D) AMXA 1971—1972 SE L BB /I K #RE—F 5 - ABLSMIE L
I R . SUBG AR, TR, ZRTEENATIZE N 120" (GEHB
it HE A E1.207 ).

(2) ABXE 1953 FH LS ML RN EEH-— 8 SRSl ZE
&, BT ERMAPIRENLL 03 GRS ARTEHN 017 ), RIGA AR
Z 0. 13m, EIFUHXPIRZE 17900005 KR . = DU oL A S s, &
. @L8NFZ 8, SHFERMATREN .71 GENE AL E 51,627 ),
99 KR ZE 0. 16m, YRR, B LUER.

(3) 1997 G2t T KUK FS 2546 L1 2R 44 6 135 Bh 20 25 B 53 e b ) 4 sl i o R C 4%
GPS W ¢ LU R FREREIR ). M4 3 A8, L5 57 &, #hlin k! 380 E 5408
N B 99 s T HRR E D AL Tem FT S IR0 BT 2K

(1) 1999 SR L PR R EFL L FR A F o B A5 RO il il (10 6 5 i Hh 28 3 2
D4 GPS 1 (LA FARE M), %M TFHIAK 2.8 248, 4 61 &, {#FHIEA 380 F
TR H . MRS R AR ZE A 1. 45em; BESSARXT LR E 0 1/145926, 554 M50
it Bk,

ZEBRARLIN XFmB) MELR CFRES) GPS ALl (03) . WEH
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W B K000 1200 BTS2 GPS F IR ER v
Bl (C2). BETL (C25). @i&HY (C15). ZFEl (CT). ZIEE (C42). = (C30)
(RIF5C0F, AR % GPS MIA] LARI B HARS .
4.2.2 SIEEHERH

(1) WX AA B2 R 5 T4 2 KT 1975 E il F) — =5
mAE RGN 1985 M i, HAP TWF 77, 1707 86 Msibrfself, ATLMEA.

) UYL RBAREIE) — . = KHEMUB. BB, Eob 1T M7, 1T &

M8, 11 Mk 127, 11 3Bk 118 DY Sbrfsetf, nTLMER, (HEMR A 1956 FRIER
25,

BN T2 RRYE, BHERD, BBE"E, S0 64%5, B
TREHEARRIEEHTE.

4.3 HAEX

4.3.1 {Edkdiciz
(1) CJJ 73 — 97 (2 EBKE AL R G4 ) B BORAAR )
(2) CJJ 8 —99 (il E ARV )
(3) GB 12898 — 91  (EHZF=. PUL/KAEMEMIE)
(4) CH 1002 — 95 ez = M BER AR ED
(5) BARRIH
4.3.2 %45 SERE%Z
FEAIRRSN 1980 BRI R, HHRELN 123° 000 (122° 10" ), XARH
%58 2
EFE RS 1985 E xR S A
4.4 Z“FHGPSEHMMMZENE

4.4.1 BERGHERE

2001 9 BUAEEERFETFAT (BE L7k [20011234 ) XM, PR
T &4 T R R B SRR 1980 AR AbRR R, LMET SRR KM —, @%b T 5t
Sy B % A 377 AL bR R R ROTREL. ARIE YA Bk, i HIM N R BRI EX
G- R, ETERRKMNE—, Bl T RABTLFRRTRAREL. HRHE
BEKELHERKT 2. 50M/KM FIZR. Fitk, Z30KHF i a R R A 1980 75 % A x
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WEREHL K Fm #0018 BTl 4 GPS Rl
%, @A FEREERTOFEHEAYLIE, hRFFL 122° 100 ; FHEFH5EF Y
R, BHITHEP REL N 123° MAEER —E. SFAEXH 1985 R e R,
4.4.2 $=HIMEYE AL

R LI 2 . ABFRRGEE 2% PSR K B0 20, A i BT 7% GPS
W4 g A DX A 85 e b bl o R LR & A Bais e K SE P s A Dt
FCAIA R, ARTw oL iR Ics LR, bm XKt 19 k. MY R
1208, BN AW, FHUK8 AW, EHIMmMRL 700 1 2 H.

1% GPS 5 00 tH 47 T NS Al SR SZ A BB 80y, <10, M A itk

HAMPTAFEM =M, RIEHZH %,

)| y
e 13
08 . -ffT
\..‘__. ] d__rf ||
— N ————_J 14
18EEEE

16
B 4.1 GPS 455 5 A v B B

Fig 4.1 the layout about GPS controlling net
IR H LA, ENE “MRNT BT CMES T s, ET
P97, R YRR EE S BT ok FIHES SARARE Ay TR R I e
e a0, EIFRZMFE, ML RIX-EMFEITH0ER H .
JHE % GPS M AL 19 &L S HI SIS L TR &
#4.1 gifg T GPS 4

labh 4.1 the second-c¢lass GPS controlling points of WeiHai

KFES | BAR D A% | HERY a4 | CEHRT A4
e 17 mEw s T T
BESR | MEEE 1Y -

B AL | AR RGPS J L




R P TR R=L0A~5'

Bl T % 5 4 GPS #5 I (g o7

FE LI % 1L 1JK
WHMEBLG 11| NGMESL 1% | wsks |
sl 11 % e 1L s |
ﬂ,ﬁ u_h -u %5 ZIRW I % mm_ - _;T?_%Hﬁmﬁ
s 1% i o C30
}kﬂh% ML T A% rgﬁwﬂﬁrbﬁas
1% il 11 % ?ﬁ{ E _II__*# - - ]
LIRS 1% LIRS 11 % ZIRE C42
BB 1% EEL 1S T “Hi
VB 1T % EE 1K aEs |as
B F5 1K
_EEQZJE]}EEE & Ab 1K
EIE: 1l 1JK -
w11 % - - N
HRRA L% N e
(RO - _ |

4.4.3 ko 518R

CH PSS MEEREHIEHGES 1440, aofREFEGSNRA, FRKE.
PF. AFMESSA#ITTINE, S2RARG4L. FRRES A= infaRER
MG E KW, IFRIESCHIE SIFSL, AN AZ . HAENRT 542,

1% GPS &I & 5 a2 B A BAFH AW, SRR LIRE, & TIRBRST,
@ P &as, MBFITR, B KIhR L B A .
4.4.4 MPFHAREK

WM X fsth B E, ULRSEHMIEED. M DERREITIUR, FAHEFESI
() AL A B ) B AR B o RS GPS 42 1l M i A i B LA B N X B SE B 1B 00, 8 7 ) RRRG 1
W, EFRONBEEEEL DA ZAHE, GPS BLH a8 B LA R Mk . GPS
A ANA LR ARG T AR T, AT AN, SRR G Bx T A da B AR ML HYE
e FE A3 ATHAE AL, ARAE — B4 BRAE AL, RIEHCRBUNRHE .

GPS & HIM XM A 4 & TOPCON Hiper GD B!XUSEERMIHL, S B & IFEIR AR
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L B B A0 1540 18 Bkl 7y SE R GPS o il (1 £t 7.
EMER, EEVATEN 7RG NS A, PEREFIEZ T & M E oK,
HAsFRR £ (3+1X10°D Do $Z88 GPS IR Ar Be &, K H i ide 3C AL I i) e Bkl Jy

o G P RERFATINERA . WIMEAR, {FH. FESIEFE,

£ 4.2 WEFE

Tab 4.2 the surveying notebook

|

A I‘xb&éﬂr}.ﬂ!ﬁéﬁz GDOP GRS ] B [ FHER
mEM & 18] k% B Bt B 1

|

o i
1 T
>15° ‘ =4 <6 ﬂ 10 # | =90 4§ I =2

4.4.5 F AR
(1) Hdsteh
AR L5 K PC_CDU B A%, 48 8 KM M B A& Bt B AL, JHE skl ic g 4.

S5, REt el WMETER . RESFHMMAZEEN A, &R GPS HWHLE W
i — BT &

(2) HEME

BELME X HBEYIM Pinnacle #1T, BREMBERR XA OEH T M, K AR L%
mEA. REBENBERE -RXHGRERE, Bl TEHERERN 15 N
5B XL B TRl 3k A D 2 LA BB AR L 45 3R

) LR E N ERK

HEMANR BN OERD AN, P a%. B E %, 78«
1R PowerAD] JPF P IR XS H 445 R, L AN Ab 12, AR DA L 5000 R R
A HATRZ, X RO 25 R R A L AT R AT

O MBI ERFLEA R KARR ] & Z/NF Sppm, [0V AR BR S BARA 415 5
N F 2ppme R RS & [FLD MBI RKAIR G 7E R RAS # N &G EZH#T 7900
AT LLE & D A S KARXT A 25 K 4 1. 85Tppm, A2 IR 2Bk, HEMEER K
Jg: Wx  0.041, Wy 0.040, Wz 0.060, HREZEHRLSKSHIA 23.7 A8, 31.7 N,
47.7 W, XN 7> B G 240 50 1. T3ppm. 1. 26ppm F1 1. 25ppm, 5 2 FR % # 3K



WAREHL NF 0 | 340738 Sl 71 5 HE 45 GPS il o () 2 37

#& 4.3 REWH
Tab 4.3 the baseline computation
. Wx KD Wy (%) Wz CK) dw ) UIRRLL
(ppm)
0| -0.009 0. 0280 0.0180 ~0.034 1. 139
2 0.0170 0. 0000 0.0000 | 0.017 0. 559
3 0. 0040 -0.0210 -0. 0140 0.026 | 0.992 |
4 0. 0220 -0. 0070 -0. 0040 0.023 | 0.744
5 | -0.0050 0. 0070 0. 0040 0. 009 0.219 |
[ 6 | 0.0130 0. 0210 0.0140 0.028 | 0.819 |
7 0. 0260 -0. 0280 -0. 0180 0. 042 . 055
8 0. 0090 -0. 0140 -0. 0040 0.017 0. 701
9 | -0.0140 0.0140 0.0130 0.024 0. 882
10 -0. 0040 ~0. 0020 0. 0020 0. 005 0.213
1 -0. 0190 0. 0300 0. 0150 0. 039 1.391
12 0. 0050 -0. 0160 -0. 0020 0.017 0. 565
13 -0. 0100 0.0160 0.0110 0. 022 0. 653
14 -0. 0230 0. 0280 0.0170 0. 040 L037 |
15 0. 0020 ~0.0030 -0.0020 | 0.004 | 0.179
16 0.0140 0. 0050 -0.0090 | 0.017 0.673
17 -0. 0190 0. 0090 0.0120 0. 024 0. 725
18 0. 0000 ~0. 0020 -0.0030 | 0.004 0.178
19 0. 0180 -0. 0060 0. 0040 0.019 0. 751
20 ~0. 0010 0. 0050 0.0190 0. 020 0. 737
21 -0.0180 | 0.0040 -0. 0070 0. 020 0. 584
22 -0.0010 0. 0030 0. 0160 0.016 0. 465
23 0.0190 -0.0110 -0. 0150 0.027 0.714
24 ~0. 0020 -0. 0090 0. 0070 0. 012 0. 355
25 -0. 0060 0. 0000 0. 0060 0.008 | 0.313
2% | -0.0040 | 0.0100 -0.0010 | 0.011 0. 296
27 | 0.0000 0.0010 0. 0000 0. 001 0. 041
28 -0. 0060 0.0010 0.0060 |  0.009 0. 233
29 -0. 0020 -0.0100 0.0070 |  0.012 0.311 |
30 | -0.0040 0. 0090 -0.0010 | 0.010 |  0.223
e ~0. 0080 0. 0210 -0. 0060 0. 023 1.016
32 0. 0060 0. 0320 0. 0090 0.034 |  1.087
33 | 0.0080 ~0. 0040 0. 0030 0. 009 0. 341
34 -0. 0060 -0. 0150 -0.0120 | 0.020 0. 824
35 0. 0000 0. 0170 -0. 0030 0.017 0. 445
36 -0. 0020 0. 0360 0.0060 |  0.037 1028 |
37 0.0140 0. 0110 0.0150 0. 023 0. 735
38 -0. 0190 0. 0080 -0. 0140 0. 025 0. 994
39 -0. 0160 0. 0090 0. 0030 0.019 0.672
40 0. 0020 -0. 0010 0.0020 0. 003 0.142 |
41 | -0.0050 0. 0000 -0. 0190 0.020 | 0. 746
42 -0. 0140 0. 0080 0. 0050 0.017 0. 456
43 -0.0210 0. 0090 -0. 0160 0. 028 0. 831
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W AR A K2 AR X

Bk ili 5 R GPS $E 8 a2

44 | 0.0030 [ -0.0010 ~0.0170 0.017 ! 0. 585
T a5 | 0.0200 0.0000 | 0.0050 | 0.022 | 0.873
46 | 0.0030 0.0010 | -0.0010 | 0003 | 0.169
o 0.0040 | -0.0020 0.0010 0.005 | 0.238 |
18 0. 0190 0. 0080 -0. 0050 0.021 0.945 |
49 0. 0160 -0.0070 |  0.0040 0.018 |  0.399
50 0.0010 [ -0.0010 0. 0000 0.001 | 0.054
51 | 0.0230 | -0.0100 0. 0060 0. 026 0.831 |
e 0.0150 | 0.0160 0. 0090 0.024 | 0.887
| 53 0. 0400 ~0. 0200 -0.0040 | 0.045 1.892
5 0.0140 -0. 0270 0.0170 0.035 1398
55 0.0110 |  0.0090 0.0120 0.019 | 1015
56 0. 0290 -0.0110 0. 0080 0.032 | 1021
57 0. 0260 0. 0070 -0.0210 0. 034 0. 991
58 0.0250 -0. 0360 0.0050 |  0.044 1. 583
59 0.0120 0.0180 | 00260 | 0.034 1.357 |
60 -0. 0020 0. 0030 0. 0050 0.006 0. 250
61 0. 0140 0.0180 | 0.0250 0.034 1. 464
62 ~0. 0040 0. 0030 0.0040 |  0.006 0. 289 ]
63 0.0020 0. 0000 0.0010 70.002 | 0.081 |
64 -0. 0160 0.0210 |  0.0300 0. 040 1.260
65 | -0.0100 0. 0150 0.0210 0.028 0. 781
66 -0. 0010 0. 0010 0. 0050 0. 005 0.210
67 -0. 0170 0.0190 | 0.0420 0.049 | 1.465
68 -0. 0180 -0.0150 | -0.0170 0.029 0.942 |
69 ~0. 0020 -0. 0330 -0. 0540 0. 063 1. 556
70 0.0010 J‘ 0.0340 | 0.0590 |  0.068 1. 470
7 | 0019 | -0.0140 [ -0.0120 | 0.02 0. 642 4
72 -0.0160 |  0.0180 0.0370 0.044 1. 047
73 0.0010 0. 0050 00130 | 0.014 | 0.450
74 -0. 0020 0. 0010 0.0020 |  0.003 0.147 |
75 0. 0030 -0, 0010 -0.0030 |  0.004 0. 166
G 0.0000 0. 0050 -0.0120 |  0.013 0. 446
I | 0.0010 0. 0000 -0. 0010 0.001 0.044
78 0.0020 | 0.0060 | -0.0100 0.012 | 0.300
E 0. 0030 0. 0040 -0. 0150 0.016 0. 447
80 | 0.0100 0. 0020 0. 0060 0.012 0.438 |
81 0.0010 | 0.0060 0. 0000 ~0.006 0.168 |
82 ~0.0190 -0. 0050 0.0090 | 0.022 | 0742
83 0. 0100 0. 0090 0.0030 | o0.014 | 0.439
8 0. 0090 ~0. 0030 0. 0030 0.010 0. 275
8 0. 0200 0. 0110 -0. 0090 0. 025 0. 663
86 0. 0090 0. 0040 0.0060 | 0.012 0.228 |
- UNE| 0. 040 & 0. 036 0. 059 0. 068 1. 892

@ MG ER AR S BIAE EMEKAEEHE U FAXEX:
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L ZR R N L v

B ilT i ZEER GPS fe dl & o

A w —HHEE, F,,‘wf+w3+wf :

w_,$2\/; o

W,i\:2\/; o

W,SE2J’; o

v <2V3n (4.1)
(4.2)

n — L F P HHE .

AMPELKER MY 4.9 A8, HirdEdRE/D, 450014 X, RIUALEBE
N3, BT BASEMESKAESEMREZA 0.048 XA 0. 084 k. NTFERH
JUFEERIPANLIrTEAGENSKASEN DN TREEXK.

R 4.4 FEAMEGO

Tab 4.4 the precision statistic of asynchronism ring

75 (‘;2) (E) (I;Z) (;{1) *Hfgp*igg dEd)
m";“d 0.0140 -0. 0069 | -0.0249 | 0.012 0.717 11-16(02) 16-11 (05)

2 0. 0039 -0.0079 | -0.0060 | 0.001 0. 098 1;t18(04)1?—18(05)

3 0.0147 -0.0093 | -0.0150 | 0.007 0. 451 '_h1?—1516451;—18(06)

4 “:0.0080 0. 0061 0.0078 0. 001 _6.049 1-8(07) 8-1(08)

5 0. 0039 0.0029 | -0.0032 | 0.004 0. 177 9-1(0007) 1-9(08)

6 -0.0029 | -0.0139 | 0.0030 0. 004 0. 209 10-4(10)4-10(11)

7 | 0.0090 -0.0020 | 0.0141 0. 010 O;E;I -é 10(11)10-6(12)

8 0. 0030 -0.0152 | -0.0157 | 0.003 0. 201 6-10(11)10-6(13)
_.;-_ 0.0112 -0.0039 | -0.0302 | 0.016 0. 780 a 11—5(13)11-5(14)
_“10 0.0055 -0. 0100 -—0.0020 Jngjaéé-“-L 0. 187 o 5—6&13)5—6(}4)

11 | -0.0120 | -0.0010 q};6041 0.013 0. 515 10-7(12)6-7(11)6-10(11)

12 | -0.0141 0.0268 | -0.0134 | 0.033 1. 328 10;?(12)?—4(10)10—4(10)

13 | -0.0208 | -0.0141 | 0.0029 | 0.025 0.783 | 372(09)10-3(10)10-7(12)

7-2(09)
14 | -0.0014 | 00119 | 0.0177 | o0 021 0. 475 9-1(07) 1-8(07)2-8(08)
3-2(09) 3-9(09)
15 0. 0098 0.0249 | 0.0070 0. 028 0. 890 19-9(06) 9-1 (07) 1-19 (07)
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iR NS0 | SR L Bl 17 5 SRR GPS 5 b 1y g

T [ 117 18(04)18-19(06)19 9106) |
B ___i__. 399
' - 17-16(04) 17-18(04)

L7 -0.0136 0. 0059 -0. 0061 0.016 0.621 |
16-18(05)

o 111600217 16(04/6 71
H6U3)11-50U3)17-T(12)
L T15(03) 11- 16102

18 0.0167 ¢ 0.0231 0. 0400 0. 049 0.918

SR S

19 | ~0.0009 1 0.0079 | -0.0007 | 0.008 0.347

o | — - o
20 0.0024 | -0.0059 | -0.0310 | 0.032 1172 | 5-10(14) 11-5013) 11 12(02)
21 | 0.0052 0.0058 | -0.0041 | 0.009 0.361 15-12(02) 11-15(03)

LI
13-12(01) 15-12(02)
14-15(01)13-14(01)

22 0. 0066 0. 0158 -0. 0063 0.018 0.526

- .
B AE 0.0208 0. 0353 0. 0400 0. 049 1. 328

@ BMRLRE G
GBI EREMELEEFRLUT AR ds<2vn 0 Bk, ANPELKER
NA49RE, HistEEWRER/D, H0.014 K, AHEEMRLEEREN0.04 K, A F
AT LU R A A R B K.
#£ 4.5 HNESHEL

Tab 4.5 the precision statistic of repeated baseline

] HHR R I
75 CENSP 253 Wx (m) Wy (m) Wz (m) W (m)
(ppm)

1 15-12(1)12-15(2) | -0.0070 | -0.0050 | -0.0200 | -0.016 | -1.684 |
2 [ 1@iz2-1134) | -0.0010 | 0.0000 | 0.0070 | 0.003 | 0.474
3 1151511 (3) ~0.0040 | 0.0200 | 0.0000 0.004 | o0.401

4 11-16(2) 16-11(3) 0.0010 | 0.0050 | 0.0030 | 0.005 | 0850 |
s | @116 0.0140 | -0.0070 | -0.0250 | 0.012 1. 439

6 | 16-15(2)15-16(3) 0.0010 | 0.0140 | -0.0010 | -0.010 | -1.685

7 116 16-11(5) 0.0130 | -0.0120 | -0.0220 | 0.007 | u.80

T8 | 17-16()16-17(5) | 0.0000 | -0.0080 | -0.00d0 | 0.002 | 0 377

9 17-18(4) 18-17(5) 0.0040 | -0.0080 | -0.0060 | -0.001 | ~0.195
0 17-18(4)18-17(6) | 0.0150 | -0.0090 | -0.0150 | 0.007 0. 956

11 18-16(4)16-18(5) | 0.0000 | -0.0110 | 0.0150 | 0.003 0.209

12 1 17-18(5) 18-17(6) 0.0110 | -0.0010 | -0.0090 | 0.009 1. 151
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13 19-9(6)9-19(7) 0.0040 | -0.0070 | -0.0020 | 0.003 0. 344
14 1-8(7)8-1(8) -0.0080 | 0.0060 | 0.0080 | 0.000 | 0.066
5 9-1(7)1-9(8) 0.0040 | 0.0030 | -0.0030 | 0.004 0. 368
16 9-8(7)8-9(8) 0.0040 | 0.0040 | -0.0010 | 0.006 0. 561
17 2-9(8)9-2(9) -0.0020 | -0.0030 | -0.0020 | 0.003 0.411
18 7-3(9)3-7(10) | 0.0230 | -0.0360 | -0.0040 | 0.022 4.160 |
T 10-4(10)4-10(11) | -0.0030 | -0.0140 | 0.0030 | 0.004 0.414
20 10-7(10)7-10(11) | -0.0100 | -0.0040 | -0.0050 | -0.012 | -1.644
21 10-7(10)7-10(12) 0.0000 | 0.0000 | -0.0040 | -0.001 | -0.140
22 7-4(10)4-7(11) 0.0050 | -0.0010 | -0.0350 | -0.025 | -3.281
3 10-7(11)7-10(12) 0.0100 | 0.0040 | 0.0010 | 0.011 1. 504
24 6-10(11)10-6(12) | -0.0090 | -0.0020 | 0.0140 | -0.010 | -1.273
25 6-10(11) 10-6(13) 0.0030 | -0.0150 | -0.0160 | 0.004 0.446
26 6-7(11)7-6(12) 0.0040 | -0.0020 | 0.0050 | -0.002 | -0.202
27 10-6(12)6-10(13) | -0.0120 | 0.0130 | 0.0300 0.014 1.719
28 11-5(13)5-11(14) 0.0110 | -0.0040 | -0.0300 -0. 015 -1.552
29 11-6(13)6-11(14) | -0.0030 | -0.0240 | -0.0110 | -0.005 | -0.372
30 5-6(13)6-5(14) 0.0050 | -0.0100 | -0.0020 | 0.002 0. 321

@ =% IR T%

HF B GPS AA LB KEHH WoS—84 AbbR, =4ELLRY %= KA E GPS AA st
T F %, KRB E SR WGS84 =5 [6) E A3 AL bR A K b 22 45 FE AL bk .

—HTA R T = Bk BB EN /D TS B2 00 3 (5, HED MBS %8
G REMEFERE. TRIYNSE5FENEELRESUREUHT T 900, R AL
Kit B &RgmirE, HTRITUEHSRLMEIUFES W T 3 fndEE, ¥
W12 5 E R &L AN FEME.
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Tab 4.6 the three dimension adjustment without constraints

£4.6 ZHEHHRTE

g | ox () |y cem [0z em | o | FEERE D g
13 12 | 004 | -0.33 0. 24 10340. 97 69 |1 17313860
13 14 -0.05 0. 41 0. 12 6395.23 | 4.9 1 3984064
3] 15 | 0.22 0. 56 -0.87 | 1075213 | 7.1 [ 118518519 |
14 15 -0. 13 113 0.41 8614.74 6.0 7 11930502 ]
T T2 T om | 00 -0. 02 6327. 50 1.8 'l'"'i 8771930
15 12 0.75 0. 27 -0.89 9322. 57 6.3 | 1 3095975 |
16 15 0.53 -0. 82 -0. 49 6039. 69 4.7 + ] 12048193
11 15 0. 48 0. 96 0.47 8753. 83 6.0 T 7194245
1l 6 | ~0.91 0. 08 0.86 8184. 55 5.8 | 172352941 |
17 ] 16 | 0.08 0.10 | 0.0l 6137.51 4.7 | 1'8000000
18 16 | 1.62 -0.21 | -1.21 | 12032.55 7.8 | 171050420 |
7 [ | 030 0.23 0.64 589568 | 4.6 " 1iR4ga29
7 | 16 0.08 0. 70 ~0.39 | 12032.55 7.8 173068250 |
17 I8 0. 27 0. 02 0.29 7636.88 | 5.5 173003003
179 0.30 0. 00 -0.54 | 11923.57 78 | 111363636 |
18 19 0. 28 0.03 | 0.11 | 8740.10 6.0 r 173333333
18 Y 0. 47 0. 08 0.04 | 7526.32 5.4 | 1232018
"""" 1| 8 0. 20 0.18 | -0.08 5868. 61 4.6 1 5128205
19 | 8 0.25 0. 28 0.23 5884. 30 4.6 17462687
9 | a9 | -o21 | 068 | 0.26 | 8340.04 | 58 | 172923977
1| 9 1.67 -0. 34 .23 11591. 60 7.6 | 1734214 |
I 0.61 | -0.38 0. 00 6301. 60 1.8 1-3717472 |
s [y 0. 66 0. 11 0.8l 10210.09 | 6.8 | 1 2770083 |
o e T oar | oo -0, 37 7173. 00 5.2 | 110989011 |
3 2 7 0.95 | -1.41 ~0. 82 7554.19 5.4 12481390
7 | 2 004 | 0.50 0.43 6356.12 | 4.9 | 13048780
7 |9 | “0.17 0. 37 0. 03 6074 37 4.7 12252252 f
w0 | 7 | Lo4 | 002 | 070 | 7101.46 5.2 | | "153'051?_”‘]‘
3 R 36 | 075 | 520878 | 4.4 12164502 |
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YR TH SR GPS F i M i

7 3 0.91 -1. 49 0.76 5335. 00 4.4 1/341880
4 7 0. 05 0.33 | 0.79 10137. 33 6.8 1/2132196
6 4 0. 61 -0. 31 ~0. 40 4929. 51 4.2 1/1353180
6 7 | 0.26 0. 32 0.79 9547. 84 6.6 1/37037037
10 6 0.48 -0. 20 -1.50 | 8050.21 5.7 1/827815
17 | 10 | 002 | 0.8l -0. 21 8988. 85 6.2 1/2557545
17 7 0.74 | -0.67 “1.61 | 14654.07 9.3 1/955110
11 10 0.23 -0.32 | 1.35 8892. 82 6.1 1/1353180
5 10 0.73 0. 61 1. 47 7350. 91 5.3 1/1158749
5 6 0. 19 0.59 0.23 5024. 91 4.3 1/11363636
11 5 0.90 | -0.21 -0. 47 9972. 55 6.7 1/5000000
5 | 12 | -0.23 0.50 0. 56 10694. 89 7.1 1/8333333
5 6 0.31 -0. 41 0.03 5024. 91 4.3 1/2439024
B AE 1. 67 -1. 49 -1.61 1/341880

6 —HARTE
CHWARFEXRRA S -AYAMELREE ERENCHMAHITARTEE, FE
fa &AL A B EUE R R B LR BRI T &
K41 HHRFEE

Tab 4.7 the two dimension adjustment with constraints

2530 Dx (JE) Dy (JEK) &SRR
13--12 .42 .26 1/1731810
13—-14 -, 09 .16 1/1047729
5--12 14 - 15 1/2844589
. 5--6 .34 .02 1/2195825
5--6 ~. 18 - 09 1/2195825
5--10 - 69 -.30 1/1166981
"""" 11--10 1. 28 07 1/2303078
11--5 .07 - 57 | 1/2618007
17--10 52 .39 | 1/2472480
17——7 -1.21 1. 04 1/2941115
6--7 39 - 44 1/1543368
64 - 16 -.38 1/1140410
4--1 51 -, 24 1/1203046
7--3 1. 61 11 1/1378794
3-—4 .30 .07 1/875013
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AR 00 00 X ST RGPS S 0

o7 | .80 .87 [ Jusiar
79 -. 25 L02 1 1/1356295

72} .08 | e | /1384169

32 45 12 | 1/1159173

29 [ - 105 ] 1/235%879

89 | 8 | 4 ] 1/149332
21 .29 R 1/10_89%)

] 1--9 1.8l 107 1 1/2145104
9--19 -2 =30 1/1189868 |
19--8 -.07 .02 [ 172083097 ]

s [ 8] - 09 1/1549349

189 06 [ %6 | leatelr

| 18- 1 10 _ 23 | 1/1441589

R T T 10 | 1/2175844
1718 - 21 -, 29 1/1513006 |
1716 .15 .30 1/2376349

171 .37 13 1/1223796

- 18--16 | -13 -1.21 1/2249772

1716 | .06 - 13 | 1/2376349

w0 w74 [ 171865591

| u—1s [ - - 11 1/2478107
16--15 .24 - 02 1/1011985
15--12 -. 29 -49 | 1/1635480

- -or [ L 1/1027779

1415  -.28 -46 | 1/1059155

1315 -.29 16| 1/1130051

w6 | -8 | -25 1/1627904

B -1.81 -1.21 1/875013

RS9 AR R %24 1/875013, a5 3, #&H5: 1
BIgR AN AR KR 14 5, FATIRE 1. 52cm,

6 it

GPS SRR b4t AR, (6 ff 7 P 1 L BRI B, HE 88 LUIR & AORE L 4 i 47
bl B A ARNS K R 2 AW X, eI LR AL s R U AR K A
AWM. HITETEEG, RAGRUSEKBSEH AR, BTG SHEEE T M
AR, FMEKEE SEHS 2 m, ARHIRELRESRE S AT RKESE HA
% &, H GPS BRI 5143 A 7 AU DL Sk AE b AT @ FE G . @R RO A
KA ZIXHEARE, SEMENNRSHEE D 0.88em, T AMIEHENEHLLLE K. 4
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Rk A2 |0 i BRI B 4 GPS Rl Ag e 3T
BENTZAR, BZ2HAALE, SAMEGENSEREEFRKER, RE T
SHERGFERZAFEE, Fikxt FHE &SRR AESEER. ANXKHA=%
KHEER T 3. 9. 11 S48, 58 GPS EM 4 ANEFKHES, it 7 ANKHERM S ER T
e, U HSERERFN “RSIAK R G K R KAEm, Sk Hexs)
sEmfE. FEFHEH PowerADJ 8, FERBHNTERE: cto = 0.880E-00 (HXK),
A BRI AR S
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Wi 5 Ak A B BT IR S i g i

5 SZit5EW

i
(1) GPSEMP A H RGN, EAZ AR ERZ0, AL RKM b (a) 45 78
CENE AN Z SRS AR B PR, {E T $th 2 2% A IR A 3t X

(2) BRI 2B &, MR REREFEN R M EN, NS SUER
WY DA KRR KRR . TR EREKR, B —FEEah R T4 KE LT
() i AN R B OK, X R EEFESENHAE D, LN E BRI, Bl —gial.
REKETRERS AT 2. 5em/km.

(3) M RECRKETEMEEFR, EEBkitX, KETEIERUS
BRI ER), BRSNS, ECESEEHED. WRRASE KR, NS E
iy AR AT RS AR R

(4) JEHF %5 GPS M BB T [E 5K GPS AA 55, R H WGS —84 AAfxdk Ay ke
H AT S RART %, KERMEA SR WoS—84 Abbr. i MBI R B
BRI, B M) SR8 T R, A LSBIBIERIME S IS A 1A
s - N ¢ - DU ERI R o =37 =S TR 3 S N U AR AR - 9 L ok W
FEtRbr (W NERD HIiea AR it 23K,

X 5.1 H# RAIE H5hR

5.1

AT A
M e T

Tab 5.1 the target of correction and precisijon

. m o | warmre | s | 0
MEFBAME | 0.068cm | 1.892ppm [0-3(10)3 7(10)7-10(10)
 WhHBAE 0.049cm | 1.328ppm | 10-6(12)6-5(1910-5(13) |
SR AR " 0. 025¢m 4. 160ppm | 73091370100
R R TR AR RS 173041880 | 7 1 f
AR T IR R sz | 3 "‘_’"‘w
R g 1. 53cm - 458 JJ

(5) GPS SRSE &AM BRI S FEME K, 2 OPS I &N H 49 & E M.
RS R A LR v, B, —RAOGER T &R R R AR
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Wy ZRRH K L L £ o i
TR ), HALESHEHERER ol X 2] — N K LLR . X T &R B AR 2L X (il
), XM AEMHEHERR, XTERFRAEXLEMX, 51EFE SR SIBER &G
FEMFIERRAER. BREELK, FEHT XL ARG, K MaTJL
fKAER B A R, FEREERANSR/NLE RIZEES, GPS SENELE R
A FEL.

5.2 GPS SEME MMM

AT HRTELIX FAERZ&H4T, #2 GPS B2l & B R IR BEEK, ZESML XA b
ROEZLLT LS AR E K

(1) AT HZEWIEE CPS I & AIRSBEA AT SEME, 7E A SL ] K HE BRI £ BE B
REEHZEL &, EAMBNEStmRT2M, LHESER&A .

@© PR ARUE BN LI A By 8 B3 o &

@ MRRARIELENENFEE;

@ AR 2K AE S0 IE 5 &R SR B R AR B BOSR B o T 50 X B 5K AE
SRR, HMER. FEHE. FTRELE R, FUbwU il X p 87K it 17 el 5
MK, CAGIBR S ERKAESR, FHORIE CPS fl& M R /KA SUR ZEHE R — Bt

(2) BESENSERFFE A

BESENCOAHBREREE REEDKENENE FES. BT GPS fUEN
ML R, FESERR THE, —MCRAITEAKE S B4R GPS siskxt GPS AT
FKHEBE A LRSI, A T RBEFHMEERERRAYEBREZ O, BN
¥4, i RRIFRESBEA GPS MEERX. FHEEGKEEK, IRATKUG
{751, B4 GPS WK A5 TIX I, FIRALF &Ik (9 C R = 0 HILE HiX
KEFM& S @ERREE NIHERelINET&.
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B % 3k

CJJ8—99. Il viv i & M0, Jb ot dr B Tk ik AAt, 1999
CIJ73—97. BERE N R MM &+ ARMAE, Jbat: @I Tl B Rt, 1997
AFER FEM. ERRIRE. BHF R DEOEM RERHE A LN M, b les
s AL, 1999

FHR FERRGE. BT PS MERE ZHALIRR ], MBI 2003 (%)
L. MEX g HHIEY M, B0 DU RHE K3 AR, 1996
JTJO61—99. Z2ARENMATE, dbgt: ARATE HhARk4t, 1999
NGBS A R A E. 2t F i, 2004

MM Es. GPS E 47 R, 2004

MEIDR k. £EKE 7RG (GPS) |, 2004

FMERm. W ARKNE S G E S FM M, b5 SR EF R A
i, 2002
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W AR Bk 200 - 471 X ot

2

LIRENMEYE (Global Positioning System, f&FRGPS) REEMBHE_RTE
T SRS, ©REMIR AR 24 B GPS BRI TR, L5 BN 20 K
R B T MR, FEBIT TR B B M R S O E A OPS B KL R AT
BRAEL L PRER, BETEORRCELRGME SR . SNSRI
P, AFIR. EE. KN, BN RARR. = R (.

Ve SR GPS BRI, eI, MY BT 2k il B A
W, BUEMERASEOMELHIN, NE, THT RS RIEE EEMR
FISh, MBI HEB R4 O, T8 2 i TR . W
FRAA . MARENE. BRI E RGP IS 6 RS, T H R & P
R B R B R X — A, OPS i HACEA LT SMMETFR, MNT
EEMHARTE, RSB H IR PS HAR T It Him.

ZERE RIS —BATE C 4 6PS PN M ihl, HEBIEER K BRI
P, HIERM TR . LR SR RHIREE R, HKE, MU,
T GPS EALMAHIEE. SRR, &3 S6hs, BRUMT PTERENNEEREOE
AHE GPS HARBTENR. GPS HAE T Koo o KR A 51 91 R 23 S B F 4R
KA, AAEN EEFRFFRARKNT AGE.

T E SRR E AT 20 8 L 267, A A IR S5 S 20—l R
B SHIRE BRI 5 TSR 78 802 5 L %4 [ L 042 I8 4 B A 4 TR,
ﬁm@MEﬁﬂﬁﬁﬂmEﬁﬁﬁ HRABFAXEBILNETERA FTRNERS

AR, BEHEITARE BARSOHEE TS HROBXE L. AN, AALE
HRMRE LR A B — L BIE LS, IR T RN, A RE
TR T M BB S |

AXREIE, RS RAEE MITIET.

Far [
2005943 H
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WARBHE N L r i FHIE2 23160 )05 M S | A1) 3 25 8 5B

R F S 8 A R BGERRLH 8) £ Z AR

T E, 5, 1963 4 3 A4, 1983 F 7 Ak F RO 4 5 b TR 8RR T %
FhAL, 1998 F 12 ARG @A TRIMEREK. BE —HAE LRSS M2k (W
RSN I KBA) TAE, 5 /o B GPS #5451 BN FIR 7T . LA 25 B R 1 S04 R 42
BRSO E B 2SN RE . EFFHEAREBE T, 2002 F 3 Al L ERHE %
FAWEH SR TR LR HES R, R ARG ERL.

TAEME, ZRBIRNMERIERE,. BRULBEFRMHE. HFERESRERM
ez o1 A EA . ERH LA, FE. EFeEABRNESIMABARARATA,
e R, ROER: BemHEFERARRBMAMAE fist A, [, FAWE
R SG R TR T FEMFETERERF . KRN FETERF. 88 85EF,
RERRF OEEPTRB ZRA,

W -2 AL HAE], 2001 4F 5 B—2003 4F 10 A ERF5ER T WG B R R,
FRRTHR IR (5 B R AR T B4 T, 2003 45 3 H—2004 4 6 H, BI0T WARAL
EUBRESH: UREHMBETREMERZRME (—HLERERS), /EATAB
RRAZ—, JAFTFEMT 1:10000. 1:2000 EREHIEER R . BETIH T % GPS &4
MEILAE, BHEL T HLREERFLTARNERRU.
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