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Gauss-Kriiger $ 5 & UK il (T A< 8., 1986 5 Li et
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WYIESR, BERIBAT T UTM 8%, EiE LM Kb
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H2 , BLAE R B N OB, 40 2006 48 it 4 € 4 i 0 &
22 ) (FLFEJC 5, 2006) , L AEFEXT UTM # % A4r H15
TN Gauss-Kriiger £ % #4075 50, RATE N7
Xf UTM #% 5% 1 Gauss-Kriiger % 5 [ 3 i 2 ff I 7%
R E , EREEHRERN LR FEEE, A3
76 1 B T b AT R B AR

2 Gauss-Kriiger % %

TJoi1E Gauss-Kriiger 58 & UTM R #E T™
BEMBEARRLENEBAERE (EERH
%,2002) P 76T B E A L 4L Mercator 5% 1% i B

BB RS, HAREREMERY,
MG & RERRE , ARRIEHEAE.

T UTM % 5%iE & Gauss-Kriiger % 5 #f 2
FRARE (IWEREHRR)  IREENEE—KR L
KE S TR, KRR RFFRE G ZSBUNEE
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Gauss-Kriiger #% 5% B C. F. Gauss f£ 37 i
JBR X ) R e R el (R XU, B DA 3K 1 42
HRRE REHREBFE), Hh J. H Kriger T
1912 X AT T BE , R B —SF B (A sin-
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LM 3 (R 6 FEAF ) M 1.5 FE(R3 &
WRE)VEA BB FHTHRY . WA 1,

i, Gauss-Kriiger % & H4 W T (5B M,
1981 ; £ IE#,2002 ; fLH J65F,2006) :

1 Gauss-Kriiger &5
Fig.1 Gauss-Kriiger projection
AV B8 A T D10 S TR TR R0 A S %l 0 7 R BR A R T P T L, 50 b0 B IE R4 LA 6 BE
0’2} Gauss-Kriiger £ 5 i 2 AR B3 JFU 5

The transverse elliptic cylinder is tangent to the reference earth ellipsoid. The axial lead of the elliptic cylinder passes through the

mass center of the reference earth ellipsoid and falls within its equator plan. The part circled by the blue solid line represents a six

degree zone. O’ is the true origin of coordinate of the Gauss-Kriiger projection zone
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Deakin et al. (2010 )., Kawase (2011 ) F1 Dorrer
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3 UM &%

UTM #2531 35 E b E T £ 25 (Army Map
Service, US Army Corps of Engineers) F 20 it 42 40
R H (Langley, 1998) o 24 i Xf 3¢ E A £ % A
Clarke 1866 fifi Bk A, Xf 2R H BT, B FHEE B K,
% F E FR 3R & (International Ellipsoid) , & E &84
(1994) FF6.A9 UTM R A Clarke 1866 TR A2 A ™=
K, UTM % 52 I 7 % B WGS ( World Geodetic
System) 84 i Bk {& ( H & #7 it A 2004 4 & 3T B
EGM (Earth Gravitational Model) 96®
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AR ZLIEREERE R 1.620 6°, B 1°37'14. 244",
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b R bR HER L, BRI 2 RGO O MY LD (R )
JAt o XHE Nyo—0 BIRKE (RAAHA N 0, T,
W) = HBERR A R, (B NO) 9 0.999 6 £, Ny, O
= Nﬁ:EOﬁE(Oﬁ;Eﬂgé% Nﬁ}zst,ﬂ:*ﬂé% WE E'(J;‘é)-]—i) ,51']:

sin(a) =N 04y /Ry; =Ny O/Ry. =0.999 6 x
R./Ry;

KA o A NG—O0 -E, BIG N 5 . Ry
AR HEEIRIR b (B TE M BRIEBR AR ) Ny 93
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BRI ER AR,

B T4 AR, #l 90° , i AT MUE L R, = Ry,
ny

sin(a) = 0.999 6 xR,/R,. =0.999 6,1l]

a =88.379 4°

AT DASA R T Al 519G (B A 5 3R AR K A 1 2k Y
2 i 2 88.379 4°N Fl 88. 3794°S( N 2) . fj— &
2, R E S (1994) L Fh L AR (2008) | FRIE R
(2010) X1 B % 55 (2010) F1 f8 645 (2010) 55N K,
166 B A 1 3 Bk T 80°S A1 84°N, M FRATAY 355 K
B, AT AR R IR . 1B — U, R AT
A4 UL A A X A, D) T 1) %) 2% 1R A BB ARG ST. , B ARG 1R A
HOD RN TERGER (R 25 T8 T b 8 A BRI B e o AT
LR AR IS , BAFF A UTM B85 5%

XA, AT RASK B A Fr v E B F i e R 2R [R 2
G BE B Nygo N -

NioNgr = Ry x sin(90° - 88. 3794°) =R, x sin
(90° - 88.3794°) =179 776 m,

X 2 4E R, =6 356 752.314 245 m (IR HE
WGS 84 HiFRERAZ ) .

RIFRHERIZR R 7 UTM #5% E R B h e R 4R B
BR179.776 km(JLIE 3) . X#F,BR1EX (2010) B
UTE UTM #3702 LB 330 km L& H —1
FrfE AL IR .
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SARFFREERAR T 1] i e 28 20 3 W 22 T, B 8.
A UTM fREFH R Z L 455 2 0.999 6, T H B 2
FKEATEHNFFEANENRE R LK EDE
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X2 UTM 5% #H H Gauss-Kriiger #52 B K 4L 2

o

HIL, UTM R THRELBFERKESR M
0. 0004 , 75 Ml i #5 4% &1 £k 19 K B 6 28 4k 4h, 0
Gauss-Kriiger 5% & fF 54—+ ()8 M1,1981; £
IEH;2002; fLAETTSE, 20065 ) o HA S A XIE
BEZXERF E A & AR, 4, Dozier (1980) . Osborne
(2008 ) 1 Deakin et al. (2010) . & 78 A 7E i 4X
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Fig.2 UTM projection
b BR A R A TE 5 ) T4 IR A T P IR IR (B SRBR Nyge— 0 e —Sye FTFERI B, B0 K Op s PA BIRBE Ny —0' i —
S e AL ), 2300 o 8t 228 2065 B B IMEE Ny g—O”n— Sy » B Sy HOER MR R A5 O) 13 P 98028 ) 5 ok L
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The transverse elliptic cylinder is secant to WGS 84 earth ellipsoid at two circles (i. e., the circle has the arc Nyzg—0'jzp—

Size» with a center O, and the circle has the arc Nyzy—0"jzw— Sjzw ). The red circle passing through the central meridian

(i..e., having the arc Nﬁo_ol'r_sﬁo , and the center O, the mass center of WGS 84 earth ellipsoid) is parallel to the secant

circles above. The axial lead of the elliptic cylinder passes through the mass center of the WGS 84 earth ellipsoid and falls within

its equator plan. R; and R, represent the equator and pole radius of the WGS 84 earth ellipsoid, respectively. Oy is the true ori-

gin of coordinate of UTM projection zone
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Fig. 3 Variation of k£ with the distance x from
the central meridian
GK {1£& & Gauss-Kriiger fHli£k (#i Osborne (2008 ) &)
GK curve represents the Gauss-Kriiger one

( modified from Osborne(2008) )

4 UTM #% % #¢ Gauss-Kriiger % % 7 [

4.1 Gauss-Kriiger £ 21 UTM ¥ 0 H L H
ikl

ZEFE T™ #5% , AR A M 59 X 31 76 F H 4K
22N XA . AT AU HE RN A = F W&
S UM T IREM. DETE N3 3 B 6 &
i 218 Gauss-Kriiger ft M 5 ,6 HiFREE 0°,
BIO~6°E K6 FEHHSH1,ITERELL KM
REHE, TS B, 3 FHFEBEERN1.5°
E,BI 1.5 ~4.5°E g 3 B, 500 1, A3, 3
120 #,

UTM 4 15 2 % S 180° W, R 180°W ~
174°W , HAF SR 1, R R BA R M. 1 Gauss-
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Kriiger 6 B4 & % —#F, & 2Bk 3L 4 60 1~ 6
o
4.2 Gauss-Kriiger &5 1 UTM X & th1mi%

I B R th R 7% B & 500 km, Gauss-
Kriiger # AL b5 A F , UTM Jb 25k £ 3t th I
BAE BB 10,000 km( HLIE 4) .
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B4 —4 UTM #% 6 E7 (& Langley(1998) f&2%)
Fig. 4 An UTM projection 6 degree zone
(modified from Langle, 1998)

Oy Ay UTM HLH R84 S A, BT 2 WA O #. Of° A1 O 43
A AT UTM B th i B8 J5 BRI L IR AL L IR Py A AR SR AL, 2168
A AR R R AR IR B AR R, RO 500 km, ALt %5 ; 4k
A bR RN E AR R, AR D 500 km, Lt # 10,000
km; N A% &5 A1 S B 5 28 k543 94 (500 km, 10,000 km) F1(500 km,
0 km); I AR X AR B ABLKX - BEAMABEE.

Oy - represents the true origin of UTM coordinate, that is the O in Fig.
2. 0,° and 0, " represent the false origin of UTM coordinate, respective-
ly. The red coordinate system is one for the northern hemisphere with an
easting 500 km and no northing. The green coordinate system is one for
the southern hemisphere with an easting 500 km and 10 000 km north-
ing. Then pole points N and S have the coordinates (500 km, 10 000
km) and (500 km, O km). The parts circled by the blue solid and da-

shed lines represent the areas before and after UTM projection

4.3 Gauss-Kriiger &5 1 UTM 35 « 0 y 22 %R
UTM # 3 5 Gauss-Kriiger 1) x 1 y B FrE
AESCES, B UTM 82 HF » Ty 2051 Jhy 22 1) 1 26 Ti) %50
E (&2 & 4) T Gauss-Kriiger B3 2 Fl y 73531
He M HE(E 1), BMEERES THE®
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Bt AKX RS A 1B 2 FlE 4,

5 BR¥EHXA

UTM $:# 5 Gauss-Kriiger St M I, R LK
AIRKEE R 0.999 6, ¥ B LB E 4R, F
THREEARANELIAN, ¥ 6B TR AR LA,
AANRETHSHEREAKX,HEBE NS AKXE
HBERE, WM BERELAKXNEF EZT
300 m, XFELFR TAEFRAR LIEEZA,

FATE N H B MapGIS B8 F UTM $#,
HEAREAERATEINIE S E, A F RS B
ArcInfo %4 JC E N L F B9 Gauss-Kriiger £ 5%, #H
. Z T, MapInfo ® (2010 Pitney Bowes Software
Inc. ) 32 A 35 UTM £ 5 1 Gauss-Kriiger ¥ 2 7E N
MIARZEE, B 58 RER, 5 THRA. sk
K F Maplnfo ® Professional 7% 10. 5 R # i+ —
T aner R SE B B AR AR e, HOP BRI

(1) 5 5080 iy A\ B3 5% L Excel ST (030
ZF R x1s” ), ] MapInfo ® ] T Ak
PRAE . xls” SCMF. AR AL AR AR #e. TAB”, %]
Maplnfo ® , A5 H B 177 “ AL bp 28 4. TAB” X4
Rii“FR - A2 & (Create Points)”, N K F N
“Longitude/Latitude (WGS 84)” (X HELIZR S FE H
Bl i UTM J7 B o 3o 2 4 191) fR ZE 480 ) , HF IR E
0y AR R B 2 26 BE AL AR B, BB AR RS B9, AR
BLE XTI W A B X R T R A bR AR e AL
TAB” ({4, #AJ5 K45 Maplnfo ®

I e R A % R ( Projection ) i BR {4, 41 UTM
B R WGS 84 #ERIK (K 5) , I it— I8 H#%
HHTREE S MBI, AR EMAESEFEH
AR WGS 84 tBk{k, BRIMMIFI, EE S B
“$& " (Projection) H1 i X IE 8 19 B W BR K, 1
e YA L8 = Z A & A Arce 1960 fA %R & 5 &
I 1% 3% $& “ Longitude/Latitude ( Arc 1960)” , i A fil
LAk IE , % A X F 3% £ “ Longitude/Latitude ( WGS
84) 7 WHERACKE 7= A= B 7] NNW {75 281 m,

(2) EHATIF“Aetne e A. TAB” 3, A
“F - EH 5 (Update Column) ™, fiff Fi X 75 HE ( 40 [&]
6)X%f UTM % « #1 y A2 45 5 43 5 #E 47 B %, 19 )
UTM R 8977 BL 0 « Ay SF5 (B 7) o T RLS B
BT,

X} J7 B AL bR LR 26 B A b 2D BREE AR |, R
FTE B3RS 2 Q1@ s B R UTM $3 5 Gauss-
Kriiger #% , %6 = “ 5" R LS EHE .
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Create Points

Create Points for Table: | 5354

g Syt + |

Projection:  Longitude / Latitude (WGS 84)

Get X Coordinates from Column: |38 &

GetY Coordinates from Column: | $4/& &

Mulliply the X Coordinates by~ 1
Multiply the 'Y Coordinates by 1

| Overwrite existing points

5 HERRIIEIE
Fig.5 Dialogue box for creating points
Update Column

Table to Update: (et

ColumntoUpdate:  (UTM_y.m

Get Value From Table: | 5T54RA

Value: CentroidY{obi}

0Kl | Cancel il |

| | Help

6 FEFH UTM % y LIRFIXEIE
Fig.6 Dialogue box for updating UTM

projection y column

R

sssssssssssm

[ 472584 Browser =
e UMy m [UMxm -
— 1]-2.8666667| 32.4416667| 9,683,129.4 437,947.8
[l 2]-2.9666667| 33.4708333| 9,672,080.1 552,322.8
— 3]-2.9666667] 32.4698333| 9,672,077.1 441,083.4
1 4]-2.9300000] 33.7416667| 9,676,116.9 582,424.1
{1l 5|-2.7690000| 32.1666667| 9.693,907.4 407,375.2
[l 6]-4.7690000] 32.1980556| 9,472,818.3 411,067.7
(. 71-3.7800000] 34.3780556| 9,582,069.0 653,026.5
[l 8|-5.7779800| 31.8766667| 9,361,215.2 375,624.1
Il 9]-2.7500000] 32.2891833| 9,696,016.5 420,992.3
{1l 10]-2.8763000] 32.3333333| 9,682,058.1 425,907.8
[l 11]-2.7683972| 33.3333333| 9,694,001.4 537,048.8
{1 12]-3.7683972| 32.3781000| 9,583.448.2 430,945.4
[l 13[-4.7605917] 32.5151000] 9,473,780.5 446,227.0f _

E7 R[HE UTM K% x f1 y LR IEIE
Fig.8 Dialogue box for resulted UTM projection

x and y coordinates from longitude and latitude

5 R P 5 8 W 3K A IE A 4K B Maplnfo ®
Professional R4~ 10. 5 3K 5 9 TAB {5, X 5§ 2
BRI, HBIEA B ERA X UTM $5 y 2456 05w
#% 10,000 km # iE. i A A B 5 A8 8 EM
Maplnfo ® Professional g7 10. 5 % {4 B} 1% & M )
B LEF X A y A bR B #E47 b th W 78 B E .
BR1EH MAP X i SEFR % R A T B o
KI5 , 4~ LK A Maplnfo ®  Professional kit
A 10.5 B ST B B DUAG R 2E 4T B9 22 2 o

R1 KR UTM P LIRTRE R (WGS 84)

Table 1 Results of conversion from WGS 84 ellipsiod longitude and latitude to
UTM WGS 84 coordinates and vice versa.

o AR Y B 9 A 05— Y B A
7 i () G (°) UTM 5 (m) UTM = (m) Yk (°) G (°)
1 -2.8666667 32.4416667 9,683,129.4 437,947.8 -2.8666667 32.4416667
2 -2.9666667 33.4708333 9,672,080.1 552,322.8 -2.9666667 33.4708333
3 -2.9666667 32.4698333 9,672,077.1 441,083.4 -2.9666667 32.4698333
4 -2.9300000 33.7416667 9,676,116.9 582,424.1 —2.9300000 33.7416667
5 —-2.7690000 32.1666667 9,693,907.4 407,375.2 —2.7690000 32.1666667
6 -4.7690000 32.1980556 9,472,818.3 411,067.7 —4.7690000 32.1980556
7 —-3.7800000 34.3780556 9,582,069.0 653,026.5 —3.7800000 34.3780556
8 —-5.7779800 31.8766667 9,361,215.2 375,624.1 —5.7779800 31.8766667
9 -2.7500000 32.2891833 9,696,016.5 420,992.3 —2.7500000 32.2891833
10 -2.8763000 32.3333333 9,682,058.1 425,907.8 —2.8763000 32.3333333
11 -2.7683972 33.3333333 9,694,001.4 537,048.8 -2.7683972 33.3333333
12 -3.7683972 32.3781000 9,583,448.2 430,945.4 -3.7683972 32.3781000
13 -4.7605917 32.5151000 9,473,780.5 446 ,227.0 —-4.7605917 32.5151000

fi.

B WAERR RN E S B8R UTM WGS 84 M43, 55 K AU M) UTM WGS 84 AL 4RAR ik WGS 84 KRR, B4 A 1l
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UTM 5 5 Gauss-Kriiger $t % #8 /2 IE ¥ 1 58
KIEHF . Gauss-Kriiger $% 52 2 W IR A £ 1F Bl V) Hb
BRERIE, B G P RERRKEAR, N IR 5 B
EHEMEER M, B G KB T AR S i 22 2
R,

UTM £ 5 S 5 150 A 168 I 0 3 Bk A ok £, B o
REL R LHIHE Tk H0.999 6 1%, BN £ &
Wit A, B BE B B g 248 179.776 km( WGS 84 Bk
), BPZ 22 1. 620 6°, B b 5 4% b of 1 £k [/ #4417
B,ZEKEE UM EEER Lk =1, mAMRER
T T AR A2 32 T8 K o 1] T I R A A S5 A i
K, N AR UEBE NG BEAE — R Y BBl A S A 7 8, UTM
B E T 80°S Ml 84°N By L BEVE FEI A o

PR B 8 DA R B AR TR A R o #0y Rk 7 =K
Al

{811 Maplnfo ® AT 1475 ) b 2 4 52 9 A 4
PR UTM 8% LA B Gauss-Kriiger 8¢ % 4 45 2 [A] )
KAt B HE e e

B RS R P T B SR
BERFZHN SRR ARG E AN, £
SRR GEEARELTRAFRUET B3,
A R T B

[ER]

@ Mercator’ s Projection [ EB/OL]. http://www. math. ubc. ca/ ~ is-
rael/m103/mercator/ mercator. html. 2012 - 12 -01.

©@ RFKFLHE [EB/OL]. http://baike. baidu. com/view/301981.
htm. 2012 -12 -01.

® World Geodetic System[ EB/OL]. http://en. wikipedia. org/wiki/
World_Geodetic_System#cite_note —2. 2012 —12 -01.

[ References |

Chen Wu-tian. 2010. Construction survey in countries using UTM projec-
tion [J]. Science and Technology Information, (8):36 — 37 (in
Chinese with English abstract)

Deakin, R. E., Hunter M. N, Karney C. F. F.2010. The Gauss-
Kriiger project, Presented at the Victorian Regional Survey Confer-
ence[ J]. Warrnambool; 10 - 12

Dorrer E. 2003. From Elliptic Arc Length to Gauss-Kriiger Coordinates by
Analytical Continuation [ M]. in: Geodesy—the challenge of the
3rd millennium, Springer Verlag: 91 —99

Dozier J. . 1980. Improved algorithm for calculation of UTM and geodetic
coordinates [ R]. NOAA Technical Report NEES 81

Han Guo-jian, Di Qiu-sheng, Tan Si-xiu. 1994. Differences between
UTM projection and Gauss-Kriiger projection [ J]. Survey and Map-
ping of Sichuan, (2): 51 —56(in Chinese)

Kawase K. 2011. A general formula for calculating meridian arc length

888

and its application to coordinate conversion in the Gauss-Kriiger pro-
jection [ J]. Bulletin of the Geospatial Information Authority of Ja-
pan, 59:1-13

Kong Xiang-yuan, Guo Ji-ming. 2006. Control Survey [ M]. Wuhan:
Wuhan University Press:1 —150 (in Chinese)

Langley R B.1998. The UTM grid system [J]. GPS World, 8: 46 - 50

Li S., Zhang L., Cui Y., and Yin X. 2003. Relationship and applica-
tions of UTM projection and Gauss—Kriiger projection, Proceedings
of the 21st International Cartographic Conference (ICC) Durban,
South Africa, 10. 16 August 2003. Cartographic Renaissance. Hos-
ted by The International Cartographic Association (ICA), ISBN: 0
-958 —-46093 -0 Produced by: Document Transformation Technol-
ogies

Liu Ming-bo, Lei Jian-ming, Wei Chan. 2010. UTM projection and pro-
jection deformation treatment [ J]. Hydropower of Northwest, (6) :
7 —9(in Chinese with English abstract)

Lii Xiao-hua, Liu Hong-lin. 2002. A comprehensive appraisial of numeri-
cal transformation method for map projection[ J]. Journal of Institute
of Surveying and Mapping, 19 (2): 150 - 153 (in Chinese with
English abstract)

Osborne P.. 2008. The Mercator Projection [ M]. Edinburg

Shen Ben-zhong. 1986. A new calculation for Mercator transverse projec-
tion ellipsoidal coordination [ J]. Journal of Xi’ an College of Geolo-
gy, 8 (1) :71 —-86(in Chinese with English abstract)

Snyder J P. 1987. Map projections-A working manual [R]. U. S. Geo-
logical Survey Professional Paper 1395, US Government Printing Of-
fice

Sun Li-dong. 2008. Similarities and differences of Gauss-Kriiger projection
and Universal Mercator projection [ J]. Port Engineering Technolo-
gy,(5) : 51 =53 (in Chinese with English abstract)

Wang Zheng-mei. 2002. A Comparison of Gauss-Kriiger projection with
transverse perspective cylindrical projection [ J]. Bulletin of Survey
and Mapping, (3): 11 - 12(in Chinese with English abstract)

Xia Lanfang, Hu Peng, Huang Meng-long. 2007. A numer ical implemen-
tation of analytical transformation using map projection[ J]. Science
of Surveying and Mapping, 32(3): 69 —71 (in Chinese with Eng-
lish abstract)

Xiong Zhong-zhao. 2010. Establishment of independent coordinate sys-
tems on the UTM projection [ J]. Geospatial Information, 8(2) : 41
—43(in Chinese with English abstract)

Yang Qi-he. 1981. The Gauss-Kriiger projection and the Transverse Mer-
cator projection [ J]. Bulletin of Survey and Mapping, (6): 34 -
37 (in Chinese with English abstract)

Yang Qi-he. 1986. The research of theory and application of map projec-
tion transformation [ J]. Journal of PLA Institute of Surveying and
Mapping, (1) : 65 —72(in Chinese with English abstract)

Yang Qi-he. 1994b. Summarization for theory and method of conformal
projection[ J]. Journal of Institute of Surveying and Mapping, 11
(2): 133 —=139(in Chinese with English abstract)

Yang Qi-he. 1994b. Summarization for theory and method of conformal
projection[ J]. Journal of Institute of Surveying and Mapping, 11
(3): 133 —=139(in Chinese with English abstract)



®5H

JA#AZE S : UTM M Gauss-Kriiger B R H A& 5L

[ Bt x5 2% SOk ]

BRIER. 2010, R UTM #2 AbR 2 E KM T & [T]. R %
i, (8):36 -37

BEIE R, OBk, BB S, 1994, UTM B AIms i - so B
ST PU)im%:, (2): 51 -56

FLRETT, FBBRAH. 2006. ZE il 2% [ M]. 3R BRIOK 2 H R« 1 -
150

XUBHY , BHEA, &5 $4.2010. UTM ## R A HAFE[T]. Pk
B, (6):7-9

EAE, XI7Rk. 2002. RS RE T R TER[T]. %%
BEaEdR, 19(2) : 150 - 153

LA, 1986. MEERE BB RATHE AR BHT A [T]. FEZEHLIR
P, 8 (1): 71 -86

FIILFR- 2008. w537 — Tu 5 A% B AR Bl 2R R4 (UTM) 82 10 57 3
[J]. ®THA, (5):51-53

FBcH. 2002, & - 78 B A% SRV R B ML L[ T].
% B, (3): 11-12

BFXT5, MM, B R 2007, O SR A M RO B S B 5 Bk
[J]. %Al 32(3): 69 71

HEEE. 2010. Fik UTM 558 FHOZ AR R Ge i [T]. HE (A
R, 8(2):41-43

W JEA. 1981, il - WAL AR RERE[T]. WLBR,
(6):34-37

¥ B 1986. Hb 1 5 A BV A N FH B 98 [ T]. SR ZE M40 24 B
2R, (1):65-72

a0, 1994a. M EIS MG R [T]. BB 4 5 b2
5, 11(2): 133 =139

W JEA. 1994b. ML FIS R B R [T]. MRIBCZE M4 2 be 2
%, 11(3): 181 - 187

UTM Projection and Gauss-Kriiger Projection and their Conversion
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Abstract: The Gauss-Kriiger projection is a conformal mapping after a transverse elliptic cylinder tangent to a reference ellipsoid of the earth, and the

UTM projection is a conformal mapping after a transverse elliptic cylinder secant to the WGS 84 earth ellipsoid. For the former, the scale along the central

meridian is constant, and in the UTM coordination system, the scale factor &, increases from 0.999 6 for the central meridian to 1 for the secant circle be-

tween the elliptic cylinder and WGS 84 earth ellipsoid, and becomes greater outside the secant circle which is 179.776 km ( WGS 84 earth ellipsoid) , i.

e. , the longitude difference 1.620 6° away from the central meridian, which results in a bigger distortion in the area after UTM projection step by step.

In addition, the convergence angle gradually increases from the equator to the poles. Therefore, the UTM projection is only suitable for the area between

80°S and 84°N in latitude. The fast method is easy to implement for converting the longitude and latitude into UTM projection coordinates and Gauss-

Kriiger projection coordinates and vice versa in batches of data using MapInfo ® .

Key words: UTM projection, Gauss-Kriiger projection, conversion, MapInfo ®
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