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Explanatory Notes on

Geodetic Datums in Hong Kong
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DIAGRAMS DIAGRAMS ILLUSTRATING GEODETIC DATUMS
ILLUSTRATING GEODETIC DATUMS
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SCHEMATIC DIAGRAM SHOWING TRANSFORMATION OF

CO-ORDINATES BETWEEN GEODETIC DATUMS
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UTM (WGS84)

utm gridzone destination 49Q

UTM Grid Zone in Hong Kong ( WGS84)
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WGS 84 and HKPD Height Difference Contour Map
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Height Conversion

Hwasss = H hkpp + diff
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DEFINITIONSOF TERMSUSED IN THE PROJECTION FORMULAE

Let P be the point to be converted.
i “P" Ry AR Y — B

N, E = Northing, Easting of P
PR

No, Eo = Northing, Easting of projection origin O
5 52 [ Bl R AR

D, A = Latitude, Longitude of P
P R & E

@, Ao = Latitude, Longitude of projection origin O
5 52 i Rl 4% 48 1
Mo =  scalefactor on the central meridian
G RE R
AA = longitude of P measured from central meridian inradian (i.e. A — Ag)
i A 4R R R Ry PR ()
t = tan®
HIEIEY)
M =  meridian distance measured from the Equator to P
R E 2 POBEHY 7 4 &R B
Mo =  meridian distance measured from the Equator to origin of projection

FH 7R 8 2 P 52 TR B Y 1 A G E B
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PROJECTION FORMULAE

radius of curvaturein the prime vertical = a/ (1-€’sin’$)?
On 25 FEl i 3 1

radius of curvature in the meridian = a(1 - €?)/(1 - e’sin®$)*?
SRl kYRS SR

isometric latitude = vs/ ps

EREY

semi-major axis of the reference ellipsoid

2EFEHEKE LK

flattening of the reference ellipsoid

first eccentricity of the reference ellipsoid = 2f - 2
S2EMEERE — R LR=2f-12
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Projection Formulae

Conversion of @, A to Grid co-ordinates
A i HELET, fr?‘ﬁ[ﬁiffi‘—?

2
N = No + Maf(M = Mo) + s (sin ®) (“2-)(cos ®) ~(Eq. 1)
— Aﬂa 3 2
E = Ep + mg{us AA cos @ + vg 5 (cos® P)(ys—t9) } --(Eq. 2)
Meridian distance, M
=T R R
M =a[A)® —A,sin (2P) + A4’ sin (40)] --(Eq. 3)
2 4
where Ag'=1- % - :214
AT
A= S (e + i)
7 3 4
A4’ = E e4
256
Notes: 1. My is computed using Eq. 3 by putting ®=®, ﬁﬁjpé_f—: 1 1] @=0, {2 LA 3 F T Mo
(Latitude of the projection origin.) 2.2, © PUFFETHI RIS

2.2, ® are in radian.

Conversion of Grid Co-ordinates to ®, A

R RIS

AE AE®
A= Ao+ secd ( ) - sec®, (W)(Wp*' 2t,°) --(Eq. 4)
0% p M, P
t AE?
D=y (——)( ) -(Eq. 5)
m,p,  2mg,
where AN =N - Np
RL:Eall AE =E - Eq
and » @, is the latitude for which M = (AN + M) / mg

M = (AN + Mg) / mg Eﬁp@ﬁ@ﬂ ON
Notes: 1. ®, must be computed by iteration using Eq. 3. ﬁFJr,%_t: 1 FHEr @, FIBHAZ 3 Wk

2. All other quantities, such as t,, pp, v, W, have 2. Bl Oy FF BT t, pp, Vp, W

their usual meanings but are computed using®,,
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Parameters for Projection Formulae

S0 1984 FH Rl R | FAE-CPOIEIEIEE 1980 | FyHR-CPU[EI YR 1980
Para. WGS84 Datum HK80 Datum HK®80 Datum
(UTM < @, A) (UTM o @, A) (HK1980 Grid <> @, A)
No OmN OmN 819 069.80m N
Eo 500 000m E 500 000m E 836 694.05m E
o, Zone 49Q: 0° Zone 49Q: 0° 22018°43.68"N
Zone 50Q: 0° Zone 50Q: 0°
A Zone 49Q: 111°E | Zone 49Q: 111°E 114°10°42.80"E
Zone 50Q: 117°E | Zone 50Q: 117°E
my 0.9996 0.9996 1
Mo Oom om 2 468 395.728m
Vs 6381215.957m 6381480.502m 6381480.502m
Ps 6344618.793m 6344727.809m 6344727.809m
Vs 1.005768221 1.005792635 1.005792635
a 6 378 137m 6 378 388m 6 378 388m
e? 6.69437999x 107 6.722670022x10°° 6.722670022x10°3
2Y
Reference Example
¥ 2/ 6 S EREA
Datum Input Data Result
() 22° 26’ 01.26”N UT™M 2483 566m N
WGSE4 A 114°10°29.31” E 209 194m E
UTM 2 483 568m N (o} 22°26’01.16” N
209 192m E A 114°10°29.24” E
(0] 22° 26’ 06.76” N UTM 2483772m N
A 114°10° 20.46” E 208 932m E
(0] 22° 26’ 06.76” N HK1980 832699m N
HKEO A 114°10°20.46” E | GRID 836 055m E
UTM 2483 775m N () 22°26°06.89” N
208 930m E A 114° 107 20.39" E
HK1980 832 699m N () 22°26°06.76” N
GRID 836 055m E A 114° 107 20.45" E
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