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ACCURACY OF WGS 84
COORDINATES
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[Revised: 30 September 1988]

Table 27.1

Accuracy (1o) of WGS 84 Coordinates
As a Function of Coordinate Determination Technique

WGS 84 Coordinates of Site Accuracies (1o)
Determined Using Geodetic | Geodetic Geodetic
Latitude | Longitude | Height
Satellite Point Positioning Directly 1 m t1m t1-2 m
in WGS 84
NSWC 9Z-2 to WGS 84 Transformation 2 2 2-3
Localized AX, AY,AZ Datum Shifts (Tabular 2% 2% 2-3%

or From AX, AY, AZ Datum Shift Contour
Charts) and Standard Molodensky Datum
Transformation Formulas

Localized AX, AY, AZ Datum Shifts and 2* 2* 2-3*%

Direct Coordinate Conversion (X, Y, Z to

$, A, H)

Ap, AX, AMH Datum Shift Contour Charts Kk 3*x 2-3*%*
Datum Shift Multiple Regression Jhxk Kiaka 4x**

Equations ( A¢, AX, M )

X, &Y, & Mean Datum Shifts and Standard Hx*%x gx** gx**
Molodensky Datum Transformation Formulas

"X, &Y, A Mean Datum Shifts and Direct alld gx*x gx**
Coordinate Conversion (X, Y, Z to ¢, A, H)

* Pertains only to the use of localized AX, &Y, AZ datum shifts (tabular or from AX, AY,
AZ Datum Shift Contour Charts). Applicable only in the vicinity of Doppler stations;
the errors are larger elsewhere [and if mean datum shifts (72X, AY, AZ ) are used].

** Applicable only in the vicinity of Doppler stations. The errors are larger elsewhere.
*** These are general accuracy values pertaining to NAD 27 (CONUS), and will not neces-
sarily be the same for other local geodetic systems. (See Tables 27.2 and 27.3 for

these and other general accuracy values, and then Figures 27.1 - 27.42 for how the
accuracy values vary throughout the datum areas.)
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[Revised: 30 September 1988]

Table 27.1 (Cont'd)

Accuracy (lo) of WGS 84 Coordinates
As a Function of Coordinate Determination Technique

WGS 84 Coordinates of Site Accuracies (1lo)
Determined Using Geodetic | Geodetic | Geodetic
Latitude | Longitude | Height

WGS 72 to WGS 84 Transformation
Formulas:

- At Doppler Stations (WGS 72 2 m 2 m +2-3m
Coordinates from Satellite Point
Positioning)

- At Non-Doppler Geodetic Network
Stations:

- Near Doppler Stations, WGS 72 3 3 3-4
Coordinates from Localized
Datum Shifts

- WGS 72 Coordinates from Mean [Use Only as a Last Resort;

Datum Shifts Large Errors. See Sections 11
and 26 of this Report, and
Sections 7.2.3 and 9.3 of
Reference 2.]
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Table 27.2

[Revised: 30 September 1988]

Accuracy (1o) of WGS 84 Coordinates at Doppler Sites
- WGS 84 Coordinates Determined Using Molodensky Datum Transformation Formulas
and Local Geodetic System-to-WGS 84 Mean Datum Shifts ( A, &Y, &Z ) -

Number of Linear Error Circular Spherical
Local Comparison Geodetic (Horizontal) | (Positional)
Geodetic Systems Points Latitude Longitude Height Error Error
(GD%) (ODJLA) (GD"H) (oDC) (GDS)
Adindan 25 +4.2m +4.5m t4.1m 5.1m 5.1m
Arc 1950 41 13.7 26.3 5.3 29.1 29.0
Arc 1960 19 5.2 7.1 4.2 7.5 7.4
Australian Geodetic 105 3.1 2.9 3.5 3.1 3.3
1966
Australian Geodetic 90 2.8 2.9 3.5 2.9 3.1
1984
Bellevue (IGN) 3 2.8 2.7 3.8 2.7 3.1
Bermuda 1957 3 2.8 2.9 4.2 2.9 3.3
Bogota Observatory 5.2 4.8 5.1 5.8 6.0
Campo Inchauspe 20 3.5 3.5 4.5 3.7 4.2
Canton Astro 1966 4 2.6 2.5 4.3 2.5 3.1
Cape 5 5.9 4.4 3.6 6.0 5.7
Cape Canaveral 16 2.3 2.2 3.4 2.3 2.6
Carthage 5 7.3 7.5 3.8 8.8 8.3
Chatham 1971 4 2.4 2.4 3.7 2.4 2.8
Chua Astro 6 5.0 6.3 5.6 6.7 7.0
Corrego Alegre 17 4.0 4,2 3.5 4.5 4.8
Djakarta 5 2.2 2.7 4.0 2.5 2.9
European 1950
Western Europe 85 3.2 5.7 3.6 5.5 5.4
* UK/Ireland 47 2.2 2.3 3.4 2.2 2.6
* UK (Only) 40 2.2 2.3 3.5 2.2 2.6
Cyprus 4 2.3 2.3 3.7 2.3 2.7
Egypt 14 5.2 6.2 5.1 7.0 7.2

* ED 50 coordinates developed from 0SGB Scientific Network 1980 (SN 80) coordinates.
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Table 27.2 (Cont'd)

[Revised: 30 September 1988]

Accuracy (lo) of WGS 84 Coordinates at Doppler Sites
- WGS 84 Coordinates Determined Using Molodensky Datum Transformation Formulas
and Local Geodetic System-to-WGS 84 Mean Datum Shifts ( AX, AY, AZ ) -

Number of Linear Error Circular Spherical
Local Comparison Geodetic (Horizontal) | (Positional)
Geodetic Systems Points Latitude Longitude Height Error Error
(GDIL¢) (ODQ)‘ (ODZH) (ODC) (ODS)
European 1950 (Cont'd)

Iran 27 +5.5m +8.0m +9.6m 8.4m 10.8m
Geodetic Datum 1949 14 4.7 2.8 3.7 4.2 4.1
Guam 1963 5 2.6 2.4 3.9 2.5 3.0
Hjorsey 1955 6 2.5 2.9 5.5 2.7 3.9
Indian 14 6.3 6.8 3.4 7.9 7.5
Ireland 1965 7 2.3 2.4 3.3 2.4 2.6
Kandawala 3 2.9 3.3 3.8 3.1 3.3
Kertau 1948 6 3.1 3.0 3.6 3.2 3.3
Liberia 1964 4 4.4 9.4 3.8 8.9 8.3
Luzon 7 10.7 7.5 5.8 11.4 11.3
Merchich 9 2.4 2.7 5.3 2.6 3.8
Minna 6 4.2 4.7 3.7 4.9 4.8
NAD 27

Alaska 47 4.6 6.4 4.3 6.9 6.7

Canada 112 8.3 10.8 4.2 12.7 11.8

CONUS 405 5.2 .6 3.7 5.1 5.0

Mexico, Central 44 4.9 .1 5.3 9.0 8.9

America

Caribbean 26 8.1 5.4 4.8 8.6 8.5
NAD 83 203 2.1 2.3 3.5 2.2 2.6
01d Egyptian 14 5.4 4.5 5.2 5.7 6.1
01d Hawaiian 13 5.2 5.2 4.4 6.0 6.0
Oman 7 6.8 2.6 3.7 5.8 5.5
Ordnance Survey of 38 8.8 3.9 3.4 8.2 7.7
Great Britain 1936

27-5




Table 27.2 (Cont'd)

Accuracy (1o) of WGS 84 Coordinates at Doppler Sites
- WGS 84 Coordinates Determined Using Molodensky Datum Transformation Formulas
and Local Geodetic System-to-WGS 84 Mean Datum Shifts ( &X, &Y, &7 ) -

Number of Linear Error Circular Spherical
Local Comparison Geodetic (Horizontal) | (Positional)

Geodetic Systems Points Latitude Longitude Height Error Error

(0[)2¢) (ODZ)\) (OD»Q'H) (GDC) (ODS)
Provisional South 65 +23.6 +12.9 $9.6 28.6 27.0

American 1956

Puerto Rico 11 3.0 3.0 3.7 3.1 3.3
Qatar National 3 2.5 2.7 4.0 2.6 3.0
South American 1969 84 6.3 10.8 5.1 11.9 11.1
Southwest Base 5 2.4 3.1 3.4 2.8 3.0
Timbalai 1948 4.5 4.3 3.4 4.9 4.6
Tokyo 11 5.5 5.3 3.8 6.3 6.1
Wake-Eniwetok 1960 2.3 2.8 3.6 2.6 2.9
Zanderij 5.8 5.0 3.5 6.1 5.7

NOTE: The accuracies Tlisted in this table are general accuracy values determined
using data developed at Doppler sites. ~ See Figures 27.1 - 27.21 before
deciding to use accuracy values from this table.
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Table 27.3

[Revised: 30 September 1988}

Accuracy (1o) of WGS 84 Coordinates at Doppler Sites
- WGS 84 Coordinates Determined Using Local Geodetic System-to-WGS 84
Datum Transformation Multiple Regression Equations -

Number of Linear Error Circular Spherical
Local Comparison Geodetic (Horizontal) | (Positional)
Geodetic Systems Points Latitude Longitude Height Error Error
(c[,%) (a%) (anH) (o) (o)

Adindan 25 +5.4m +3.6m +3.8m 5.6m 5.6m
Arc 1950 41 5.3 20.4 4.7 20.5 20.5
Arc 1960 19 3.2 2.8 3.9 3.2 3.5
Australian Geodetic 105 2.4 2.4 3.4 2.4 2.8

1966
Australian Geodetic 90 2.3 2.3 3.5 2.3 2.7

1984
Bellevue (IGN) 2.4 2.5 3.7 2.5 2.8
Bermuda 1957 2.5 2.5 3.8 2.5 2.9
Bogota Observatory 3.0 3.3 3.4 3.3 3.3
Campo Inchauspe 20 2.6 2.6 3.8 2.6 3.1
Canton Astro 1966 2.3 2.3 3.5 2.3 2.7
Cape 2.5 2.3 3.4 2.4 2.7
Cape Canaveral 16 2.2 2.3 3.3 2.3 2.6
Carthage 5 2.6 2.7 3.5 2.7 2.9
Chatham 1971 4 2.3 2.4 3.5 2.4 2.7
Chua Astro 3.0 2.3 3.5 2.7 3.0
Corrego Alegre 17 3.3 3.3 3.5 3.6 3.8
Djakarta 5 2.5 2.6 3.5 2.5 2.8
European 1950

Western Europe 85 3.0 2.8 3.5 3.2 3.4
* UK/Ireland 47 2.1 2.3 3.3 2.2 2.5
* UK (Only) 40 2.1 2.3 3.4 2.2 2.6

Cyprus 4 2.3 2.3 3.5 2.3 2.7

Egypt 14 2.6 2.9 3.5 2.8 3.0

* ED 50 coordinates developed from 0SGB Scientific Network 1980 (SN 80) coordinates.
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[Revised: 30 September 1988]
Table 27.3 (Cont'd)
Accuracy (1o) of WGS 84 Coordinates at Doppler Sites

- WGS 84 Coordinates Determined Using Local Geodetic System-to-WGS 84
Datum Transformation Multiple Regression Equations -

Number of Linear Error Circular Spherical
Local Comparison Geodetic (Horizontal) | (Positional)
Geodetic Systems Points Latitude Longitude Height Error Error
(%QJ (%13 (%%ﬁ (%C) (%S)
European 1950 (Cont'd)

Iran 27 +4.8m +4.5m +5.6m 5.7m 6.6m
Geodetic Datum 1949 14 2.3 2.2 3.6 2.3 2.7
Guam 1963 5 2.5 2.3 3.8 2.4 2.8
Hjorsey 1955 6 2.7 2.5 3.8 2.6 3.0
Indian 14 4.9 2.9 4.1 4.6 4.7
Ireland 1965 7 2.3 2.4 3.3 2.4 2.7
Kandawala 3 2.5 2.6 3.7 2.5 2.9
Kertau 1948 6 2.6 2.6 3.6 2.6 2.9
Liberia 1964 4 2.3 3.0 3.5 2.6 2.9
Luzon 7 2.8 3.2 4.0 3.0 3.4
Merchich 9 2.8 2.2 4.0 2.6 3.0
Minna 6 2.9 2.6 3.5 2.8 3.0
NAD 27

Alaska 47 3.2 3.2 4.0 3.4 3.7

Canada 112 3.1 3.4 3.5 3.5 3.6

CONUS 405 2.6 2.7 3.5 2.8 3.1

Mexico, Central 44 3.5 4.0 4.3 4.1 4.5

America

Caribbean 26 2.7 4.4 4.9 4.1 4.8
01d Egyptian 14 2.5 3.7 4.7 3 4.3
01d Hawaiian 13 2.7 2.2 3.6 2 2.9
Oman 7 2.4 2.7 3.3 2. 2.8
Ordnance Survey of 38 2.1 2.3 3.2 2.2 2.5

Great Britain 193?
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[Revised: 30 September 1988]

Table 27.3 (Cont'd)

Accuracy (lo) of WGS 84 Coordinates at Doppler Sites
- WGS 84 Coordinates Determined Using Local Geodetic System-to-WGS 84
Datum Transformation Multiple Regression Equations -

Number of Linear Error Circular Spherical
Local Comparison Geodetic (Horizontal) | (Positional)
Geodetic Systems Points LatitudejLongitude Height Error Error
(°D2¢) (GD,Q')\) (GDR«H) (ODC) (ODS)
Provisional South 65 +22.2 4,1 8.5 25.1m 23.6m
American 1956
Puerto Rico 11 2.4 2.5 3.4 2.5 2.8
Qatar National 3 2.4 2.5 3.7 2.5 2.8
South American 1969 84 3.5 3.5 4.7 3.9 4.5
Southwest Base 5 2.4 2.4 3.4 2.4 2.7
Timbalai 1948 2.3 2.5 3.3 2.4 2.7
Tokyo 13 ** 6.1 5.0 4.2 6.8 6.7
Wake-Eniwetok 1960 2.2 2.2 3.3 2.2 2.6
Zanderij 5 2.7 2.9 3.6 2.8 3.0

** Number includes two Doppler Stations on Okinawa. Related entry in Table 27.2
does not include these two stations.

NOTE: The accuracies listed in this table are general accuracy values determined
using data developed at Doppler sites. ~See Figures 27.22 - 27.42 before
deciding to use accuracy values from this table.
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Figure 27.4. Accuracy (1o) of WGS 84 Geodetic Latitudes at Doppler Sites (SAD 69 Area), Latitude
Determined Using Mean Datum Shifts (Contour Interval = 1 Meter)
27-13

15

10

-10

-15

-20

-25

-30

-35

-u0

-u5

-50

-55



15

10

-10

-15

-20

-295

-30

-35

-u40

-u5

-50

-55

275 280 285 290 2395 300 305 310 315 320 325 330
= 3 15
— ] P
\‘K \(% 2= 10
S, L
1 7 ! / O
)14 12l | 6 &?ﬁw%
_ &L . RN e
p %J B
<\ 3 —\ /-\h 6 N 08 _
/L/ { /\ 10
4 N
4 4
\\ / ?/ C})B{ \ \ -15
%}%03%{\/ J J?\/
A ] & /\/ s
Z % %9 6 j
'\ a -30
k/> -35
% o
g\ -45
N
N
¢ -50
R g,gz{;)
N\
| N ~ ec
-85 -80 -75 -70 -65 -60 -55 -50 -45 -40 -35 -30
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Figure 27.13. Accuracy (10) of WGS 84 Geodetic Latitudes at Doppler Sites (ED 50 Area, UK Only),
Latitude Determined Using Mean Datum Shifts (Contour Interval = 0.1 Meter)
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Figure 27.15. Accuracy (10) of WGS 84 Geodetic Heights at Doppler Sites (ED 50 Area, UK Only),
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Latitude Determined Using Mean Datum Shifts (Contour Interval = 1 Meter)

27-25



125 130 135 140 145 150

| k/\ j f?
/ ‘
/ )\} ;/ -
lW
; A
Z 6
4N 0
7
’ /4’/ |
p
35 ~/ - JUP/
\B{ 50 dw
4 6
03
0
"V
¢

30 2 ‘

125 130 135 140 145 150

Figure 27.17. Accuracy (10) of WGS 84 Geodetic Longitudes at Doppler Sites (TD Area), Longitude

Determined Using Mean Datum Shifts (Contour Interval = 1 Meter)

27-26

50

us

40

35

30



50

us

4o

35

30

125 130 135 140 145 150
'\/\ j
j( ‘
a (N
/ \g/ .
/\/ |
/‘ A
Z 3.5
. 0
3.5 4.5
/” L{///iwwu’j
& 4
1 5
N
125 130 135 140 145 150

Figure 27.18. Accuracy (1g) of WGS 84 Geodetic Heights at Doppler Sites (TD Area), Geodetic Height
Determined Using Mean Datum Shifts (Contour Interval = 1 Meter)

27-27

S0

4s

4o

35

30



Sh-

0fh-

GE-

ge-

Sc-

0c-

ST~

orl-

‘(ea1y ¥8 @OY) SeNS Je|ddo(q je sapnyiie d38p0aY 8 SOM J0 (21) Aoeunddy * "6T1°/Z 8in3i4

(1919 G'0 = |eAJBIU| INOUOYD ) SYIYS Winjed ueay Suisn paulwlisldq apnie]

551 051 ShHI Oh1 SE1 0e1 521 021 ST 011
AN
5°E \ Oy
\& (.\\
\\ \
.,/k,o.m WAAW
N v ~
/ S| ee
G ] B
o.m\v
(
0 MN
! N
(o L)
SZ | o€
/r VoL v
V BN
S - . /.\|/ 1\\!1
) ~
AT S Nt
G€
[
nM/J...II/ =2 Zn\
SS1 0S1 ShI OhT SET 01 Gcl 0cl ST1 01T

Sh-

Oh-

SE-

0€-

Sc-

0c-

S1-

01-

27-28



Sh-

0h-

GE-

0e-

Sc-

Oc-

S1-

01~

(1919 G'0 = |eAId)u| IN0JUOD ) SHIYS wneq uesy Bulsn paulwisiag apny3uo’
‘(easy ¥8 @9V) saus Ja|ddoq je sapn}iBuo 2118039 8 SOM 40 (91) Aoeunddy  "0g'LZ @in3l4

GG1 0S1 Ghl Ohl GET QE1l G2l 0ct S11 Ol
5 o.mu
il < #
| s 2’
M «\ ) f\\ .\
p - 0'€
N ge| o€ 52 ~ e~
A@ \ ~— L \
| . 71 0¢ | o T
Gz g O
= - WA
'€ /\
L)
o D
<) — 7
GGl 0S1 Shl Ohl GE1T 0ET Gcl 0cli SR 011

Sh-

Oh-

GE-

0E-

Sc-

0c-

ST~

01-

27-29



Sh-

0n-

GE-

0€-

S5¢-

Oc-

ST-

ol-

(1918 G'0 = |eAJBlU| IN0JUOD ) SHIYS Wwnjeq ueapy uisn

paulwialaQ yB1aH 218poaY ‘(ealy 8 V) sauS JaddoQ je sjyBisH d1jepodY v8 SOM 4O (21) Adeunddy  'Tg'Lg @in3iy
GG 1 0GT Shi 0f1 GET 0€T 52l 021 ST1 011
AN
G'e u
pd m/.ﬂu
A|\m/\ or
g€ AR K
57 —
D .
/\ l./
[}
)
A} \\\.
b _—
<
4 Navi
= DA
€
=Y
N gy o
SG1 0G1 ShT 0h1 GE1 0€1 S21 0c1 ST1 0r1

Sh-

Oh-

GE-

0E-

Sc-

0c-

S1-

01-

27-30



(48}3IN G'Q = |eAaiu| 1NOJUOD ) STYN UOljewIIojsSURI | Wnjeq

Buisn paulwiaja@ apnie “(SANOD ‘B3l £Z AYN) SaUS Jajddoq je sepnyiie d13apoan y8 SHM 4o (21) Aoeunddy  gz'/g 8.n3i4
G9- 0L- G- 08- 98- 06- 56- 00T1- SOt~ 011~ SIT- 0c1- Gel-
0c v 0¢

o f/hfﬁ vtV
~z
RS

g A

=
g2 N ge
o WL G/
oc g¢ L WLLL),T\»
L& Qm\\
s J
Sg / 33
\ N
02| g2 0'e G G2
on / / — ) on

q
Kl

ad

a 0€

r s

NP ¢ A V 5
\Jﬁ)\\\\ 7 Vﬁhm@\J u
LA TR AP

S6¢ 06¢ G8¢ 08¢ YR 0L¢e G8¢ 09¢ GG&e 0S¢ Ghe 0he Gee

27-31



0¢

S¢

0€

GE

Ofh

St

0S

SS

(49)3N G'0 = |eAs8ju| JNOJUOD ) STY N UoliewIojsuel | Wwnjeq
Buisn paulwiajdg apnyBuoT (SNNOD ‘edly £Z AYN) saus J3ddoq je sapn)iBuo 2118pods y8 SOM 40 (9T) Aoeanddy  "gg'/g 8indi4

G9- 0L- G- 08- §8- 06- S6- 00T1- S0T- OT1- ST1- 0c1- Gel
A
- e =]
AV
Cx@f
\ S
v oﬁv\\mN
\\.\\
) \ \\ll/.\
o
™,
] =
, 3
—
‘ll\l\.\ )
M
Sb¢e 0b¢e G8¢e 08c¢c SLe 0L2 G3¢ 09¢ GG¢2 0Ge She 0he GE?

0¢c

GS

27-32



(1818N G'0 = [eAJBJU| INOJUOD) STYN uoljewIojSURl |
wnjeq uisn paulwislaq W319H d18poad (SNNOJ ‘Baly g QYN) saus 13jddoq je siydiaH 2118poan 48 SOM 40 (21) Adsenddy  “Hg'/g aindi4
59- 0L- SL- 08- G8- 06- S6- 001- S01- 011- STT- 0ci- Gcl-

02 S 7 02
<:A,J/quv / /
A 52

q
R )
0c &N N N A /\\/W{d%/ . oe
0'€ s
. K\s 0y = T .
0t )
Y

s/

0h m of

N

I
:

S~

(o
i
@ N

\{g\
S
72 P e

Sh Sh

0S 0S
oS

GS * GG

S6e 06¢e S8¢ 08¢ GLe 0Le G9¢ 08¢ G6¢e 0Ge She Ohe Gee

27-33



15

10

-10

-15

-20

-25

-30

-35

—yg

-45

-50

-55

275 280 285 290 310 315 320 325 330

7
«

A

il
4,

g%;\i
i
R[] R

&xj

L

/

D

7= [

=
ZiSaRnyi

L/

Ol

vane

\.

)

AY

>
™~

AR

P

=T KE_,./

Tt

A

‘%

-75 -70 -65 -60 -55 -50 -45 -40 -35
Accuracy (1o0) of WGS 84 Geodetic Latitudes at Doppler Sites (SAD 69 Area),
Latitude Determined Using Datum Transformation MREs (Contour Interval = 1 Meter)

27-34

&0

-85 e 80
Figure 27.25.

-30

15

10

-10

-15

-20

-25

-30

-35

-40

-u45

-50

-55



15

10

-10

-15

-20

-25

-30

-35

-40

-45

-50

=55

275 280 285 290 295 300 305 310 315 320 325 330
?\/ \\“7 / \k—ﬁ\\w
RSy
”f ’ﬁ?)\r/ “\,/?') C /\K\—\

T\
\(/Cfx‘\ \ >
NS 4
3
KT
7?;9 H’g3 /”/
4
L)
) )
N T’)
. i\f) fm
Rl
1& Je
NP ) =
-85 -80 —’75 -70 -65 -60 -55 -50 -u5 -4Q0 -35 -30

Figure 27.26. Accuracy (1o0) of WGS 84 Geodetic Longitudes at Doppler Sites (SAD 69 Area),
Longitude Determined Using Datum Transformation MREs (Contour Interval = 1 Meter)
27-35

15

10

-10

-15

-20

-25

-30

-35

-u0

-u5

-50

-55



275 280 285 280 295 300 305 310 315 320 325 330
15—= 5 15
I .
10 4&2; Hﬁ?\i = {v 10
) ot B
0 — /Jgj% 0
" é/% 5\32 i I .
Y 4 </\/ ()
ST N 3
-10 S -10
\ LT {k\\ 1/ |
-15 \/ ———T~ -15
N
A 5 jgj 4
-20 N —T>h | -20
oA |
//w \"’\%7 % j
-30 & T 6 = A -30
L=
LN
-35 c / ( -35
ALE
40 | N\~ _40
-U5s * -45
|
-50 -50
< *ngb
-55 , | - B -55
-85 -80 -75 =70 -65 -60 -55 -50 -45 -40 -35 -30
Figure 27.27. Accuracy (1) of WGS 84 Geodetic Heights at Doppler Sites (SAD 69 Area), Geodetic

Height Determined Using Datum Transformation MREs (Contour Interval = 1 Meter)
27-36



15

70

65

60

55

50

45

4o

35

350 355 0 5 10 15 20 25 30
L+
< \@;é*
NS
%)
a/\/\
/
- ¥
j i/
)
b} N
" i —"“\_J"J
[

4

L
Rl

e bar P
il
TN
N e 1

75

70

65

60

55

50

us

— 40

35

Figure 27.28. Accuracy (1o) of WGS 84 Geodetic Latitudes at Doppler Sites (ED 50 Area,

Western Europe), Latitude Determined Using Datum Transformation MREs

(Contour Interval = 1 Meter)

27-37



75

70

65

60

55

50

us

uo

35

350 355 0 5 10 15 20 25 30
-~ 7
gg ) I ‘
| A S
y? | [~ ﬁ ﬁﬁw
ANy
AV
VY ?fé 3?\%\“%
~ Z}’“;rk}x
T N
LA
(. O Z}} %
/"’3 /—{Mrz (\\/‘ c&j 7
-10 -5 0 5 10 15 20 25 30

75

— 70

65

60

55

50

us

4o

35

Figure 27.29. Accuracy (10) of WGS 84 Geodetic Longitudes at Doppler Sites (ED 50 Area,
Western Europe), Longitude Determined Using Datum Transformation MREs

(Contour Interval = 1 Meter)

27-38



350 355 0 S 10 15 20 25 30

75

S
()
¢

s

70

\‘_:Z
65

35

R

-4

N
o
o
oy T
—

)

E
.
%
3

i

&
E T b

\

» ) M}
3.5
us ] &
/*/"—\/\/Vrz \ d
Figure 27.30. Accuracy (1) of WGS 84 Geodetic Heights at Doppler Sites (ED 50 Area,
Western Europe), Geodetic Height Determined Using Datum Transformation

9
60 ¥
- Q/
N
: 4.0
N
4.5
ug / ™
\/—-\-‘./’
-10 -5 0 5 10 15 20 25 30
MREs (Contour Interval = 0.5 Meter)

27-39



61

60

o9

58

57

56

55

54

53

52

51

50

49

4g

3u8 349 350 351 352 353 354 355 356 357 358 359 O 1 2 3
61
5
14 60
S 59
r“w//\[
JJ g >°
<7 q} 9 S
E/D(‘?[ \7L/ 57
2.0
D7 2.1,%
2 » cc
ENARI \&
(™ R ZANY < QS/O -
1 0 -
D \ ] \D/ 53
AP J kg Q’j
%\/ f\’/7 \2.2 {
4 :7 51
LT 2l 50
Vi ) JA\ ug
g_,f-\/,\g
us
-12 -1t -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3
Figure 27.31. Accuracy (10) of WGS 84 Geodetic Latitudes at Doppler Sites (ED 50 Area, UK/Ireland),

Latitude Determined Using Datum Transformation MREs (Contour Interval = 0.1 Meter)

27-40



348 349 350 351 352 353 354 355 356 357 358 359 O 1 2 3
61 61

60 gb 60

[ Z4

=\ & A,
- D
- 26" fé% 2 1 ’

By A 57
24 } 22 |
41/ d

56 A 56
AR
55 o\ @ 4 55
L~
L

59 —— O 59
2.8 |
58 . 58

R T

53 ' Z/; ;7 2/, 53

52 .C;//)jJr”“‘/ ] N 55 ) 50

— N 225 |

51 % 575 /:z ] /L//—é.?\ _/L 51

. A/ w’f}’t%\—ﬁ 26 f N
B e e

49 - / T 49
2.6 __,/"‘\/‘/\L

L8 g 48

-12 -11 -10 -9 -8 -7 -6 -5 -4y -3 -2 -1 0 1 2 3
Figure 27.32. Accuracy (1s) of WGS 84 Geodetic Longitudes at Doppler Sites (ED 50 Area, UK/Ireland),
Longitude Determined Using Datum Transformation MREs (Contour Interval = 0.2 Meter)

27-41



61

60

o9

58

S7

56

55

sS4

53

5

51

50

ug

48

348 349 350 351 352 353 354 355 356 357 358 359 O 1 2 3
O
<U/Cﬁ§ s 32'//A‘3272Lﬂ///
\jJ 3/
7o -
OAC /Y
0
Pl yﬁ} ?.4 // Q )
NN
N
(ﬂf | @ g'g\% %Sh
3.6 N
Z:D };Lﬂ“ | »
1e| L] 2 pavib.
S e ey
=1 K/\\‘?f_{ /3.2 i7
?iﬁr"\gv/f /[
(2 ME/T\\&
~136
/3'4/ Tlé\
T
-12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3

Figure 27.33. Accuracy (1¢) of WGS 84 Geodetic Heights at Doppler Sites (ED 50 Area, UK/Ireland),
Geodetic Height Determined Using Datum Transformation MREs (Contour Interval = 0.2 Meter)

27-42

61

60

58

58

57

56

55

Su

53

52

51

50

ug

ug



61

60

59

58

o7

56

55

sS4

53

92

51

50

49

us

348 349 350 351 352 353 35U 355 356 357 358 353 0 1 2 3
22.23]
H: P
= =
LQ??L q 26\7L/
j>,, ANL" 21-?%
_ Q// o N |
2 2)0 \\\3
[~
(“é /\S L /C/f L%’S/O
IGARNEVERREND.
= | T &/\jlf (22 u j; N
A
Z4ENINR
= N
%]

-12 -1t -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3
Figure 27.34. Accuracy (1o) of WGS 84 Geodetic Latitudes at Doppler Sites (ED 50 Area, UK Only),
Latitude Determined Using Datum Transformation MREs (Contour Interval = 0.1 Meter)

27-43

61

60

59

58

57

56

55

Su

53

S5

51

50

U9

U8



61

60

o9

58

57

56

55

54

53

52

51

50

49

us

348 349 350 351 352 353 354 355 356 357 358 359 O 1 2 3
—— S~
8
o f{wjl AT
=\ & |/ |
S >
el fb?? D 2 ( )
| 2.4 r2.2.
//Aéif%;N yd e
AECIERD
a2 )
EYNIAN
I N L L, \
z 2 NA
7 - b
SN T 22 PP ===
——/—'\”'\ /27 /é& 4
a2 cair D)
AV et U
vz db N
2.6 __/*‘\/,\L
2
-12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3

61

60

59

58

57

56

55

54

53

o5l

51

50

4g

uB

Figure 27.35. Accuracy (1o) of WGS 84 Geodetic Longitudes at Doppler Sites (ED 50 Area, UK Only),
Longitude Determined Using Datum Transformation MREs (Contour Interval = 0.2 Meter)

27-44



61

60

o9

58

348 349 350 351 352 353 354 355 356 357 358 359

61

60

58

58

M

/-XJ 4
54, )
{

5’
57 4
|

3.2
A
56 /j/y”w 3;2\’4 =d
- a2 qu > ?W
f N@ 3.? ) ﬁ\
- (Y R S 7 S
ENIEADEEAGS
i
%
52 Qi )/fd_,/ ‘><L //2/3 : <D
51 3'%?i< 9&::; i:) —
50 4 ;:6/;/:\\% =
‘0 Pt RTL%\
. %

-2 -11 -10 -8 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3
Figure 27.36. Accuracy (1o) of WGS 84 Geodetic Heights at Doppler Sites (ED 50 Area, UK Only),
Geodetic Height Determined Using Datum Transformation MREs (Contour
Interval = 0.2 Meter)

27-45



125 130 135 140 145 150

50
I
45
40 /f
3

35
30

125 130 135 140 145 150

Figure 27.37. Accuracy (1o) of WGS 84 Geodetic Latitudes at Doppler Sites (TD Area),
Latitude Determined Using Datum Transformation MREs (Contour Interval = 1 Meter)

27-46

50

us

40

35

30



125 130 135 140 145 150
| N ] é/g\\
j [
us a (N
5
4o /f ’/\EK
)
/ (s
¢
3 4 4
35 DSV e : ,Uf‘/f
2 7 0
>4
4
5
¢
30 °
125 130 135 140 145 150

Figure 27.38. Accuracy (1o) of WGS 84 Geodetic Longitudes at Doppler Sites (TD Area), Longitude

Determined Using Datum Transformation MREs (Contour Interval = 1 Meter)

27-47

50

e

4o

35

30



50

us

40

35

30

125 130 135 140 145 150
L’\
k/v//( / ‘
a O\ 7
| }u 2RrN 2
/\J/ lW
i "
) 4]
4
4
- /'5\/\’_/ /‘/7
s Sk
,oéa
o 0
125 130 135 140 145 150

Figure 27.39. Accuracy (10) of WGS 84 Geodetic Heights at Doppler Sites (TD Area), Geodetic Height

Determined Using Datum Transformation MREs (Contour Interval = 1 Meter)

27-48

50

us

40

35

30



Sh-

Oh-

SE-

0E-

Sc-

Oc-

Sl-

al-

(1BIBNED = _,mEmE_ 1noju0Y))SIYW uonjewsojsuel] wnyeq
Buisn paulwisiag apnyjeT ‘(easy v8 @HY) seus Jaiddoq je sepnye 23dp0aY ¥8 SHM 4o (9T) Aoeinddy  “Op'Lg @4n3i4

6§61 0§71 GShi Oht GET 01 G2l 0c1 11 011
v'e o6
J
T
W\KB\?
I'c
) A\ -
\\\\\IV rﬂ(/)/l)l\\l\l&\
| )
| e T
0 / /l ._...N 7\
f /
Am,,\)w ;\)
J/V % \\\{\\\
N
~VvZ
> 27
Mw\( WA A
4
EN AN
GG1 0S1 ShHT Ont GET 0E1 Gel 021 GT1 017

Sh-

Oh-

SE-

0€E-

Sc-

Oc-

ST~

01-

27-49



(1918 £°0 = |BAIB)U| IN0JUOY ) STYN UOHEWIOJSUEI | wnjeq 3uisn
+aulWIalaQ apnyiduo ‘(ealy ¥8 @DV) SaNIS 4ajddoq je sepnpBuOT 21BPORY H8 SOM JO (1) AoRINdoy  ‘Ty'/Z aunBig

551 057 Shi 0h1 SeT 0€T 521 02l ST1 011
SH-
i o'e
il 3 o
\,f\
o=l
0 \
SE- F \Qm rz |~
S Yo
'z N
DMI ! /\ 7
vﬁ\\
LD
T e L
g2- /
0'c
) _ -
L'C | 4 I'¢
02- pfz \ / V\/\ﬁ\
vz D
0
[T
S1- s
D A N\
& /m%
5ST 0ST - GhI ORI €1 0ET 521 021 511 011

Sh-

Oh-

SE-

0€-

S¢-

O0c-

S1-

ar-

27-50



Sh-

0h-

GE-

0€-

S¢-

0c-

S1-

01-

(1918 £°0 = |eAJBIU|INOJUOD) STYIA UONeWIOjSURI| Wnjeq Buisn

paulwialaq B3I 2118poay) ‘(ealy v8 @OY) salIS J9jddoqg je sjydiaH d1Ppodd ¥8 SOM 4O (21) Aoeunddy  "gp'LZ @4ndi4

g1 0&T1 Shi Oofnl SET 0E1 G2l 021 ST11 0171
N\
9
0
ﬁ
N
Gq1 0871 011

Sh-

Oh-

SE-

0€-

S¢-

0c-

S1-

01-

27-51



This page is intentionally blank.

27-52



SECTION 28



ERROR CONVERSION FACTORS

28-1



Table 28.1

Error Conversion Factors* [5 ]

Notation
Error Standard Error Probable Map Accuracy Near Certainty
Form (One Sigma) Error Standard Error
Linear o (68.27%) PE50%) MAS (90%) 3¢ (99.73%)
Circular 0. (39.35%) CEP (50%) CMAS (90%) 3.50,(99.78%)
Spherical 0, (19.9%) SEP (50%) **SAS (90%) 40 (99.89%)
**SAS = Spherical Accuracy Standard
Linear Error
From To 50% 68.27% 90% 99.73%
50% 1.0000 1.4826 2.4387 4.4475
68.27 0.6745 1.0000 1.6449 3.0000
90 0.4101 0.6080 1.0000 1.8239
99.73 0.2248 0.3333 0.5483 1.0000
Circular Error
From To 39.35% 50% 90% 99.78%
39.35% 1.0000 1.1774 2.1460 3.5000
50 0.8493 1.0000 1.8227 2.9726
90 0.4660 0.5486 1.0000 1.6309
99.78 0.2857 0.3364 0.6131 1.0000
Spherical Error
From To 19.9% 50% 0% 99.89%
19.9% 1.000 1.538 2.500 4.000
50 0.650 1.000 1.625 2.600
90 0.400 0.615 1.000 1.600
99.89 0.250 0.385 0.625 1.000

*Errors are assumed to be random and uncorrelated.
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AGD 66
AGD 84
BIH
BTS
CEP
CEP
CIS
CMAS
CONUS
CTP
CTS
DMA
DMAAC
DMAHTC
DMASC
DoD
ECEF
ECI
ECM

ED 50
ED 79
EGM
FRG
GRS 80
ITS
MAS
MC&G
MREs
NAD 27
NAD 83
NNSS

ACRONYMS

Australian Geodetic Datum 1966
Australian Geodetic Datum 1984

Bureau International de 1'Heure

BIH Terrestrial System

Celestial Ephemeris Pole

Circular Error Probable

Conventional Inertial System

Circular Map Accuracy Standard
Contiguous United States

Conventional Terrestrial Pole
Conventional Terrestrial System

Defense Mapping Agency

Defense Mapping Agency Aerospace Center
Defense Mapping Agency Hydrographic/Topographic Center
Defense Mapping Agency Systems Center
Department of Defense

Earth-Centered, Earth-Fixed
Earth-Centered Inertial

Earth's Center of Mass

European Datum 1950

= European Datum 1979

Earth Gravitational Model
Federal Republic of Germany
Geodetic Reference System 1980
Instantaneous Terrestrial System
Map Accuracy Standard

Mapping, Charting, and Geodetic
Multiple Regression Equations
North American Datum 1927

North American Datum 1983

Navy Navigation Satellite System
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NSWC

0SGB 36
0SGB SN 80
PE

PSAD 56
RMS

SAD 69
SAS

SEP

TD

TR

UK

us

USNO
WGS

WGS 72
WGS 84

ACRONYMS  (Cont'd)

Naval Surface Warfare Center (formerly Naval Surface
Weapons Center)

Ordnance Survey of Great Britain 1936
Ordnance Survey of Great Britain Scientific Network 1980
Probable Error

Provisional South American Datum 1956
Root-Mean-Square

South American Datum 1969

Spherical Accuracy Standard

Spherical Error Probable

Tokyo Datum

Technical Report

United Kingdom

United States

United States Naval Observatory

World Geodetic System

World Geodetic System 1972

Wor1ld Geodetic System 1984
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