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:HOFKHQ�6LQQ�KDW�GHQQ�GLH�
)XQGDPHQWDOVWDWLRQ�LQ�:HWW]HOO"

(LQH�(LQI�KUXQJ�LQ�GLH�$UEHLWHQ�GHV�
JHRGlWLVFKHQ�2EVHUYDWRULXPV

:ROIJDQJ�6FKO�WHU
9RUWUDJVUHLKH�*,=������'H]HPEHU�����

*,=�ZLOO�GD]X�EHLWUDJHQ
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:DV�LVW�*HRGlVLH"

)��5���+HOPHUW �������

Ä*HRGlVLH�LVW�GLH�:LVVHQVFKDIW�YRQ�GHU�
$XVPHVVXQJ�XQG�$EELOGXQJ�GHU�

(UGREHUIOlFKH³

6FKOLH�W�GLH�%HVWLPPXQJ�GHU�)RUP�GHU�(UGH�XQG�GLH�
%HVWLPPXQJ�GHV�*UDYLWDWLRQVIHOGHV�PLW�HLQ�

� +RPHU���������Y�&KU�����YRQ�2]HDQHQ�XPIORVVHQH�6FKHLEH

� 3\WKDJRUDV��JHE������Y�&KU����(UGH�LVW�HLQH�.XJHO

� $ULVWRWHOHV����������Y��&KU���*U�QGH�I�U�XQG�ZLGHU�.XJHO��HU�
NDP�]X�GHP�6FKOXVV��GDVV�GLH�(UGH�QRWZHQGLJ�NXJHOI|UPLJ�VHL�

� (UDWKRVWHQHV��HUVWH�(UGYHUPHVVXQJ�a����Y��&KU�

1. Bestimmung des    
Zentriewinkels aus 
der Schattenlänge

2. Entfernung von 
Alexandria nach 
Syene aus 
Kamelreisetagen 
geschätzt zu 5000 
Stadien (1Stadium 
~185m)

Alexandria

Syene

1/50 eines 
Vollkreises 
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)RUP�GHU�(UGH

6FKZHUHIHOG�GHU�(UGH��*UDYLWDWLRQVIHOG�
� KlOW�6DWHOOLWHQ�LQ�8PODXIEDKQ��
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0H�JHQDXLJNHLWHQ�

� JOREDOH�$XVGHKQXQJHQ �

� $VWURQRPLVFKH�9HUIDKUHQ�
± /lQJHQ�XQG�%UHLWHQEHVWLPPXQJ

�DVWURQRPLVFKH�*HRGlVLH� ����P

� 6DWHOOLWHQPHWKRGHQ��5DXPYHUIDKUHQ
± �����5LFKWXQJVPHVVXQJHQ ���P

± �����/DVHUHQWIHUQXQJVPHVVXQJHQ����*HQ�� ��P

± �����/DVHUHQWIHUQXQJVPHVVXQJHQ����*HQ��XQG

9HU\�/RQJ�%DVHOLQH�,QWHUIHURPHWU\��9/%,� ��FP

± �����/DVHU�9/%,�*36 ��FP

± �����JHRGlWLVFKH�5DXPPHWKRGHQ�

NRPELQLHUW ��PP

� ,**26�JHSODQW ��PP

(UGH�LVW�QLFKW�PHKU�VWDWLVFK�]X�EHWUDFKWHQ
�]��%��.RQWLQHQWDOYHUVFKLHEXQJ�
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:HFKVHOZLUNXQJHQ�DXI�GLH�(UGH
� %HZHJXQJ�YRQ�0DVVHQ��

�.RQYHNWLRQVVWU|PH
�3ODWWHQWHNWRQLN
� (LVVFKPHO]H

� 3RONDSSHQ
� *OHWVFKHU

� 0HHUHVVSLHJHO
� (UZlUPXQJ
� =XIOXVV

� *UXQGZDVVHU
� $WPRVSKlUH
� *H]HLWHQ

� 2]HDQH
� IHVWH�(UGH

� 6FKZHUHIHOG
� (UGURWDWLRQ

1RWZHQGLJNHLW�I�U�ODXIHQGH�%HREDFKWXQJHQ

� :LVVHQVFKDIW��EHVVHUHV�9HUVWlQGQLV�I�U�GLH�
JHRSK\VLNDOLVFKHQ�=XVDPPHQKlQJH

� 0RGHOOELOGXQJHQ�LQ�GHU�*HRZLVVHQVFKDIW�
�9RUKHUVDJHQ�

� *UXQGODJH�5HIHUHQ]V\VWHPH�]XU�3RVLWLRQLHUXQJ�
± 5DXPIDKUW

± *HRGlVLH�9HUPHVVXQJ

± *HRLQIRUPDWLRQ

± 1DYLJDWLRQ

� %HLWUDJ�]XP�ÄJOREDO�FKDQJH��JOREDO�ZDUPLQJ����³�
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*OREDOH�5HIHUHQ]V\VWHPH

� �������	�	��
������
����� ��
����
����������������� ���������������
�� �
�����!"�
# $&%('�) *+) %,&'�-.%&%/10) ,&2 *43(,
# 563 '�7�8 9:) ,&0) ;�-.3<) *

= >@?BA�C	D	>�EF�G�H�E�IF�J K�E�I�L
?�G�L G�M.F�J I�L�ABG�NOG�H�G�E�P<GQCH+I�R"G
S TVU&W&X�W(YOZ&[(X]\ ^O\ [`_&a(_

9HUELQGXQJ�]ZLVFKHQ�
,&5)�XQG�,75)�

LVW�GLH�

(UGURWDWLRQ�

7UDQVIRUPDWLRQ��,&5)�� ,75)

� 'UHKEHZHJXQJ�GHU�(UGH

± +LPPHOVSRO

� 3Ul]HVVLRQ

� 1XWDWLRQ

± 3ROEHZHJXQJ

� [ Z ��\ Z

± 'UHKJHVFKZLQGLJNHLW

� 87��87&
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)U�KHU��EHJUHQ]WH�)HVWSXQNWIHOGHU
7ULJRQRPHWULVFKH�3XQNWH

:LQNHO�XQG�6WUHFNHQ�
PHVVXQJHQ

$XVZHUWXQJHQ�QDFK�
GHU�0HWKRGH�GHU�
NOHLQVWHQ�
)HKOHUTXDGUDWH

&��)��*DXVV

*HRGlWLVFKH�5DXPPHVVYHUIDKUHQ

� 9/%, �9HU\ /RQJ�%DVHOLQH�

,QWHUIHURPHWU\�

� 6/5�//5

/DVHUHQWIHUQXQJV�

PHVVXQJHQ

� *36 �*OREDO�3RVLWLRQLQJ

6\VWHP�

Globale Infrastruktur
• Internationale Dienste

•IVS
•ILRS
•IGS
•IERS

VLBI

SLR/LLR

GPS
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,96�� ,QWHUQDWLRQDO�9/%,�6HUYLFH�
IRU�*HRGHV\ DQG�$VWURPHWU\��DOV�%HLVSLHO�

)XQGDPHQWDOVWDWLRQHQ�:HWW]HOO�XQG�7,*2

Kollokation geod. Raumverfahren

• Kontrolle durch Vergleich
• gegenseitige Ergänzung
• Vereinheitlichung des ITRF

FS-Wettzell

TIGO
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$XIJDEHQ�GHU�)XQGDPHQWDOVWDWLRQ�:HWW]HOO

� %HUHLWVWHOOXQJ�YRQ�%HREDFKWXQJHQ�

� %HWHLOLJXQJ�DQ�,QWHUQDWLRQDOHQ�3URJUDPPHQ

± 5DXPPHVVYHUIDKUHQ
� 9HU\ /RQJ�%DVHOLQH�,QWHUIHURPHWU\��9/%,�

� /DVHUHQWIHUQXQJVPHVVXQJ�]X�6DWHOOLWHQ�XQG�]XP�0RQG�
�6/5�//5�

� 0LNURZHOOHQWHFKQLNHQ��*36��*/21$66��'25,6�

� ORNDOH�0HVVXQJHQ��7	)��*UDYLPHWULH��0HWHRURORJLH��
6HLVPRJUDSKLH�

� %HWULHE�YRQ�7,*2�LQ�&KLOH

� %HWULHE�YRQ�*$56�2µ+LJJLQV

� %HWULHE�YRQ�SHUPDQHQWHQ�*36�*/21$66�6WDWLRQHQ

� :HLWHUHQWZLFNOXQJ�GHU�0HVVYHUIDKUHQ

� (QWZLFNOXQJ�QHXHU�0HVVYHUIDKUHQ

)RUVFKXQJVJUXSSH�6DWHOOLWHQJHRGlVLH

� .RRSHUDWLRQVYHUHLQEDUXQJ
± %XQGHVDPW�I�U�.DUWRJUDSKLH�XQG�*HRGlVLH

± 'HXWVFKHV�*HRGlWLVFKHV�)RUVFKXQJVLQVWLWXW

± 7HFKQLVFKH�8QLYHUVLWlW�0�QFKHQ

� ,QVWLWXW�I�U�$VWURQRPLVFKH�XQG�3K\VLNDOLVFKH�*HRGlVLH

� )RUVFKXQJVHLQULFKWXQJ�6DWHOOLWHQJHRGlVLH

± *HRGlWLVFKHV��,QVWLWXW�GHU�8QLYHUVLWlW�%RQQ

� %HWULHE�GHU�)XQGDPHQWDOVWDWLRQ�
:HWW]HOO

± %XQGHVDPW�I�U�.DUWRJUDSKLH�XQG�*HRGlVLH

± )RUVFKXQJVHLQULFKWXQJ�6DWHOOLWHQJHRGlVLH



10

��P�5DGLRWHOHVNRS

� %HREDFKWXQJVSURJUDPPH
� �������	��
�������������������� ��� ������� ����!
!��������#"�����$���!������%��&�����'

� �)(*���+�-,���.�-� �%����/����%��!0� ��.����� ����!
!��������#"�����$���!������%��&������
1��%�.�-� ���.�2�3 4��.56��&��%��&%����'

� 7 �8!0������.�-� �%�9�-! ϕ, 
!

ε, :�; �=< ; ��>@?0(BA�'
� ��C�����%���%D	� ��EGF�� HI�������%��&%���
� 1����%��!�� ��.��� ���9� DJ�0�F�D#���	!%���K��"�,
� L AGM�N+(��&��	9O.P0F Q����#R��F��
� HK1�MS>�.�����#T��.U8V���� E�F����%��&%�C����EGF%��� /
� 7�W "@X�Y%�

:/56��:HWW]HOO�/DVHU�5DQJLQJ�6\VWHP

± 6DWHOOLWHQZ [8\�]�^`_�acb
Z [8\�]�^`_�aCd
Z afe gfh i j`e e j
Z afe jfi i g
Z ^2kc\�[2_�l�b
Z ^2kc\�[2_�l�d
Z ]�m`aonfp
Z ]�m`a@nfq
Z q�].[2_�l�\�aoa
Z ^orCacb
Z ^orCa*d
Z ^olCs�t au\ok
Z \�v�t au\�t
Z wC^-\�xc_�l
Z kG_�mo^�y

± 0RQGZ l�\�a`\z\G{`|Ci i |~}%� �8��� |o�fjf�
Z r��f�8��� �8���fj@}�� ���2� |o�ujf�

± ,/56

75cm Teleskop

LAGEOS
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*36�*/21$66

IGS

GREF

EUREF

*36�=HLWUHLKHQ�I�U�]ZHL�6WDWLRQHQ�LQ�,VODQG
� 5H\NMDYLN�XQG�+|IQ��
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7,*2��GDV�7UDQVSRUWDEOH�,QWHJULHUWH�*HRGlVWLVFKH�
2EVHUYDWRULXP

$SULO�������%HJLQQ�GHU�%HUHLWVWHOOXQJ YRQ�%HREDFKWXQJHQ

� 9/%,��

%HLWUDJ�I�U�
GHQ�,96

� 6/5��

%HLWUDJ�I�U�
GHQ�,/56

� *36��

%HLWUDJ�I�U�
GHQ�,*6

*$56�2µ+LJJLQV
*HUPDQ�$QWDUFWLF�5HFHLYLQJ�6WDWLRQ

%.*�XQG�'/5

• VLBI
• GPS/GLONASS
• PRARE
• Pegel
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*UR�ULQJODVHU�Ä*³

7LHIHQODERU�I�U��Ä*³



14

3HUVRQDOVLWXDWLRQ

� ���0LWDUEHLWHU�GHV�%.*
± ��K|KHUH�'LHQVW��'LSO��,QJ���'LSO��,QI���'LSO��3K\V���'LSO��*HRO��

�8QLY����3URPRWLRQ�

± ���JHKREHQHU�'LHQVW��'LSO��,QJ��)+��

± ��PLWWOHUH�'LHQVW��5DGLR��)HUQVHKWHFKQLN��:HUN]HXJPDFKHU�

� ��0LWDUEHLWHU�GHU�780��)(6*�
± ��K|KHUH�'LHQVW��'LSO��,QJ���'LSO��3K\V���8QLY���3URPRWLRQ��

± ��'LSO��,QJ��)+�

± ���(OHNWULNHU�

� ��0LWDUEHLWHU�DXI�=HLW
± ��'LSO��,QJ�E]Z��'LSO��,QI���8QLY����3URPRWLRQ

± ��'LSO��,QJ�

± 6WXGHQWLVFKH�+LOINUlIWH

+HU]OLFKHQ�'DQN�I�U�,KU�.RPPHQ��I�U�
,KU�,QWHUHVVH�XQG�I�U�,KUH�

$XIPHUNVDPNHLW

)URKH�)HLHUWDJH�

$OOHV�*XWH�I�U�GDV�-DKU�����


