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Introduction

B The vertical dimension of a geodetic system Is
just as important as the horizontal, and even more
complex.

B Height systems:
¢ dynamic height,
¢orthometric height,
¢ normal height, and
¢ geometric height
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Introduction

B The Department of Land Administration, under
Ministry of the Interior, is fully responsible for
the definition and maintenance of national
surveying datum in Taiwan.

B “Implementation Regulations of Fundamental
Surveying” (£ A Bl & F ¥ LAY,
http://law.moj.gov.tw/LawClass/LawAll.aspx?PC
0de=D0060096) published on November 15,
2007,
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http://law.moj.gov.tw/LawClass/LawAll.aspx?PCode=D0060096
http://law.moj.gov.tw/LawClass/LawAll.aspx?PCode=D0060096

Introduction

m [n article 7, the vertical geodetic datum applied In
Taiwan is officially defined as TWVD 2001.

m article 8 regulates the gravity survey
m article 9 regulates the depth datum

m National Land Surveying and Mapping Center
(NLSC): regular maintenance of the national
fundamental surveying infrastructure, including
both horizontal and vertical, physical and
geometric.
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The reference tidal station and height origin

MOI (2011a):

“The height of Benchmarks in Taiwan adopted
orthometric system. And, the height Is referenced to
the tide dated to January 1, 1990, under standard
atmospheric condition. This tidal reference value is
derived from the tidal observations collected from
1957 to 1991. This height datum iIs named Taiwan
Vertical Datum 2001, TWVD2001 in abbreviation.”
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Levelling History

m 1902-1914: Japanese occupation era
m 1975

m 1984

m 2001-2003
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University, digital image provided by MOI)
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The Keelung First Order Levelling Origin, 1977
(Provided by MOI)
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Datum Benchmark
Datum Benchmark is the legally defin

earliest geodetic vertical syste

1914. After the regime change in 1945, the Ministry of the Interior set wp the datum hendhmark n the
Haimen Park which pertains t

development of local community

Ministry of the Intexior
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First order levelling network

B Dated to the end of 2015, there are 2140 first
order benchmarks distributed in Taiwan.
Considering the total land area of Taiwan, 36,193
km?, the density is quite high. These benchmarks
are all linked into a network.

B The major part of the survey was conducted in
2001-2003, and maintained by NLSC annually.
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First order levelling network

B |n the specification documented in the appendix
number 5 of “Implementation Regulations of
Fundamental Surveying”, the accuracy of the

levelling is +2. Smm\/k, where K is the
number of levelling route length in km..
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First order levelling network _,

m The first order levelling network is not limited to
Taiwan island only, but also on other surrounding
Islands, including Kinmen, Hsiao Kinmen,
Penghu, Qimel, WangAn, Luedao (Green island),
Lanyu, Xiaoliugiu, Nangan, Peigan, Dongsha, and
others.

B The zero height reference is all referred to the
MSL of local tidal stations.
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Gravity and local geoid model

m Ministry of the Interior announced a version of
digital geoid undulation model in 2002.

® The current model 1Is TWHYGEQO2014.

B The coverage Is between latitude north 21 to 26
degree, longitude east 119 to 123 degree. The
spatial resolution of TWHYGEO2014 is 30x30
arc second and is a hybrid model derived with
merging gravity datasets referenced on the global
gravity model EGM2008
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The current progress

B Height modernization
Depth datum
m Dynamic vertical datum
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Height modernization

® Could the first order benchmark be maintained
with GNSS?

m How reliable would 1t be?

m How well would the CORS (Continuously
Operated Reference Stations) be able to serve as a
height frame?
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Depth datum

B The nature of depth datum is that it is completely
linked to the tide at that site.

B The geoid is the shape that the surface of the
oceans would take under the influence of Earth's
gravity and rotation alone, in the absence of other

influences such as winds and tides” (Wikipedia,
2017)
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Depth datum

B The geoid deviates from the MSL (Mean Sea
Level). And, the offset between LAT (Lowest
Astronomic Tide) and MSL varies from location
to location. LAT is the reference surface for depth
datum recommended by IHO (IHO, 2012).
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Dynamic vertical datum

B Earthquakes, typhoon and intensive rainfalls,

volcano activities, ground water consumption, etc.

m All these factors together mean that a dynamic
model for the vertical dimension would be ideal.
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GDBD2009

B A new geocentric datum for Brunei Darussalam
2009 (GDBD2009) was established using GPS
space geodetic technology based on the
ITRF2005 reference frame.

B The GDBD2009 is related to ITRF2005 through
the inclusion of the 8 GPS stations of the Brunel
Darussalam Zero Order Network and have been
processed together with more than fifty 1GS
stations around the world.
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Surveying Marks in Brunel Darussalam
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Jambatan Pehin dato Haji Awang Mohd Noor
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Welcome to Taiwan T“" oy

B ASEAN- Taiwan Forum on Land Surveying and
Geomatics on 10 July 2017
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Welcome to Tailwan

B Taiwan is also looking forward to hosting
ASEAN-FLAG meetings and conferences such as
SEASC in the future.
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Thank you for your attention /
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