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ABSTRACT

Keywords : airborne bathymetric LiIDAR, water monitoring, ocean optics,
Secchi disk, visibility, transparency, clarity

1. Research Origin

Taiwan is a nation owns large area of ocean territory. The rich ocean
and land resources are both important. However, the land territory is the
main area for human beings’ living needs. AS a conseguence, the
government pays much more attention on the land survey, for instance, the
cadastral survey, engineering survey and the administration district survey
jobs etc. Among the ocean territory, the tidal land is being used most
frequently. The national land survey and mapping center, ministry of the
interior, has done projects on the tidal land these years. Many dangers and
distractions occur when it comes to the surveying in the shallow and near
shore marine areas.

The single beam, multi beam, side scan instruments are usually the
choices in the ocean terrain survey, which are based on the principa of
sound in the ocean. Nevertheless, the technique encounters problems and
difficulties in the near shore ocean areas. As a result, we hope to apply new
technigue aims at the achievement of more efficiency and high accuracy.
The airborne bathymetric LiDAR is the latest technique applying in the
near shore water depth measurement. There are two major systems in the
world. The Optech and the Tenix. Because of the benefit and costs should
achieve a balance. We have to estimate the time and space factor before put
the new technique into usein Taiwan.

The Secchi disk has being frequently used by foreign countries to

X1V



ABSTRACT

investigate the water body. It can be operated easily and the cost is low.
None the less, the information is the combined reflection of al particles
exist in the water body. We can not tell detail water quality from it. But

with ocean color, it can be identified.

2.Research Method

(1) Technique : The understanding of remote optics theory is put into
the concepts in the development of field survey instruments. And
the ocean optics is also discussed. Besides, the water depth
measure theory is treated.

(2) Researchtool : We found that the Secchi disk is a adequate tool.
First of al, how is the procedure of this disk used in the water
monitoring is done. Certain problems were discovered. And by
using the traditional method, only the depth when the Secchi disk
disseapered from human sight is recorded. So we devise a tool
which is named clarity rod by us.

(3) Digital investigation equipment : Another critica problem of
traditional procedure is that the result is being observed by
different observer. We combine a digital camera, gray card,
ilflumination recorder to calibrate the environment situation.

(4) Field data gathering: The field datas are gathered around Taiwan.
We use the Secchi disk and the clarity rod together with digital
Investigation equipment to investigate the water body condition in
the harbor around Taiwan.

(5) Digital anaysistechnigue : The Imagel software is used to analyze
th gray value of the black and white part of Secchi disk and
clarity rod. The regression theory is applied to find a model of the

XV
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relationship of the transparency and water depth. The
Mathematica software is used to analyze the immerged depth of
Secchi disk by using the regression model.

(6) The research report : All detail procedure, theory, equipment and
field survey result, analysis are stated in the report.

3.Mgor Conclusions

(1) The use of the principal of sound is main technology in ocean terrain
measurement methods. But in the near shore area, the submerged
reef, the coral reef ecology terrain and the isolated island of Taiwan,
the Pescadores, Lyudao and Lanyu idand etc. is ill lack of
underwater terrain data of accuracy and big scale.

(2) Under the development of satellite remote sensing and airborne
bathymetric LIiDAR, which al adopts the principa of optics
underwater. They use whether the satellite or the airplanes as a
carrier, so they are not affected by sea waves, seawater circulation or
the sea wind that much. It can be utilized to make up the near shore
and isolated islands areas.

(3) Theairborne bathymetric LiDAR adopts the green and near-IR laser
light. The green one can penetrate the water when the water is clear,
so it is used to detect the ocean terrain depth. The near-IR can not
penetrate the water, so the water surface height is detected. So we
can understand that the water condition is the key factor of whether
this technique can be successfully worked or not.

(4) The analysis of the underwater image of Secchi disk and clarity rod
recorded by the digital investigation equipment are analyzed by
digita anaysis technique. The white part of the equipment is

XVI
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ABSTRACT

regressed by a formula of the second order ie y=ax*+bx+c, two
situations are happened . If regressed by a formula of the first order
ie y=ax+b, the slope is found to be negative.

The average error of utilizing the Secchi disk underwater image to
anayze the submerged water depth is 9%, the average error of
utilizing the clarity rod underwater image to analyze the submerged

water depth is 30%.

4.Major Suggestions

(1)

By summarize the field survey data around Taiwan, the result is as
followed. In the east part of Taiwan, it can possibly be used well
cause the transparency situation is much better than the situation in
the west part of Taiwan. More data must be gathered if the technique
IS to be applied in the west part of Taiwan. And the environmental
features like the river, harbor or lido, should be classified cause the

clarity isinfluenced significantly.

(2) The data collected by different governments are shared, in the

(3)

(4)

research we use the GIS layer built by the natural resources and
ecology GIS database in Taiwan. Under the spatial framework, how
to add more useful information, and establish a history database will
be very beneficial.

The error of using clarity rod to detect water layer transparency
condition is not very successful might due to factor of the sun angle.
So the different part of the clarity rod contains different sun radiance.
The method to overcome this problem can be done by taking photo
of the clarity rod of different sun anglein asite.

We suggest that by use of a opaque tube, an adjustable light source is

XVII
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placed in one side of the tube and illumination recorder is placed on
the other side of the tube. The underwater illuminance is recorded by
a wired equipment. By the response of the illuminance of different

water depth, the underwater optics property is known.

(5) Most of scientific studies are based on certain hypothesis, this

XVII

research is no exception. And of course no research and devel opment
Is bound to success. We strongly recommend people interested in the
field can reference the experience of us, and perhaps the suggestions

and ideas to keep on this interesting and meaningful study.
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