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1. Background and objectives

Recently forest landscape management is widely applied in order to make more agreeable
forest landscape. For an efficient forest landscape management, it is essential to identify and
to visualize the historical transition of forest landscape. Although there are some previous
studies of visualizing vegetation landscape by using AMAP (Atelier de Modelisation de
Architecture de Plants: Modelling system of plant construction) in the field of landscape
architecture, but only a few studies have been done to visualize forest landscape. It is because
experimental measurements of each tree can be used in case of a garden but data that can be
used is not enough in case of a forest since every tree measurements all over a forest is
impossible. Information and data of forest continuously obtained includes forest books and
wood type maps, however, most of these data come from artificial forest because the main
objective to make forest books is to construct artificial forest landscape. Therefore, data about
natural forest and secondary forest that are just recorded as “miscellaneous trees and others”
in forest books are scarce.

In this study, the author aims to develop a new methodology of forest landscape
visualization by using forest book’s GIS data and the plant-growing model. The final
objectives of this study are: 1) to develop a methodology of virtual reconstruction of historical
forest landscape transition, and 2) to develop a methodology of visualization of natural forest
landscape by using supplementary data based on biological findings. The author conducted all
the process with verifying previous methods as well as with comparing the actual photos taken
in the target area.

2. Research area and methodology
(1) Research area

Research area is the University Forests of Tokyo University where the forest books from
1941 to 2001 were recorded. The first target area for visualization was framed by the robot
camera in Yatakezawa and another target was natural forest landscape captured from the third
observation iron tower in the University Forests.
(2) Development of virtual reconstruction of forest landscape

This methodology was developed on the base of three elements such as: “Geographical
features” and “Forest physiognomy” and “Trees”. Information on the geographical features
and the forest physiognomy were converted to AMAP by using the program of GIS after the
GIS data was made from detailed information in the forest books and in the wood type maps.
The artificial forest reconstruction was based on the tree species, the age of a tree, and the
density that had been described in the forest book, and the second-growth forest
reconstruction was based on the composition ratio of tree canopy.
(3) Development of natural forest landscape visualization

The vegetation types change continuously along elevation in the Chichibu mountainous
district, and the each tree species of the natural forest cannot be clarified by the wood type
maps. Therefore, the author firstly classified the area into four vegetation types; the ridge part,
the upper part of the slope, the lower side of the slope, and the valley part, with referring the
previous study that examines the correspondence of every tree measurements and
geographical features (Sawada et al, 2005). Secondly, each of small wood groups in the
natural forest was applied to each geographical feature to make GIS data corresponding to
vegetation.



3. Simulation results and Conclusion
(1) Forest Landscape Reconstruction
The methodology developed by this study is suitable for making visualization and virtual
reconstruction of the forest landscape of intermediate range from 100 to 2km, and also is able
to capture details of the tree canopy. (Fig.l1). Moreover, this study shows virtual
reconstruction of the historical forest landscape by CG make it possible for general people,
who do not have enough knowledge about forest system, to understand the forest transition
which is unrecognizable only by wood type maps. In addition, the errors of wood type maps
could be clarified more easily with comparative research during the visualization process. The
methodology developed by this study can also make easily the four season’s visualization
whereas the previous methodology using aerial photograph to make texture map can only
realize visualization from a season when the photographs are taken. Correspondingly, this
methodology is applicable to reconstruct the forest of which no aerial photos exist as well as
is useful to examine the plan of forest landscape construction.
(2) Natural Forest Landscape Visualization
The methodology in this study
differed from a previous method that

only arranges woods crown
composition of tree species. The new
methodology considering both

vegetation types and geographical
features make it possible to visualize
forest landscape by CG  more T . . . -
realistically (Fig.2). This study showed |g(.L:Pheos‘1;It::CGo)resl Landscape Reconstruction technique
that natural forest visualization
that are not made from enough
data compared with artificial
forest can be modified with
information of vegetation types
and geographical features based . :
on biological ﬁndings. As a 0ld Visualization Tecnique New Namr?l Fore.Sl Vilsualiznlim 'lt:cniqu:
result, it was clarified that fig.2 Result of natural forest visualization technique
realism of visualization improved with biological findings such the vegetation type and the
geographical features
(3) Landscape evaluation comparison with the previous methodology

To examine the practicality of the developed methodology, the landscape evaluation
experiment was conducted on WEB. To do the comparative evaluation of landscape
reproducibility, where the actual landscape was assumed as 100 point, the previous
methodology and the photographs were used (Fig.3&4). As a result, concerning the virtual
reconstruction of historical forest landscape transition, a significant difference was recognized
in each of the photograph, the developed methodology, and the previous (Fig.3). On the other
hand, concerning the visualization of natural forest landscape, a significant difference was not
confirmed between the previous methodology and the developed methodology (Fig.4).

(4) Summary and outlook
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It was clarified that the methodology N
developed in this study can be applied to scenic | o
beauty management because the reproducibility o T
of the artificial forest was especially high: ‘ e
therefore it is expected to develop and spread 9
more in this field. Furthermore, this study shows 3
a possibility to improve the visualization of I
natural forest with supplementary data such as ol NN T o HE WN |
biological findings, and it is expected to use it as )
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