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When the land-use distribution was superimposed on the integration maps of 1987 and 1974
(Figures 4.7 — 4.10), the superimposed maps show that most of the lines that have spatial changes
to be more integrated whether by being extended to the edge lines or by being connected to form
the sequential links also have some land-use types developed. However, the variety of them may
be of some limited types. In contrast, quite a number of the segregated lines without any spatial
changes have no land-use types developed along them at all, except for house/resident. This is an
evidence of the spatial change that induce the development of land use types along the integrated

lines.

4.2.2 The relationships based on the segment pattern

The study of the relationships between the segment pattern and the micro-distribution of land-use
types was carried out based on the segment analysis of the 2009 spatial structure. Distances
of 1000 and 1500 choices were selected to study with the micro-distribution of land-use types.
Figure 4.11 is a map showing the micro-distribution of land uses superimposing on the segment
pattern. It shows three significant findings. First, segments along the edge roads tend to have a
high clustering of land-use development, whether these segments may be integrated or not. For
example, the slightly integrated segments of Sukhumwit Road within the studied area have a
variety of land-use types and a vast number of premises, as similar to the segregated segments

of Petchaburi Road.

Second, the integrated segments of the internal area were markedly occupied with land-use types
and premises. This is even more apparent for the segments of the axial lines which sequentially
link Sukhumwit Road, Petchaburi Road, Nana Road, Asokamontri Road, Thonglor Road, Ekkamai
Road and Klong Ton Road one way or another. They form the internal core. On the contrary,
some integrated segments, which located further away from the internal core though may link to

it, may not have any land-use types or premises being developed at all.

Third, it is quite obvious that there were very few numbers of land-use types and premises being
developed along the segregated segments within the internal area. This is not the cases for fresh
markets and some planned shopping areas. Nevertheless, a clear clustering of land-use premises

can be found where the segments intersect and whether or not the segments are integrated.
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Figure 4.11: Map showing the 2009 segment patterns being superimposed with the land-use distribution
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Figure 4.12: Map showing the 2009 segment patterns being superimposed with the five selected land uses
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When five selected land uses were examined in relation to segment pattern as shown in Figure
412, the relationship patterns found are similar to those the integration pattern. Convenience/
grocery, eatery and service types and premises were found throughout the area. However, they
tended to cluster along the integrated segments more than the segregated ones, except the
segregated segments are those of the edges or internal core. This is not the case for business
offices, majority of them were found to locate or cluster along the segregated segments, particularly
those locating within the internal area. This indicates that office may be less needed to locate
along the integrated segments than the other three land-use types mentioned. As for stalls, they
were mainly found to cluster at the intersections of the segments. This pattern is similar for the

intersections of the integrated or the segregated segments.

The integration and the segment pattern studied in relation to the micro-distribution of land-use
types allow us to establish some relationships between spatial structure and land-use distribution.
Variety of land-use types as well as the number of premises tended to be found along the
integrated lines or segments. There are some cases that the land-use variety and the number of
premises clustered along the segregated lines and segments. In that case, the land-use types
developed are of those being beneficial on both the movement economy of the grid and the
tributary serving area. The internal core will have a variety of land uses developed, and premises
tend to cluster along the lines or segments the sequentially link to the edges, particularly at the

intersections of the segments.

4.3 The spatial factor most associated with the micro-distribution of land uses

(The multivariate analysis)

The findings from the last section indicate that the relationships between the spatial patterns
and the micro-distribution of land uses can be established. In this section, the attempt is to try to
pinpoint the spatial factor that is most associated with the land uses. The multivariate analysis then
was carried out to try to find that spatial factor. The spatial variables were assigned as independent
variables. There were seven of them and their values were obtained from the integration analyses
of the embedded and the independent analysis. They are: embedded connectivity; embedded
global integration; embedded local integration; independent connectivity; independent global
integration; independent local integration; and, independent mean lengths. This means that the

multivariate analysis was carried on the scale of the line.
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For the land-use variables, there were four of them: total premises, total premises and stalls, total
floors of premises and total types of land use. The first three were designed to investigate the
quantities of the land-use premises in relation to the spatial variable. The last one was designed
to examine the variety of the land uses in order to establish the liveability indicator instigating by
the spatial factor of the area. The values of each land-use variables, again, were summed as the
values of the lines. The table showing all the spatial and the land-use values of the variables is

included in the Appendix.

The analysis shows a number of interesting findings. First, the spatial values of the independent
analysed system were better correlated with the land-use values in general. Second, all the
spatial values were positively correlated with the values of the four land-use variables in general.
Third, connectivity of the independent analysed system was found to be the spatial variable most
correlated with all the four land-use variables shown by the linear regression analysis. It was also
constantly selected from the stepwise regression analysis for the first step as well. The second and
the third variable most selected from the stepwise analysis were line length and connectivity of the

embedded analysed system, which were alternated of the selected step sometimes.

Fourth, as we divided the land-use variables into two groups, a quantity indicative and a quality
indicative, the linear regression analyses pointed out that the associations between the spatial and
land-use variables is stronger for the quantity indicative than that of the quality indicative. Figures
4.13-4.16 are scattergrams showing correlations between seven spatial variables and each
land-use variable. For the quantity group, the scattergrams show that r-squared values are
over .5, for example, r-squared value of independent connectivity and total number of premises
of all land-use types is at .667 (Figure 4.13). As for the quality group, the r-squared values are
much lower. The highest r-squared value given is from independent connectivity and number of

land-use types found at .322 (Figure 4.16).
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Figures 4.13: Scattergrams showing correlations between seven spatial variables and total number of

premises of all land-use types, except vacant and under-construction
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Figures 4.14: Scattergrams showing correlations between seven spatial variables and total number of

premises of all land-use types and stalls
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Figures 4.15: Scattergrams showing correlations between seven spatial variables and total number of floor
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Figures 4.16: Scattergrams showing correlations between seven spatial variables and total number of

land-use types found
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When the linear regression analysis was applied to examine the total number of premises of each
land-use type in order to try to understand the detail of each land-use distribution, it was found that

not all the land-uses’ values are positively correlated with spatial values.

For some land uses, their all or almost all their spatial variables were negatively correlated with
the total number of premises of all land uses, for example, cultural/religion, hospital, government
office and storage. The others may have some spatial variables negatively correlated with the total

number of premises such as hotel and appliances (Table 4.3).

Among the seven spatial variables, independent connectivity was most correlated with majority
of the total premises of land uses. There were six types of them: convenience/grocery, office,
service, school/university, under-construction and stall. All have a strong association, except

school/university (Table 4.3).

The second most correlated spatial variable with total premises of land uses is global integration.
Two land uses’ total premises associated with embedded global integration, while the other two
associated with independent global integration. Interestingly, three of them had negatively strong
associations: cultural/religion, storage, government office (Table 4.3). The other one that had

positive correlation is fabric/fashion.

The third most correlated spatial variable with total premises of land uses is local integration.
It strongly and positively and associated with financial premises. In contrast, it strongly and
negatively associated with government office (Table 4.3). In addition, vacant premises also

positively correlated with local integration as well.
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5kmEmb- 5kmEmb- 5kmEmb- Ind-Integration Ind-Integration
Land use Ind-Connectivity Ind-Line Length
Connectivity Integration [HH] | Integration [HH] R3 [HH] [HH] R3
convenience/grocery 0.804 0.311 0.423 0.827 0.358 0.46 0.774
eatery 0.574 0.289 0.429 0.604 0.354 0.466 0.586
office 0.432 0.241 0.354 0.442 0.259 0.391 0.578
service 0.547 0.186 0.302 0.556 0.21 0.329 0.538
school/university 0.13 0.055 0.147 0.162 0.052 0.152 0.033
fabric fashion 0.262 0.243 0.367 0.272 0.4 0.378 0.2
financial 0.862 0.538 0.644 0.89 0.588 0.71 0.759
hotel -0.18 0.199 0.155 -0.195 0.13 0.113 -0.093
appliances 0.243 -0.012 -0.099 0.235 -0.072 -0.081 0.273
cultural/religion -0.272 -0.397 -0.326 -0.171 -0.34 -0.287 -0.297
hospital -0.1 -0.162 -0.034 -0.095 -0.076 0.019 -0.103
office place/governm -0.569 -0.645 -0.91 -0.591 -0.897 -0.876 -0.411
storage -0.447 -0.746 -0.691 -0.447 -0.735 -0.686 0.869
vacant 0.257 0.274 0.295 0.241 0.248 0.309 0.477
under construction 0.913 0.434 0.581 0.925 0.557 0.66 0.926
taxi/motorcycle 0.498 0.335 0.399 0.441 0.209 0.264 0.556
stall 0.915 0.316 0.38 0.913 0.347 0.417 0.86

Table 4.3: A table showing r-values of the matrix correlation of spatial variables and total number of premises

of all land-use types

To summarise, we can establish that land-use development and distribution have a tendency to
associate with connectivity whether in terms of quantity of land-use premises or variety of land-use
type. Second most associated spatial variable with land-use variable was line length. However,
it should be noted that both connectivity and line length may affected by the global-scale
characteristic of the lines, being the lines forming the major roads of the city. This means that the
spatial values of these lines can be of significant different from the other lines in the studied area in
general. When each the development of each land-use type was concerned, connectivity continued
to be the spatial variable associated with most of each land-use development. However, global

and local integrations began to show a strong association with some land uses’ development.
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Chapter 5

Discussion and Conclusion

Let us now discuss the findings from the analyses in relation to the research questions and

objectives set out in the beginning.

How has the former peripheral area of Bangkok developed with a special reference to
Sukhumwit area?

The peripheral area of Bangkok with regards to Sukhumwit area has spatially been developed with
two cases. First is the construction of arterial roads. Some arterial roads were just added into the
area; in the case of Sukhumwit area this is the construction of Petchaburi Road. The other arterial
roads were the extension of the main roads within the area to connect with the arterial roads,
normally the edges. In addition, when the internal main roads were extended, they were often
enlarged. The second case is the construction of the internal roads. This can be the construction
of the new roads and the extension of the existing roads to directly or sequentially connect to the
internal main roads or the edges. Roads enlarged could also occur, but normally when the internal

roads were extended to the edges.

Has the centrality process involved within the development?

With reference to Sukhumwit area, the spatial changes from the two cases were meant to create
the accessibility. Most often, they were carried out to complete the block, i.e., creating the grid
structure. In the first case, the road construction and extension produces the large-scale grid
structure. In the second case, it makes the small-scale grid structure. These two-scale grid
structures are the indication of the centrality process. The presence of the grid points out that the
centrality process involves with the area development through creating the accessibility ‘to’ the
area and ‘within’ the area. As a result, the movement economy can be generated for the through-

movement through the area and the through-movement within the area.

However, as the twp-scale grid structures are of different patterns. One is of the orthogonal, and
the other of the quasi orthogonal almost to the extent of broken-grid pattern. In the other words,
the internal grid structure of the area will be weak. This suggests that the movement economy

within the area would be weaker than that of the edges. Consequently, giving that grid structure
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associates with land-use development and distribution, the spatial patterns and changes found in
Sukhumwit area indicate that land-use development within the area should be weaker than the
edge or the main roads composting the large-scale grid. This conjecture has been confirmed by

the micro-distribution of the land-use types and their variety within the area.

And, has the navigational purpose been concerned when the area has developed?

As for navigational purpose, the two types of spatial changes do generate a more intelligible grid
structure. We see evidence from the increase in intelligibility value of the spatial structure in 1987
from that of 1974. Nevertheless, as the value of the spatial structure in 2009 drops from that of
1987, it could be said that to some extents the small changes in spatial structure may have some

limit to make the area more intelligible for the navigational purpose.

Perhaps, this limited intelligible structure may be specific for Sukhumwit area. This is because the
spatial structure of the whole area is very weak, as seen from the low integration values when
compared with the other areas of Bangkok as discussed in Chapter 3. To create a more intelligible
structure for Sukhumwit area would need a big change in the spatial system. The construction of
the BTS into the area has no effect on the spatial system of the area, except for the traffic which
would need to help from the spatial system of the road network, nonetheless, to assist or feed

the BTS.

Does the micro distribution of land-use types associate with the internal grid structure?

The research’s findings have clearly demonstrated the association between the grid structure
and the micro-distribution of land-use types. Spatial factors more likely to associate with land-
use variables can be identified, for the land-use premises and the number of types. They are:
connectivity, line length and global integration respectively. Giving that connectivity and line
length of the area are of the global properties, this reflects that the strong edge is dominant for
Sukhumwit area. However, this is the effect of Sukhumwit Road being the arterial road, which has

a significantly long length compared to all the other lines within the studied area.

The association between spatial and land-use variables was clearer when the integration and
segment patterns and the micro-distribution of land-use types were examined. The findings from
the visual inspection and comparison indicate details of the association. For the integration lines

and the segments, the integrated one will have strong clustering of land uses and many land-
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use types, whether the lines and segments were of the edge or the internal area. In contrast,
the segregated one will have dispersed land uses’ premises and few types. The segment pattern
seems to be better in picking up the clustering of land uses, while the integration is better for
indicating the variety of land-use types. This is the evidence of the association between the

internal grid structure and the micro-distribution of land-use types in a fine detail.

If so, to what extent do the spatial structure and land uses help consolidate the urban areas,
suggesting to the urban consolidation process?

It seems that the urban consolidation process work likes these. First, there occur the spatial
changes within the area. Some of the changes may have the strong impact on the grid structure
of the area as a whole; the other may have the impact on the internal grid and of the less
degree. If both types of change shape the grid structure to have an orthogonal or quasi-orthogonal
grid structure, then the centrality process will start. On the one hand, the quasi-orthogonal grid
structure of the internal area initiates the spreading of land-use development from the strong and
perhaps too dense edges into the internal area. When these spreading reach the internal core,
they distribute and clustering around the integrated segment. On the other hand, the internal grid
structure discriminate the types of land use which favour the degree of movement economy the

grid generates. This results in the variety of land-use types within the internal area.

With the number of land-use premises and the variety of their types coupled with the accessibility
provided by the grid, they both instigate some kinds of a social process to shape the area’s
characteristics. They make the area to be more accessible and usefulness. In short, together they

help make the area liveability.
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Table of Spatial and Land-use Variables’ Values

U ot g = | FR —
Indline- SkmEmb-| ¢ 4 e £ g B i j Kk I omon oo p Tolah - Promisest o ises  unaer | TOUSE gog commepuny IMesration Inegration ":'"“::' '"::::"’ c:::‘::'y Integration- _ Integration L:::i :b;h Mi':::'::h

no.  inemno. Promises. el e count | phar o vl R o

3 o [s7 6 1 5 ' 1)1 1 142 142 185 185 8 s19 31| 1675065 | 3791950 | 2162835 | 5691251 | 32 | 1337802 | 3705498 | 2162835 | 8.31569
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*note: a=convenience/grocery, b= service, c= fabric fashion, d= appliances, e= financial, f= eatery, g= hotel, h= cultural/religion, i=

storage, j= residential, k= vacant, |I= under construction, m= stall, n=office, o= school/university, p=government office, g= hospital, r= taxi/

motorcycle, s= bus stop, t= police check point




Table of Spatial and Land-use Variables’ Values (Cont.)
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916 231 11 1" 1" 1 1 1 33 1 0.7250531 | 0.3333333 | 1126333 = 11.83803 1 0.7302558 | 0.3333333 | 112.6333  14.40208
921 2316 26 2 28 28 28 28 2 78 1 0.6798761 | 0.3333333 | 156.7305 | 12.55821 1 06921147 | 0.3333333 | 1557305 = 15.14064
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*note: a=convenience/grocery, b= service, c= fabric fashion, d= appliances, e= financial, f= eatery, g= hotel, h= cultural/religion, i=

storage, j= residential, k= vacant, |I= under construction, m= stall, n=office, o= school/university, p=government office, g= hospital, r= taxi/

motorcycle, s= bus stop, t= police check point
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025 | 21 |3 ' ! s s s s s 7 s | towsor | m2tes | staniz2 | eszene 5 toistss | 1721789 | 314122 | 1064083
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037 | 243 22 1 s o 1 1 1 1 7 o 6 | e | 1om024 | soodzse | Teswar | 6 | 1085796 | 1932024 | 5504254 | 1001360
o0 | o | s 7 I P P M M 4 o 2 | tdomsr | 1425539 | 1600373 | B0sie2s 2 | 1086959 | 1425533 | 1600373 | 1000387
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1151 3502 1 1 5 17 17 17 17 5 58 6 1.789826 3.41721 523.2804 5.390456 6 1.641605 3.520497 523.2804 6.961815
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1163 3514 0 0 0 0 1 3 1.772891 3.344138 | 89.76025 5.432394 3 1.203714 1.551724 165.1963 9.130624
s aons |4 2 o o s o 2 14 o | tasers | ogsoe | 2201441 c2e2119 3 | tavioz2 | 2ateror | 2240441 | 78391
1329 5228 3 4 2 1 1" 1" 12 12 5 7 4 1.829599 3.358306 | 570.6451 5.295011 4 1.603722 3.468235 570.6451 7.102646
w2 | s | 4 ! o o o o s » 2| rassers | 2wt | 193y | 7ana0rs | 2| 1240835 | 2351116 | 1353537 | 6898658
U | e 2 2 2 2 2 . o o | t7esss | a2 | woseol | sdse2se | 3 | tseor2 | aadries | woseol | 7.144s02
s | s |1 12 1 % " 16 1 4 ® 4 | s | 2sesios | 2107308 | 659074 | 4 | 1337008 | 2569331 | 2707308 | 6320038
| s 1 1 1 1 1 . 4 o | 1astrzs | 17os0n | 2sesa8s | 7a%arer | 3| vir7ads | 1702803 | 2566383 | 8313421
1338 5237 3 1 1 2 7 7 7 7 4 26 6 1.529602 2693324 436.1423 | 6.137383 6 1.338044 = 2692718 | 436.1423 8.314366
w2 | sm 1 s ! 1 o 6 2 2 2| ravsos | 2oai02 | dediss | 7omest | 2 | 12w213 | 240781 | 3143155 | 686559
s s |10 1 1 1 1 1 . @ 2 ossstozs| 1219 | 1mes22s | 1009 | 2 | ososarr | 12196 | 1865228 | 117741
161 | st |2 8 s 2 w o * % s 129 2 | osaasrio | 1asessr | etases | 105315 | 2 | 083978 | 136567 | 6112685 | 1260319
1065 | s26s 2 . 1 " . 4 s i 4 3 > | 13sre0 | 24os381 | 2082405 | Gessos2 2 | 177006 | 2470759 | 2082405 | 9316123
1366 5266 5 3 1 6 8 8 14 14 3 30 2 1.381269 2.495381 230.0687 | 6.689082 2 1177006 | 2.470759 230.0687 9.315123
167 | 267 1 2 ! 1 s s 2 3 2| uustss | a0 | soewTi | 7essens | 2 | 1050715 | 14sTioz | 9064471 | 1031456
168 | s |4t @ a a “ . 123 o | tamena | ossuse | tsross | cess2er | 3 | t7rz2 | 2s7ieds | 1812155 | e31aett
1369 5269 7 1 8 8 8 8 2 10 3 1.179362 1.815166  209.1905 7.663051 3 1.051419 1.825023 209.1905 10.30832
e | sm |2 1 s s s s 2 I > | tasose | 17riaey | o2oea | rasess | 2 | 1a7iise | A7riams | 220426 | 9314178
1080 | s 2 2 2 2 2 . 7 6 | tatmas | 1oooods | eceross | oseavas o | t2eoest | 1009035 | 6e87ass | 869105

*note: a=convenience/grocery, b= service, c= fabric fashion, d= appliances, e= financial, f= eatery, g= hotel, h= cultural/religion,
storage, j= residential, k= vacant, |I= under construction, m= stall, n=office, o= school/university, p=government office, q= hospital, r= taxi/

motorcycle, s= bus stop, t= police check point
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