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data were transformed into raster form by program IDRISI. The final resolution for the
digital data is 30-m. registered to the UTM reference (Fig. 4.1).

}

Vector Data
3 E

Figure 4.1 Data flow diagram of the process to generate variable data layer

Land cover .

Land cover is an important variable in decision process because it can visually
recognized easily. Additionally, in business it is viewed as an original cost for
evaluating benefit.

Land cover was classified from remotely sensed data as described in the

previous chapter.

Distance from road
Road is one of the factors to be considered in selecting farm site for

transportation of rearing materials, feed or yield after harvesting.

The procedure to extract these data is the same as the procedure of the
preceding variables. It was captured through a digitizing process from the 1:50,000
topographical map of the study area.
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Figure 4.2 A classification tree for representing shrimp farm expansion
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Table 4.1 Classification rules developed by the program KnowledgeSEEKER
( '['"and ']’ in an interval indicates that the range includes the number, while
‘(" and ")’ indicates that the interval goes up to but does not include that number. )

1. | Landcoverl
Soil =1,5,6,8 0r 9
River = [0,69)
Road = [0,431)
2. Land cover 1982 = | 9.6 ; 125
Soil =1,5,6,80r9
River = [0,69)
Road = [431,2256)
Zone =0or2

3 Land cover 1982 =1 38.9 18
Soil =1,5,6,8 or 9
River = [0,69)
Road = [431,2256)
Zone =1or3

4 Land cover 1982 =1 253 182
Road = [0,2256)
Soil =1,5,6,80r9
River = [69,139)
Zone =0or2

S Land cover 1982 = 1 553 38
Road = [0,2256)
Soil =1,5,6,8 or 9
River = [69,139)
Zone =1or3

6 Land cover 1982 =1 0 18
River = [0,139)
Road = [0,2256)
Soil =3,7 or 11
7 Land cover 1982 = 1 16.3 49
River = [0,139)
Soil = 4

Road = [0,186)
8 Land cover 1982 = 1 57.1 147
River = [0,139)
Soil = 4

Road = [186,776)
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Table 4.1

R

(cont.)

ver 1982
River = [0,139)
Soil = 4

Road = [776,2256)
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10

Land cover 1982 =1
River = [0,139)
Road = [2256,3293)

50.3

322

11

Land cover 1982 = 1
River = [0,139)
Road = [3293,6488)

58.5

359

12

Land cover 1982 =1
Road = [0,431)
River = [139,225)
Seil = 1,3,80r 11

0.0
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13

Land cover 1982 = 1
Road = [0,431)
River = [139,225)
Soil =4,56,70r9

43.5

131

14

Land cover 1982=1
Road = [0,431)
River = [225473)

245

326

15

Land cover 1982 =1
River = [473,1054]
Road = [0,186)
Soil = 1

20.7

29

16

Land cover 1982 = |
River = [473,1054]
Road = [0,186)

Soil = 3,4,5,6,89 or 11

7.5

107

17

Land cover 1982 = 1
River = [473,1054]
Road = [0,186)
Soil = 7

100

18

Land cover 1982 =1
River = [473,1054]
Road = [186,431)
Soil = 1,3,6,790r 11

40.7
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Table 4.1 (cont.)

River = [473,1054]
Road = [186,431)
Soil = 4,50r8
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20 Land cover 1982 =1 30 420
River = [139,1054] ‘
Road = [431,776)

21 Land cover 1982 =1 31.1 74
Road = [776,1441)
River = [139,649)
Soil = 1,3,5,7,8,9 or 11
Zone = 0,1 or 3

22 Land cover 1982 =1 12.5 96
Road = [776,1441)
River = [139,649)
Soil = 1,3,5,7,89or 11
Zone = 2

23 Land cover 1982 =1 36.5 211
Road = [776,144)] ;
River = [139,649)
Soil = 4

24 Land cover 1982 = 1 20.0 5
Road = [776,1441)
Soil = 6
River = [139,225)

25 Land cover 1982 =1 77.8 45
Road = [776,1441)
Soil = 6
River = [225,649)

26 Land cover 1982 = 1 50.4 131
Road = [776,1441)
River = [649,1054]

27 Land cover 1982 = 1 452 367

Road = [1441,2256)
River = [139,473)




Table 4.1 (cont.)

e
Land cover 1982 =1

39

28 54.7
Road = [1441,2256)
River = [473,1054]
Soil = 1,3,4,5,7,8,9orl1
29 Land cover 1982 =1 .87.1 62
Road = [1441,2256)
River = [473,1054]
Soil = 6
Zone = 0,1o0r3
30 Land cover 1982 =1 100 2
Road = [1441,2256)
River = [473,1054]
Soil = 6
Zone = 2
31 Land cover 1982 =1 454 324
River = [139,341)
Road = [2256,3293)
32 Land cover 1982 = 1 .222 18
River = [139,341)
Road = [3293,6488]
Zone = 0
33 Land cover 1982 = 1 60.3 272
River = [139,341)
Road = [3293,6488]
Zone = 12013
34 Land cover 1982 = 1 423 558
Road = [2256,6488]
River = [341,649)
Zone = Oor2
35 Land cover 1982 = 1 88.9 27
Road = [2256,6488]
River = [341,649)
Zone = lor3
36 Land cover 1982 =1 26.4 201

Road = [2256,6488]
River = [649,1054]




Table 4.1 (cont.)

-

37 Land cover 1982 = 0 72
Road = [0,186)
Soil = 1,3,4,5,7,8,%rl11

38 Land cover 1982 =2 50 2
Road = [0,186)
Soil = 6

39 Land cover 1982 =2 - 14.3 7
Road = [186,6488]
Zone = 0
River = [0,69)

40 Land cover 1982 =2 100 35
Road = [186,6488]
Zone = 0
River = [69,473)

41 Land cover 1982 =2 50.0 4
Road = [186,6488]
Zone = 0
River = [473,1054]

42 Land cover 1982 =2 50.0 10

) Road = [186,6488]

Zone = 12o0r3

43 Land cover 1982 =3 12 244
River = [0,473)
Road = [0,186)

44 Land cover 1982 =3 0.8 382
River = [0,473)
Soil = 1,3,4,58 or 11
Zone = 0
Road = [186,1441)

45 Land cover 1982 =3 5.5 91

River = [0,473)

Soil = 1,34,580r11
Zone = 0

Road = [1441,2256)













Swamp and/or mangrove clearing
shrimp farm
Grass land

0 = Area where exclude from zoning area

Legend :
Land cover : 1 = Mangrove 4
2 = Standing tree S
3 = Paddy field 6
Zone : Legal status of the area
1 = Preservation zone
2 = Economic Zone A
3 = Economic Zone B
Soil . Soil type
Symbol Soil series Texture
1 Rayong sand over fast
2 Ban Thon sandy loam moderate
good
3 1 & 2 association
4 Tha Chin clay very bad
5 Samut Prakan clay bad
6 Cha-am clay bad
7 Ongkharak clay/ bad
loamy clay
8 Kleang clay/ bad
sandy clay
9 Chonburi clayey loam, rather
sandy phase bad
10 Renu — =
11  Pak Chan clay/ good

clayey loam

Drainage Permeability

fast
moderate
fast

fast

slow

slow

slow

moderate
fast

moderate

Suitability
grass land,coconut,scrub

scrub

nipa,mangrove
rice
rice, peanut, watermelon

rice

rice

rice, watermelon

forest, corn, orchard
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File Format

RULE i IF

var_xl operator operand
var_x2 operator operand

var_Y = value belief

Meaning of variable I

Variable Name Descriptions

var_Xi Name of the i th variable

operator Logical operator: =, <=, >= #
operand Value of the condition: e.g., 5, fat, often
var Y Name of the classified result

value Value of the classified result

belief Grad of belief in the value

An example file |

RULE_1IF
Land cover = 1

River = [ 0,34)
Road = [ 0,186 ]
Soil = 1,3,6,80r 11
THEN '
Landuse 1988 = shrimp farm 9.1%
Landuse 1988 = others 90.9%

t__

Figure 4.3 Format of the knowledge base

The format of variables information in the knowledge base must be specified in
another text file. (Fig.4.4)
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KBCLASS sorts the level of supporting evidence and fires the rule that having the

maximum level.

KBCLASS gives three type of classification result, (1) the rule number that
data satisfy, (2) level of belief in the rule, and (3) level of supporting evidence for firing
the rule. This study used only the rule numbers of the classification result which stored
in output images with IDRISI. format. Plate 4.1 shows a sample of simulated image of
shrimp farm in 1992 which has the possibility of landuse change into shrimp farm over
than 50%.

Justifying the Model Result

Method and Result

From the result in previous section, each pixel in the output images contained
the rule number that related to the possibility of landuse change into shrimp farm of
each pixel. In order to verification of the knowledge driven model, the next step
changed the rule number of each pixels to the level of shrimp farm occurrence

according to setting level by module ASSIGN in program IDRISI ( Table 4.3).

Table 4.3 Setting level for converting the rule numbers

2
25<c¢<50 3
50<c¢ <75 4

75<c¢<100 5
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Figure 4.6 Result of cross-tabulation of shrimp farm images against the simulated

images (fixed land cover 1982 as independent variable).
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Figure 4.7 Result of cross-tabulation of shrimp farm images against the simulated
images (changed land cover by relating to the following every other past

year)
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