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Construction of Decision Support System

for Route Location based on GIS

Tae -~ Ho Roh

Department of Civil Engineering, Graduate School,

Pukyong National University

Abstract

In designing roads, route location is a very important process. The
studies on route location have been actively made for the time.
However, it is the actual situation that the studies on decision support
system, which consider even  vertical alignment based on
GIS(Geographic Information System), were insufficient.

Therefore, considering the vertical alignment based on GIS, this
study presented the route location method by applying AHP(Analytic
Hierarchy Process) and evaluating quantitatively. This study developed
the program that can be easily applied to this kind of road design, and
built the decision support system for route location, and the study
results are summarized as follows;

First, we could quantitatively evaluate the appropriateness of exiting
routes by applying the AHP based on GIS. If we apply this to the
roads that will be newly constructed, we can make the objective and

reliable route location when making road plans and basic designs.

ﬁiX,
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Second, we improved the technique of route location by applying the
decision support system with third-dimensional data, which considers
even the vertical alignment plan, to the existing deciston support
system with second -dimensional data. And, since we can set those
data such as vertical slope, earth-volume, structure size and
construction cost to independent variables, we can make road designs
more scientifically and reasonably.

Third, we developed the program that can build a decision support
system. By using it, users can easily, conveniently and rapidly
calculate earth volume, construction cost, structures’ location and size.

Fourth, if we use the quantitative evaluation system that was built,
the user requests for route location is automatically made. Thus, since
many plans can be made for comparison within short time, it is judged
that it can contribute to the use of GIS technology and the
development of road design technology.

It is judged that, in the future, if we additionally add more
reasonably and universally quantified data and detailed items
considering regional characteristics when we select routes that are

linked with AHP, we may be able to make more developed route

location.
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Fig. 2.1 Flow chart of road design
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Table 2.1 Control points sorts and contents

Condition

\W
Item

First-level
control point

Second-level
control point

Note

- Mountain chain,

- Large cutting,

- Huge tunnel,

valley large censure, huge bridge’s
- Main river's huge cutting position decision
Topography bridge point surface
- Lake,
swamp, small river
Natural - Large scale - Tender ground
condition i volcano activity - Dislocation direction
Geology zone, collapse
region
- Large scale snow | - Dead leave etc’s - Huge bridge
Weather drifts region, road heap section must
surface’s freezing | - Customary located at low
prediction region fog region positioned pier

Related public work

- Relationship

- Significant main

between
interchange
location  and
creating road

road or
intersection
position with
railway (reform,
create project)

- Alignment near

the interchange,
mtersection site

- Agriculture

formation
improvement
project, land division
and arrangement
work

+ School, hospital,

- Residential area,

Public facilities

railway station,
harbors, electric
wave reception
facilities, reservoir,
and large scale
power plant

harbors, coast,
electric power plant
facilities

- Power

transmission line

Society beadhouse, and factory, and
environment closed residence industry complex
region
Environ- - Conservation of - Conservation of
ment nature region nature region
conditon Nature - National park - National park
enviro;llment (conservation (special zone)
zone) - Residential region
- Provincial park - Rational park,
area provincial park
Cultural - National treasure - Cultural assets, - Tangible asset
assets - Important cultural temple - Intangible
assets asset
Cultual - Special name, - Historic spot,
assets special historic souvenir
Souvenir spot,
special natural
souvenir
- Airport, - Railway, road,

,11*
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Table 2.2 Scale for pairwise comparison{Satty, 2000)

Intensity of e .
] Definition Description
importance
] Equal Being compared two criteria equivalently play
importance an Important role for high rank phase’s aim
From a experience and judgmental point of
5 Moderate view, one criteria have a bit of importance
importance more than another criteria for high rank
phase’s aim
From a experimental and judgmental point of
Strong . . .
5 . view, relatively, one criteria 1S more
importance . . ) L.
important and essential than another criteria
. Very strong Positively, when one criteria’s relative
importance importance is proved
9 Extreme Positively, when one criteria proved that it is
importance most important decisional criteria
Middle level ) ]
2,4, 6,8 Each scale’s middle rate of importance
value
If criterion a have one of scale n value when
Reciprocal 1, 1/2, 1/3, | compared to criterion B, than criterion B
number - 1/8, 1/9 should receive a score of 1/n when compared
to criterion a
A HA dAE ol H g HE AFEES F93te 45 o= AR

Agrgol Gk Aot dm, o2 FHHOE e 5

A #AA A (CI -

Consistency Index)e} 3w, o] Fx& o] &3}

v} &-(CR : Consistency Ratio)< #AAratA =t

716,




CI /1 max —n (2__1)
n—1
Cle) 3 <ul= 0o] HEHW $UAFGL oujsimz 0o es

= Ag4gel JUs FAL erd & ook ol| @ Clo ghew CRY @
4 (2-2)8 2ol vhehd 5

tjo

CI _

CR

o714, ¥29) A%(RI : Random Index)= nz7]¢] Lejdujs P8
of s FAAE AHY e Ao Adw Adolth ALe] 277 n

o) F2$ X4 Table 233 7t}

Table 2.3 RI of nxn pairwisc comparison determinant

n 1 2 3 4 5) 6 7 3 9 10
RI 000 | 00005809 (112 ] 124|132 | 141|145 | 149

Saaty= ol#{ %t CRY A2 d#4E #Hutstdon, 28502 (R
el 10%2Y 29 Jdade] gla dAdste] Pde Aol gk
wehq CRo] 010188 gho] A&Hw 4dsd dador Hrtste Ao
THol G4, 2001).
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3. GIS dlolg o] e

3.1 dlojg =g} i

AAAS] e v FRketn EstRE ol e Zb st
7} sl cheka Auel A Qe A2Ee daw Wk 398 A=
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Aol 7bg & 5Ae o ARSE olgstd A&AY ZHEnA 3
EAE 2egdoes Foeust s Rolth meA dojE mdo]
& L8R EAo] whe «g A AAAN M 2HD Fulg B3
of e PO FFsE Aotk oy U FYS EF3W Fig.
313 2o

The real world
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Data base

-

GIS analysis

TT1]

Wi fo

Modeling
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Fig. 3.1 Concept of data model in GIS
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3.2 F2 el o] g4y

ADFHABAAANA Y AHEEE  delH 2de DWGODWG
Drawing File Extention), DXF(DXF ; Drawing Exchange Format), ©]
u] %] (Image), 2} 2~E}(Raster), " E (Vector), 22| H(Graphic), TIN(TIN ;
Triangulated Irregular Network), DEM(DEM ; Digital Elevation Model),
DSM(DSM ; Digital Surface Model) 5 22 e AaES AT F
Atk 7t BrAHoZ AgH = CAD(CAD ; Computer Aided Design)
23] DWGEA S & 208 AAdAE 53 753 DXF 34
o] }AEL ofg] Fobelld &8 dom(FAt, 1993), olul A 1)
o FHe HAdEL tAgelA T A3 GAE AHAM AEEHIE
oy =3 A5 FH HelHER #Wol AHEH 1 S+ TIN, DEM

S gk oA dd FeY HelHEzA Rdgo] AsaAT 43T

rr

DHRAAANA 7bd BHHow @ol AA&HT Qe A2 HElF29

3.2.1 W¥ dHolg X%

WE] dole] T2 AAE HB /) xge] FRZA Fig 329 2o
A, A4, aAd s AHgete 288, day PR e 3 AEES
7HA

deoz yshus AAE AFd &) A7 AeAe, Ao S0 O
& ARE FoF 5 glon, oz yeus AAY A & e 2 9
49 #ESG AFoR FAH

2 AEHA leng A

7} Eve e FEE FEHAE F Ak dEHoly 53 deg u
efifo]of 3t A9 A= ==(Node)ot W8 2(Vvertex)E 3 e
e Fggol LA Al FEHE olFA =H,
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Fig. 329 #Zol &I oy 7o vgxs s w=gts AAE
ol el A ol FolAm, AU o] F vEag vEa B HEsg wE
E ol &34 FAHo .

1 2 3 4 5 6 6 7 8 9 10 11 12 13
' —— Nodet
) - Line Vertex 1
22 ( Chainl) 82
3L
4 Vertex 1
e Point ® ( Chain 2)
13,1
5 l-—— ( Chainl)
[IN S 3,5 Node 2
, Node 1 ( Chain 2)
12,7
g ( Chain 5) : ; Polygon
Vertex 2
’ [ 3,9 Vertex 4 Vertex 3
10— ( Chain 3)
( Chain 4)
6,10
11
Fig. 3.2 Component and structure of vector data

Zgee A ) e 1 o4 Agd Wz FAH vk e
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Qom, sl =38 AN YHus Aol ok ge e o
S e B¥E den, F Yo Moy 59 e ®E & £
2& Feste Ao FAST g o) e A ZeZd gigh bl
Y tx3te s 9% 928 s, AAER] FRAC g AR
7} AlFE ook ghoi(o] 3 A, 2003).
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Fig. 3.4 Gridded nature of raster mapping
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Table 3.1 Raster and vector advantages and disadvantages(Bruce, 2001)

Raster

Vector

- Advantages

- It is a relatively simple data
structure.

- The simple grid structure
makes analysis easier.

- Because of the relative
simplicity of raster formats,
the computer platform can be
"low tech” and inexpensive.

- Remote sensing imagery(from
aircraft or satellite) is typically
obtained in raster format.

- Modeling is the creation of a
generalized data file or a set of
universal procedures to

accomplish a certain GIS task.

- Advantages

- Vector data is more map-like
than raster data.

- Take less storage space and
offer better storage
capabilities than raster
format.

~ Vector data can be topological.

- The high resolution supports
high spatial accuracy.

~ The general public usually
understands what is shown

on vector maps.

- Disadvantages

— Spatial inaccuracies are
common with raster systems.

~ Because each cell tends to
generalize a landscape, the
result is relatively low
resolution compared to the
vector format.

- Because of spatial inaccuracies
caused by data generalization,
a raster format can not tell
precisely what exists at a
given location.

- Fach cell must have a code,

even where nothing exists.

- Disadvantages

- Vector data formats may be
more difficult to manage than
raster formats.

- Vector formats require more

powerful, high—-tech machine.

- The use of better computers,

increased management needs.

- Learning the technical aspects

of vector system is more
difficult than raster format.

~ Other considerations often

make the vector format more

expensive.
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Second level

Third level

Technique

—‘ Combination of appropriate alignment J
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|
|
|

—l Stability of driving
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Fig. 4.2 Technique of class structure
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‘—i Time and management cost for vehicle

Upkeep cost of road
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Fig. 4.3 Economy of class structure
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Second level Society and environment

—i Cultural assets and souvenir

—‘l Bridge place on mountain chain and prior river

'—LWeather condition followed by topography

— Traffic noise

Third level ||

Preservation zone for nature

Narrow residence quarters

_' Airport and railway station etc.

—‘ Accessibility ]

Fig. 44 Society and environment of class structure
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Fig. 47 Application of sub item in society and environment
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Table 4.2 Weight and RIW estimating by soil

Sail type Weight RIW CR
A 1 0.57
B 1/3 0.26
0.04
C 1/5 0.12
D /7 0.06
3 A&

A2} e AFA

o AAY Fol dFS VAL Aoz BuHel JEH U AAY =
3

2] Table 437 Zo| <o 7
2 Rostdm, AAA W A& Table 449 Zo] AlFA wte
AA e weh 2Feho
#4d v 2L 003202 vebstth

Table 4.3 Weight and RIW estimating by geology(technique)

Geology type Weight RIW CR

Igneous rock 1 0.637
Metamorphic rock 1/3 0.258 0.03
Sedimentary rock 1/5 0.105
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Table 44 Weight and RIW estimating by geology(economy)

(Geology type Weight RIW CR
Sedimentary rock 1 0.637
Metamorphic rock 1/3 0.258 0.03

Igneous rock 1/5 0.105
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Table 4.5 Weight and RIW estimating by road network

Geology type Weight RIW CR
Highway 1 0.637

Road 1/3 0.258 0.03
Local road 1/5 0.105
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Table 4.6 Weight and RIW estimating by land price

(classification of land category)

Land type A B C CR
— N
Rice field B ]0.980
Stock farm C 10.940 0.00
Forest and field D 0.920
Factory region E 1.250 .
Hybridity site F |1.130 0.90011.000| 0.181




Table 4.7 Weight and RIW estimating by land price

(classification of urban plan facility)

Land type A B C RIW CR
Urban amusement
A 1.000 0.408
park
Wat Rail
aterway, Railway, B 0.85 0.346 0.00
Road e
River C 0.60 0.71 1.000 0.245

.
go) 4Hig BAH Aol U AT BRAAG EF
s g AP - AN B, AL olgas] Astel BAA 7
Ag FRHe Arkste] TuAel ¢ A, B ARHE 2 A
g FEae AAve FedRAds AT BRades, 4RA
AZEE 152 Roldne 379 Aeg ALE HE A =289

T d#Ad vl &2 00322 Table 487 o] Yetykoh

Table 4.8 Weight and RIW estimating by effect of environment

Land type Weight RIW CR
Urban area 1 0.637
Farming area 1/3 0.258 0.03
Forest area 1/5 0.105
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Fig. 4.9 Flow chart of data construction
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Table 4.9 Data classification and extraction
Classification Scale Purpose of extraction Remark
Contour
T b Elevation
opographic
map 1/5,000 Slope
Road network
etc.
Geologic e
1/50,000| Rock of distribution
map
Classification of land catego
1/500 , gory
Cadastral /600 Land price Scanner
map 1/1.200 Number of a lot of ground Digitizing
Boundary of ground
Land propert
property 1/5,000| Situation of land use
map
Soil ) ) .
1/25,000| Situation of soil
map
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Table 4.10 Classification of horizontal alignment by different weight

Weight
Classification Remark
T |IS-E| E
Case 1 6.00 | 2.00 | 2.00 | Consideration of technique
Case 2 2.00 | 6.00 | 2.00 | Consideration of society and environment

Case 3 2.00 | 2.00 | 6.00 | Consideration of economy

Case 4 3.33 | 3.33 | 3.33 | Consideration of balance

Case 5 3.05 | 462 | 2.32 | Investigation of question
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Fig. 4.19 Result of horizontal alignment

considering society and environment
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Table 4.13 Weight and RIW considering economy

Weight
Type RI
Economy A
Society and
B 0.00

Environment

Technique C

‘56,




0 1 2 3 4 Kilometers
— ——

Fig. 4.20 Result of horizontal alignment considering economy

— 57,




4) Case 4

il
r
o
Oli
sl
4
ke
r
rx
o
tlo
>
58
315
2
)

’

&
Add Axel Tk Aet ddA Tok d¥Ade] Bles veHud
A

Table 4.14 Weight and RIW considering balance

Weight
Type RIW RI
A B C

Economy A 1.000 0.333

Society and
] B 1.000 0.333 0.00

Environment

Technique C 1.000 1.000 1.000 0.333
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Fig. 4.21 Result of horizontal alignment considering balance
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Table 4.15 Weight and RIW considering question
Type A RIW RI
Technique 1.000 0.305
Economy 1.323 0.463 0.03
Society and
. v 0.872 0.437 1.000 0.232
Environment
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Table 4.16 Comparison and analysis of horizontal alignment

Mimimum Maximum Average

Length of route . . )
Type elevation elevation elevation

(km)

__ _ (m) (m) (m)
Case 1 » 5272 . 70.000 274.078 136.246
Case 2 6.561 70.000 275.738 125.306
Case 3 6.293 70.000 274.596 136.086
Case 4 6.295 '70.000 274.550 135.016
Case 5 6.285 69.938 274.436 134.311

443 F3A39 A

shejof gt} Fig. 4.24% 57FA1 9] Caseol 9&] A" AP THEol
ok olg3 FEHEAM FRHFEE e 2 7HE Ao TS A
e AASETE A WA Ao AF BAle] met o AAE AR
A, 7 WA AP AAE o]&atH, HUE Fo FTAAe] HAE
g2 e A, Al A AR FH AF Awtnet A A d AN
A, A, Z5E AdE A, AR TR AA7F 20meld A
o7} & AF nHsE HAT A, A WA dETO Eeolrt 30m o4
45 HEE HdAste A2 AAS FIArh o2 4dHY A4S 2
°k3tW Fig. 4.25, Fig. 4267 2

93 Micro SoftAbe] AR &AoiQl Visual Basic? GIS tool?l Map
ObjectE o] &3t FEAHS ATz A& & As A2de 75
st om Alzgle] WAL VPAAS(VPAAS ; Vertical Plan Alignment
Analysis System)z} A3}
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Table 4.17 Condition of vertical alignment

Type Condition Remark
Slope of banking 1:15
Slope of cutting 1:1.0
Unit-price of banking 4241 won
Unit-price of cutting 7,336 won

Cost of bridge construction

20,366,000 won/m

PSC-Beam(4 way)

Cost of tunnel construction

11,602,000 won/m

NATM(Z way)

Vertical slope

5~10%
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Table 4.18 Result of vertical alignment(5%)

- . Length
Cutting |Banking . Length Length
. o of vertical Cost of .
Classification | volume | volume . . of tunnel | of bridge
3 3 alignment construction
(m”) (m”) (m) (m)
{m)
Economy 521,261 795,581 6,266 | 36,943,000,000 1,246 0
Society and .
. 315,723 1 112,452 6,271 25,810,000,000 1,019 0
environment :
Technique 792,706 | 690,561 6,280 | 38,895,000,000 1,313 0
Question 492,127| 435,151 6,275 | 33,535,000,000 1,218 0
Balance 451,299| 413,154 6,223 | 33,684,000,000 10,23 0
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Table 4.19 Result of vertical alignment(6%)
Length
Cutting |Banking e . Length Length
R of vertical Cost of i
Classification | volume | volume . . of tunnel | of bridge
3 3 alignment construction
(m”) (m”) (m) {m)
(m)
Economy 484,568 | 432,831 6,270 | 29,218,000,000 1,018 0
Society and .
. 314,379 100,873 6,275 | 23,227,000,000 912 0
environment
Technique 589,928 428,437 6,283 | 28,783,000,000 997 0
Question 504,604 | 239,432 6,279 | 28,135,000,000 1,045 0
Balance 490,973 | 292,398 6,227 | 28,207,000,000 1,034 0
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Table 4.20 Result of vertical alignment(7%)
. . Length
Cutting |Banking ¢ vertical Cost of Length Length
of vertica ost o
Classification | volume | volume . . of tunnel | of bridge
3 3 alignment construction
(m™) (m”) (m) (m)
(m)
Economy 477,646 276,609 6,274 | 25,491,000,000 924 0

Society and

environment 281,684 | 153,747 6,279 | 21,705,000,000 835 0

Technique 477,464 266,874 6,287 | 26,321,000,000 963 0

Question 497,991 174,317 6,283 | 25,474,000,000 952 0
Balance 457974 232,332 6,231 | 25,925,000,000 960 0
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Table 4.21 Result of vertical alignment(8%)
Length
Cutting | Banking cne . Length Length
. ) of vertical Cost of i
Classification | volume | volume . . of tunnel | of bridge
3 3 alignment construction
(m”) (m”) (m) (m)
(m)
Economy 457,119} 226,842 6,279 | 23,354,000,000 851 0
Society and . _
. 275,609 224,896 6,284 19,525,000,000 720 0
environment
Technique 418,833| 192,558 6,292 23,452,000,000 873 0
Question 398,791 | 159,904 6,288 | 24,208,000,000 920 0
Balance 414,383| 150,928 6,235 23,808,000,000 903 0
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Table 4.22 Result of vertical alignment(9%6)

. . Length
Cutting | Banking . Length Length
e s of vertical Cost of :
Classification | volume | volume . . of tunnel | of bridge
3 3 alignment construction
(m”) {m”) (m) (m)
(m)
Economy 418,936 149,309 6,284 21,257,000,000 792 0
Society and
. 263,127} 190,681 6,289 18,344,000,000 682 0
environment .
Technique 445117| 173,297 6,297 | 22,963,000,000 854 0
Question 364,925 196,329 6,293 | 22,534,000,000 834 0
Balance 389,964 | 135,273 6,240 | 23,142,000,000 833 0
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Table 4.23 Result of vertical alignment(10%6)

. . Length
Cutting | Banking . Length Length
. of vertical Cost of .
Classification | volume | volume . . of tunnel | of bridge
3 3 alignment construction
(m®) (m°) (m) (m)
(m)
Economy 438,638| 121,560 6,290 | 20,695,000,000 773 0
Society and
. 256,214 | 182,856 6,295 16,921,000,000 625 0
environment - ]
Technique 360,440 | 228,144 6,303 | 22,128,000,000 - 816 0
Question 398,935 140,774 6,299 | 21,412,000,000 806 0
Balance 397,188 | 153,244 6,246 | 20,580,000,000 766 0
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Table 418 —~ Table 4.23S Adelst Z3= Table 4.249 Fig. 43524

B oA Al 3734 3We nedw A% /by £ zyow

Table 4.24 Comparison of vertical alignment classified by cost of

construction(unit : x1,000,000won)

Vertical .
Society and . )
Economy i Technique | Question | Balance
environment
slope
5% 36,943 . 38,895 33,535 33,684
6% 29,218 28,783 28,135 28,207
7% 25,491 . 26,321 25,474 25,925
8% 23,354): 23452 24,208 23,808
9% 21,257| 22,963 22,534 23,142
10% 20,695 5 22,128 21,412 20,580
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JA'+B = CT)C /AT B+ CTIEA 4 FE gz FEFA 9

Bl &S APAskdnh vlud geE Qokstd Table 4.259 Zt}

Table 4.25 Result of evaluation by area

Type Area (m?) Evaluation

Casel 954,238.832 16.8%

Case3 978.139.049
Case4 838,360.637 19.1%

Caseb 856,309.764 18.7%
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Fig. 4.40 Design of vertical alignment in study area

Table 4.26 Comparison of design and result in vertical alignment

. Design of Plan of
Classification . . ) .
vertical alignment vertical alignment
Volume of banking 412,21450 m® 143,447 m®
Volume of cutting 395,464.54 m’ 328,897 m°
length of bridge (EA) 370m (5EA) Om
length of tunnel (EA) 1,805m (1EA) 954m (2EA)
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Dim nFlag As Integer

Private Sub c_analysis_Click()

Mapl.Layers.Remove All

'shel gle] o]

Dim fnum As Integer

'Dim Datal, Data2, Data3, Datad, datad, data6, data7, data8, data9 As String

Dim Adata(50), Bdata(50), Cdata(50), Ddata(50), Edata(50), Fdata(50), Gdata(50),
Hdata(50), Idata(50) As String

Dim t(9, 50) As Currency

Dim eco As String

Dim PSD(9, 37) As String

fnum = FreeFile

Open "c\Xx ] &\system\project.txt” For Input As #num

1=0
Do Until EOF(1)
1=1+1
Input #fnum, Adata(i), Bdata(i), Cdata(i), Ddata(i), Edata(i), Fdata(i), Gdata(i),
Hdata(i), Idata(i)

Debug Print Adata(i), Bdata(i), Cdata(i), Ddata(i), Edata(i), Fdata(i), Gdata(i),
Hdata(i), Idata(i)

Loop

Dim dc As New DataConnection

dataDir = ReturnDataPath("System_shp”)
dc.Database = ReturnDataPath(”"System_shp”)
If Not dc.Connect Then End
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comtype = Combol ListIndex()

If (comtype = -1) Then

MsgBox ¥4 &

Else

’

Select Case comtype

Case 0

"o

€co = ¢

If (Combo3

Textl. Text
Text2. Text
Text3. Text
Textd. Text
Text5. Text
Text6. Text
Text7. Text

Elself (Combo3 = "6

Textl. Text
Text2. Text
Text3. Text
Textd. Text
Text5. Text
Text6. Text

Text7. Text

& deEaAe”

= "5 2%") Then

= [data(2)
= Hdata(2)
= Fdata(2)
= Edata(2)
= Ddata(2)
= Cdata(2)
= Gdata(2)

= Idata(8)

= Hdata(8)
Fdata(8)
Edata(8)
Ddata(8)
Cdata(8)
Gdata(8)

ti

il

wAEE Ao wat MapObject #ol A= ¥4

%") Then
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Elself (Combo3 = "7 2%”) Then

Textl.Text = Idata(14)
Text2.Text = Hdata(14)
Text3. Text = Fdata(14)
Textd.Text = Edata(14)
Text5. Text = Ddata(14)
Text6.Text = Cdata(14)
Text7.Text = Gdata(14)

Elself (Combo3 = "8 %") Then

Textl. Text = Idata(20)
Text2.Text = Hdata(20)
Text3.Text = Fdata(20)
Textd. Text = Edata(20)
Text3. Text = Ddata(20)
Text6.Text = Cdata(20)
Text7.Text = Gdata(20)

1l

Elself (Combo3 = "9 %") Then

Textl.Text = Idata(26)
Text2.Text = Hdata(26)
Text3.Text = Fdata(26)
Textd.Text = Edata(26)
Texth.Text = Ddata(26)
Text6.Text = Cdata(26)
Text7.Text = Gdata(26)

Elself (Combo3 = ”10 %”) Then
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Textl. Text = Idata(32)

Text2. Text = Hdata(32)
Text3. Text = Fdata(32)
Textd. Text = Edata(32)
Textb. Text = Ddata(32)
Text6. Text = Cdata(32)

Text7.Text = Gdata(32)

Else

MsgBox "E 44 LS FEAH A2

End If

Case 1
n_n

€Co = 'S

If (Combo3

I

"5 %") Then

Textl. Text = Idata(3)
Text2. Text = Hdata(3)
Text3.Text = Fdata(3)
Textd. Text = Edata(3)
Text5. Text = Ddata(3)
Text6.Text = Cdata(3)
Text7.Text = Gdata(3)

Elself (Combo3 = "6 %") Then

Textl. Text = Idata(9)

Hdata(9)

H

Text2. Text
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Text3. Text = Fdata(9)

Edata(9)
Ddata(9)

Textd. Text

il

Texth. Text
Text6. Text = Cdata(9)
Text7. Text = (Gdata(9)

Elself (Combo3 = "7 %”) Then

Idata(15)
Hdata(15)

Textl. Text

TextZ2. Text
Text3.Text = Fdata(15)
Textd. Text = Edata(15)
Text5. Text = Ddata(15)
Text6.Text = Cdata(l5)
Text7. Text = Gdata(15)

Elself (Combo3 = "8 %") Then

Textl. Text = Idata(21)
Text2.Text = Hdata(21)
Text3. Text = Fdata(21)
Textd. Text = Edata(21)
Texth. Text = Ddata(21)
Text6.Text = Cdata(21)
Text7. Text = Gdata(21)

Elself (Combo3 = "9 %"} Then

Idata(27)

Textl. Text
Text2. Text = Hdata(27)
Fdata(27)
Edata(27)

b

I

Text3. Text
Textd. Text

1l
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Text5. Text = Ddatal(27)

Text6. Text = Cdata(27)

Text7. Text = Gdata(27)

Elself (Combo3 = “10 %") Then

Textl. Text = Idata(33)

Text2. Text = Hdata(33)

Text3. Text = Fdata(33)

Textd. Text = Edata(33)
Text5. Text = Ddata(33)

Text6. Text = Cdata(33)
Text7. Text = Gdata(33)
Else
MsgBox "F @ 4AIE st
End If

Case 2
eCO — Htl/
If (Combo3 = "5 9%") Then
Textl. Text = Idata(4)
Text2. Text = Hdata(4)
Text3. Text = Fdata(4)
Textd. Text = Edata(4)
Text5.Text = Ddata(4)
Text6.Text = Cdata(4)
Text7.Text = Gdata(4)
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Elself (Combo3 = "6 %"”) Then

Textl. Text = Idata(10)
Text2. Text = Hdata(10)
Text3. Text = Fdata(10)
Textd. Text = Edata(10)

Text5 Text = Ddata(10)
Text6. Text = Cdata(10)
Text7. Text = Gdata(10)

Elself (Combo3 = "7 %") Then

Textl.Text = Idata(16)
Text2.Text = Hdata(16)
Text3.Text = Fdata(16)
Text4. Text = Edata(16)
Textb. Text = Ddata(16)
Text6. Text = Cdata(16)
Text7.Text = Gdata(16)

Elself (Combo3 = "8 %”) Then

Textl. Text = Idata(22)
Text2. Text = Hdata(22)
Text3.Text = Fdata(22)
Text4. Text = Edata(22)
Text5. Text = Ddata(22)

Text6.Text = Cdata(22)

Text7.Text = Gdata(22)

Elself (Combo3 = "9 9%") Then
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Textl. Text
Text2. Text
Text3. Text
Text4. Text
Textb. Text
Text6. Text

Text7. Text

Idata(28)

Hdata(28)
Fdata(28)
Edata(28)
Ddata(28)
Cdata(28)
Gdata(28)

Elself (Combo3 = “10 %") Then

Textl. Text
Text2. Text
Text3. Text
Text4. Text
Textd. Text
Text6. Text
Text7. Text

Else

End If

Case 3

eco = "ang”

If (Combo3 = "5

H

1]

]

Idata(34)

Hdata(34)
Fdata(34)
Edata(34)
Ddata(34)
Cdata(34)
Gdata(34)

Textl. Text = Idata(5)

Text2. Text = Hdata(5)

%"} Then
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Text3. Text = Fdata(5)
Textd. Text = Edata(5)
Text5. Text = Ddata(5)
Text6. Text = Cdata(d)
Text7.Text = Gdata(d)

Elself (Combo3 = "6 %") Then

Textl. Text = Idata(11)
Text2. Text = Hdata(11)

Text3.Text = Fdata(11)
Textd. Text = Edata(11)
Text5. Text = Ddata(11)
Text6.Text = Cdata(11)
Text7. Text = Gdata(11)

Elself (Combo3 = "7 %") Then

Idata(17)
Hdata(17)
Text3. Text = Fdata(17)

i

Textl. Text

Text2. Text

Textd. Text = Edata(17)
Text5. Text = Ddata(17)

Text6. Text = Cdata(17)
Text7.Text = Gdata(17)

Elself (Combo3 = "8 9%") Then

Textl. Text = Idata(23)
Text2. Text = Hdata(23)
Text3. Text = Fdata(23)

Text4. Text = Edata(23)
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Texth. Text = Ddata(23)
Text6.Text = Cdata(23)
Text7. Text = Gdata(23)

Elself (Combo3 = "9 %") Then

Textl. Text = Idata(29)
Text2. Text = Hdata(29)
Text3.Text = Fdata(29)
Text4. Text = Edata(29)
Texts.Text = Ddata(29)
Text6.Text = Cdata(29)
Text7.Text = Gdata(29)

Elself (Combo3 = "10 %”) Then

Textl. Text = Idata(35)
Text2.Text = Hdata(35)
Text3.Text = Fdata(35)
Textd. Text = Edata(35)
Text5. Text = Ddata(35)
Text6.Text = Cdata(35)
Text7.Text = Gdata(35)

Else

MsgBox "FGEAALE I AIL

End If

Case 4

eco = "b”
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If (Combo3 = "5 %") Then

Textl. Text = Idata(6)
Text2 Text = Hdata(6)
Text3. Text = Fdata(6)
Text4. Text = Edata(6)
Text>. Text = Ddata(6)
Text6.Text = Cdata(6)
Text7.Text = Gdata(b)

Elself (Combo3 = "6 %") Then

Textl. Text = Idata(12)

Hdata(12)
Text3. Text = Fdata(12)

Text2. Text

Textd. Text = Edata(12)
Text5. Text = Ddata(12)
Text6. Text = Cdata(12)
Text7.Text = Gdata(12)

Elself (Combo3 = "7 %") Then

Textl. Text = Idata(13)
Text2.Text = Hdata(18)
Text3.Text = Fdata(18)
Textd. Text = Edata(18)
Texts. Text = Ddata(18)
Text6.Text = Cdata(18)
Text7.Text = Gdata(18)

Elself (Combo3 = "8 %") Then
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Textl Text =

Text2. Text

Text3. Text =

Text4d. Text =

Texth. Text
Text6. Text

Text7. Text

Elself (Combo3 = "9

Textl. Text
Text2. Text

Text3. Text

Textd. Text =

Textd. Text
Text6. Text

Text7. Text

n

Idata(24)

Hdata(24)
Fdata(24)
FEdata(24)
Ddata(24)
Cdata(24)
Gdata(24)

Idata(30)

Hdata(30)
Fdata(30)
Edata(30)
Ddata(30)
Cdata(30)
Gdata(30)

%") Then

Elself (Combo3 = "10 %") Then

Textl. Text
Text2. Text
Text3. Text
Textd. Text
Texth. Text
Text6. Text
Text7. Text

Else

MsgBox "&

s

Idata(36)

Hdata(36)
Fdata(36)
Edata(36)
Ddata(36)
Cdata(36)
Gdata(36)

ol

>
>
i
2o,
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End If

Case 5
eco = "test”
If (Combo3

Textl. Text
Text2. Text
Text3. Text
Text4. Text
Texth.Text
Text6. Text

Text7. Text

Elself (Combo3 = "6

Textl. Text
Text2.Text
Text3. Text
Textd. Text
Text5. Text
Text6. Text

Text7. Text

Elself (Combo3 = "7

Textl. Text
Text2. Text
Text3. Text
Textd. Text
Textb. Text

Text6. Text

1l

It

"5 9%") Then

Idata(7)

Hdata(7)
Fdata(7)
Edata(7)
Ddata(7)
Cdata(7)
Gdata(7)

Idata(13)

Hdata(13)
Fdata(13)
Edata(13)
Ddata(13)
Cdata(13)
Gdata(13)

Idata(19)

Hdata(19)
Fdata(19)
Edata(19)
Ddata(19)
Cdata(19)

%") Then

96”) Then
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Text7. Text = Gdata(19)

Elself (Combo3 = "8 2%”) Then

Textl. Text = Idata(25)
Text2. Text = Hdata(25)

Text3.Text = Fdata(25)
Text4. Text = Edata(Zb)
Texth.Text = Ddata(25)
Text6.Text = Cdata(25)
Text7.Text = Gdata(25)

Elself (Combo3 = "9 %") Then

i\

Textl. Text = Idata(31)
Text2. Text = Hdata(31)
Text3.Text = Fdata(31)
Textd. Text = Edata(31)
Text5. Text = Ddata(31)

Text6. Text = Cdata(31)

Text7. Text = Gdata(31)

Elself (Combo3 = “10 26”) Then

Textl.Text = Idata(37)
Text2.Text = Hdata(37)
Text3.Text = Fdata(37)
Textd. Text = Edata(37)
Text5.Text = Ddata(37)
Text6.Text = Cdata(37)
Text7.Text = Gdata(37)
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Else

MsgBox "F @4 AE YHIAA L

End If

End Select

Dim ecoLayer As New MapLayer
Set ecoLayer.GeoDataset = dc.FindGeoDataset(eco)
ecoLayer.Symbol.Color = moRed

Mapl.Layers.Add ecolayer

End If

Close #num

End Sub
Private Sub Form_Load()

Dim dc As New DataConnection

dataDir = ReturnDataPath("System_shp”)
dc.Database = ReturnDataPath("Systerm_shp”)
If Not dc.Connect Then End

Dim ssLayer As New MaplLayer
Set ssLayer.GeoDataset = dc.FindGeoDataset("77")
ssLayer.Symbol.Color = moGreen

Mapl.Layers.Add ssLayer

Dim esLayer As New MapLayer

Set esLayer.GeoDataset = dc.FindGeoDataset("87")
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B —

esLayer.Symbol.Color = moGreen

Mapl.Layers.Add esLayer

Dim nalLaver As New MaplLayer
Set nalayer.GeoDataset = dc.FindGeoDataset("98")
nalayer.Symbol.Color = moGreen

Mapl .Layers.Add nalLayer

Dim nssLayer As New MapLayer
Set nssLayer.GeoDataset = dc.FindGeoDataset("n76")
nssLayer.Symbol.Color = moGreen

Mapl.Layers.Add nssLayer

Dim nseLayer As New MaplLayer
Set nselLayer.GeoDataset = dc.FindGeoDataset("n78")
nseLayer.Symbol.Color = moGreen

Mapl.Layers.Add nselLayer

Dim nesLayer As New MapLayer
Set nesLayer.GeoDataset = dc.FindGeoDataset("n86")
nesLayer.Symbol.Color = moGreen

Mapl.Layers.Add nesLayer

Dim neeLayer As New Maplayer
Set neeLayer.GeoDataset = dc.FindGeoDataset("n88")
neeLayer.Symbol.Color = moGreen

Mapl .Layers.Add neelLayer

Dim nnsLayer As New MapLayer
Set nnsLayer.GeoDataset = dc.FindGeoDataset("n96")
nnsLayer.Symbol.Color = moGreen

Mapl.Layers.Add nnsLayer




Dim nnnsLayer As New MapLayer
Set nnnsLayer.GeoDataset = dc.FindGeoDataset("n97")
nnnsLayer.Symbol.Color = moGreen

Mapl Layers.Add nnnsLayer

Dim nnel.ayer As New MapLayer
Set nnelayer.GeoDataset = dc FindGeoDataset("n98")
nneLayer.Symbol.Color = moGreen

Mapl Layers.Add nnelLayer

End Sub

Private Sub c_end_Click()
End
End Sub

Private Sub Toolbarl_ButtonClick(ByVal Button As MSComctILib.Button)
Dim bKey As String
bKey = Button.Key
Call doTask(bKey)
BarState = bKey
End Sub
Public Sub doTask(buttonKey As String)
'Screen zoomin, out
"This block examines the return key from the toolbar or menu
"and performs the requested action.

Select Case buttonKey

Case "zoomin”
Mapl.MousePointer = moZoom

nFlag = 1
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Case "zoomout”

nklag = 2

Case "pan”
Mapl MousePointer = moPan

nFlag = 3

Case "Identify”

Mapl.MousePointer = moldentify

Case "Fullextent”
Mapl.Extent = Mapl.FullExtent

Mapl.MousePointer = moArrow

Case "end”

End

End Select

End Sub

Private Sub map!_MouseMove(Button As Integer, Shift As Integer, X As Single, Y As
Single)

Dim curPoint As Point

Dim curX As Double

Dim curY As Double

"Convert screen coordinates to map coordinates

Set curPoint = Mapl. ToMapPoint(X, Y)

i

curX = curPoint.X

curY = curPoint.Y

'If map coordinates are large, suppress digits to right of decimal place.
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Dim ¢X As String, ¢y As String

cX = curX

cy = curY

cX = Left(cX, InStr(cX, ”.") + 2)

cy = Left(cy, InStr(cy, ".") + 2)
Label2.Caption = "X " & X & "Y " & cy

StatusBarl Panels(2). Text = "x’4/4~

oX,
Mo
-
o

g

" StatusBarl.Panels(2). Text = "Y" & cy
"Now trigger the MapTip's mousemove...
" If chkTipLayer.Value = 1 And cboTipLayer.ListCount > 0 Then
m_mapTip.MouseMove X, y
" End If
End Sub
Private Sub f_road_MouseMove(Button As Integer, Shift As Integer, X As Single, Y
As Single)

Dim curPoint As Point

Dim curX As Double

Dim curY As Double

'Convert screen coordinates to map coordinates
Set curPoint = Mapl. ToMapPoint(X, Y)

curX = curPoint.X

curY = curPoint.Y

'If map coordinates are large, suppress digits to right of decimal place.
Dim cX As String, cy As String

cX = curX

cy = curY

cX = Left(cX, InStr(cX, ".") + 2)

cy = Left(cy, InStr(cy, ".") + 2)
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StatusBarl Panels(2). Text = "SAl &M e

fug

i
"
-
joacd
o
~

" End If
End Sub

rob @ 2 F 2 (F g Mapl)
Private Sub Mapl_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As
Single)

Dim cc As Rectangle

Select Case nFlag
Case 1
Set cc = Mapl.TrackRectangle
If Not cc Is Nothing Then Set Mapl Extent = cc
Case 2

Dim zoomOQOutRect As mapobjects2.Rectangle

Dim newRect As mapobjects2.Rectangle

Set zoomOutRect = Mapl.TrackRectangle
Set newRect = Mapl.Extent

ow = zoomOutRect.Width

If (ow > 0) Then

newRect.ScaleRectangle Mapl Extent. Width / ow
Else

newRect.ScaleRectangle 1.5

End If
Mapl.Extent = newRect

Dim zoomOutRe

Case 3
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Mapl.Pan

End Select

End Sub
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# Module
Public Function RetumDataPath(dataDir As String) As String
Dim sPath As String
Dim iLastPos As Integer
sPath = App.Path
iLastPos = InStrL(sPath, "\")
ReturnDataPath = Left(sPath, iLastPos) + ".\<E}&\" + dataDir

End Function

Public Function InStrL{inString As String, srchString As String) As Integer

Dim iLastPos As Integer ‘Set to 0 on initialization

' Check crehString -- a O-length string will match every time
If Len(srchString) Then
" Set iLastPos to the last matching position
Dim iCurPos As Integer
Do
iLastPos = iCurPos
iCurPos = InStr(iCurPos + 1, inString, srchString, vbTextCompare)
Loop Until iCurPos = 0
End If

InStrLL = iLastPos

End Function
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