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This chapter contains:
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4.2 Select Abu Ktelah Route and Put it in Layer.

4.3 Create Routes.

4.4 Abu Ktelah Route.

4.5 Line and Point Event Tables.
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Construction of Roads Maintenance Management Support System
Using Linear Referencing Method

4.1 View the Data and Locate Abu Ktelah Street

From street map database of Hebron city, Abu Ktelah Street is located and start
working and processing the required data of the street, figure (4.1).

Table O =
E - kY O
street s
\ FID Shape * | OBJECTID | MAINSTREET | LENGTH TYPE ID | ST_NUMBER -
1429 | Polyline 2730 0 94.316 275 | 506.2
\ 1272 | Polyline 2555 0| 514.248 | secondaryl | 258 | 506.3 Talaat Ashaikh Alja
38 | Polyline 45 0| 367.372 | secondaryi 44 | 507 Wad Alkanah Stree
1347 | Polyline 2636 0| 215.055 | secondary1 | 267 | 508 Beloon Street
40 | Polyline 47 0| 128631 | secondary2 | 46 509 Talaat Alkawasmi
41 | Polyline 43 0| 164.455 |secondary2 | 47 | 509 Talaat Alkawasmi
— 109 | Polyline 126 10 | 1913.791 | main 125 | 510 Abokteilah
949 | Polyline 2157 0| 101.835 | Un-paved 215 [ 5101
948 | Polyline 2153 0| 110.523 | Un-paved 215 | 510.3
35 | Polyline 43 0| 144.851 | secondary2 | 42 |510.5
- 751 | Polyline 1663 0| 245288 | Un-paved 165 | 510.7
37 | Polyline 44 0| 502845 | secondaryl 43 [ 511
1329 | Polyline 2518 0| 147.838 285 [ 5111
/ 947 | Polyline 2149 0| 205.882 | Un-paved 214 | 513
959 | Polyline 2171 0| 314.045 | Un-paved 216 | 515 Talaat Khalat Almac
r Q 750 | Polyline 1661 0| 154.539 | Un-paved 165 | 517
1086 | Polyline 2356 0| 229.609 | secondary2 | 238 | 519 Kaser Abo Attwan
- 91 | Polyline 105 10 | 426.665 | main 104 | 520 Beer Rijdah L
/‘LJ( 1446 | Polyline 2747 0| 4155581 | secondary1 | 257 | 522 Entryway Monshar
184 | Polyline 224 0| &75.542 | secondaryl | 223 | 524 Manch
1266 | Polyline 2547 0| 432329 | Un-paved 258 | 526 Entryway Monshar
\q 1267 | Polyline 2548 0| 283.772 | Un-paved 258 | 528
112 | Polyline 128 10| 875.277 | main 128 | 530 WadAlkarm
/ 1309 | Polyline 2556 0| 853.855 | Un-paved 263 | 531 -
F f‘ 4| 11} b

Figure (4.1): Hebron City Street Database, GIS Department Hebron Municipality,2017.
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4.2 Select Abu Ktelah Route and Put it in Layer

Creating a temporary layer allows you to do things, such as make selections, without

affecting the original data source.

Terrain Preprocessing = Terrain Morphology = Watershed Processing ~ Attribute Tools = Network Tools~ ApUtilities- -5, 2 o, - 52 ‘IE m

ion  Geoprocessing  Customize Windows Help 1@ ¥
b | 124,000 ] R P,
k@ bl ) s
Table O x
SRR L R
Mesured_Roads x
FID | Shape* | OBJECTID | MAINSTREET | LENGTH TYPE ID | ST_NUMBER ST_HAN -~
100 | Polyling 114 10 | 1287 557 | major 113 | 200 Aladel
101 | Polyling 115 10 | 256.225 | major 114 | 100 Talaat ldass
102 | Polyline 116 10 531.23 | main 115 | 410 Jabal Alrahmeh
103 | Polyline M7 10 | 3547.885 | major 116 | 6005 Omar Almekhtar
104 | Polyline 118 10 | 154.131 | main 117 | 430 Jabal Alrahmeh
105 | Polyline 19 10 | 663.459 | main 118 | 260 Byar Almahawer
108 | Polyling 120 10 | 261.751 | major 119 | S00E Talaat Haret Alsalaymeh
107 | Polyline 121 10 | 1710698 | main 120 | 940 Alkasarah Streets Net
108 | Polyline 122 10 | 168.785 | main 121 | 450 Assahlah
109 | Polyline 126 10 | 1913.791 | main 125 | 510 Abokteilah
110 | Polyline 127 10 | 1158.708 | main 126 | 380 Khallet Al magharbeh
111 | Polyling 128 10 | 705.079 | main 127 | 380 Ajaladah-Eessa
112 | Polyline 129 10 | &75.277 | main 128 | 530 WadAlkarm
113 | Polyling 130 10 | 686.377 | main 129 | 330 Abo Majnonah
114 | Polyline 131 10 | 1072735 | =econdary2 | 130 | 370 Almanshar Albazzah Street
115 | Polyline 132 10 | 1105.7856 | main 131 | 830 Doora
118 | Polyline 135 10 | 603.808 | main 124 | 760 Khalat Alkobah
117 | Polyline 137 0| 137.334 | secondaryl | 135 [ 135 Entryway Abdeeni mosgue
118 | Polyline 138 o 794.1 | secondaryl | 137 | 380 Martyr Maji
118 | Polyline 139 0| 483239 |secondaryl | 138 | 404 Ein Alkornah
120 | Polyling 140 0| 168.423 | secondary2 | 139 | 384 Alandalos Market
121 | Polyline 141 a 53916 | zecondary1 | 140 | 10000 Entryway
122 Polyling 142 B o 40.943 | secondary1 | 141 | 10000 Entryway &2
] 1 r
o 1+ n [E[S toutof1717 Selected)
Mesured Roads

~ 10

—_

BN

5
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Figure (4.2):

Take out the Street in the Layer

Choose the path of Abu Ktelah and put it in a layer to start applying the orders of

linear referencing application on it and separate it from the rest of the Hebron city

streets, figure (4.2).
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4.3 Creates Routes.
A route feature class is a line feature class that has a defined measurement system.
These measurement values can be used to locate events, assets, and conditions along

its set of linear features.

The Create Routes tool is used to specify the input line features, the route identifier

field, the method used to set the route measures, and the output feature class.

Creates routes from existing lines. The input line features that share a common

identifier are merged to create a single route, figure (4.3).

#, Create Routes [ =6 i‘E-J

Input Line Features

@ | Mesured_Roads ﬂ E;-
Route Identifier Field @
i) -
COutput Route Feature Class -

@ C:\Users\HP\Desktop\g jiwell dasol\GIS WORKLinear referencing. gdb\Route EI

4

Measure Source
LEMNGTH

From-Measure Field (optional)

To-Measure Field (optional)
Coordinate Priority (optional)
LOWER_RIGHT -
Measure Factor (optional)
Measure Offset (optional)

| lgnore spatial gaps (optional)

+| Build index (optional)

[ oK ] | Cancel | |Environments... | | Show Help ==

Figure (4.3): Creates Routes

54




CHAPTER FOUR

CONSTRUCTION OF ROADS

MAINTENANCE MANAGEMENT

SUPPORT SYSTEM

As illustrated in figure (4.3), the

Measured Roads layer is input line feature.
ID field is Abu Ktelah route identifier.
Street _Route the output feature class.
Length is measure source.

Lower right is coordinate priority.

> wh e

ol

4.4 Abu Ktelah Route

Figure (4.4) shows the Abu Ktelah route feature and its attribute table, which
contains the ID, Shape and Shape_Length fields, which is created using create

routes tool.

Table O x
SHL-HLT
V. —
Routes £ {
OBJECTID* Shape * D * Shape_Length ‘,:r
3 1 | Polyling M 125 1813.7590744 :f,"l
’l.
i
N
\~
\‘
\
i
‘I
"\
y
i
.".l
.'I"
i
e
"\_\‘
B,
A 1kl E (0 out of 1 Selected) kN
\"
Routes

»  ArcToolbox

nx

7 & Tile Cache
+ & Topology
+ B Versions
+ B Workspace
+ B Editing Tools
x @ Geocoding Tools
+ B Geostatistical Analyst Tools
+ B3 GRAIP Lite
¥ @ IDMRStreamsCopy2
= B Linear Referencing Tools
"-\\ Calibrate Routes
ﬁ Create Routes
#., Dissolve Route Events
‘;-\\ Locate Features Along Routes
#., Make Route Event Layer
#, Overlay Route Events
J-\\ Transform Route Events
7 B Multidimension Tools
+ B NDNR Hydraulics
# B NDNR Hydrology
) B Network Analyst Tools
x @ Parcel Fabric Tools
) B Schematics Tools
# B3 Server Tools
¥ @ Spatial Analyst Teols
+ B Spatial Statistics Tools
- | @ @ Tracking Analyst Tools

a4 1

m

Figure (4.4): Abu Ktelah Route
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4.5 Line and Point Event Tables

Event tables contain information about assets, conditions, and events that can be
located along route features. Each row in the event table references an event and its

location is expressed as measurements along named (identifiable) linear features.

Line event: Line events define a portion of a route. Both from- and to-measure fields

must be specified. Figure (4.5) shows the surveyed line event table of Abu Ktelah

street
TIDTE -
ERAE- AL R
Line Events
oBJE| oD [RID| Fmp | Tmp ITEM MATERIAL | CONDITION status LENGTH_| WIDTH_ | OFFSET_M NOTE
10 10| 125 11218 | 116.02 | Trench Asphalt Poor Need to repair 3.99 1.14 | _ Null
79 79| 125 |1802.14 | 1807.16 | Trench Asphalt Poor Need to repair 292 089 |_ Null
46 46 | 125 |1060.83 | 1074.32 | Crack Asphalt Poor Need to fill 13.79 0]_ Longitudinal crack
69 69 | 125|1658.86 | 1658.9 | Crack Asphalt Poor Need to fill 5.81 0f_ cross track
36| 36| 125| 92505 | 935.18 | Retaining wall| Concrete | Does not exist | Need to set 961 0|_ 4.5 m height
| 4 41| 125| 986.41 | 993.29 | Trench Asphalt Poor Need to repair 6.85 L Null
n 64 64 | 125 |1606.96 | 1616.62 | Crack Asphalt Poor Need to fill 11.55 0|_ Longitudinal crack
~ 31| 31| 125| 650.52 | 805.05 | Trench | Asphatt | Poor | need to repair | 51.04 174 | _ Nal
(| 17| 17| 125| 221.83 | 280,57 | Trench Asphalt Poor Need to repair 58.72 071 _ Null
: 87| 87| 125| 1212| 1215 | Crosswalk | paint Dose not exist | Need to set 3 7 Null
n 19 19| 125 | 25953 | 27254 | Trench Asphalt Poor Need to repair 12.8 0.46 Null
59 59 | 125 | 147763 [ 1506.14 | Crack Asphalt Poor Need to fill 2897 0 Longitudinal crack
| 4 4| 125 61.39 62.25 | Trench Asphalt Poor Need to repair 1.12 4.86 Null
| 82 82| 125 400 403 | Crosswalk paint Dose not exist | Need to set 3 6 Null
| 49 49 | 125 (102522 | 10255 | Crack Asphalt Poor Need to fill 4.14 0 cross track
B 54 54 | 125 |1263.95 [ 127317 | Trench Asphalt Poor Need to repair 9.22 15 Null
| 20 20| 125 | 28132 | 28157 | Trench Asphalt Poor Need to repair 027 438 | _ Null
: 8 8| 125 101.41 | 10259 | Trench Asphalt Poor Need to repair 077 422 _ Null
|| 77 77| 125178232 | 1782.35 | Crack Asphalt Poor Need to fill 42 0l - cross track
44| 44| 125[1051,07 | 1051.87 | Trench Asphalt Poor Need to repair 0.8 583 |_ Null
| 72| 72| 125| 1738 [1752.77 | Trench [Asphat | Poor Needtorepair | 1472 |  0.86 | _ Nul
39 39| 125 94279 | 964.36 | Crack Asphalt Poor Need tofill 21.58 0f_ Longitudinal crack
62 62| 125|1547.91 1548 | Crack Asphalt Poor Need to repair 458 o . cross track
29 29| 125 661.34 | 709.37 | Crack Asphalt Poor Need to fill 46,88 0]_ Longitudinal crack
67 67 | 125 | 16356 | 1645.44 | Trench Asphalt Poor Need to repair 1.3 344 | _ Null
< | 1 | »
(TR 0 » » [[E|S | ©outof 83 Selected)
| Line Events
B | & n o< [

Figure (4.5): Line Event Table
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Point event: Point events occur at a precise location along a route. Only a from-
measure field must be specified, figure (4.6).

Table =
ERAE- AR
Point Events
OBJECTID* | OID | R_ID [ Measurmenti ITEM MATERIAL | CONDITION Status LENGTH_M | WIDTH_M | DIAMETER_M
86 86 125 1350.36 | TP Wood good L 0 001
53 53 125 783.4 | TP Wood good I 0 001
148 | 148 125 1206.35 | Patch Asphalt Poor Need to repair 7.87 073 (0
102 | 102 125 1528.31 | TP Wood good L 0 001
9 9 125 87.56 | Hole Asphalt Poor Need to fill 0 0|02
76 76 125 1214.38 | Manhole | Steel good L 0 0(05
2 2 125 5 |EP Wood good L 0 001
43 43 125 617.64 | Hole Asphalt Poor Need to fill 0 0|04
138 | 138 125 18319 | TP Wood good L 0 0|01
125| 125 125 1689.12 | EP Steel good L 0 001
143 | 143 125 1877.4 | EP Steel good L 0 001
130 | 130 125 1746.51 | EP steel good L 0 001
13 13 125 133.26 | TP Wood good L 0 001
71 71 125 976.33 | Patch Asphalt Poor Need to repair 0 0|3
38 38 125 489.59 | TP Wood good L 0 001
133 | 133 125 1781.61 | EP Steel good T 0 0|01
120 | 120 125 1669.25 | Hole Asphalt Poor Need to fill 0 005
94 94 125 1433.88 | TP Wood good L 0 001
61 61 125 886.32 | EP Steel good - 0 001
99 99 125 1495.96 | S-MH Steel good L 0 0|_
66 66 125 960.61 | TP Wood good L 0 001
33 33 125 451.56 | EP Steel good L 0 001
115| 115 125 1649.41 | EP Steel good I 0 0/0.1
89 89 125 1367.57 | EP Steel good L 0 0|01
56 56 125 839.44 | EP Steel good L 0 0|01
Tl 1 b
T 0 > » [E|S ©outof157 Selected)

Figure (4.6): Point Event Table
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4.6 Add Route Event to Abu Ktelah Route

Adding route events from the ArcMap Tools menu

Add Route Events

2|

Route events are objects with locations measured along routes. Atable
containing route events can be added to the map as a layer.

Specify the routes referenced by the events in the table

Route Reference: Istreet_CreateF{outes

Route Identifier: IID

Specify the table cortaining the route events

Choose a table from the map or browse for another table.

Event Table: IU”E’

Route ldentfier:  |R_ID

Choose the type of events the table contains:

@ Point Events: Occur at a precise location along a route

") Line Events: Define a discontinuous portion of

Choose the measure field for point events:

a route

Meazure: R_ID

Choose the offset field. Events can be offset from their routes.

Cffset: I<None:=-

Wam me if the resulting layer will have restricted functionality

I Advanced Options... J [ QK

l [ Cancel I

Figure (4.7): Add Route Event to Abu Ktelah Street

Add Route Events tool transforms the measures of events from one route reference to

another and writes them to a new event table.Figure (4.8) and (4.9) represent the Abu

Ktelah Route and its added line and point events ,respectively .
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Point Events

Table O X | ApUtilities~ 45, 2 ®, == 32 lIE m
ERIR-TL - BIUA-H-F. ¢
Line Events ® -
OBJE| QID | R_ID| Fmp Tmp ITEM MATERIAL | CONDITION status LENGTH_| WIDTH_ | OFFSET_M NOTE -
10 10| 125| 11218 | 116.02 | Trench Asphalt Poor Need to repair 3.99 114 | _ MNull I
79 79| 125 (1802.14 | 1807.16 | Trench Asphalt Poor Need to repair 292 0.89 | _ Mull /‘
45 46| 125 (1060.83 | 1074.32 | Crack Asphalt Poor Need to fill 13.79 of_ Longitudinal crack r‘l
L] 69| 125 (1658.86 | 1658.9 | Crack Asphalt Poor Need to fill 5.81 0|_ cross track E Jj‘l
36 36| 125 925.05| 935.18 | Retaining wall | Concrete Does not exist | Need to set 961 of_ 4.5 m height Ir"
41 41| 125 | 986.41 | 993.29 | Trench Asphalt Poor Need to repair 6.85 15| _ Null !
54 64 | 125 | 1606.95 | 1616.62 | Crack Asphalt Poor Need to fill 11.55 0f_ Longitudinal crack || "
Kl 31| 125 650.52 | 805.05 |Trench Asphalt Poor need to repair 51.04 1.74 Mull \
17 17| 125 221.83 | 280.57 | Trench Asphalt Poor Need to repair 5872 07| _ Mull N
a7 87| 125 1212 1215 | Crosswalk paint Dose not exist | Need to set 3 Tl_ Mull k)
19 19| 125 259.53 | 272.54 | Trench Asphalt Poor Need to repair 128 046 |_ Mull '\
5 5 125 | 1477.63 | 1506.14 | Crack Asphalt Poor Needto fil 2897 0|_ Longitudinal crack ‘\.
4 41 125 61.39 62.25 | Trench Asphalt Poor Need to repair 112 4.86 | _ MNull _J'
82 82| 125 400 403 | Crosswalk paint Dose not exist | Need to set 3 6| _ Null ,." ;
43 49| 125 (1025.22 | 1025.5 | Crack Asphalt Poor Need to fill 414 of_ cross track i
54 54 | 125 (1263.95 | 1273.17 | Trench Asphalt Poor Need to repair 822 15(_ Mull
20 20| 125 | 281.32 | 281.57 |Trench Asphalt Poor Need to repair 0.27 438 | _ MNull
8 8| 125 101.41 | 102.59 | Trench Asphalt Poor Need to repair 077 422 | _ Mull
7 77| 125 (1782.32 | 1782.35 | Crack Asphalt Poor Needto fill 437 of_ cross track
44 44 | 125 [1051.07 | 1051.87 | Trench Asphalt Poor Need to repair 08 5.83 (_ Mull
72 72| 125 1738 | 175277 | Trench Asphalt Poor Need to repair 1472 086 |_ Mull
39 39| 125 | 94279 | 954.356 | Crack Asphalt Poor Need tofil 2158 0|_ Longitudinal crack
62 62| 125 | 1547.91 1548 | Crack Asphalt Poor Needto repair 458 0|_ cross track
29 29| 125 661.34 | F09.37 | Crack Asphalt Poor Need to fill 4538 of_ Longitudinal crack
87 87 | 125 16356 | 1645.44 | Trench Asphalt Poor Need to repair 1.3 344 | _ Mull -
[« | m | r
Mo [ E | [0 out of 83 Selected)
Line Events i
B| @ n o« b
155623.205 105078.328 Meters
Figure (4.8): Abu Ktelah Route and its Line Event Table
Table O x [ ApUtilities - ':i 2 8 =H= T ‘IE Ia
ERAE- AL B I UA-D-2- -
Point Events = o
OBJECTID = 0D | R_ID Teazurment ITEM MATERIAL | CONDITION Status LENGTH_M | WIDTH_M | DIAMETER_M -+ e
2| 86| 125 1350.36 | TP Wood good _ 0 001 [ o
53 53 125 783.4 |TP Wood good _ 0 0|01 =
148 | 143 125 1206.35 | Patch Asphalt Poor Meed to repair 7.87 073 |0 1
102 | 102 125 1528.31 | TP Wood good _ 0 0|01 = rs
9 9 125 &7.56 | Hole Asphalt Poor Need to fill 0 0(0z “’
76 76 125 1214.38 | Manhole | Steel good _ 0 0f0s l:
2 2| 125 B Wood good _ 0 0|01 5
43 43 125 617.64 | Hole Asphalt Poor Meed to fill 0 0|04 \.\
138 | 138 125 183189 | TP Wood good _ 0 0|01 ‘\\
125 | 125 125 1689.12 | EP Steel good _ 0 0|01 Y
143 | 143 125 18774 | EP Steel good _ 0 0|01 \\
130 [ 130 125 174651 | EP steel good _ 0 0|01 \:,
13 13 125 133.26 | TP Wood good _ 0 0|01 J.-’l L
71 71 125 §76.33 | Patch Asphalt Poor Need to repair i} 0|3 :" —
38 38 125 489.59 | TP Wood good _ 0 0|01 4
133 | 133 125 1781.81 |EP Steel good _ 0 0|01 \"--..‘
120 | 120 125 1669.25 | Hole Asphalt Poor Need to fill 0 ofos
94 94 125 1433.88 | TP Wood good _ 0 0|01
61 61 125 &86.32 | EP Steel good _ 0 0|01
99 99 125 1485.96 | S-MH Steel good _ 0 0|_
66 66 125 960.61 | TP Wood good _ 0 0|01
33 33 125 451.56 | EP Steel good _ 0 0|01
118 | 118 125 1649.41 | EP Steel good _ 0 0|01
89 89 125 1367.57 | EP Steel good _ 0 0|01
n 56 56 125 839.44 |EP Steel good _ 0 0|01 -
< | n | "
o4 [T E | (0 out of 157 Selected)

m o<

158008.429 106526.924 Meters

Figure (4.9): Abu Ktelah Route and its Point Event Table
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4.7 Calculate the Maintenance Total Cost
Maintenance cost is calculated to give an initial idea to the concerned authorities such
as municipalities, contractors or companies about the estimated cost of maintenance.

Table (4.1) shows the unit cost of maintenance for each event located on Abu Ktelah

Street, Hebron Municipality.

ITEM Unit Unit cost (NIS)
Crack m 25.00
Trench m?2 60.00
Guardrail m 350.0
Pump m2 50.00
Retaining wall m?2 1500
Widening m?2 120
Paint m2 35
Hole m?2 40
Patch m?2 60
Cat eye - 45

Table (4.1): Events Maintenance Cost, Street Department, Hebron Municipality 2017.

Unit cost: The cost of maintaining every event on the street such as Crack, Pump,
Hole, Patch... .etc.

Total cost = Unit cost * Number of units.

The cost of maintenance was calculated for all events on Abu Ktelah Street using GIS

field calculator from point and line event tables as shown in figure (4.10).
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Field Calculator - . @ Unit_cost _HIS number_of_units Total cost HIS Fi7 Shape *
50 785 3925 | <Null= | Polyiine M

Parser &0 89.02 53412 [ <Null= | Polyline M
@) VB Saipt () Python 25 2232 558 | <Null= | Polyline M
0 a1 352.2 | <Null= | Polyine M

Fields: Type: Functions: F3 67.02 1E75.5 | <Null= | Polyling M
LENGTH_M +|" @ Nuber abs (] a0 345 207 | <Null= | Palyline M
WIDTH_M ) An () 50 17.45 872.5 | <Null-_| Polyline M
OFFSET M © string ot 3 773 54325 | <Nuls | Poyine I
NOTE . Fel) 3= 10 350 | <Null= | Polyline W
Unit - nt() 35 il 385 | «Null= | Pohyling M
Unit cost NIS Leg () 60 5.31 354.6 | <Null= [ Potyline M
—EOs = sn() 60 4875 2685 | <Null= | Polyline
number_of_nits .5;“’(()) % 2744 528 | <Null- | Polyline I
Total_cost NIS o 0 5153 30918 | <Null> | Polyline M
F17 - 60 35.06 2103.6 | <Null> | Potyline M
50 15.91 795.5 | <Null= | Polyline M

[C]show Codsblack B [3 B 0 384 230.4 | <Null> | Polyline M
Total_cost NIS = 25 2561 640.25 | <Null= | Palyline M
[Unit_cost_NIS] * [number_of_units] = [Total_cost_MNIS]| - 60 1.12 67.2 | <Null= | Polyline M
120 4175 5010 | <Null= | Polyine M

50 1273 6365 | <Null= | Polyline M

&0 356 2136 | <Null= | Palyline M

0 38.62 2197.2 | <Null=_| Polyiine M

3E 11 385 | <Null- | Palyling W

25 57 2475 | <Null> | Pulyline M

&0 194 11640 | <Null=_| Polyling W

&0 29.66 1779.6 | <Null=_| Polyling M

25 1379 344.75 | <Null=_| Polyline M

[ 197 118.2 | <Nul> | Polyiine M

About calculating fields [ Clear ] [ Lot ] [ EE ] 25 5.81 145.25 | <Null= | Polyline M
350 13.55 47425 | <Nul= | Polyine M

F3 .68 165 | <Null- | Palyline M

25 15 2875 | <Null= | Palyline M

0 18.03 10818 | <Null> | Polyline M

I T = T T 3E 13 455 | <Null- | Palyline M

Figure (4.10): Calculate the Total Cost of Maintenance

Total rehabilitation cost for Abu Ktelah street =192,200 NIS.

4.8 Made a Symbology

At its simplest level of representation, spatial data exists as points, lines, areas, or
rasters. You encode meaning into these basic shapes through a process of
symbolization. Symbols allow you to illustrate a unique difference between features,
some difference in magnitude between features, or another characteristic.
Symbolization can take on a range of functions on a map but should be clear, concise,
and easily understood by the user. In many ways, symbolization can be regarded as

the coding of map features to communicate meaning.
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Figure (4.11) shows the symbology for line event table using ITEM field to display

various line events.

- T o me—aT T " l%\’ T~ &~ TOT AT
Layer Properties

Joins & Relates I Time | HTML Popup
| Geneal | Souce | Selection | Display | Symbology | Fields | Definiion Query | Labels | Hatches |
S::;m Draw categories using unique values of one field.

Categories Value Field Color Ramp
-DDENEES | e - I -
i Unique values, many

| ‘... Match to gymbals in 3

Quantities Symbol  Value Label Count

Charts O <all other values> <all other values>

Multiple Attributes <Heading> ITEM

——"rack Crack ?
u"uw™ Crosswalk Paint ?
H-H-'-Guardmwl Guardrail ?
<o ] r Pump Pump ?
e Retaining wall Retaining wall ?
Uy—l—Trench Trench ?
== Widening Widening 7

=T P

Figure (4.11): Line Event

Map1 in appendix | show the distribution of line event in the study area.
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Figure (4.12) shows the symbology for point event table using ITEM field to display

various point events.

—

Layer Properties

| ‘ General I Source I Selection I Displayl Symbology | Fields | Definition Queny I Labels I Joins & Helaiesl Time I HTML Popupl
H | | Show:
Feat Draw ies using unique values of one field.
Calegories Value Field Color Ramp
|| vresevabes | e - T -
Fi - Unique values. many
| i... Match to symbols in 3
Q ities Symbol  Value Label Count
Charts T ¥ EP ?
Multiple Attributes
E HEP H.EP ?
E
I —8—  Hole Holz ?
Pi =
Fl m 3 & Manhole Manhole 7
I I Patch Patch 7
¢
R @ 5-MH S-MH ?
] [[Add Al Values | [ Add Values...
e
r
i
E
[t
;

Figure (4.12): Point Event

Map2 in appendix | show the distribution of point events in the study area.

4.9 Linear Referencing and online ArcGIS Server (ArcGIS web map)
What is ArcGIS Server?

ArcGIS Server is software that makes your geographic information available to others
in your organization and optionally anyone with an Internet connection. This is
accomplished through web services, which allow a powerful server computer to
receive and process requests for information sent by other devices. ArcGIS

Server opens your GIS to tablets, smartphones, laptops, desktop workstations, and any

other devices that can connect to web services.
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ArcGIS Server opens your GIS to many types of devices through web services. You

can take the resources you’re familiar with through ArcGIS, such as map documents

and geoprocessing models, and publish them to your server to create GIS web

services. The services can be consumed in any application or device that can make a

web service call using HTTP.

Multiuser Map
geodatabase document

MXD |
o/
o |

Publish
l—

Web
clients

. @

ArcGIS for Desktop
clients

Feature
service

ArcGIS Server components

Figure (4.13): ArcGIS Server

e GIS server—Hosts and runs services. The GIS server consists of a server

object manager (SOM) and one or more server object containers (SOCs).

e Web server—Hosts Web applications and Web services that use the objects

running in the GIS server.

e Clients—Web browsers can be used to connect to Web applications running in

the Web server. Desktop applications can connect either through HyperText

Transfer Protocol (HTTP) to ArcGIS Web services running in the Web server,

or connect directly to the GIS server over a LAN or WAN.
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Advantages of using ArcGIS server

e Get an online ArcGIS web map.
ArcGIS web map is an interactive display of geographic information that you

can use to tell stories and answer questions.
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Figure (4.14): Online ArcGIS Web Map

e No need to using ArcGIS Desktop

e Facilitate work in the field using GIS collector
Collector for ArcGIS is a great tool to get started on field data collection with a

mobile phone or tablet computer. For the experienced desktop GIS

user, Collector provides a mechanism for field data gathering and populating
GIS attributes tables. For the individual in the field, Collector offers easy to

complete template based forms that require no GIS experience. Collector is
integrated with ArcGIS Online for Johns Hopkins, the library’s supported web
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GIS portal for sharing and making available geospatial data. Data gathered
using a mobile device is automatically uploaded to a private section of ArcGIS
Online. For areas that lack mobile connectivity, gathered data can be
temporarily stored on the device and then easily uploaded when service is

available.

ArcGIS server usage constraints

e Cost is very high about 100,000$.
e The system requires a committee of IT experts, server, domain and Board.
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