Networks in GIS

Network model

Flow on Networks

Hydrologic networks

Linear referencing on networks

Some slides in this presentation were prepared by
Dr Francisco Olivera
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National Hydrography Dataset

-5 NHD16%64.mdb
- EI Hydrographey

+

£ HYDRO_NET

=] NHDArea

1] HYDRO _MET Junchidn

] MHDFlowline

| NHDLine
~1%=5] MHDPoink

/

=] MHDW aterbody

Key feature classes

Five feature classes with
NHDFLowline built into
A geometric network

HydrologiclUnits
= MHDAreaToMeta

22| NHDFCode

NHDPoint, NHDLIne,
NHDArea are point, line
and area water features

on map apart from flowlines
and waterbodies
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National Hydrography Dataset

= MHOFlowline:
— Zall okher values =
FTyvpe
— ArtificialPath
— Canalbitch
— Coaskline
— _anneckar
— Pipeline
— StreamR.iver
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NHD Waterbody

MNHDW akerbody

Zall other values =
FTvpe
Estuary
Ice Mass
| akePond
Plawa
Feseryoir

Swarmpharsh
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NHD Geometric Network

-_ -

Attributes of NHDF lowline M=1E3

LengthkM | ReachCode* FlowDir Flype |W~
0.259 12100203003072 WithDigitized | StresmRiver |<h
0543 121 00203003073 WithDigitized | StreamBiver =i

.,r“al

- 0122 121002030004 21 WithDigitized | StreamRiver = ;

] 0712 1210020300307 4 WithDigitized | StreamRiver = - :
‘ » 1.428 [12100203000411 WithDigitized | StreamBiver =k s 2 .

4 > '

Record: 14| «f[ 8332 »[11|  Show:| Al Selected | Records [0outof 11
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Arc Hydro Framework Input Data

Streams

©  Hydro Points

@
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Arc Hydro Framework

Data Model

Feature
\ \
HydroPoint Waterbody Watershed
HydroID HydroID
HydroID
HydroCode HydroCode HycI_roCode
FType FType DrainID
Ve Name AreaSgKm
: AreaSgKm JunctionID
JunctionID >
JunctionID NextDownID

ComplexEdgeFeature

[

HydroEdge

*

*

SimpleJunctionFeature

HydroID
HydroCode
ReachCode
Name
LengthKm
LengthDown
FlowDir
FType
EdgeType
Enabled

HydroNetwork

EdgeType

Flowline

Shoreline
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HydroJunction

HydroID
HydroCode
NextDownID
LengthDown
DrainArea
FType
Enabled
AncillaryRole




ydro Framework For South Florida

Basins Waterbody

)
FOaf i
7 Rk

b

sructure
»

MonitoringPoint
]

(NHD) . .-
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Network Definition

« Anetwork is a set of edges and junctions
that are topologically connected to each

other.

JUNCon
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Network Model 1n GIS

* Three components

— Geometric model: (X,y,z,m) coordinates of
edges and junctions

— Logical model: which edges are connected to
what junctions

— Addressing model: location on the network
using measure
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Edges and Junctions

Simple feature classes: points and lines
Network feature classes: junctions and edges

Edges can be

— Simple: one attribute record for a single edge
— Complex: one attribute record for several edges in a

linear sequence ./.\/'

A single edge cannot be branched

No!!
https://telegram.me/Urbanism_Gis_Rs_File



Polylines and Edges

This single PolyLine feature will
be converted to many

SimpleEdge features when the
network is built 5
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Junctions

« Junctions exist at all points where edges
join
— If necessary they are added during network
building (generic junctions)

» Junctions can be placed on the interior of an
edge e.g. stream gage

« Any number of point feature classes can be
built Iinto junctions on a single network
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Connectivity Table

p. 132 of Modeling our World

J125

Junction Adjacent Junction and Edge
J123 J124, E1

24 [ B2
J124 J123,E1 | J125,E2 |J126, E3

E1 E3
J125 J124, E2

J123

J126 J124, E3 J126

This 1s the “Logical Network”
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Build Network Tables

Cyom|B R X [ h i EE QSR |ae Ty
; ! % | Contents | F'reviewl Metadatal
EI--J-E'P Bigun B

*é oy ChleE P
B
El Baste I ighats e _
Bigun_Junctionz
E ¥ Delete D'ams
Rename Discharges
Refrezh edges?
Gages
Eegietends Yemicmed N EHIHES

Feature Elass

b Relationzhip Clazsz. .

> ;;‘: Geometric Metwark...

W Diraw

Irnpart
& Espot
3] JEF Erivileges:..
&-5) T5J
E-£ Wagh' Properties...

1 L | 1

Il |

= v (o mmranbein Blaboaels

*Establishes
connectivity of
Edge and
Junction features

*Enables tracing

Generates
Generic Junctions

Geometric Network Wizard in ArcCatalog
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N

Snapping Features

-""f * Buibd Geometric Mebwork Wizard
P Do your Teatures need to be snapped?

Vi T No
Your Features are precisely located,

Your feaburas’ coordinabas read bo be moved,

Dadfmult srisp bolersncs:
m
Sabact tha Faaburas yol want b b mossd:
T T _,_:|

< E
| Mt
| Lrw=s_2 =

Hep | <pack | Het> |

Cancel |

https://telegram.me/Urbanism_Gis_Rs_File




Network Sources and Sinks

' Buld Geimielbric Nebwork Wizard i] |

Each junction

| feature class
Souroes and sinks determing Aow direction in a network. & souron & .
wrhare ol Flow criginates wiile a sink is where: all o ands. In a network can

(" No _ )
have junctions

) Dischasges or sinks for flow
ghse:
| SAWTIM
Ty
| Gagas

Does your network have sources or smks?

O ]

|-u=||:| <pack | met> | Coen ||
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Ancillary Role of Sink

=- G_ages Properky Yalue
B- 141 FID 141
A L1SG5GAGE 141
¥_COoRD <hullz=
Y _COoRD <Mull=
STATION (]
Enabled True
AncillaryRole Sink j
Mone
|SoUrcE
.
1 features 4 I R
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Flow to a sink

Flow direction has been assigned
direction of the arrowhead.

This loop could not be solved
and the flow was left
"indeterminate".
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EE ]
- IEF Trace Task: |Find Common Ancestors - £

Flags &

L ol g Junction Edge
Flag Flag
. E .
L
Junction /- Edge

Barrier Barrier

Barriers
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- II- Trace Task: IFlri:Il:mnrrrun.l‘!lm:E:h:rr ﬂ

Trace Solvers [

Trace Dovenstieam
Trace Upiiean

.
N
\
L
IM o
ot
N L h_ﬁ;ﬁff o
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Upstream Trace Solvers

The set of all upstream
features traced and

returned as a graphic
layer

The selected junctions are
the features the upstream
trace ended at.
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Hydrologic Networks

« Hydrologic data includes:
— Single-line streams
— Double-line streams
— Braided streams
— Manmade channel systems

— Waterbodies
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Flow Line

Traces movement of water in a one-dimensional flow system

Cross-Section |
Y Flow Line

Flow
distan

Channel Banks
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|_ocation of the Flowline

, A
509% <—>50%

Channel
Thalweg

Center of Flow
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Introduction to the Hydro Network

ro Edge —
think of Arc

« Hydro Junction
— think of Node

« Waterbody —
think of Polygon

* HycC
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Flow Network

A connected set of flow eapges
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Flowlines and Shorelines

Hydro Networks trace water l
movement through streams . ( )
and rivers on Flowlines. Hydro Networks include
centerlines through lakes,
> 1 : swamps, and areas of
e ) //_— complex drainage.
\
Hydro Networks include
B : shorelines for large
; () water bodies.
X AN —
fo2n) o L\ HydroEdges show
, [ flow direction.
L
\7¥
’\‘—* Bt
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Network Building

 Define flow-paths within
double-line streams and

waterbodies.

« Define network sinks and

SOurces.
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Network Connectivity

Find connected Find loops

https://telegram.me/Urbanism_Gis_Rs_File



Network Flow Direction

« Enable flow in flow-paths.

 Disable flow in shorelines

Flow direction
is unknown

https://telegram.me/Urbanism_Gis_Rs_File



Network Flow Direction

« Enable flow in flow-paths.

e Disable flow In shorelines

Flow direction
is known
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Uninitialized Flow Direction

(=]}

Lengthk.m LengthDown FlowDir FType EdgeType -
k<Ml A00E48625|  AgainstDigitized <Hull>
<Mullz BEE1.314075|  AgainstDigitized | <Hull:
<Mullz 10026, 725681 Ininitialized | <Mull>
<Mullz 8038.955149| AgainstDigitized | <Hull:
<Mull 1] ninitialized | <Mull>
<Mull 1] ninitialized | <Mull>
<Mullz 10026. 725681 | AgainstDigitized | <Hull:
<Mullz 12332168515 Ininitialized | <Mull>

<Mullz 12332168515  AgainstDigitized | <Hull: -

4
Record: illll 19 _Plil Shioa; IW Selected | Records [4 out of 36 Selected.]

.h"lll' iEmm® l"'
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Assigned Flow Direction

4

<Mull»

12332168515

AgainstDigitized

<Mull»

=lol x|
LengthKm LengthD own FlowDir FType EdgeType ﬂ
<Mullx 00648625 |  AgainstDigitized | <Mull
<Mull BEE1.314075|  AgainstDigitized | <Mull:
<Mull 10026725681 | AgainstDigitized | <Mull>
<Mull A533.956743|  AgainstDigitized | <Mull:
<Mull> 0f  AgainstDigitized | <Mull:
<Mullx 0 AgainstDigitized | <Mullx
<Mull 10026.726681 | AgainstDigitized | <Mull:
[ <Mull 12332169515 [AgainstDigitized | <Mull

pr

Recard: ﬂllll 26 _Plil Show: W Selected | Records [4 out of 36 Selected.)
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Network Tracing

Trace Upstream Trace Downstream
https://telegram.me/Urbanism_Gis_Rs_File



Trace Path

Find the shortest path
between two points on
the network
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Hydro Network for Holland
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Hydro Network for Colorado
River Basin around Lake Travis
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Guadalupe Basin Framework Dataset

= £ Layers
= O HydroNetwork _Junctions
[
= M MonitoringPoint
[&]
= M HydroJunction
]
= b Waterbody
(|
= M HydroEdge
— <al other values>
EdgeType
= Flowline
— Shoréline
= M Watershed
O

Canyon Lake
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Network Tracing on the Guadalupe Basin
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Schematic Network
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Hydro Network Junctions

Hydro Network, Junctions

Generic Junction is wherever two edges meet.

Hydro Junction is where other features

are attached to the network.

o
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Connecting Waterbodies using Relationships

Waterbodies in a Hydro Network

Waterbody is a polygon attached to a junction at its ! |
outlet location. JunctionlID of waterbody is the same } |
as the HydrolD of the junction it connects to. “
JunctionID
7\
(. L}
')';7‘\!»? L}‘?D
WY ‘ ‘
B 4 oy :

Relationship Ho ® M) @
= T e e e e : ) - ) ¥ W =3 \
£ :Hydrolunction Has Waterbody : < > s L) 23

P i A R \}
HydrolD
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Hydro Network through Canyon Lake

FRN
S N 8

Wi
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Identify Results

Linking Canyon Lake to the Network

Identify Results |
-~ Layers: [<Top-mostlayer |
=-Hydroluncton |Location: (-212103.938458
E' 2 Field |Va|ue -~
- E-Waterbody ORIECTID_1 3753
=92 Shape Foint
—Watershed Enabled True e
MonitoringPoint AncilaryRole  MNone
#3843 [[[HydroID 3003753

/

MextDownlD 3003343

I

.

Layers: I(?p—mc:st layers

A
y:

=-Wa

terbody

= Hydrolunction
=-3753
- yatershed
MonitoringPoint

Lacation: (-21 5525.24955V5???3.55?G1 9

Field | vaue/
OBJECTID

Shape gon
Shape_Length A12730.616328

Shape_Area

HunctioniD 3003753

<] |
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Connecting Drainage Areas
using Relationships

Drainage Area in a Hydro Network

Watershed is a polygon attached to a junction at its .
outlet location. JunctionID of watershed is the same -—\
as the HydrolD of the junction it connects to. '
@
JunctionID
¢ ~
Relationship -) — I Nt
D B it . I I] _<_/I
1 | Hydrolunction Has Watershed ; ! ‘ i e
- = l
l /Z /4
— N
®
HydrolD
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Connecting Drainage Areas to the
Network

Area goes to
point on line
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Linear Referencing

-
Where are we on a line? e [FEE s = =

=l nhd_route_drain_3 |Location: [-95. 752591 33 276781]

RS TREAM/RIVER. Field | Yalue
OBIECTID 193
Shape
DRAIN_ 193
DRAIM_ID 194
COM_ID 1292256
RCH_COM_ID 1294355
WE_COM_ID  -9999
FT¥PE STREAM/RIVER
FCODE 46004
METERS 11304,675711
Shape_Length 0.106547
<] | 0|

o
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My Streams are really long. ..

Use ReachlID to

link many Hydro
Edges together

Into one River
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Addressing

Relative Addressing
0% 67.2% 100%
& ®- >

Absolute Addressing
0 fi 1434 fi 2134 fi
—
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Coordinates of a 2-D Polyline

FY

k]

= Layers
= upperguad

Display 2 0= 4 |
et B Attributes of upperguad M= E3
FID Shape™ OBJECTID 1D Enabled Shape_Lenng -
» 0| Palyline 1 0 1 14682037752
1|Palyline 2 44038 1 34178266347
2 |Palyline 4 44036 1 15862146252
3| Palyline 5 44037 1 £981.201962
4| Palyline B 44041 1 20044 515873
E Pl 7 AAMAN 1 10072 671767 ll
Record: ill" 1 _PIﬂI Shnw:l All Selectedl Records [0 out of 22 Selected.) Options -|

Patt | | I |
* a 0 105445362 8783873110
1 0B4291.75.. B78208.6230
2 0B413362. 8790411867
3 {0B398537 . 877A7I5620
4 106382275 BF7EIS.0010
§ 0BIET024.. BF7EIT 4378
£ 10B368087 . 877361.0009
7 10B351812.. 8771933107
8 0EI528.49 . 8770378756
9 105353912 B7ES71.5002
10 10B354012.. 876

https://telegram. me/m%anlsm Gis_Rs_File



Coordinates of a 2-D Polyline

x -

B £F Layers
= Upperiauadal

Display | Source | 20| = 4] |+

B Attributes of UpperGuadal

OBJECTID_2=| Shape* |DEFAULTNAME| DEFAULTHMAME || OBJECTID 1| OBJECTID| ID |ENABLED|SHAPE_LEM
3 1{Pabline 4 |1 1 1 1 1] 1 14682.038026
2|Palline M |2 2 2 2 44038|1 34178265625
3| Palline M |3 3 3 4 440361 15862.146454
4|Palline M |4 4 4 5 44037 |1 £331.202142
5|Polyline M |5 5 5 E 4404111 20044515625
ElPalilinabd  |R [ [ 7 Aanan|1 1Na77 F7167R

Record: lll" 1 _Plﬁl Shnw:m Selecledl Records [0 out of 22 Selected.] Dptions v|

1\ Edit Sketch Properties

Patt | | % |y | M
0 106445362 B78387. 7110
1064291 75, B78208 6230
104130862 B78041.1867
106399597 .. B77E736620
1063822 75, B776595.0010
106367024, B77R27.4378
1063680087 .. B77361.0009
108351812, 8771933107
1063520 49, B77097 68756
106353912 B76E71.5002
17U1n 3540.12.S 767047480

https://telegram.me/Urbanism_Gis*-
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Setting Line Measure

E|Selected Attributes of UpperGuadal
OBJECTID_2=f Shape® {DEFAULTMAME| DEFAULTNAME || OBJECTID 1| OBJEC]
14 |Palyline b 14 14 14 17

Field Calculator

Fieldz

DEFAULTHAME_ -
DEFAULTHAME_ID
EMABLED

0

COBJECTID
OBJECTID_1
COBJECTID_2

ﬂ_ILIj

Pre-Logic B Script Code

Type

f* Mumber
" Shing
" Date

Functions

Abz[ ]
At [ ]
Coz| ]
Expl ]
Fin [ 1
Int[ ]

Log[ ]
Sinl ]

e L v

Sarl ]

v Advanced

dim pkdSeq az |kMSeamentation

zet phSeg = [Shape]

ptd5eq. Setdndlinterpolatebd sB etween 0, 100
dim pGeom as |Geometny

zet paeom = pMSeg

Shape =

3|

2IBIE

Load...

I_I_
|_|i

Save...

i

[

a

pleanm
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Cancel

0



Proportional Aliasing

Distance is measured
Relative to the length

of the line as a percentage
0% — 100%

Identify Results EH
Layers: |<"-.-"i$i|:||e layers> =]
= nbhd_route_rch |Locatior: [-87. 898058 42 463671)
" Field | Yalue

QBIECTID 178
Shape
ROH_ 178
RiCH_ID 179
CoM_ID 14735521
RiZH_CODE 07120004000567
RiZH_DATE 19970424
LEVEL 5
METER.S 5352.681641
IS 1D
MAME
Shape_Length  0.050350
F_MEAS 0
T_MEAS 100
< | H

\
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Setting Percent Measure

dll: Ekel:ch Properties ,/\/_NJLI/\QJ&

Patt | | I | M
0 109525962, 8633246355  0.0000 Part | | % |y | M
1095095.62.. BE3323.2508 06944 0 109525362, 9633246335  100.0000

109434274 . 8631441860 1.6913
109477962, 8631427483 23320

0
1 0
2 1 109509562, 89633222502 993055
3 Z 109494274 B63144.1860 983087
4 1034B15.74.. 8631300630  3.0773 3 109477962, 9631427483 976190
5 1094440.75... 8632951891 4.0966 4 109461574 951300520 96927
B 103427037, BB3443.2473 50536 F 109444075 9632951891 9549034
7 1034111.43. BE3436.5626 5743 B 109427537 9634492479 949464
8 1093347.62.. BE3435.0634 6.4434 7 1094111.49.. 8634365626 94.2505
? 1093784.43..  BE3422.6853 71360 & 109394762 B63435.0634 935566
q
1

2l hn 0 1093631.50... 8632549103 B8.0977 1093784.459... 8634226853 92 8640
— 0 1093631.50... 8632548108  91.9023
pMSeg.SetAndInterpolate pMSeg.SetAndInterpolate

MsBetween 0, 100 MsBetween 100, 0

0 — 100 going upstream 0 — 100 going downstream
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Patt | | >< | v | M | _al
] 3 o4 (-

i -95.?49? 33372 1319750

2 957497 33162 2340230

3 957502 333156 177450

4 957515 33, 31 43 505 991 0

B 967517 3

E  -96.7517 33 31 33 521 .3380

7 967518 33130 ER9.5210

8 -95.7528 333119 £12 6300

9 957528 33116 f44 2160

-96. 7522

33,3111 342, 53410

o]

B

Edit Sketch Properties

967330
128 967322
123 -96.7319
-96.7305
-9, 7297

967294
133 -96.7287
134 -36.7276
135 967272
135 -E!E 7262

332378 10329.3230
332375 10413.8500
33.2375 104456530
33.2380 10600.8910

10690. 8050

107229700

33,2330

332377 10308.1360
33.2375 109254080
332372 109767540
33 2348 11261.1610
113046730 j

o]

Cancel |

dl:nl:lﬁ.f Results

Dlstances from Upper End in Meters

5 -

Cancel | \

Layers: |<V|s|b|e layers: j
=- nhd route dram _3 [Location: [-95. 752551 33.276751)
STREAMR " Field | ‘talue
OBJIECTID 193
Shape
DRAIM_ 193
DRAIN_ID 194
COM_ID 1292256
RCH_COM_ID 1294355
WE_COM_ID  -9999
FTYPE STREAMJRIVER
FCODE 46004
METERS 11304.678711
Shape_Length 0.106547
[/ ——— D

m
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\

A \Eciit sketch Properties | x| |

0% | [eml[= v M Percent distance from

1 -37.8980 18,3080 ||

2 -87.8980 g 18 R274

: Ay bottom end of reach
4 )

] - ] Abdo 201889

[ -37.8970 42 4640 221241

7 -37.8966 42 4633 23,7021

g -07 8966 42 4632 23 0054

20 2703
246 26,1545
424818 26,6393

42 4625

Identify Results B

Layers: | <isible layers> ﬂ

= nhd_route_rch |Location: [-567.898058 42 463671)
" Field | Value
OBIECTID 176
Shape
RCH_ 178
RCH_ID 179
COM_ID 14758521

RCH_CODE 071 20004000567
RCH_DATE 19970424

LEVEL 5
Edit Sketch Properties Ei G e
MAME
Part | IE I | M | N e o
0 50578537 424335 87. 5505 T p—
52 87,8937 42.4331 B 35650
53 -67.8345 42.4325 91.5037
54 -87.8956 42,4318 935717
55 87,6360 42.4311 951205 (
B 42.4310 95 530
57 57,894 42.4308 9. 0505
B9 -87.8969 42.4305 97.2369
59 -67.8972 42.4304 97,9850

=11 -E? EEI?E! 42.4302 331369
b 424299

S ¢
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Measure In kilometers

e v

Measure in km from =l K i
1] 1095259 62... 8633246885  0.0000

1]

1 109509562, 8E3323.2503  01E40
2 1059494274 BE31441860 0.3335
3 109477962, 8631427483 (05626
4 109481574, 8EI30.0830 07263
5 1059444075 8632951891 0.9E7E
B
7
g
|
1

bottom end of line
(like river miles or
Kilometers)

109427537, 8634432473 11936
1094111.43... 8634365626 1.3573
1092347 62, 9E3435.0634 15218
1093784.43... B8E3422E853  1.6854
0 1093631.50.. 863254.8108 1.9126

pMSeg.SetAndInterpolateMsBetween 0, ([Shape_Length] /1000)
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Point and Line Events

14000

/1 3000 B Attributes of HydroPointE =13

OBJECTID= ReachCode Measure
3 1|7 14000

11500

E Attributes of HydroLineEvent - IEI Iil
OBJECTID= ReachCode FMeasure THeasure i’
3 117 11500 13000

* |
Record: il;" 1 _llﬂl Show:W Selectedl Records [0 out of

https://telegram.me/Urbanism_Gis_Rs_File



Displaying Events

Display Route Events

% washita3.mxd - ArcMap - Arcinfo ..|D|_X:j
‘ Eile Edit Yiew Insert Selection Tools Window Help ‘
J DM é‘ » B2 @ X ‘ | “[' 2 :]. I:-}'Z & | L ¥4 } Spatial Analyst ¥ | Layer I .:J

‘ Network: |synth_conﬂatez_net

b > Trace Task: IFindCommonAncestors _'__I |

:l Flow ¥ = ’ Analysis™

I Eiiter ‘ L #~ I Task; [Reshaps Featurs xl ‘ Target: | synth_conflate2_net_Junctions [x] — %2 = (%) |K @ a% s B
vl==\ k] -l
B £ Layers £ Attributes of outlet_events Events _-.JEL’.‘J
=] O91‘.RVEGIS‘PfOiECtS‘l.NCGIS'HVd OBJECTID*| friom_measure | Reach_DID*| Shape*
=1 " NED-H Processing v 4 fIEN 907 | Multipoint M
E M synth_conflatez_net_J 1 154 \ 894 Multipaint M
® \
E M stg3_seeds
-}
Bl M synth_conflatez Record: 14 4 “ 1 v{»|  Show Selectedl Recdrds (0 out of 2 Selected.) Options vl 2
=l watershedsp ém," | ’
__E -
Copy
] synth_conflate2_link X Remave
| outlet t ;
B outlet_events g8l Open Attribute Table
Joins and Relates »
<& Zoom To Layer
Visible Scale Range >
Selection (A= -~
Label Features
CopyertLabelsta Annotation.
fe Convert Features to Graphics, .,
L!—l Data 4 hd
Display §
—‘—"—Eyﬁe—l Save As Layer File.., -I 2
|Em %% S S|l E : ERNEY
Propetties...
}Drawlng' R )| 0O> A Y= _‘J 10 'l B 7 U ‘A' v ¥ S ‘
Open attribute table for this layer | F1g8624.55 1325959.05 Unkno!| 7

Route events are locations measured along routes. A table
cohtaining route events can be added to the map as a layer,

3 i

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

I«:-ull»:«.'._evr:rn!,:.

2. Specify the type of events the table contains:.
(% Paint Events: These accur at a precise location along a route
(" Line Events: These define discontinuous portions of a route

3 Choose the event key field. [t identifies which route each event is on.

|Reach_DID ~|
4, Specify the location field for the point events;
M Field
=

5. Choose the offset field. Events can be offset from the routes:
R

6. Choose the layer containing the routes that the events refer to
ar open the route feature class from disk,
=l =

| from_measure

[ <nane>

I synth_conflate2

7. Choose the route key field that identifies the routes.

V' Values in this field are unique. [Display of route events is faster
when the route keys are unique.

[Tl%l

Cancel
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