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Advanced topics

- Aggregation methods — “How do | visualize a bajillion points?”
- Complex symbology — Dynamic vector symbology and animations

- Client-side analysis — how to performantly analyze and query 1000s of features in the browser
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Visualizing high &sity data

Kristian Ekenes



Clustering

- Automatic aggregation on zoom

- Style inferred from layer’s renderer

- Stats can be computed with Arcade

- Aggregated in screen space (cluster radius)

GeoJSONLayer ({

featureReduction:

type: "cluster'

clusterRadius: "100px"

popupTemplate:

content: "Thi

}
clusterMinSize
clusterMaxSize:
labelinglInfo:

1

earthquakes.'
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- Client-side aggregation at fixed bin level Before
- Can style with any renderer
- Aggregate fields

- Feature access with Arcade in the popup

layer ew FeatureLayer ({
featureReduction: {
type: "binning",
fixedBinLevel: 6
labelingInfo: [

[ TR After

popupTemplate: ({

content: "{aggregateCount} car crashes occurred in this area.

! .
renderer: {
type: "simple",
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Sinning Arcade

SaggregatedFeatures;

["type”],
i statistic:

typestats
[{ name: "total",

GroupBy (crimes,
expression:

can piego FW),

Top(OrderBy(typeStéts. "total desc"), 10);

var topCrimes

monthStats
[{ name: "total",

GroupBy(crimes,

expression: statistic:

popupTemplate:
"Crime summary",

"expression”,
expressionInfo:

expression: document.getElementById("crimes-charts").text

"expression",
expressionInfo:

expression: document.getElementById("crimes-1ist").text

—
o

Crime summary

Crimes by type

Category
DRUGS/ALCOHOL VIOLATIONS
ASSAULT
THEFT/LARCENY
DUI
VEHICLE BREAK-IN/THEFT

239 157,

7A 265

SOUTH CREST, &
TRAILS PARK |

DRUGS/ALCOHOL
VIOLATIONS: 45.0%

Count
1,541
570
554
157
148
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Multivariate visualizations

Kristian Ekenes & Anne Fitz
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Pie chart rendering

const layer new FeaturelLayer ({
portalltem: ¢
id: "a7c5a8c8ead42416e8bd92df9872cc51b"

).
renderer: {
type: "pie-chart",

size: 10,
&
color: "#ed5151", L4 9.5 @ ¢ o afett
»

" ¢ g @
attributes: [ o ol 8,
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.8 _ o0

label: "No high school diploma", @ Migner ‘. “Ce & 966 & bl e

: % S '@ 900 @ | &° YA
field: SOMEHS_CY SFWMD WATER ® o o 0‘!' .:4“ L] Avergﬂra‘.

CONSERVATION. - . . . ... i 2l 0 < ®

"HSGRAD_CY",
"#149%ece",
"High school diploma"

field: "CollegeEducated",
color: "#a7c¢636",
label: "College educated"
}
],
visualVariables: [
{
type: "size",
valueExpression:
$feature.SOMEHS_CY +
$feature.HSGRAD_CY +
$feature.CollegeEducated

minDataValue:
maxDataValue:
minSize: 12,
maxSize: 48
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Binned pies

Kristian Ekenes



Dynamic vector symbology (CIM symbols)




Dynamic vector symbology (CIM symbols)

https://developers.arcgis.com/javascript/latest/api-reference/esri-symbols-CIMSymbol.html

const cimSymbol = new CIMSymbol({
data: {
type: "CIMSymbolReference",
symbol: {

type: "CIMLineSymbol",
symbolLayers: [{ ... }]

T

follows the cim-spec


https://developers.arcgis.com/javascript/latest/api-reference/esri-symbols-CIMSymbol.html
https://github.com/Esri/cim-spec/blob/master/docs/v2/CIMRenderers.md

Dynamic vector symbology (CIM symbols)




Dynamic vector symbology (CIM symbols

Primitive Overrides
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Animations

Anne Fitz



Types of animation

Attribute animations

New York Construction

Geometry animations

Building Footprints

........

Built

<« in 1884
g‘ n 1864

« before 1834

1885 m o

Distribution animations



Animations

Moving positions or changing geometry

A fleeting event in time and location -
One feature with its time of creation . o
Changing data values in the same PY

location



Attribute animation

Yearly Temperature Anomaly by Time (Features: 2592, Selected: 1)

® Change a renderer,s 7Yeiavr2011 Yre?r2012 Yiee’n72013 Tear2014 7 Year2017 Teﬁar2018 er’arr2019
data or attribute value & ' 0.3

- Features have fixed
location " il T s s

const sizeVariable = renderer.visualVariables[0];
const colorVariable = renderer.visualVariables[1];

e.valueExpression tSize ueExpression(value);

renderer.visualVariables = [

r.renderer = renderer;

0.33

0.06

0.17 57 0.8 1.01 1.13 1.00



Attribute animation




Flow visualization

-FlowRenderer — introduced in
version 4.22 & 4.23 +
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https://developers.arcgis.com/javascript/latest/api-reference/esri-renderers-FlowRenderer.html

Multivariate flow visualizations
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CIM animation

CIMPictureMarker.animatedSymbolProperties

randomizeStartTime: true duration overridden by WIND SPEED variable



https://developers.arcgis.com/javascript/latest/api-reference/esri-symbols-CIMSymbol.html

Data Analysis an

Jeremy Bartley
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Querying
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Feature Layers — Attribute Queries

Attribute queries

To query features based on attribute values, specify a SQL where clause in the where property. You can optionally use
the text property for a LIKE statement. Setting the outFields of the query will limit the attributes returned from the

query. This can improve the speed of the query if your app doesn't require all the attributes for each feature.

For example, you can use where to query all counties in the state of Washington from a layer representing U.S.

Counties:

let query = featureLayer.createQuery();

query.where = "STATE _NAME = ‘Washington'";

query.outFields = [ "STATE_NAME", "COUNTY_NAME", "POPULATION", "(POPULATION / AREA) as 'POP_DENSITY'" ];
featureLayer.queryFeatures(query)
.then(function(response){
// returns a feature set with features containing the following attributes
// STATE_NAME, COUNTY_NAME, POPULATION, POP_DENSITY
1)




Feature Layers — Spatial Queries

For example, to query for all features within 2 miles of a mouse move, you would do the following:

view.on("pointer-move"”, function(event

H
let query = featureLayer.createQuery();

query.geometry = view.toMap(event);
query.distance = 2;

query.units = "miles”;
query.spatialRelationship =
query.returnGeometry = true;
query.outFields = [ "POPULATION" ];

featurelLayerView.queryFeatures(query)
.then(function(response){




Feature Layers — Temporal Queries

You can query features based on a given time range by specifying the timeExtent property. The temporal query wil

return results only if the feature service is published with timelnfo information. The temporal query can also be

combined with attribute and geometry queries.

For example, you can use timeExtent and where parameters to query specified hurricane tracks within a given time
] g

extent.

1ew Query({

[ "Name, WindSpeed"],

'Katrina'",
timeExtent:
start: new Date(2005, 7, 30),

enda.

new Date(2005, 7, 31)
1
J

N

J'))

featureLayer.queryFeatures(query
1 )

.then(function(response){

E)s




Feature Layers — Statistic Queries

let avgPopulation = {

onStatisticField: "POP_2015",
outStatisticFieldName: "Pop 2015 avg"”,

statisticType:

let populationChangeDefinition = {

1
onStatisticField: "POP_2015 - POP_2010",
outStatisticFiels "avg pop change 2015 2010",
statisticType:

let query = layer.createQuery();
query.where = "STATE NAME = ‘Washington'";

3

query.outStatistics = [ sumPopulation, avgPopulation, populationChangeDefinition ];

eryFeatures(query)
unction(response){
response.features[0].attributes;
og("Total Population in WA": stats.Pop 2015 sum);
Population in WA counties™: stats.Pop 2015 avg);
Population change in WA counties™:

v

stats.avg pop change 2015 2010);




Feature Layers — Query the server or Query the fea

- Query the server:
- FeaturelLayer.queryFeatures()

- Query goes to Service to answer the
question

- Good for when you need to work with
the entire dataset that may not be
drawn.

- Query the features in memory

- FeatureLayerView.queryFeatures()

- Query is executed in the browser based

on the features that are displayed

- Good for interactive applications that

require fast response

- Can build new interactive experiences
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FeaturelLa AS rView.filte I’( ) Filter features client side—by geometry or attributes

Filter features by attribute
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function filterBySeason(event) {
const selectedSeason = event.target.getAttribute("data-sea
floodLayerView.filter = {
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eason = + selectedSeason +
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Feature effects

Powered by Esri

Directly in code or via Map Viewer



Effects in webmaps Explore effects in Map Viewer & save to Web Maps




Effects in webmaps Explore effects in Map Viewer & save to Web Maps
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