
York County 

Hazard Mitigation Viewer 
Python Workflows

Arcade Expressions

Customized Print Tools



Purpose of Project

Better awareness:

Discovered largely, citizens are unaware of potential hazards

Who and How to Contact

Inform Existing and First Home Buyers

Support our Existing Hazard Mitigation Plan 

Identify available funding and other resources to implement mitigation actions

Provide easily associated hazards for citizens and municipalities:
Citizens/Municipalities found finding hazard information difficult to find

Make information more accessible

Information in Hazard Mitigation Plan Cumbersome/Difficult to public 



Tour of Application
Data-

Stored on our Enterprise SDE

Map/Feature Services Published to ArcGIS Server

Hazard Service Consumed in ArcGIS Online Web Map

Web Map then Shared As WebApp Builder Application

York SDE ArcGIS Server AGOL WebMap WebApp Builder



Tour of Application

Layer List

Widgets:

Legend

Search

About- Contact Information 

Geoprocessing: 2 Geoprocessing Services

1- Hazard Reporting

2- Emergency Contact



Contact Information-

Hazard Information Links

- Site-Specific

- Regional

Hazard Mitigation Funding and Resources

- Pennsylvania Emergency Management Agency(PEMA)

- Federal Emergency Management Agency(FEMA)

- United States Army Corps of Engineers(USACE)

Other Contact Information

- York County Emergency Management Agency

- York County Planning Commission

- FEMA/PEMA

Tour of Application

http://www.ycpc.org/DocumentCenter/View/1358/Dam-Failure-PDF
http://www.ycpc.org/DocumentCenter/View/1375/TornadoWindstorm-PDF


Layers-

York County ArcGIS Server:

Hazmit Parcels

Earthquake

Inundation Area

Sinkhole Prone Geology

Landslide Area

Nuclear Area

Radon

Environmental Hazards

Drought Prone Area

Urban Fire Area

Wildfire Area

Levee Area

Tour of Application

Consumed from Other Sources:

FEMA Flood Hazard Zones

PASDA York County 2018 Imagery

Cached Services:

York County Base Map



Tour of Application
Arcade Popup Windows-
//var checkvalue = $feature.MUNI_NAME

var img_blank = 'https://www.esri.com/‘

var img_show = 'https://developers.arcgis.com/‘

var test = '{expression/expr13}' 

var City = 'City‘

if ($feature["FLOOD"] != 'Not in any FEMA FLOOD ZONES'){

return 'FLOOD:' + TextFormatting.NewLine +

$feature.FLOOD + TextFormatting.NewLine;}



Setting Up-

Python/File Geodatabases-

Underlying Work

Base Data Hazmit Data

Hazard Mitigation Inputs:
Floodplains

Dam Inundation

Landslides

Radon

Environmental Hazards

Levee

Sinkholes

Nuclear

Earthquake

Drought

Fire – Urban/Wild

Intermediate Layers:
Union 

Sort

Dissolve

Production

Hazmit Parcel Layer:
Product of Hazard Mitigation and 

Intermediate Layers Reside

Python 2.7



Publishing-

Migrating Data from Production

Underlying Work

Production York SDE

Hazard Parcel Layer:
-Delete Features

-Append Features from Hazard 

Parcels from Production

Hazard Parcel Layer:
Stop/Start Service

ArcGIS Server

Hazard Parcel Layer:
Web Map Updated with newest

Hazard Parcel Information

AGOL Web Map

Window Task Scheduler:
- Python Script

- Runs when we receive parcel updates



Parcel Attributes  - Values Appended

Setting Up Schema for Hazard Parcel Layer

PIDN – Parcel Identification Number

PROPADR – Property Address

OWNER_FULL – Owner Full Name

LUC – Land Use Code

Production

Append

Updated

Parcels

Existing
Delete/

Create
Add Fields

Hazard Parcel Layer 

Information Derived 2 Different Way

- Parcel Fields Appended

- Hazard Fields Calculated

Hazmit Parcel Layer



Setting Up Schema
Hazard Attributes  - Values Calculated

FLOOD – Flood Zone(100 or 500 yr.) 

INUNDATION – Dam Inundation

LANDSLIDES – Landslide Area

RADON – Avg. Radon in Zip Code

ENIV_HAZARD – Hazard Route/SARA

LEVEE – Levee Area

SINKHOLE – Sinkhole Area

NUCLEAR – Nuclear Emergency Planning Zone

EARTHQUAKE – Earthquake (Very Slight or Slight)

DROUGHT – Potential Groundwater Stress

WILDFIRE – Wildfire Zone

URBANFIRE – Urban Fire Zone

Production

Check if Parcel 

is in Any 

Hazard Zone

YES

NO

Calculate Field 

with Hazard

Calculate Field 

as Not in 

Hazard
Hazmit Parcel Layer



Modules-

arcpy, os, sys, time, datetime, traceback, string, shutil, glob

Python Scripting – Initial Steps

Inputs-



Delete/Create Hazmit Parcel Layer-

Python Scripting – Updating Parcel Attributes

Creating Fields and Appending Parcel Data-

Updated

Parcels

Production

Append

Delete

Create



List of Inputs- Hazard Layers defined from Base Data GDB

Python Scripting – Looping thru Hazard Inputs

Process Loops thru each Hazard Layer Geoprocessing Steps in For Loop:

1- Union

2- Sort

3- Dissolve

4- Join

5- Calculate Field

Hazard 

Type

Base Data

Union

Sort

Dissolve

For Loop



Python Scripting – Updating Hazard Attributes 
Union: Updated Parcels and Hazard Input-

For Loop

Hazard 

Type

Union

Hazmit Data

Base Data

Union

Sort

Dissolve



Python Scripting – Updating Hazard Attributes
Sort: Union Layer Output-

For Loop

Hazard 

Type

Sort

Hazmit Data

Base Data

Union

Sort

Dissolve

List with General

Fields  Names



Python Scripting – Updating Hazard Attributes
Dissolve: Sort Layer Output-

For Loop

Hazard 

Type

Dissolve

Hazmit Data

Base Data

Union

Sort

Dissolve



Python Scripting – Updating Hazard Attributes
Join: Dissolve Layer Output to Hazmit by PIDN-

Join

Hazmit Data

Hazard 

Calculation

Join

Production



Python Scripting – Updating Hazard Attributes
Calculation: Make Hazard Field Calculation-

Join

Hazmit Data

Hazard 

CalculationCalculation

Production



Python Scripting – Moving Updates to Enterprise

Append New Hazmit Information-

Deleting Old Hazmit Information-

Production

York SDE

Delete 

Features/

Append

Hazmit Parcel

Delete 

Features/

Append



Python Scripting – Workflow/Results

Production

For Loop

Hazard 

Type

Join

Geoprocessing

Hazmit Data

Base Data

Union

Sort

Dissolve

Append

Add 

Fields

Delete/

Create

Existing

Parcels

Hazard 

Calculation

York SDE

Delete 

Features/

Append

Data for ApplicationHazard Mitigation Inputs:
Floodplain

Dam Inundation

Landslides

Environmental Hazards

Levee

Sinkholes

Nuclear

Earthquake

Drought

Fire – Urban/Wild

Hazmit Parcel



Arcade Expressions

Used in the Hazard Mitigation Web Map in Process-

Arcade Expressions –

- A simple, portable scripting language for creating custom visualizations

and labeling expressions.

- Can be used in AGOL Web Maps Pop ups, JavaScript, ArcGIS Pro



Arcade Expressions – Creating
Add Arcade Expression–
Used Results from the Calculation Fields from the Hazmit Parcel Layer



Arcade Expressions- Setup 
Created 3 Arcade Expressions per Hazard Under Hazmit Parcel Layer–

1- Initial:

If Hazard Attribute Type in Hazard Parcel Layer is equal (==) to any hazard type,

then label, else ignore

2- Hazard Link 
If Hazard Attribute Type in Hazard Parcel Layer is equal (==) to any hazard type,

then add Hazard Link, else ignore

3- Return URL in Hazard Link 
If Hazard Attribute Type in Hazard Parcel Layer is equal (==) to any hazard type,

then return Hazard URL, else ignore



Arcade Expressions- Initial 
Initial:

if ($feature["INUNDATION"] != 'Not in Inundation Area'){

return 'INUNDATION:' + TextFormatting.NewLine + $feature.INUNDATION + TextFormatting.NewLine;}

Parcel in Inundation Hazard Zone

Parcel not in Inundation Hazard Zone



Arcade Expressions- Hazard Link
Hazard Link:

if ($feature["INUNDATION"] != 'Not in Inundation Area'){

return "For More Inundation Information" + TextFormatting.NewLine + TextFormatting.NewLine;

Return URL in Hazard Link :
var img_show = 'https://www.ycpc.org/DocumentCenter/View/1358/Dam-Failure‘

if ($feature["INUNDATION"] != 'Not in Inundation Area'){

return img_show;}



Arcade Expressions- Custom Attribute Display

Popup Configuration of Hazmit Parcel:

Custom Attribute Display:

Initial Arcade Expression

Hazard Link Return URL for Hazard Link



Arcade Expressions- Custom Attribute Display

Link Properties:

Hazard Information in Hazmit Parcel Popup: Results:

Add Field Name:

Hazard Link

Return URL for Hazard Link

Initial Link



Customized Reporting - Steps

1- Requirements/Considerations:

2- Setup:
- Create Toolbox/Add Script

- Source

- Parameters

- Setting up MXD

3- Underlying Python:

- Modules and Inputs

- Calling MXD in Script

- Creating Site-Specific Hazard List

- Adding Site Specific/Regional PDFs

Hazard Reporting Tool PDF

https://arcweb.ycpc.org/Presentation/Appended_40000FH0021C0(1).pdf


Customized Reporting 

Requirements/Considerations 

2- Register Directories with ArcGIS Server Manager

3- Inputs need to be recognized by Server

Server doesn’t understand local paths

Local-
O:\Long_Range\hazard_mitigation\web_application\Test_Data\Production.gdb 

UNC (Universal Naming Convention)-
\\YCPCFS1\GIS_Projects\Long_Range\hazard_mitigation\web_application\Test_Data\Production.gdb

4- Outputs/Intermediate Steps delivered to Server Scratch
Examples:
PDF_File = os.path.join(arcpy.env.scratchFolder + '\\' + output_name)

OutputFile = os.path.join(arcpy.env.scratchFolder + '\\' + "Appended_" + output_name)

Some things to consider:

Data Stores

1- Reports are generated by 13-digit Parcel Identifiction Number(PIDN)



Customized Reporting – Setup on Server

Add Script-Create Toolbox-

Creating Toolbox on Registered Folder-

Script Properties



Customized Reporting – Setup on Server

Parameters- Set Inputs and Outputs Source- Call Python Script

Source and Parameters-

Input = 13 digit PIDN

Output = Hazard PDF



Customized Reporting - Setup

Output = Hazard PDF (Output_PDF) Input = 13 Digit PIDN (Name_List)

Parameters Properties-



Customized Reporting – Set up MXD
Data Driven Pages

- Predefine DataDriven Pages in MXD

- Set Data Driven Pages Dynamic Text

Definition Query on Hazmit Parcel Layer
- Layer Properties/Query Builder



Customized Reporting – Set up MXD
Setup Query on Hazmit Parcels

Query Builder

York SDE

Hazmit Parcel



Customized Reporting – Set up MXD
Data Driven Pages

Predefine DataDriven Pages in MXD

Set Data Driven Pages Dynamic Text
York SDE

Hazmit Parcel

York SDE

Hazmit Parcel



Modules-

import json, os, uuid, collections, arcpy, shutil

from PyPDF2 import PdfFileMerger

Customized Reporting – Modules and Inputs

Inputs-

Download and Install PyPDF2 Library

https://pypi.org/project/PyPDF2/

python –m pip install pypdf2

Output called in Toolbox Script

Hazard PDF

PDFs Stored on Registered Folder on

Web Server

Lists-

Where PDFS and Text Information is Stored

Input called in Toolbox Script

13 Digit PIDN (e.g 36000KH017500)

https://pypi.org/project/PyPDF2/


Refresh DataDriven Pages from MXD

Customized Reporting – Calling MXD in Script

Append DataDriven MXD to PDF List

MXD Variable

Calling Parcel Select Layer from MXD

13 digit PIDN 



Customized Reporting – Adding Site Specific PDFs

PDF Per Site Specific Hazard on Parcel Select Definition Query

Append Text to Site Specific List

Append PDF to PDF List

Field Names in Parcel Select

Checking Value Types from

Parcel Select within Search Cursor

Input 13 Digit PIDN Number



Custom PDF Class-

Customized Reporting – Creating Site-Specific Hazard List

Defines Logo

Defines Title



Adding Regional Hazard PDF to PDF List

Customized Reporting – Adding Regional PDFs

Merging PDFs from PDF List

Adding Regional Hazard List PDF to PDF List Regional Hazard List/

PDF Per Regional Hazard

From PyPDF2 Library



Results-
DataDriven Page PDF

Hazard Reporting Tool PDF

Emergency Service Contact List

Site Specific Hazard List PDF Per Site Specific Hazard Regional Hazard List PDF Per Regional Hazard

https://arcweb.ycpc.org/Presentation/Appended_40000FH0021C0(1).pdf
https://arcweb.ycpc.org/Presentation/SiteSpecificList_Parcel_5100003033800(1).pdf


Sources and Links-
Hazard Mitigation Viewer
http://yorkcountypa.maps.arcgis.com/apps/webappviewer/index.html?id=c4d2d3a465c84a60a8e5773a3b76107e

Hazard Mitigation Update Script
https://github.com/simora123/HazardMitigationUpdate.py/blob/master/HazMitUpdate.py

Hazmit Reporting Tool Process
https://github.com/simora123/HazmitReport

Joseph P Simora, GISP

Senior GIS Analyst

York County Planning Commission(YCPC)

28 East Market Street

York, PA 17401-1580

717-771-9870 x1724

jsimora@ycpc.org

Thank you!

http://yorkcountypa.maps.arcgis.com/apps/webappviewer/index.html?id=c4d2d3a465c84a60a8e5773a3b76107e
https://github.com/simora123/HazardMitigationUpdate.py/blob/master/HazMitUpdate.py
https://github.com/simora123/HazmitReport

