Pima County Low Distortion Projection

Coordlnate Systems (PCCS)
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Presenter
Presentation Notes
Welcome and thank you for attending our presentations.   We plan to give you the complete story behind the development of the Pima County Low Distortion Projection Coordinate Systems… PCCS.

The design and development aspects will be covered along with some of the benefits for Survey and GIS mapping.  Also, where and how to access the PCCS Website, report, map documents, and projection files, so that your firm can take advantage of how to use them.  CLICK


®

Why do we need a another coordinate system?

e The Arizona State Plane HARN coordinate system’s doesn’t support
grid based mapping needs for Surveying, Engineering, and GIS

e Distortion is <-100 PPM or <-0.50 ft/Mile in Metro Tucson Area
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Presenter
Presentation Notes
To start you might ask Why we need another coordinate system for Pima County?    What’s wrong with the State Plane System we are currently using?

Its boils down to the fact that every map project has linear distortion, where map distances are not equal to ground distances do to map distortion.   It’s a fact that a flat paper map can’t be fit on any round surface without distorting it and the converse is also true.    
CLICK
So how much distortion are we talking about?   According to this map… 


»
Why do we need a another coordinate system?

e Replacement of the NAD 83 HARN System with 4 LDP coordinate
systems with distortion in the +/-20 PPM or (+/-0.10 ft /Mile)
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Presentation Notes
So the what's the solution?   There is no completed solution to remove all distortion, CLICK 

However, we can reduce the distortion in a map projection and coordinates system to the point where the linear distortion becomes acceptable for the needs of many surveying and mapping projects.   

This < 20 PPM or 0.10 of a foot per mile, was a primary design consideration behind the development of Pima County Coordinate Systems  CLICK


Benefits of Low Distortion Projection (LDP)
Coordinate System

Improve the overall positional accuracy of Survey and GIS
data by nearly elimination map distortion

Nearly eliminates the need for grid to ground conversion
of GPS measurements for small project areas

Allows multiple disciplines to utilize common coordinate
systems using standardized grid data collection and
mapping procedures

Facilitates the development of the Parcel Fabric and

infrastructures layers within the GIS "N
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Presentation Notes
Here are a few reasons How a Low distortion projection coordinates systems benefit us all.  


2
Pima County Land Parcels & Infrastructure

e Qur GIS system evolved from a digitizing era into a measurement era

e Parcels are now longer digitized there are captured at the source
and ground based measurement can be retained in the Parcel Fabric

i /
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Presentation Notes
Pima County’s GIS has a long history beginning with the use of digitizers to build many GIS layers including Parcels and The PLSS TR&S.  As GIS tools have become more focused on real world and near real time applications new measurement tools have emerged to meet the challenge.  (CLICK)

As a result GIS has become more measurement based, as GPS became affordable and portable the need for greater spatial accuracy has become the new normal in data collection and GIS layer development. 

Capturing the CAD based parcel data at the source and preserving record measurements is Also the new normal.





2
Pima County Land Parcels & Infrastructure

e Recovery of PLSS control and right-of-way are a times
coincident with parcel lines and improves GIS quality

e Infrastructure layers are becoming GPS measurement
based and dependent on accurate GIS system layers in
order to identify and resolve conflicts

e UAV remote data collection activates are spatial
coincident when registered to an accurate coordinate
system
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In order to further improve our land parcels and infrastructure we need a common coordinate system with minimal distortion to maintain and correct our GRID based parcel in GIS.    Here are few more examples why we are moving in this direction 

Parcel based control monuments are required in order to register parcels to real positions and perform spatial adjustments to improve the underling spatial referencing of parcels using grid or ground measurements. (Click)

GPS data collection and placement of Infrastructure is accomplished through accurate measurement and proximity analysis is used to help resolve utility conflict and plan for future designs. (Click)

UAV’s are the new tool to come on the scene and we don’t want to repeat the same mistakes of the past, by assuming coordinate positions.  UAV’S  producing highly accurate relative precision, but poor spatial locations without available control and coordinate systems can easily be resolved by using LDP’s    

WE are now in the measure age and We need to embrace all these measurement tools and mapping systems to improve our ability to place our feature measurements more accurately.          
 


® : , : :
Development of Pima County’s Low Distortion

Coordinate Systems (PCCS)

e Examination of the development process for Low m
Distortion Projections and their benefits for Surveying

and GIS

e |ssuing a contract in 2016 for development of the
LDP’s

e QOrganize a Stakeholders meeting with participants
from County, State, and private surveying and
geospatial groups

e Let’s move on to the LDP design process

APLS 2017
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Presentation Notes
We began the development process by exanimating how LDP’s are created using Geodetic Analysis On-line tools for creating LDP’s. with assistants from Pat Mcgarity @ PSOMAS.    Pat had some first had experience using LDP’s in the field performing field surveys and his experience with LDP’s proved to be positive.   Together we created a few test LDP’s to explore what it takes to achieve a 20 PPM distortion for 3 major areas within Pima County.  

This lead to some personal research on what some others sates were doing with LDP’s and what the benefit are for Surveying and Geospatial mapping. (Click) 

Having know and heard Michael Dennis speak about the virtues of LDP for the last several years, I saw LDP’s as important part of Pima County’s Parcel Fabric solution.   Also having great potential benefit to the survey community.     So, Pima County issued a contract to PSOMAS who subcontracted with GEODETIC ANALYSIS, to design LDP’s for Pima County. (Click) 

The organization of a stakeholders meeting was held in 2016 to inform and solicit input into the LDP design process.  We discussed map projections and design details.  Such as the extents of the zones, areas of population , areas of potential growth, and changes in elevation, all of which Michael will discuss next. (Click)     

 Are there any questions?


Pima County Coordinate Systems (PCCS)
Website
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Presentation Notes
Welcome back and thank you for hanging in there for the rest of our presentation.  

As many of you are aware GIS have become a great resource for surveyors here in Pima County and we only plan to improve those capabilities and to keep you informed of where we are heading. 

So,  It makes no sense to me as Surveyor and GIS professional to develop our own coordinates systems and not share their virtues and the detailed information with you. (Click) 


o

% PIMA COUNTY

Recreation | Health | Development Business Community

Pima County » Government » Geographic Information Systems » About the GIS Library » Pima County Coordinate

System (PCCS)

Pima County Coordinate System (PCCS)

Calendar Employment Contact Us .’ [ {)

Q

|  Environment | Government

The Pima County Coordinate System (PCCS) was created to minimize linear distortion at the topographic surface
throughout as much of the county as possible. The main objective was to design a system consisting of four zones
with linear distortion not exceeding about +20 parts per million (0.1 ft. per mile or 1:50,000) in populated parts of
Pima County. The areas in Green in the image below represent the 20 parts per million within each of the four

PCCS Zones.

A stakeholders meeting was held on
October 26, 2016, to solicit input and
support for the PCCS. Representatives
from Geodetic Analysis &, Pima County
and City of Tucson survey departments,
Pima County Public Works, tribal
agencies, members of the Arizona
Professional Surveyors Association, and
private sector surveying and
engineering firms were present. They
provided insight and overwhelming
support for the development of the
PCCS and Low Distortion Projections.
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Presentation Notes
OK, so where do you find detailed information about the PCCS.     Google Pima.gov   and using the search box at the upper right  search for PCCS. 

At the website you will find everything you need to Know about what we have presented and so that you can take advantage of the PCCS for your survey and mapping work.  CLICK





Project Report

The Pima County Coordinate System

Design and documentation of a four-zone low-distortion
projection coordinate system for Pima County, Arizona
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Pima County Coordinate System (PCCS) Zone 1 East*

Linear unit: International foot (ift)
Geometric reference system: North American Datum of 1983 (NAD 83)
Reference ellipsoid: Geodetic Reference System of 1980 (GRS-80)
Projection: Oblique Mercator (local grid origin)
Latitude of local grid origin:  32° 15' 00" N
Longitude of local grid origin:  111° 24' 00" W
Northing at local grid origin:  800,000.000 ift
Easting at local grid origin:  160,000.000 ift
Skew axis scale at local origin:  1.000 110 (exact)
Skew axis azimuth at local origin:  +45° 00" 00"

Download A - PCCS
Zone 1 Map

* Also known as a Hotine OM or rectified skew
orthomorphic (RSO) projection. Local origin also referred

to as “center.” Can also be defined using the “true” or
“natural” origin.
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Presentation Notes
If you are new to LDP’s and coordinates systems you will find this report very informative and educational as-well as a great resource document.  After have read it through a couple times you’ll develop your own confidence in using the PCCS.   

You can download the 38 page report on the PCCS, which goes into all the design details Michael discussed and projection  parameters for each of the 4 Zones.
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Pima County Coordinate System (PCCS)

Zone 1:

East

Oblique Mercator projection (local grid origin)
North American Datum of 1983

Linear unit: international foot (ift)
1 ift = 0.3048 meter (exact)

Latitude of local grid ongin:
Longitude of local grid ongin:
False northing at local origin:

False easting at local origin:
Skew axis scale at local origin:
Skew axis azimuth at local ongin:

0 5 10

32° 15° 00" N
111° 24’ 00" W
£00,000.000 ift
160,000.000 ift
1.000 110 (exact)
+45° 00’ 00"

Scale 1:600,000
when printed on 117 x 17" sheet
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Linear distortion (parts per million)
- - - - Zero distortion [ +20 ppm (£0.1 ft/mile)
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Zone
boundary

Indian
reservation
boundary

West boundary of Zone 1
is township line between
R7E and RBE, Gila & Salt
River Baseline &
Meridian.

Designed and prepared by:
Michael L. Dennis, RLS, PE
mid@geodetic.xyz

ARIZONA

Map created 12/28/2018
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Presentation Notes
On the website you will find a serious of TAB’s across the top of the main page, which takes you to all Map Documents. You can view or download each zones map to help determine which zone you may be working in.  

You can also review the Coordinate System’s projection parameters on each Zones webpage.  

Each of  4 zones will display the same type of information that you see here.  Notice that you can also download a detailed map for each Zone.

     


NG

Pima County Coordinate System (PCCS) Control

PCCS NGS Project Control Map | 8

» PCCS Zone Boundaries in Shape File Format. - zip file
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Presenter
Presentation Notes
Here is a view of the ZONE 1 East Map when downloaded.  There is plenty of useful details on this coordinate system map including TR values, County Boundaries, Named Cities and places, with Latitude, Longitude, and Coordinate System Grids along the edges of map.   

The projection details are in the legend along with color coded values displaying expected linear distortion.

These maps will prove to be very informative to users of the PCCS.   I strongly urge you to download all for Maps for your Metadata library and as a general reference. 



»

PCCS Report l Zonel l Zone2  Zone3 l Zonedl PCCS Control I Projection Files

Pima County Coordinate System (PCCS) Projection files

For use with Global Positioning System (GPS) Equipment and Geographic Information
Systems.

» PCCS ALL Projection Files Projection File(s) Download - zip fife

X¥ Coordinate System 7 Coordinate System

'“Ti" - | Type here to search v | (@ ﬂ]| @ - ‘ﬂ'

=l E% Favorites
€2 NAD 1983 HARN StatePlane Arizona Central FIPS 0202 (Intl
#IPCCS1 East NAD 1983 (2011) OM (Intl Feet)
& PCCS2 Central NAD 1983 (2011) TM (Intl Feet)
€5 PCCS3 West NAD 1983 (2011) TM (Intl Feet)
&9 PCCS4 Mt Lemmon NAD 1983 (2011) LCC (Intl Feet)
€ WGS 1984

£ Geographic Coordinate Systems

3 Projected Coordinate Systems Py
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The PCCS Control map is also available for download along with the NGS control points adjusted for each PCCS Zone where they reside.

The NGS Control points can be download as a comma delimited text file that you can read into excel or import into most GPS data collectors using your Manufacture Software.  These monuments will help you confirm your GPS position within the PCCS serving as a QC check for equipment and procedures.    
 
The Map also clearly displays the boundaries for the 4 PCCS zones which can also be downloadable as shape file shape.  




»

We have Registered the PCCS with epsg.org

< International
i c Association
! of Oil&Gas
- Producers

Geomatics home

EPSG home

EPSG Dataset v

Guidance notes Terms of use

What is new?

Online Reqistry

The current version of the Online
Registry which includes all
recent updates [version 9.0.1,
2017-03-19)

Download Dataset

Download Dataset [version 9.0,
2016-12-15)

About the EPSG Dataset

The IOGP's EPSG Geodetic Parameter Dataset is a collection of
definitions of coordinate reference systems and coordinate
transformations which may be global, regional, national or local in
application.

The primary EPSG Dataset is maintained in the online registry, from
which data may be accessed through a graphic user interface or
through a service interface. The online registry contains the most
current data. Registry users may query and view the data, generate
printable reports and create Well-known Text (WKT) compliant with
ISO 19162. The online registry supports anonymous (guest) access,
but also permits the user to register for additional services, such as
the export of the entire Dataset.

About registration

To gain access to the EPSG data
through these web pages. you
must agree to the Terms of Use
by reaistering on this site. Once
logged in, you may also
subscribe to updates and make
change requests.

To register, you must enter your
email address [visible to IOGP)
and password [not visible]. This
information is not used outside
this site, noris it passed on to


Presenter
Presentation Notes
The last Tab is a link to download all 4 PCCS Projection Files for use with GPS equipment and or CAD and GIS software.

Highlighted below are the 4 Zones as they appear in ArcGIS software for end user referencing and projection needs.   
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I have Registered the PCCS with epsg.org  with the hope that other Geospatial Professionals will discover and use them for their own mapping needs in Pima County.

EPSG = European Survey Group 


Pima County’s Parcel Fabric Development

ESRIUC 2017

Presented By:
Jack L. Avis, PLS, GISP
Senior GIS Analyst
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Presenter
Presentation Notes
Its time to take any questions you may have about the PCCS Website Before moving on. 

By all means please keep me inform via email which is posted on the PCCS web page if you have any Questions about the PCCS.  I’m always interested to here about your using PCCS for your work.     



2
Migrating CAD Parcels to the Parcel Fabric

e Research current use of CAD data and its GIS usage

e Requires a close examination of exiting CAD drawing layers

e Clear understanding of how the CAD data was created and currently
maintained and used to support the GIS enterprise.

e Because our CAD data continues to be used on a daily basis

e Parallel processing was developed that doesn’t impact current CAD
or GIS parcel processing

e Create Quality Control steps to validate Parcel Fabric development

e Processing tools AutoCAD lisp, SQL Server, Python Scripts
e Automate processing steps to support daily CAD edits
e Automate Parcel Fabric Topology validation before Loading

2
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Some of you may have heard me talk about Pima County’s Parcel Fabric at past conferences.   

The good news is we are now in a pre-release phase.   With the development of the LDP Coordinate systems I’m please to report that we are now well positioned literally to move ahead.

Creating an accurate Parcel Fabric for Pima County has been an Goal and objective for me.  Years ago, I transitioned from surveying into GIS because I saw a need for improving parcel data in GIS.  (Story about Gene) 

Now that measurement technology and geospatial mapping has advanced to level we see today laying the ground work for accurate parcel mapping in GIS has become my new reality.         


Parcel Fabric Development Work Plan

Pima County Parcel Fabric Work Plan 2017-3-28

Parcel Fabric Editing
Fasced Editors of CAD Deawings: i R
CAD Editars Nightly . foas Lol Government Duts Model:
Tracking Process [ arcot U sacs o1 CAD Drmwings: v Hewds wie Sake huker:
eyt — .
« DOTROW & 76 B PECS Lowdgdis
. poae Fasel Fabiic Editers: T0_GK Lreste PO TRpy S B Contrd o Dt ssion
. Rwin ® e Pl and Deed 56t —{ Lowe Th Pebgens ared Lines Tepelony st 5 o A ¥ B P Assessors
 Build Parcel Tepeiogy basact en nopekogy ks 17 Emi | 43 f ! Develpmenta: Subadhiskcns
St ® Lowd Purcels i T40 M_Lammon ? F | Firva Cvwrred: FEGHAF?
. 3 O 1 Fublie W £4_neode nd 99999999 purcels
Parbem Atjuimias et Floed Layars: from CAD S9099903 - parcel sncumbrance Flocd
s A5 CAD Drawings are
Chacked is and ot
using AestsCAD Lise § i Ho Errars
s are 3 oo WG Eds #F for
i > Create s of Edited Township Ruee and Secticn Drawings
@ B chomainthist -» Bateh File 1 copy Seurce DWIGs i STRPFGE\ariphs Courny Seake Hokders.
\§ R > Creatis st of DWW B proces ssing “Tepliecti " @ ¥ Tepoingymed
piss = - - from Ejasiot to £ Yharcel can P
i 9 dba rakda -» Create Lt of Edted Towashiy & Ranges,
i 1 ohathiFerzmel - Batch fle Lt 10 of TR_ta fies fr Pythen Processes 4n e it retu
3 cha TR Edits
= Parcel Fabeie Loaders: T0_GE £y Pascs Fabiie Editers: DG
@ 8 daThun " o e # 7Loaa_TR_10_PF.py e o o
B 9 chaTaS Fois * Cormees Topology Emens n T feature Ciass * Bulld Parcal Tepaiogy

® B the Load TR ts_PF.gy sesiet it on tegulegy rule . ::LP-:::.
.  Adustments

iz T
A CountPFT s s i
— 12 .:..-; ooy \\STPFGIST\Parcel_Fabric\scripts Enterprise GIS Server

Steps for Building Parcel Fabric e

detarmine ¥ Tepology Error e,
A 1Impart_TRCAD Weekly FCay

2 Cleanoces TR py

STPRGISL EAariphs| | B p101)1desvg
H3shridelsects B scianieowg

[ ParceiFabric
Barcesfaes_Contro
Parcetfstes Lineboints

(= Parcelfsges Lines
3 P

eay, TRy
A 4 _Build Parced TR py

Fakric Prcis

A 1 mpert_TR CAD Wesey FCpy

[ Pastalfakeic_PL

- - ) Parcalfateic_Point:
lerports 36 section dvawings ino o

[sinate Tawrmbip Rams Featue Clas
Exarecte T135K13E)

e al of the County.

ap Service

Steps for Building Parcel Fabric
A 5_ReCreate PF_Topalagy.py
& & PF_Topology Rules.oy
A 7 Create PCCS_TRpy
A 3load TR ta_PF.py

STPFGIST,
Parcel_Fabric\scril

\\STPFGIS1\Parce|_Fabriclscripts| \STPFGIS1\Parcel_Fabrickscripts

A 2 Clacedodes TRy

[Lises Seratch T Foutue Class 12 Creme
[Chean TH Faatsre Clas and Place in the
Featue

A 3 eersctedTapclogy TRzy
e

aticiet s o Tempurary Corectid FC _m,w,u

| T

First Set of Topology Rules S Emam

Appls 2 5 Lnacget
@ TH Porcets gt
0 Parce Liver
2l Bl Ferc Lines Tapalogy o
TSR Lines
2 THISRIE Lo
V\STPRGISIY M piregicn Buid plparcsl 1o be equivalent L paregicn.
Parce] ic\scril M piragicn dinache
“Scraten), ) pgien dpiecd et Parced Fabric pee-pemcassing.
) b icecial ezt 1o GEUB as parmgn.
TISRIZE Farels ] TRS e

0 THESRA3E Parcal

Check for Tepolagy Emors

@ AC CorectedTapaiagy.med

Faregion festure dass
& - -
9 k] |
Puseel Fabtie Edters: T0_GE # phregion.oy
®  Review Each Thfor Topoiogy Errors [Meree Th feuture dasses into Mregion L
« Editorghal CAD seurcs Demuing ) . & phegion disohe gy :
u Drawing I reprovissd nast right V\STPFGISL\E:\batch| Build_Parcets_TR\scripts L
RS —— [Fectuim Eesuency o parcets Cakcslate Dparcel i
A B TR Pl Wt py Paetal + Objucti] for thea In subdiens.
Evstts T Parisehs Lises, Pubygors, Paints s WSTFFSISLY, |—’ mohasa o dhupllcatesparcel
Farcel_Fabriciscr
e e Paccels are dhicied by section ard TR
:.::“—-hmm—m Staging e S
reserved. Commin and parkieog wea ace
[reserved. Lise of ¥ Tulerance = “0.50 Fewt” 10
dan up ety duplicated Section Lises.
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The migration of existing CAD parcels into the Parcel Fabric is challenging one of moving from the digitized era to the measurement era,  here are some of the basic challenges.      


)
C ‘\\‘/ J

Daily Tracking of Parcel CAD Drawing Edits

+

1

‘adl p131334e.dwg
% p131335e.dwg
! p131336e.dwg
"l 5C131301e.dwg
‘medl 5C131302e.dwg
5l SC131303e.dwg

— QL Server
SPGISDB1\CAD_All

. ) 7 & dbo.DWG_Edits
Parcel Editors of CAD Drawings: 4 7 dbo.DWG, Edits PF
e ITD_GIS 7 = dbo.DWG_Edits_TR
e Assessors 7 & dbo.mainthist
Parcel Users of CAD Drawings: + 8 dbo.Parcel_Edits
° DOT ROW + & dbo.tables
e PCGPR + 3 dbo.tblPersonnel

7 & dbo.TR_Edits

e RWRD 1 = dbo.TR_ixt
e RFCD +1 & dbo.TRS_Edits

| > \/

Nightly Process of CAD Drawings for Parcel Fabric processing

-> Create list of Edited Township Range and Section Drawings

-> Batch File to copy Source DWGs to STPFGIS\az\plss

-> Creates list of DWG to process using “replsecblk.Isp”

-> Batch File to copy DWG from E:\az\plss to E:\Parcel Fabric\Pima\PLSS_CAD
-> Create List of Edited Township & Ranges

-> Batch file List to of TR_txt files for Python Processes
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Presentation Notes
Here is my work plan.  I’ll take you through some of the details in the coming slides.

Developing this work plan was vital for tracking progress and helpful as visual reference for documenting the overall migration process from CAD to the GIS Parcel Fabric.     The work plan has change as we have moved through the process, and we continue to adjust as we go.  

The Process is highly automated and requires only human involvement when QC steps aren't being met. 
So lets dive into some of the details   


»

Migrating CAD parcels to GIS Feature Classes

Steps for Building Parcel Fabric

A 1_Ilmport_TR_CAD_Weekly_FC.py
A 2_CleanModel_TR.py

2 3_CorrectedTopology_TR.py

A 4 Build_Parcel_TR.py

Example (T13SR13E)
for all of the County

A 1_Import_TR_CAD_Weekly_FC.py

Imports 36 section drawings into a # |3 Clean.gdb
» single Township Range Feature Class - Sl ] Scratch.gdb

Scratch.gdb

= E3 Scratch

+ Lﬁi UnCorrected
(=] T11SRO1E
=] T11sROTW

ESRIUC 2017

Corrected.gdb

|

= [ ToolData
= | Corrected.gdb
= [} CorrectedData

= [

\_/

() T13SR13E

A 2_CleanModel_TR.py

Uses Scratch TR Feature Class to Create
Clean TR Feature Class and Place in the
Corrected.gdb Corrected Feature
Dataset as a Temporary Corrected FC

2
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As CAD editors make changes to individual section drawings they are tacked and staged for nightly processing.

Drawings are copied out of production and into a staging environment where parcels and PLSS sections corners are identified.   


®

Apply Topology rules and QC check for errors

A 3_CorrectedTopology_TR.py

=

Uses Temporary Corrected FC to Create
Corrected TR Feature Class and Place in the
Clean.gdb CorrectedData Feature Dataset
by TR

Clean.gdb

= & Scratch
Clean.gdb
= 9 CorrectedData
= T13SR13E
HI T135R13E

Y

Parcel Fabric Editors: ITD_GIS

e Review Each TR for Topology Errors
e Edit original CAD source Drawing

e Drawing is reprocessed next night
e Error should be corrected.

Q@ Qc CorrectedTopology.mxd
S

Must not have dangles J-|-
The end of a line must —
touchany part of s,
) other line or any part v
of irselfwithin a T T ey
.= feature class or AT e e § @
g subtype. of aline that does
] not touch at least
ane other line k-
oritsalf, T
i when ines ir A street network has line segments that
Use this rule nuwnrﬁn:mafum:huor e KTk el et o
subtype to connect to one another. cul-de sacs, you could choose toset as
exceptions during an edit session.
Must not self overlap J-|-
=
-I ‘-1
Use this rule with lines whose segments should never occupy hF°m5ﬂ°"3§""t"‘;“;:7“ “":‘;"“’
i ighway ssgments of the same feature
the same space as another segment on the same line. e e
Must not self intersect J-|-
Lines must not cros:
overlap themsehve:
within a Fesure
O o subtype. Lines ca Line arrors are
= touch themsahves and created where lines
== touch, intersect,and overlap themsalves,
overlap other lines. and point ermors are
- =
reated where lines
cross themselves.

Use this rule when you only want lines to touch at their ends

withaut i

Contourlines cannot intersect
themselves.

L,

A 4 Build_TR_Parcel_Weekly.py

Builds TR Parcels Lines, Polygons, Points and
End Points from Corrected TR Feature class
and places them in separate Feature Datasets
using the TR value.

—

After scrubbing out the original 240 errors inside

the CAD drawings they have not returned.

ESRIUC 2017

Create Parcel Lines, Polygons
Line Points, and Parcel Points
for Parcel Fabric

PIMA COUNTY
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Stage 1 involves the importing all 36 sections into a single Township and Range of Parcel Lines into a GIS Township feature class.

The converted CAD Parcel line work is then cleaned of duplicate lines, undershoots, and overshoots through and automated process.  

This clean process step proved to be invaluable during the conversion process.  A typical Township and Range of parcel line work  had over a thousand topology errors.   



“TR Parcel Polygons to Single Feature Class

TR_Parcels.gdb - el s —
I
% | g
= E3 Staging K _ : ]
. - e DR —t
‘ = 3 TR Parcels.gdb NiE Sl
B X "1%' y s sEeamEan
@ T pa_ncode 5 = '.
@ [ Parcel_Lines N i ik R :
@ 29 Parcel_Lines_Pts | Al ; ‘ﬁuﬂ;
& [ Parcel_Poly Sl 2

@ 5 Parcel_Pts ° I

A pfregion.py
Merge TR feature classes into Pfregion
A pfregion_dissolve.py

A pxregion_assembly.py
Perform frequency on parcels Calculate Dparcel Build pfparcel to be equivalent to paregion.

Gt Objec“d). for those in sut.>d|w5|ons Replacing the Arcinfo Data model with the
perform several Dissolves on duplicates parcel PGS Pereal [Felbie aresemasaing

using DPARCEL Values. . )

Where Parcels are divided by section and TR Special export to GISLIB as paregion.
lines. Pre recorded Subdivision Parcels are also
preserved. Common and parking areas are
preserved. Use of .XYTolerance = "0.50 Feet" to
clean up nearly duplicated Section Lines.

2
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Each Corrected Township and Range set of parcel lines are evaluated using 3 topology rules (Read Rules)  This insures we have individual parcel line work.

Next a  QC evaluation is performed.  Where a email notification is sent out to CAD editors if any problems in line work are encountered within a Township.

After having processed all 280 townships containing 9300 sections within Pima County we found only 240 errors that had to be scrubbed out manually.

However after having resolved them in CAD, they have NOT resurfaced.   But we continue to monitor for any new errors that may be introduced during the editing of CAD drawings. 

We then build Parcel Lines, Polygon's, Points, and Line Endpoints for the Pre-Parcel Fabric processing.      


TR_Parcels.gdb

= 3 Staging
E 3 TR_Parcels.gdb
= Hp pa_ncode
@ PP Parcel_Lines
@ P Parcel_Lines_Pts
® 29 Parcel_Poly
= '-ij Parcel_Pts

=\

Steps for Building Parcel Fabric

A
A
A
A

5_ReCreate_PF_Topology.py
6_PF_Topology_Rules.py
7_Create PCCS_TR.py

8 Load_TR_to_PF.py

= CountPFTopology6.py

Uses the PF_Load.gdb Parcel_load Feature
Dataset by TR to evaluate updated TR
feature classes from nightly processing to
determine if Topology Errors exist.

p

ESRIUC 2017

PF_Load.gdb

= (3 Staging

# (3 Control.gdb

% |3 Control_Test.gdb

= |8 PF_Load.gdb

=) (39 Parcel_Load

=] T125R11E_Lines
"] T125R11E_Lines_Pts
EF T12SR11E_Parcels
%) T12SR11E_PTS
HI T12SR11E_Topology

@

Parcel Lines & Polygons Topology
(Ustage 2. Nightly Processing Steps )

A 5_ReCreate_PF_Topology.py

Creates TR Polygons, Lines, Topology and
validate them in the Staging PF_Load.gdb
Parcel_Load Feature Dataset by TR

Second Set of TOPOLOGY RULES:

1. Lines Must Be Covered By Boundary of Parcels
2. Lines Must Not Self-Overlap

3. Lines Must Not Self-Intersect

|4. Lines Must Be Single Part

5. Lines Must Not Intersect or Touch Interior

6. Parcels Must be Covered By Lines

-

-
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So at this stage all Township and Range polygon feature classes are merged into a single GIS feature class where duplicate parcels are dissolved and assembled into 440,000 parcels with land ownerships attributes attached.  

This Parcel feature class is the GIS layer that our organization utilizes to support dozens of GIS applications and web based GIS services.    Its’s the same layer that you're using if you use or Pima Maps and or the MapGuide websites.

This entire process up to this point replaces a legacy ArcINFO process that has been in place for over 25 years which has become increasingly difficult to maintain. This Solves one of our major goals of moving away from our digitized land parcels, to a Measurement based set of parcels.


- Topology QC and Loading Parcel Fabric

Q' PF_Topology.mxd @

Parcel Fabric Loaders: ITD_GIS e 7_Create_PCCS_TR.py

e Review and topology errors report L . .
oad TR Polygons and Lines Topology usin
‘o Correct Topology Errors in TR feature Class - . Y8 | | pology g
e Run the Load_TR_to_PF.py script ased on topology rules.

Quality Control

After scrubbing out the 99 . . .
additional errors inside the CAD Low Distortion Coordif lte System Zones

drawings they have not returned.

=] ParcelFabric
[%]) ParcelFabric_Control
(3 ParcelFabric_LinePoints
ParcelFabric_Lines
ParcelFabric_Parcels
ParcelFabric_Plans
(=) ParcelFabric_Points

A 7 Load_TR_to_PF.py

Load TR Polygons and Lines Topology using
based on topology rules.
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So in Stage 2 of this automated Parcel Fabric process.

We run the same Township and Range feature classes through 6 more required topology rules  (Read Rules)



- Migrating PLSS CAD Section Lines and

Section Corners to GIS

* The GIS Section Lines were Mop ma County Survey
extracted from the CAD S e ip s Ringe T

Aliquot Location NOZTWwWesT  Seclion CoRwmi=e

drawings and migrated into TR B T bR T AT TS MR 141 conER o L L
Feature Classes 1 Mument Desripor: Sz To r Samping Reltonsp o Sutece)

Belowd Prae eved]

2 DesmpnonofFo‘undEwdmcemerPrmausRecords FOUMG B 3 fium, D sy 2
o Ronh s Pree £ 2. eHSLED R AR ovt ERTTEND or @ERRUMER wWells

e GIS Section Conners (GISSC) e e B ke e be.

3. Explanauonufkecweq Re CoUERED A 3 BLum WOST sifury Dl DSk N
Mend byl 72 - ClSL.ﬁ ot * \ﬂ\‘\’\-ﬂk on TOF aF Bhufiss \M&LL. £

were extracted from the CAD 2 oo o TACCD PLOnY A 3% e o ke AL %

4. Sketch of Monument and References, with Latitude and Longitude: i Yion 605
Wy -2 152"

drawings and migrated into TR e TR
Feature Classes

 The GIS Section Corners (GISSC)
were assignhed a unique Arizona

Survey Corner Record Index
Code

ESRI UC 2017 By conp. Dfwmwle  GAEC SoTo Date: pa - 29 - sl 2
TIIIIT COUIN T L
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The Parcel Fabric Topology is again evaluated for errors and errors that are found are report via email and scrubbed out of the source CAD drawings.    

The Township & Range Feature Classes are then divided into our four Low Distortion Coordinate Systems Zones and loaded into four separate Parcel Fabric databases and made available for GIS maintenance and classification of parcels.

The Section level CAD Drawings can now begin to be phased out of CAD maintenance and into the Parcel Fabric maintenance process..

This approach allows for a phased transition from CAD to GIS while keeping the enterprise GIS operational.

This work plan supports continued parcel fabric development for defining land parcel buy type, and tracking parcel by recorded plats an deed splits, while maintaining and improving the measurement quality of migrated parcel data.      

 





Importing GISSC Section Corner
Control into the Parcel Fabric

13 A17  A19 A21 A25
S
P 13 e
 Import GISSC Control s . 1 .
£01 05 E09 Shis E77 EoM., roy (26
* st E‘Sgg E21 S
] 393 =2°
* Import Surveyed v w | o
.. bo1 405 9.1 113 47 ST iios
Positions f = s
HINEH T HTH H E23rdL01
18 17 16 N e : : 18
= M HPGPS_T135R12E NO1 NOS N9 Sl ‘J%mﬁ?g NSTEAEE s
Nz

A s e

= PimaFabric_LGM " 0 ; 7§ ‘%% P01 B
[] Tax Lines Anno RO1 ROS R0 i3 % R1T% K91 R25

N22 NO1--—-

R23

I R21 e
- Control |
T23 T01
30
H 21 : V25
A City / Town A iz O
2 County % .
31
A Federal |
19 Z21 725

2\ Private Su rveyors

* County GISSC
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To improve the spatial quality of our parcels using the PCCS we need  know where the Control Points for parcels and section lines were in CAD and where we find them now field to establish the basis for performing parcel fabric adjustments.  

During the CAD migration process we extracted PLSS Section Lines, and GIS Section Corners (GISSC) and assigned unique Section Corner IDS and when possible we linked them to Arizona Corner Record Recovery forms.  




Linking the Parcel Fabric to Control Points

 Checking the fit of linked Control Points before
performing Adjustment

Control -
PT_... Mame X Residual ¥ Residual
3302 HPGPS_E1312E21 5.112732 3.606542 Check Fit
5809 HPGFS_E1312E23 -16.137366 -11.946086
7237 HPGPS_E1312G21 -13.531485 7.433461
an To
7783 HPGPS_E1312G23 24.556319 0.886083
Delete
< | I >
‘ Template... ‘ |_ County ‘ Nevh |
Property Value 8 Update
Associated Network PointlD 7783
Name HPGPS_E1312G23 =
X 061137.954
Y 479710.461
zZ 0.000
Accuracy XY
Accuracy £
Survey Date
=
Active True w
< 1] > Adjust...

(S AR TER— A=y
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The GISSC are imported as Control Points for each TR&S.  (STARS)

Because of the GISC came from the same CAD source they are already linked into the Parcel Fabric.

However, as field derived control points are Surveyed and loaded we can link them to the GISSC allowing us to perform adjustments to parcels.  

   


Parcel Fabric Benefits

e The Parcel Fabric stores record parcel measurements

e Supports workflows for migrating new CAD parcels to the Parcel
Fabric

e Utilizes section corner control from surveys and CAD plats
e Supports adjustments while preserving measurements
* Preservations of platted parcel records throughout time.

Plans for the Future

e Enlist Surveying Community support for the Parcel Fabric process
e Further define electronic submission of CAD data
e Develop Enterprise level ArcGIS Parcel Fabric Viewer

2
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When surveyed control is provided we link them to common corners in the Parcel Fabric and check the fit prior to performing adjustments. 

This allows for “self-healing” of the parcel fabric over-time as more control is added and adjustments are performed.

As newly recorded record plats are added to the Parcel Fabric we are  able to maintain the record measurements in the parcel fabric continually





Thank You for Attending

Contact:

Jack L. Avis, PLS, GISP
Senior GIS Analyst

Pima County, Arizona

Jack.Avis@pima.gov
520-724-6815
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Here are a few take home messages about the Parcel Fabric process.
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