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Building a common cadastral data model
and core land records management tools
with object-oriented technology



NILS Partners

‘BLM
‘USFS
Bureau of Indian Affairs

‘Minerals Management Service

‘Fish & Wildlife Service



NILS Partners

State

Washington DNR
Arizona State Land Office
Montana

Tennessee
Utah

Private
ESRI
Fairview Industries
UCLID

Local

Maricopa Co, Arizona
Pima Co, Arizona
Pinal Co, Arizona
Oakland Co, Michigan
Polk Co, Oregon



NILS Vision

Assessor Value = $23,000.00

Riparian = Habitat Type
Zoning = Light Industrial

Tree = Cover Type
LR 2000 = MTM43258 Erosive = Soil Type

Tax Assessor
— - o

EEgE =

»

Sail Type

i "/

Parcel Fabric ‘\ = Vegetation Cover

Legal Description & Topography
Measurement Soil

Survey




NILS Concept

From Field




NILS Concept

To Fabric



Development Strategy

Requirements

Customization

NILS

COTS




NILS Process

Requirements and
Use Case Workshops




NILS Process

Informal Reviews with Users

BLM Washington/Oregon State office
USFS offices in Portland and Atlanta
TVA

State of Washington DNR
State of Florida DEP
Counties - Polk, Fulton, Thurston

Informal Review with
NILS Advisory Committees

GCDB Technical Advisory Committee (GTAG)
BLM and USFS Lands program staff

FGDC Cadastral

Subcommittee




NILS Process

Draft Completed Nov. 29, 1999

Public Review (Nov.29,1999 - Jan. 15, 2000)
*Public Presentations - (Nov-Dec 1999)

Final Report Available March 2000

Detailed Feature Functions- September 2000

Currently working on detailed Use Cases for
Survey/Measurement Management



NILS Process

requirements

Iterative
Development

—

Version 3.0 - Version 1.0

Version 2.0



NILS Process

Story Boards



NILS Process Spatial/Alpha
4

Standard Query Tool } Numeric

(BRIO) Reports and
- Queries
Alpha numeric
M t
Repo U2 Graphic Display
Survey Parcel
Management Management
ARC Survey | ARC GIS GEOCOM
ARC INFO | !

GEO Database | = ARCIMS
ARCSDE Gateway ]/

Existing Transaction
Applications

RDMS
-




NILS Components

| National Integrated Land System

4\NILS

Survey Management

| National Integrated Land System

/.\NILS

Parce] Management

Survey
Management

Parcel
Management

| National Integrated Land System

/.\NILS

Measurement Management

National Integrated Land System

A N1L S

GeoCommunicator

Measurement
Management

GeoCommunicator



NILS Components Relationships

Field
Observations
| National Integrated Land System | Measurement
A+ NILS Objects
g \ Measurement
Network

| National Integrated Land System \%jects
N LL R
"Wsin 5 : Parcel
, ‘ | National Integrated Land System | ObjeCtS
‘ A~ N1 L S
r‘/f‘,i‘i -
z;:‘aa @ |

Land
Management

NILS Business Process WorkFlow



Survey & Measurement Management

National Integrated Land System | National Integrated Land System |
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Measurement Management

Survey Management




| wscatmaguica tease

Modified - ArcSurvey

The Arcinfo Extension for
COGO Users and Surveyors Feature M
GIS T

Measurement
Database Survey Point ° o
~® 2

Survey A
Measurement M\\
Q/ =

Computation

(All ArcSurvey slides are based on draft design information only)
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ArcSurvey is designed to...

« Manage measurement data in a GIS
« Associate measurements with geographic features

« Create and edit features using COGO constructions,
survey measurements and survey computations

« Store raw measurement values, constructions and
computations for later reuse

 Exchange survey data with 3rd party software and survey
sensors

« Manage the incremental improvement of a measurement
database

« Report results from computations
« Support and improve geometric quality in the GIS



ArcSurvey extends the
GIS framework to support
measurement management:

The data model is extended to support multi-source
measurements, feature construction, survey
computations, and survey points in association with
GIS features.

*The user interface is extended to support
measurement collection, editing and display.

*The developer framework is extended with survey
objects.
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Spatial Quality

ArcSurvey provides the means to maintain survey data
and make it part of feature geometry.

Lower order surveys - higher order surveys

incrementally improve geometric quality over time for
both the measurement database and the associated

features.
W Feature layer
A A
P2 P24
'Zi & / Measurement DB
P25 ¢
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Use Cases in the following areas will be detailed...

« COGO and layout

« Least squares adjustment
- Edit measurement data and utility tools
« Edit parcel fabric

omputatio

Instrupient

COURs document included 10 use cases,
this has now been expanded to approx 30



COGO and Layout Use Cases
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Construct point feature by traverse
Construct point feature by proportion
Construct point feature by intersection
Construct point feature by offset from straight
line

Construct point feature by averaging
Construct line feature - simple curve
Construct line feature — straight line
Construct line feature- spiral curve (future)
Construct line feature - offset from spiral line
(future)

Construct line feature- median line (future)
Section subdivision

Remove non-boundary line
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Least Square Adjustment
Use Cases

Identify least squares input data

Display unadjusted data in spatial view

Display polygon misclosures graphically (values color-coded)
Apply known corrections to distance measurements

Apply known corrections to direction measurements

Create approximate coordinate value for each line endpoint
Adjust measurement network with least square analysis process
Develop statistical analysis of adjustment

Append/incorporate new set of data for adjustment

(&5
@ Dependency @

Datum Point

=t

N\

o



Edit Measurement Data
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and Utilities Use Cases

Import GCDB data
Import control data
Display measurement data in spatial format

Display/edit source-level data in spreadsheet
format

Display/edit control data in spreadsheet format

Display/edit line data in spreadsheet format
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Edit Parcel Fabric

Use Cases

« Attribute polygons with legal area descriptions

 Display polygons with symbology by legal area description
types

 Annotate polygons with attribute data



IVIlIS'
Schedule Overview LYV LD

« Completed work
— Use cases (COUR) — Completed March 2000
— Requirements — Completed September 2000

 Work in progress (Survey/Measurement Management)
— Detailed use cases and requirements — Q2 FY 2001
— First prototyping begins — Q3 FY 2001



Parcel Management
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Parcel Management ~Fea

Provides a process for managing land records and
cadastral feature data stored in the database model. It will
provide custom feature classes, tools, and procedures for
editing land records in a transactional, history-tracking
environment. Support will be provided to allow users to
construct and edit legal description fabrics and to create
required parcel fabrics from them. Parcel fabrics may
include ownership, land use rights, tax assessment, and
others.

PARCEL
FABRIC

LEGAL
DESCRIPTION
FABRIC



Parcel Management - B

The business processes necessary to
maintain land records in an
automated environment.
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Verify Parcel - the various identification, verification and
decision steps required to process the original filing of a
document (i.e., deed being recorded or application filed).

Construct Legal Description - allows for creation and
maintenance of current and historical legal descriptions.

Edit Legal Description Fabric - allows for generation and
maintenance of survey and non-survey descriptions in an
integrated geometry layer as the building blocks for parcel
legal descriptions.

Edit Parcel Fabric allows for building and attributing
parcels necessary to maintain a '‘coverage' based on a
particular business practice (e.g., ownership, rights, and
restrictions) in a user-defined geographic area.



GeoCommunicator
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GeoCommunicator “powered by”

GeoCommunicator shares a
common database with the T
Geography Network J B::k ) Fo:aldv ?ﬂp Rafesh I—@e %uv Pt Et )

J Address I@ hitp: #gnstaging esr com/gencomn j @ Go
= e m—— - — —
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Search Favortes  Histary

|| Blo Edt Yew Fovoles Toos Heb [+ |
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Home

The Geocommunicator is a Geography
MNetwork channel focused on data and
About activities of interest to land managers within
the United States.

Use the GeoCommunicator Explorer
to search and view maps and other
geographic content over the Internet

Forum The GeoCommunicator
incotporates many of the features
of the Geography Metwork with
enhanced search capabilities,

The Geography Network is a global community

of data providers wha are comrnittad to making

Reference

geagraphic content available. This content is

published from many sites around f d ref terial f
arums and reference material for
GEOSERVICES the Wﬂrld, Dwvldlnu you
. i parcel, survey and other land
immediate sccess to the latest
SOLUTIONS _ record related data and activities.
maps, data, and related servicss.

This partal to the Geography
COMMUNITY

Network enables you to discover

this content and share your own.

LAND MANAGER‘}

graphy Network

E v BESY Use the Land Manager tool to identify land RSTGOV
Publish managers for public lands et L
Free Resources + Foatired Publisher « View Live Maps  « Download Geodata Data )
Be a Publisher ? « Build Custom Apps  « Publish Your Content b
=) co“tact GeoCormrmunicator is an official United States Government website,
seionce tor 8 changiog workd * Find Useful Tools  « Share Your Ideas GeaCarnrnunicator is provided by the Bureau of Land Management

% the .5, Forest Service, This iz a L5, Government Computar
Systarn. Bafara cantinuing, pleasa read this disclairmer and privacy

statement, — =
| >

% @] iavascript.// ’_|_|° Intermet A

About | Maps | Data | GeoServices | Solutions | Community

Copyright wironmental Systems Resesrch Ingtit




GeoCommunicator Architecture

GeoCom DESKTOP CLIENT

BROWSER
(IE5+; NETSCAPE 4.51+)

FIREWALL
GEOCOM WEB SERVER
(SOLARIS 2.6)
iPILANET WEB SERVER 4_\
COLD FUSION
JAVA SERVER PAGES (JSP) NOTE:
ArcIMS APPLICATION SERVER
GeoCom
ArcXML process

services may

GEOCOM PROCESS SERVER be hosted on a

SOLARIS 2.6 . X
( ) <—— | single machine,
ArcIMS SPATIAL SERVER H 1
VAP SERVICE or dlstrlbut_ed
QUERY SERVICE across multiple
server
machines.

GEOGRAPHY NETWORK GEOCOM DATA SERVER
DATA SERVER (SOLARIS 2.6)
(SOLARIS 2.6) : J
ArcSDE
ArcSDE
AroSDE ORACLE |




GeoCommunicator Architecture ‘

 Web site development

Development web site is: http://gnstaging.esri.com/geocom

Web site status

Forum for GeoCommunicator discussions completed
Contact Information completed

Publisher Registration completed

Map Explorer completed

Land Manager Tool completed

Subscriber and Activity Naotification Function to be completed
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GeoCommunicator Home Page

soft Internet Explorer

Favortes  Toolz  Help

e« s 9 o Gd 8 | B
Brack: Farpard Stop Refresh  Home Search Favontes  History Izl Print Edit
Jﬁgdress I@ http:/ fgnigtaging. esn. com./geocan, j ﬁGD

oniiuf]

Home SEARCH & VIEW

The ceoCommunicator is a Geography
Network channel focused on data and
About activities of interest to land managers within
the United States.

Uze the GeoCommunicator Explorer
to search and wiews maps and other
geographic content ower the Intemet

Forum The GeaCaommunicatar
incorporates many of the features
Reference of the Geography Netwolrllclwith
enhanced search capabilities,
forums and reference material for

parcel, sureey and other land

record related data and activities.
Explorer

Manager

LAND MANAGER]

Uze the Land Manager tool to identify land ’F“
Publish managers for public lands M!‘%Eg"%?
Data
Contact GeoComrunicatar is an official United States Government wehsite,

GeoCommunicator is provided by the Bureau of Land Management
& the .5, Forest Service, This iz 2 .5, Government Cormputer
Systern. Before continuing, please read this disclaimer and privacy

staternent. T -
| »

|@ javaschpt: A4 |_|_|Q |nternet i
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Publisher Registration
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I Fle Ect Miew Favortes Jools Hep
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Back Forwerd Stop  Relfreth  Home Seaich Favorbe: Hislosy il
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Home Publisher Registration

About The GeoCommunicator is a land records community of geographic data
providers committed to making geographic content available to others, If you
have geographic content, such as maps and data, that you are interested in
Forum sharing with others, we invite you to join us as part of the GeaCommunicator.

Join the GeoCommunicator Today!

Reference

Becoming & GeoCommunicator publisher is easy, The first step is to register your
arganization onling. You may then publish your geographic content, including map
GeoCom services, map images, data sets, or custom solutions, by providing basic "metadata®
=it information about the content, By registering content, you are acknowladging

WTT acceptance of the terms of the GeoCommunicator Participant Agreement. For
additional details, please wisit our overview on howr to participate in the
GeaCommunicatar,
Register Online Now!
“l Already Registered?
Contact Login to Update Entries

Publisher Note: If you are registered in the ESR] ArcData Guide,
wnllmaw uss that lnain infarmation for the Ceacammonicatar I _Iﬂ
L

8] hipe/grstaging esi comigeocomiregistes clm [ [ nteenet 7




Search and View

FIH.[.I CONTENT VIEW COMTENT
Towmahip & Rasge

* DEFIME SEARCH AREA

I Ficd Placs fo- Gash Find and View Geographic Content

| SEARCH
The GeaoCommunicater Explorer enables you to discover and
| | aCCass de vanety of geographic content. Th hant
] }q!@lalﬂ‘q actcess a wide vanety of geographic content 15 contar
. - e includes map services, data sets, custom solutions, and much

= : mara. To find this content, you may use the tools on the left to:

= Search lor Land Becords Conlant, o
= Bearch for Any Content avallahle in the Geography

Metwork

Once you have found what you are looking for, you can view the

* DEFINE SEARCH CRITERIA comtent in this wedow oF with your favornte wiewing too

Devalopsr Type

[ALl Developer Types =l
Conbent Typs

|i|.|.i| Geographic Conktent ﬂ
Craty Thama

[ALL Dare Themes =]
Kayword
(ALl Kepwords |
Crate Ranige
FEom [_ Ta I_
= SEARCH

2] Dore [ [ whera 2




Township and Range

3 G eoll ommmracsion Ex cimeofl Inteined E I|I|I1I|'l

LﬂCnn"r uficai
e

# a2 L - .
FIND CONTENT VIEW CONTENT

DEFINE TOWHNEHIP
& RANGE CRITERLA

Stata
[colorass =l

Principal Mendian
|EL:-|:I:J1 Frincipal :l acoess a wide vanety of geographic content. This contant

I— includes map services, data sets, custom solutions, and much
Toawnship

mare. To find this content, you may use the tools on the left to:
Township Derecton |5c"-I':41 "'|

Find and View Geographic Content

The GaoCaommunicator Explarer gnables yvouw to dscover and

Ranigs = Search lor Land Becords Conbant, o
Range Cirechon m = Bearch for Any Content avallahle in the Geography
Metwork

- [Semen]

Once you have found what you are looking for, you can view the

comtent in this wedow oF with your Tavonte vigwing too




Search Results

E G eollommuracsion Eeplorer - Micioeofl Dnbemmed FI'I'HIF!

eﬂCnrr'l Ul I"cn

.j:— I.{i a
FIND CONTENT
Towmahip & Rasge

* DEFIME SEARCH AREA
1 Find Place for Search
| SEARCH

(o xal=l 08|

* BEFINE SEARCH CRITERIA
Devalopsr Type

[Federal =l

Content Typa
|i|.|.i| Gecgraphic Comtent ﬂ
Craty Thama

VIEW CONTEMT

Records Found: 50

Summary of Content Found by Search

Map Services

Publishar; EP& L A r e

Content Tithe: Superfund and Towme Sites
Content Type: Image Sarvice

Content Doveloper Typae: Fodaral
Coverage Area: United States

Wiskrer Derishi L

Publisher: U.5. Gaoleqical Survey
Content Title: National Elevation Datasat
Shaded Pehal

Content Typae: Jfl"l-iq@ Sanice

GContent Developoer Typae: Federal

|.m Dares Themes El Covarage Araa: Unitad Statas
Kayword Resalution: 30 meter
4 L L3
|M-] el J Yiarer Dpcaile Yiew Hap
Crate Ranige
FEOE ||.955 To |_"|:':l|:l
«| SRARCH Solutions
Naskllrbsnae 100 ©amlrnim =0 Somena — .'J
2] Derm [T [ wheert i




Search Details

el aaminaln

3 G poll ommuracsion Exp

ofl Interned Exploies

' Egéhffi'ﬁmriru:'.'._”

- N e N
FIND CONTENT
Towmahip & Ringe

* DEFIME SEARCH AREA
1 Find Place for Search
| SEARCH

EEREDE

- L.

* BEFINE SEARCH CRITERIA
Devalopsr Type

[Federal =l
Conbent Typs

|i|.|.i| Geographic Conktent ﬂ
Crata Tharma

[ALL Dare Themes =]
Keyword

(ALl Kepwords |
Crate Ranige

= SEARCH

Foarch Bowulin

Content Citation:

Title of Content: Superfund and Texic Sites

Type of Content: Imaga Sarace
Content Publisher:  EFP&

Content Developer:  EPA

Content Developer  Foderal
Type:

Publication Place: Redlands, CA

Publication Date; 2000-06-26

Content Description:

Conbent Summary: This mad Service prasants
Suparfund and Tosis Felease Inventory (TRI) s®as in
the Linbad States. Superfund sites are uncontrolled or
abandaoned places wheng hazardous waste 13 lacated
possibly affecting local ecosystems or people. The TRI is
an annual report of tosic chemecal pollubon released
ints the envirenment by busingsses throughaut tha
coenkry, It is available so EP&, other levals of
gavernmant and the public can analyze industnes’
progress towand reducng pollution. [t also allows
indwediiale 0o MORToFr CoORtaMINST0n Comeng Moem
Faciltgs located midar redrd@ntal communtsds. The map
sardice alsn contains basemap data from ESRI

|* LE
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The Land Manager

2} GeoCommunicator Land - Miciosolt Intemmet Explorer

The o e fa Lo b o =
| ¢ . =» . @ B A QA @I B I O,

Back e Stop  Fefresh  Home | Seach Favorles Histoy | Mal Prind Eck |
|ﬁd-cltl1|£'| Fitpe festr aridgeocoenL ardb anagee foevwer b 2 Tille= GeoC ommunic abor 5200 and %20 ﬂ oG

— %

% J « Land Mﬂw

FIND CONTENT VIEW CONTENT
0| R | | 47| |

Layers

bt kg
F € US States

W Countrigs of the World ()

Refresh Map |

Quick Start

1. Locate the land you are
interested in by using tha
Havigation tools
EERRIEISEC
2. Chck on the Land Manager tool
I to activate it.

3. Chck on the desired land i the
map to display the land manager

informatian,

'Il:l_p afmaled by Geabossunsiskir




LM Colorado

smmunscalon Land - Miciosoll Intemnel Explore:

| I
|| Bl Edt Vew Favoiles Took Hep I-

[g-2-2 2 &/ @a & 3B

Bnk Eorpies El_qp Refresh  Home Seach Favortes  Hesoy Had

26

|ﬁﬂhﬂ|€| Fitp:  heran/geocoen/L ardb anages Saever i Tille=GaoC ommunic sl 5 200 snd 5200 ﬂ o Go

2 000NN ed riw' = —
+ Land Manager ST S
FIND CONTENT VIEW CONTENT

EE(R} Q||| &
Layers

Wisibe Akes
0 Siate Boundarias

© US Major Roads

' BLM Districis

T Countnes of the Waorld
Fafresh Map

HEWCAETLE

"_"_"_"‘-\_._\______,_,_

L s

CQuick Start

ROYAL GORGE

1. Locate the land you ang S UNNIBEN
L RURCOMPARERE BABIN

interested in by using the L

Mal.'lg.]Tll:m tools

EERIRIE T

2, Chck on the Land Manager tool

I to zctivate it.

3. Chck on the desired land i the

map to display the land manager

information,

&7 Map: 100 58, 37.05 - Image: 504 . 333 ~ ScaleF actor. 001 GOSE966 36932362 [ | Za Local et 7




LM Gunnison

R GeoCommunicator Land - Miciosolt Intemnet Explorer
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Gunnison National Forest
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Land Type

National Forest FS

Phone

(303) 275-5350

URL
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l Rio Grande National Forest
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GeoCommunicator Forum
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D Edt D HewMeszage: ) Semch o Optorn o Logoutin

Y\ elcemne to the GeoCommumic ator Discussien Forums, These fonams are
miended to get you conmected to users and poblishers inthe Geollommminicabor
and the Geography Metwark Yow can use thas tood 1o belp Bnd cemamn types of
data, make sugzestons for content you'd ke to se=, or get ips on how to pubbsh
cedibent yourell

Below are a few topecs for discassien, and for more méormation about usng ths
taal, please see the mstnectons and bnks af the boftom of thiz page
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NILS Status

 Final Report Available March 2000

(NILS web page)

 FY 2001 GeoCommunicator

* FY 2001 / 2002 Survey Management

* FY 2001 / 2002 Measurement Management

National Inegrated Land Sysiem

« FY 2002 / 2003 Parcel Management




For more information

www.blm.gov/nils

or

303-236-0815



