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Firstof all, thank you for giving us your time today.

Our reason for being here today is primarily alibateffort to establish the next
generation (NexGen) of the 911 emergency resporssers. NexGen 911 will rely

much more heavily on mapping and will require matgra call address (“geocoding”)

or location to a point representing the call reggoiocation Unfortunately, you can'’t
really think about just one GIS data set supporgegcoding, you have to think of a
whole stack. At the bottom you see orthophoto s-ihthe base for all other GIS efforts.
it's the same map you see in Google (they are &maligh to credit us if you look
closely). On top of the ortho, is the NAVTEQ streeap of the commonwealth which
we collaborate with Navteq on maintaining. The ragtits of way and ortho provide

the framework for the next layer, which is the asses parcel mapping. Parcel data is
managed at the local level by assessors, who adeiglly getting into GIS. As you'll
see, parcel data is critical for what we want tdafd\extGen 911. Then on top of that is
building footprints, we’'re developing automatedhieicues for mapping those which I'll
show you. Where we want to end up is with an asklamd a location for every structure
to which an emergency service provider might haveespond. As it happens, these four
data layers are essential for a lot of other aawiat all levels of government and so
they were the focus of the Strategic Plan for Melsssetts Spatial Data Infrastructure
which we released in 2007. Among other importeags, this strategic plan promotes
the concept of digital map information as a fornpoblic infrastructure for the 21
century.
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Courtesy City of Cambridge

We thought it would be useful to briefly providens® broader context for this
project. The past 40 years have seen the conweo$iall forms of record

keeping in municipal government (financial, payrplirchasing, clerks records,
etc.) from paper and card files to computerizedrmds. Moving map records

into a GIS database is the continuation of thisdreOn the screen you see
examples of map and data records that were urdiita20 years ago typical of all
communities in the Commonwealth. They are stilatwou find in many
communities. In many ways the records shown alaoge geographic
information system (GIS). And to the un-initiat@ast as confusing to use as the
computerized version!
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An important point to keep in mind is that a GI®ydes a connection between
the map graphics, in this case an assessors pailggbn, and descriptive
information. In this example, the descriptive mf@ation or “attribute data” from
the assessors tax list for a single parcel is abkglthrough the GIS software
tools. Of course this is only possible if the @es of creating GIS data has

included establishing a link between the assessaps and information from the
assessor’s tax list database.



Note the mismatch between the assessors parceisidoes and the underlying
spatially accurate photo base map (“orthophot@his sort of tax mapping is
even less useful if it lacks the tax parcel ID rexktb link the mapping with the
assessor’s tax list or CAMA database.



Produce a Plan for Standardized Parcel
Mapping

— Information gathering workshops

— In-depth interviews with major stakeholders
— Presentation at MAAO summer conference
— Draft plan, solicit comments, finalize

— Plan funded with small federal grant

— Plan document will follow federal template
— Plan written jointly with a consultant

— MassGIS managing project, but...

MassGIS has initiated this planning procesbecause we know that there is a i@ahmunity of
interest around assessor’s parcel mappinghether directly in the assessment process, irr othe
aspects of the real estate business, or in aesvitom development review to emergency response.
As we will show you latter in this presentation,mg@ommunities have recognized the need for
and broad value of digital assessors mapsMany communities have a version of their asgésso
maps in digital form. However, thalue of those digital mapsan bemultiplied many times if
they are standardized to a consistent and predictdé level of quality. Many people have been
talking about this value for years. However ibidy now, with the need to develop mapping
support for thenext generation of the 91mergency response system, that this acknowledged
value has been matched with the necessary fundghave, in effecteached a “tipping point”
and it's time to start planning for a systematipraach to achieving this goal. So through these
workshopswe’re reaching out to the various stakeholder group We want to give you our
understanding of this project and make sure we nstated your needs and interests so that we
develop a plan that appropriately supports the sieédll stakeholders.

Just one more thing to make clear - MassGIS has de&eg the logistics and planning for these
workshops; this kind of statewide coordinationastf our legislative mandate. However, this is
not all about MassGIS rather it's about the needs, opinions, and irtsighassessors, GIS users,
appraisers, planers, and the many other userse$ssrs parcel maps and data.



There ardots of players— three levels of government as well as the prigatgor.

Local governmenthas the primary responsibility fomaintaining the tax maps However, the life
story of a parcel begins with regional governmastin a legal sense, a parcel is created at the
registry when a subdivision plan is recorded. If®dommunication between registries and assessors
is very important.

The role ofstate governments less well defined, but there are definitedghnical resources and
economies of scalthat don'’t exist at either the local or regionalde There is also thauthority
to review and certify the local tax lists at DOR

As use of parcel data expands, we also need termdar thalistinction between boundaries in a
legal sense and tax mappingThat’s important because even with the besttffocompile the
information on an orthophoto base map, in accordavith the MassGIS standard, the assessor
parcel map lines are still not the legal depictiprgperty boundaries are something that only a
surveyor can provide. So, in this contakgclaimers and proper use of the data are importan

We alsoneed to be sensitive to local concerns about shagiparcel data It's apublic record
and there is no option but to make it availablé,How we do that and how vesmsure the
information is current and how weensure proper use of the informations still an issue.



Abutters lists

View parcels and surrounding 2
desk "Using the digital parcel map is such
an automatic thing for me with my

MASWRE UGB RGRNTEE ) oisa) system that | probably am
(WELETalo S (o] olo]o] =Tol0\YAR=10 in and out between [the database]
visible from the road and the maps 50 times per day.“

STale KT (eT e W Wal=lle]glele]fale Cindy Cosgrove, Principal Assessor,
other coding Town of Auburn

View orthoimagery and find improvements
Mass update of CAMA records during revaluation

Abutters lists — 1 click, 10 seconds for list andosa

You have the ability to see parcels and surroundneg without physically
having to go out in the field. Information is rigtn your computer. You don’t
have to fumble around with paper maps.

You can clearly identify locations of parcels itatenship to the zoning and
with the orthophotography you can identify wetlaadsl other land factors that
are not visible from the road.

You can visually display different data from youynpaaisal system and identify
errors in neighborhood delineations and other apdin

Using the orthophotography you can find additioreglp, decks and other
improvements that were done either without permotsiever got picked up.

mass update of CAMA data during revaluation.



Assessors using GIS software can also take advaofagther map information. In this example,
overlaying natural resource layers such as wetlamakes it possible to evaluate constraints on

property that affect value. Other constraints alue such as slope, Title V setbacks, or othepfact
may constrain value.



Once parcel maps are in a GIS, they can be thefbaadjusting zoning boundaries so that district
boundaries align with assessors parcel lines wieynshould.
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Neighborhood Analysis for Valuation (Hull)

Some assessors have used GIS to assist in anah@wipcation affects value. In this example, a
neighborhood analysis by the Town of Hull showihgttproperties with ocean views need to be
valued differently than those that don't...



Problems/Ques

Concord

Online Property Viewer
5/122010 New Sea
zoom out J in

=2 el Property 1D 2163
Location 36 ANTHONY DR
Oviner  TAYLOR, RAYMOND B,

Abutter List Mailing Labels
e .
PropertylD 216-12
Location 10 ANTHONY DR
Owner  GAPES, RAYMOND
PropertylD 216-10
Location 10 QNEILL WAT
Owner  POLLARD, K, JEFFREY
PropertylD 216-38
Location 104 SRATUITY RO
Owner  MORIN, ADRIAN A,
PropertylD 216-5
Location 13 ANTHONY DR
Owner  KNEELAND, GAROLINE M,
PropertylD 216-6
Location 17 ANTHONY DR
Owner  LIVANGOGD, KAREN &,
PropertylD 216-18
Location 18 QNEILL WAT
537 Feet Owner  EVANS, GEORGE ROBERT
PropertylD 216-17

Pintable Map |  Lesation 20 ONEIL waY

E= PrintableMap v

Municipalities are putting not only assessing maps data on-line, but other
GIS data and even basic capabilities such as fgemgiabutters.



Municipal and Regional Planners

Economic development planning and implementation
Real estate sales/appraisal

Public health

Planning for preserving sensitive resources, both b iological
and physical (drinking water, sand/gravel deposits)

Transportation modeling

Mapping address locations (“geocoding”)

Next Generation E-911 (accurate address locations)
Etc.




Here’s an illustration of how geocoding works. You see here a street segment, a block on
main street and you see that on the left and right sides you have two address ranges — 100
to 110 and 103-107. If you're trying to get to 108, and all you have is the road centerline
with its address range, then you estimate the location of 108 accordingly. This is called
“linear geocoding” But as you can see on the bottom, that doesn’t always work very well
sometimes — number 105 estimated to be in the middle of the block winds up in front of the
wrong house. This example is fairly tame and, for many situations, the result is “good
enough” ; however, linear geocoding can produce results that are often much worse. The
reason for this error is that the address location is interpolated based on the assumption
that the addresses in the range are evenly distributed along the street block. Geocoding to
the parcel level, if the parcel has an address, is necessarily going to be more accurate.

Geocoding is very useful for anyone who wants to see the approximate location on a map of
where they want to go, who is planning service deliveries, or who wants to look at the
demographics of their client base. But | want to stress the word approximate, because
we’ve seen errors up to several hundred feet with linear geocoding.



Cohasset, MA

Number of assessor records: 3178

Number of single-family
residential records: 2195

Number of successfully
geocoded records: 2014

Match rate: 91.75%

Average distance between a
geocoded point and its
associated address frontage:
133.8 meters (439 ft.)

Legend
Distance from geocoded point
to associated parcel frontage
@ 0- 100 meters
100 - 250 meters
250 - 750 meters
@  More than 750 meters 5
I:l Parcel Boundaries [1} 750 1em

The biggest issue though is one that we can’'t @ehlat all no matter how hard
we try and that is linear geocoding itself. Hera’'map of Cohasset with
geocoded structures color-coded for the erroreéir fiocation. You can see that a
lot of them are within a few hundred feet, but mang not. In fact the average
for all points, that is including the green onieg}00 feet. But what you also see
is a cluster along the main road that are more 2089 feet off. That’s pretty

far.

We see this all the time and | probably should haaele more of a collection of
examples, but if you just think about how lineaogeding works you can see
that its inevitable. Anytime the houses are restertly spaced along the road,
you'll get these errors. Well think about youritgd country road — that’s just
not the case. You might get a few houses at odevbiere the road intersects
another, then a half-mile or so with none, themach more houses where it
ends.



We did this in Cohasset for a few thousand addses$ie error here is on the
high end, but not uncommon -- 39 Atlantic Ave is @pp 600 meters away from
where Navteq data places it. This is the worse clst the average was 400
feet. That seems like a problem...



= A point to represent every building meeting
minimum criteria of size and use to which an
emergency responder might be dispatched based
on...

« An address (or a name) based on
— Parcel
— Other mapping
— Field Work

« Automate to the extent possible, then manually
review and edit

Some communities have what we call building foat{si- an actual polygon showing
the size and the shape of the building. We’regoatg to get there statewide, at least
not for a long time. We think the right compromisgoints — a point ...

The way you find the point, obviously, is the addre which might come from a parcel
map, or from other mapping, or from field work.

What we’re proposing is to do as much as possibl#he desktop, first in an automated
fashion, and then manually, and then go out irfitie.



TRUE COLOR IMAGES DEPICT RED, GREEN, AND BLUE LIGHT

THIS IS A FALSE-COLOR IMAGE IN WHICH WE ARE DISPLAWG NEAR
INFRARED INSTEAD OF RED. THIS WAS POSSIBLE BECAUSHE FOURTH
“COLOR BAND” — INFRARED - IS PART OF THE IMAGE.

THE EFFECT OF THIS CHANGE IS THAT VEGETATION APPEARRED;
EVERYTHING ELSE IS SHADES OF GREY.



HERE WE HAVE USED DETAILED ELEVATION DATA (NOT YETAVAILABLE
STATEWIDE) TO IDENTIFY OR CLASSIFY “GROUND” — THAT ISAREA WITH
LOWEST 5% ELEVATION

So the bright magenta blobs are higher elevatiot®oses. This analysis enables us to
differentiate houses from other, flat, hard surfasech as driveways.



Here we are back to a true-color (red, green, binagje. We have also taken the
magenta colored blobs from the previous image aabtie software fill in the gaps.

So we have crude representations in blue of houses



In this image we show yellow points representinchestructure; the points are created
by the software.

197 Points, 211 Single-Family Parcels in entir@are

Buildings at arrows are newly-constructed sinceddiailed elevation data were acquired
and so do not show up in the mapping.






Right-of-Way and Actual Access can Differ

In this example from the Town of Pepperell, we theeextent to which address
assignment and actual building access can diBeildings mapped as points
and associated with the correct site address wendthle geocoding to provide an
essential level of address mapping accuracy ferdibiiation.

25



Assign Parcel Site Addresses to Points




MASTER ADDRESS FILE (MAF)




Why have an address standard?

Need an address standard and MAF because most cutigstnave many different
address repositories and none of them agree. Werddn top of that the post office and
various state agencies collect addresses. Sowherse some software tools to
standardize addresses from multiple sources, we tievbeginnings of a master address

file.



UNIQUE STREET LIST

Here’s that first step, the list of streets, arehgo that you can see if you got one, two,
three or four of each. Often of course you'véawo and two, or three and one, and
you’ll be able to fix the problem easily becauswilt involve misspelling or | should say
more diplomatically different spelling. Other timene street will be missing and you
have to figure out why. Sometimes, one dataséteilnconsistent, and include two
versions of the street name so you'll get five arenrecords grouped. We've put
together rules for the various combinations — ifyadhle assessor has it, for example, it
might be a paper street. IF the assessor ddesvét it, that's worrisome.



WILLIAMSTOWN PILOT
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HOW WE WILL GET THERE




WHERE HAVE
WE COME
FROM?

For 2001 map, green = digital, blue = developingyg none. This map was
originally developed in collaboration with Dave Bethen chair of the MAAO
GIS Committee.

For 2010 map, dark or medium blue are communitiés &xisting digital
assessors maps, light blue are developing (leastrdunformation), and white is
no digital assessors map. While the 2010 statsslbke “good news”, much of
the existing digital data are out-of-date or veoppquality.

NOTE: all cities and towns in Berkshire County DO havéigital assessor map
of some sort.



PARCEL STATUS AS NUMBERS

So the problem with the existing data is that theneery little consistence from
one community to the next. It was with this in chihat in 2001, MassGIS
issued the first version of its digital parcel stard.



PURPOSES OF STANDARD




ORGANIZATION OF STANDARD




MINIMUM DATABASE
INFORMATION FROM TAX LIST




ADVANTAGES OF STANDARD




Link to Assessor’s Data Without
Standard...

One parcel has many condos, each of which is eetaord. Without standard or
some equivalent, the link between the map andatkhédt gets at most one of
those condos.



LINK TO ASSESSOR’S DATA WITH STANDARD...

Here the link picks up all the condo records. Tisisnportant for a variety of
reasons include abutter notifications and, of ceuasldressing.



Property Information On-Line

Going back to my earlier comment about all recondsing into digital form in
the past 30 or 40 years, the current trend ishfar information to find its’ way
onto the Internet: real estate information is noegtion.



Assessing data already on-line...

So, today you have a wealth of information available on the internet. How
many of you use this web site?



zillow.com...and others...

And of course, we cant leave out Zillow.com. While | understand there’s
skepticism and even scorn about information on web sites such as zillow, |
think the information on these sites will only get better and more
authoritative.



This site requires a subscription fee, although you can try it free for a short
time if you register.



DOR LA3 APPLICATION

A current place to obtain “comps” for rare uses saghin this case, motels
(purple dots with detail for one to the right)



Future of Assessing (?)

On the next few slides, we’ll show examples ofabheve.



Swimming Pool Being Assessed?

So, digital assessors map along with the photo tregeavailable through
MassGIS enables you to see property back yards.



MICROSOFT’'S BING MAPS

Also available on the Internet are air photos taken from an angle. These
oblique images can provide views of real property not visible from the
street. So, for example, you can check for pools, decks, or rear additions
that might not be in the assessing database.



DIGITAL REVAL:
STREET LEVEL VIDEO

This is actually Google’s Street View, but a frafrean a drive-by video would
look much the same.



...NOT POSSIBLE WITHOUT

STANDARDIZED PARCEL DATA

This is from a prototype developed for the MiddbeBmrth Registry of Deeds — an on-
line linking of assessors parcels and registrynéds.o Eventually title searches will be
done entirely on-line but this capability recortnslardized assessor parcel data.



WORKSHOPS: Minor Findings




WORKSHOPS: Major Findings

Assessors more likely to support maintaining digprcel map if can be used for

producing printed map format they use (even ifg@dmmap is used in electronic
format such as PDF)

Standardized assessor maps enhances (?) prokpeetgionalized assessing

Hypothetical DOR requirement for submitting map$tassGIS when they are
updated:



SUMMARY: PLANNING




SUMMARY: WHAT CITIES AND
TOWNS WILL RECEIVE




SUMMARY: WHAT WE EXPECT
FROM CITIES AND TOWNS




SUMMARY: NEXT STEPS




THANK YOU.

QUESTIONS AND DISCUSSION...







In this image we show yellow points representinchestructure; the points are created
by the software.

197 Points, 211 Single-Family Parcels in entir@are

Buildings at arrows are newly-constructed sinceddiailed elevation data were acquired
and so do not show up in the mapping.



