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So urces: MSDI Co un ty Bo un da ries (2018), MSDI L a n dco ver Fra m ewo rk 
(2017)

Casca de Co un ty is situated ea st o f the Co n tin en ta l Divide a n d serves
the co m m un ities o f cen tra l a n d n o rthcen tra l Mo n ta n a  a s a regio n a l hub .
T he co un ty has a m ix o f pasturela n ds, cro pla n ds, a n d wildla n ds o utside
o f urb a n  develo pm en t. T he co m m un ities in  the co un ty ha ve
en viro n m en ta l a n d develo pm en t lega cies in  m in in g, fo restry, a griculture,
in dustria l sm elterin g a n d refin em en t.

On e o f the cha llen ges fo r the Casca de Co un ty Pla n n in g Divisio n  is
a dm in isterin g zo n in g o ver a large, diverse co un ty with a cha n gin g
eco n o m y a n d shifts in  develo pm en t pattern s. Pre-existin g to wn s
a n d residen tia l develo pm en ts a lo n g with in creasin g dem a n ds fo r
exurb a n  a n d ra n chette develo pm en ts in  a gricultura l areas pro duce
co n flict with a gricultura l a ctivities a n d asso cia ted in dustria l
a ctivities. T he Agricultura l (A) District a dm in istered b y the
Casca de Co un ty Pla n n in g Divisio n  co n ta in s severa l areas where
la n d use co n flicts ca n  erupt due to  pro xim ity. T o  a ddress this issue,
a split o f the A District in to  two  districts which divide a llo wed uses
b etween  them  was pro po sed b y pla n n in g sta ff. T he splittin g o f the
district geo graphica lly po sed a pro b lem  due to  the size o f the
district. Sta ff wo uld n eed a n  efficien t wa y to  iden tify residen tia l
a reas within  the A District a n d delin ea te a b o un da ry to  b uffer
tho se areas (pro po sed Mixed U se – 20 District) fro m  the
surro un din g areas (pro po sed Mixed U se – 40 District). T his po ster
pro vides a dem o n stratio n  o f applied GIS m etho ds a im ed at
pro vidin g a m etho d fo r splittin g a large rura l zo n in g district in
Casca de Co un ty, MT . As such, it pro vides a co n trib utio n  to
un dersta n din g the un ique pro b lem s o f rura l pla n n in g a n d m etho ds
a im ed at a ddressin g them .
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Sources
Casca de Co un ty Pub lic Wo rks Pla n n in g Divisio n . Perm its Data b a se. Pub lished 2018.
Micro so ft. U .S. Buildin g Fo o tprin ts. Pub lished 2018.
Mo n ta n a  State L ib rary (MSL). Mo n ta n a  Ca dastra l Fra m ewo rk. Pub lished 2018.
Mo n ta n a  State L ib rary (MSL). Mo n ta n a  Hydro graphy Fra m ewo rk. Pub lished 2018.
Mo n ta n a  State L ib rary (MSL). Mo n ta n a  L a n dco ver Fra m ewo rk. Pub lished 2018.
Mo n ta n a  State L ib rary (MSL). Mo n ta n a  T o wn s. Pub lished 2010.
Mo n ta n a  State L ib rary (MSL). T ra n spo rtatio n  Fra m ewo rk. Pub lished 2018.
Casca de Co un ty Pub lic Wo rks Pla n n in g Divisio n . Perm its Data b a se. Pub lished 2018.
Casca de Co un ty Pub lic Wo rks Pla n n in g Divisio n . Pro po sed Z o n in g Map. Pub lished 2019.

T he Agricultura l (A) District, a dm in istered b y the Casca de Co un ty Pla n n in g Divisio n , is a
la rge district co verin g appro xim a tely 1,253,700 a cres (a n  area larger tha n  the state o f
Rho de Isla n d) o f private la n d a n d a ffectin g appro xim a tely 9,480 la n do wn ers. T he district
exten ds fro m  the o utskirts o f the City o f Grea t Fa lls to  the o uter b o un da ries o f the
co un ty with the exceptio n  o f o ther in co rpo rated cities (Neiha rt, Belt, a n d Casca de) a n d
the Mixed U se Districts in  o ther n o n -in co rpo rated to wn s (Sim m s, Sun  River, Mo n a rch,
etc.).
Sta ff o b served that clea r develo pm en t pattern s co uld b e perceived a lo n g the Sun  River
a n d Misso uri River co rrido rs a lo n g MT  89 a n d I-15, respectively. T he predo m in a n t la n d
use in  these areas ten ded to  b e residen tia l with a gricultura l, in dustria l, a n d co m m ercia l
uses b ein g m ixed thro ugho ut. With a m ix o f existin g uses a n d a district chara cter tha t
wo uld b e m o re a ccurately reflected as a “m ixed use” district, sta ff so ught a m etho d fo r
splittin g the A District that wo uld pro duce a district aro un d clustered residen tia l area s
o f sm a ll lo ts a n d a n o ther district co m po sed o f sparsely po pulated, large lo ts.
T he geo graphy pa n els to  the right pro vide three a n a lyses that pro vided sta ff with a tim e-
effective, efficien t, em pirica lly-driven  b a sis fo r the pro po sed rezo n e districts o f Mixed
U se – 20 a n d Mixed U se – 40. Geo graphy 1 pro vided a prelim in a ry district divisio n
a lo n g residen tia l lin es in dica ted in  the a n a lysis. Geo graphies 2 a n d 3 pro vided suppo rtin g
eviden ce fo r the o utput pro duced in  Geo graphy 1.

Results

Splitting a Large Rural Zoning District Along Residential Lines
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So urces: U SGS DEM (2018), Micro so ft U S Buildin g Fo o tprin ts (2018), MSDI 
T ra n spo rtatio n  Fra m ewo rk (2018)

Structures fro m  the Micro so ft Buildin g Fo o tprin ts dataset
were used to  perfo rm  a structure den sity a n a lysis. T his
a n a lysis in o lved pro ducin g a raster with cell va lues po pulated
with a structure per square m ile den sity va lue. T he resultin g
a n a lysis sho ws the n a tura l brea ks cla ssifica tio n  o f the
resultin g va lues in to  five cla sses. T he den se clusterin g o f
structures clo sely para llels clusters o f sm a ll lo ts po rtra yed in
Geo graphy 1 (G1). Co n trary to  that tren d,  the areas aro un d
Eden , Giffen , a n d Sto ckett sho w a high den sity o f structures
b ut the predo m in a n ce o f large lo ts po rtrayed in  G1 suggests
that these areas co n sist o f large lo ts with severa l structures
lo ca ted o n  a sin gle lo t. T his a n a lysis pro vides in sight in to  the
geo graphy o f structures within  the Agricultura l District, b ut it
pro vides little help in  un dersta n din g use.

Geography 2
Structure Density Analysis

Cluster and Outlier Lot Analysis
Geography 1

Sources:  MSDI Montana Cadastral (2018), MSDI Transportation 
Framework (2018), MSDI County Boundary (2018)

T he Cluster a n d Outlier An a lysis to o l pro vided a to o l fo r expeditin g
the district creatio n  pro cess. Sin ce this to o l co uld determ in e ho t spo ts
(clusters) a n d co ld spo ts (o utliers) b a sed o n  a weighted qua n tity, the lo t
sizes o ffered a wa y to  geo graphica lly referen ce clusters o f residen tia l
uses within  the Agricultura l (A) District. On  the assum ptio n  that sm a ll,
n o n -co n fo rm in g lo ts (lo ts less tha n  20 a cres) in  the curren t A District
were likely created fo r residen tia l use, clusters o f these lo ts wo uld
suggest higher den sities o f residen tia l use. T he weights fo r lo t sizes are
as fo llo ws: “1” fo r lo ts less tha n  20 a cres; “2” fo r lo ts grea ter tha n  o r
equa l to  20 a cres b ut less tha n  40 a cres; “3” fo r lo ts grea ter tha n  o r
equa l to  40 a cres b ut less tha n  160 a cres; “4” fo r lo ts greater tha n  o r
equa l to  160 a cres. T he high-high cluster a n d lo w-lo w cluster represen t
a regio n a l sim ila rity o f lo t sizes, la rger o r sm a ll, respectively. high-lo w
a n d lo w-high o utliers represen t regio n a l dissim ila rity o f lo t sizes, large
a m o n g sm a ll a n d sm a ll a m o n g la rge, respectively. T he result o f the
a n a lysis suggested tha t gro upin g the geo graphies with lo w-lo w clusters
to gether with high-lo w o utliers wo uld pro duce a b uffered residen tia l
a rea. T his geo graphy pro vided the b asis fo r the Mixed U se - 20 (MU -20)
District a n d the rem a in der pro vided the b asis fo r the Mixed U se - 40
(MU -40) District.

T he a n a lyses describ ed in  this po ster pro vide a n  efficien t m ea n s o f iden tifyin g
residen tia l cluster areas distrib uted thro ugho ut a large geo graphica l area. T he results o f
Geo graphy 1 pro vided a n  em pirica l b a sis fo r delin ea tin g district lin es a lo n g residen tia l
cluster areas effectively pro ducin g a b uffer. Geo graphies 2 a n d 3 pro vided further
eviden ce that the district lin es wo uld capture den se residen tia l areas thro ugho ut the
Agricultura l District. T he resultin g pro po sed zo n in g districts are displa yed in  the m ap
a b o ve. T he Mixed U se - 20 a n d Mixed U se - 40 Districts, to gether, represen t the
curren t Agricultura l District.

Pub lished 2019 Created b y the Casca de Co un ty Pla n n in g Divisio n

Geography 3
Permit Density Analysis

So urces: U SGS DEM, Casca de Co un ty Pla n n in g Divisio n  Perm its,
MSDI T ra n spo rtatio n  Fra m ewo rk

Perm its fro m  the Pla n n in g Divisio n 's data b a se were
geo referen ced usin g geo co de with ca da stra l parcels a n d then
co n verted to  po in ts. T he resultin g perm it po in ts were used
to  pro duce a perm it den sity a n a lysis. L ike the a n a lysis in
Geo graphy 2 (G2), this was pro duced thro ugh a m a gn itude
b y area va lue po pulatio n  o f raster cell va lues a n d displa yed in
a five cla ss n a tura l brea ks cla ssifica tio n . T he perm it po in ts are
o verla id the resultin g raster with the use type cla ssified. T he
resultin g a n a lysis sho ws that Geo graphy 3 (G3) a n d G2
co m plem en t the la n d use pattern  assum ed in  G1. T he three
a n a lyses co m b in ed pro vide suppo rt fo r usin g the results o f
G1 as a b a sis fo r splittin g the Agricultura l (A) District in to
two  districts with the a im  to  b uffer tho se residen ces a ga in st
the higher in ten sity uses a llo wed within  the A District.


