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This work relates to the PE-3 project Methodologies for integrating data across geographic
scales 1n a data nch environment Examples from Honduras PIs Ron Knapp and Greagire .
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Summary Bucuted dia,,UN
Accessibihty has socal, economic and environmental dimensions and can be seen both as & pressure on

existing natural resources and as a key factor in the development process } o). % b,

This report shows how we have created an accessibiity extension to a commion GIS package This
extension aliows users {o create and explore a vanety of accessiiity mdicators using a gnd Dased cost-
distance algorthm The users will be able to use ther own data but will be guided as fo the most
appropriate data sources for the cost-distance process

Following the cost-distance calculabion the users will be able to analyse ngt anly the travel cost maps but
also the aliocation of services and least cost paths 1o services

The extension allows users 1O explore accessibibly to any type of point type target, e g agricuitural
market, viable parts for expaort, or seed distnbution centres They will also have the flexibility to expiore
different scenarios such as the season (and s implications on ease of travel} and disaster type events
{such as logss of infrastructure due to flooding, earthquakes or landslides)

Introduction

Transportation is a cnbical funchion for an economy as it affects the movement of people, goods and
services, and development  In ¢ountries such as Honduras a complex transportation network permeates
the countryside with paths for walking, paths for horses and donkeys, single lane seasonal roads that
take c/vas (buses that often take regional and nabionall farmers and thedr produce to market), one and
two lane all-weather gravel roads, local surfaced roads, regional and national surfaced roads, and
motorways or freeways with dividers separating the carmageways In all there are more than six
transport classes  Each of these has typical speed of travel associated with it, which can be adjusted to

A et it

take into account slope the type of vehicle traversing 1t ramnfall over a 2 3“0{*»?&%5}%”%%;96 ~Or-an b

IYWEscs\.

adjustment for congestion  In the end & s possible to work out how long tak&z '
on the map to the nearest market town or hospital or school using a ;3a§"i:zcu§a§r Ve _
taken to reach a desired location can be generally refered to as s accessibility : ,ﬂ\ h
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Accessibility can be defined as the abiity for interaction or contact with sites of economic or social
opportunity, (Deichmann 1998), however there are a multitude of ways in which this intuitive concept
hias been expressed in the lterafure  Goodall {1987) defines accessibility as the ease with which a
location may be reached from other locations, and Geertmar (1995) states that the concept of
accessibiity can be used in rural development pohicy as an indicator or rural deprivation and as a vanable

on location analysis

Over the last ten years there has been a growing awareness that rural accessibility concamsmore than
Just roads, (Barwell 1996} Reports and surveys carned out in developing regions paint a picture of rural
isolation and unproductive use of mited resources, in which the farmer largely mhabits a waltking world
In bus introduction to 7ransport and the Viflags, Cleaver states that

' It 18 clear that the extremsly poor state of off the road transport system m }
| Afnca acts as a powerful brake on agncultural productity and growth |
Improved accessibility will reduce the economic costs of moving goods |
from focal markets and ease the bamers to social facitties This will
conitribute to sconomic growth and enhance social well-being

But before national governments can provide enwironments conducive to the development of local
mfrastructure, there 15 a need for a model which can incoroporate the local envirnomental factors which
define rural maccessibiity  Also any model should be flexibie enough not only to quantify time and cost
of travel but alsc infrastructure mprovement (or degredation) scenanos 1o be ¢reated and evaluated

Clearly there are different levels of infrastructure availability, transport availlability, and many different
environmental effects, and economic considerations  For example it would be impossible to apply the
same model of rural accessibilily to Sub Saharan West Africa and Central Amernican Hillsides, but any
model| shouid be capable of incorporating all of these factors in a way which 15 not only sensible and
geographically sensiive but alko educational and explanatory

Background and Justification

Spatial accessibility s determined by geographic location in relabon to target locabions, and by the
transportation facilities that are avalabie to reach those destinations Accessibilify 15 also influenced by
social factors such as knowiedge and information and by economic factors since the use of transport and
communication facilities s usually associated with some monetary cost Although it s difficult to
incorporate these economic factors explicitly in formal models, the selective weighting of one market can
mply the social and economic dimensions over another
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In pubhc planning, an important obyective 15 the equal provision of services for all people and in all parts
of a country For example, the population of & country or region should have simiar access to public
services, Independent from their location of residence Poor infrastructure and consequently limited
accessibiity imphes fawer opportunites for improving economic status, heaith or socal standmg
Ravalhon (19563, for example, speaks of & spahial poverly trap that may prevent the poor from breaking
out of local level constraints

Operational quantitative measures of accessibility are therefore useful in policy analysis where the focus
1$ on service provision, for example, in the health sector Other areas in which accessibility 15 ymportant
are economic applications, and, in fact, many of the gperationat measures of accessibility have first been

developed for lzbor market research and retad analysis

Geograpiucal information systems {GIS) lend themselves nafurally to the computation of accessibibty
indicators  GIS can represent networks, wilages or facihibes and provide functions to compute distances
and o define relationships among spabial obiects Consequently, certan accessibildy measures can be
computed using commercal packages such ArcView®

However, there 15 a distinct lack of any step by step, or easy 10 use models to develop transport maps,
accessibiity surfaces and the economic catchment areas of towns and markets  This 15 3 strange
omission from the planners toolbox, when accessubility s considered such a fundamental indicator of
economic potential and an undenable pressure on ecological systems  One posstble explanation 1 that
accessibility 15 50 poorty defined, may people talk about accessibility and there are many differing
opmigns as to what it actually 18 With so many differmg definiions prehaps we should not be so

suprisied that there are few tools and methods availlable

Methodology
To begin with, & 15 necessary to clanfy some of the termmology that will be used n this model

Accessibility 15 calculated on a fwclion surface A fncbon swiface consists of a reguiar two dimensional
grid where each cell in the grid represenis asther a ransport route such as roads, rallway hnes, fracks, or
navigable rvers, or relatively inaccessible land and water bodies

Different types of transport mfrastructure have different charactenstics A surfaced road, for example,
allows faster travel speed than & dit road In practice, it 1s therefore not enough to measure the distance
of & road connection between two points Instead, a measure of travel cosf s preferable This cost can
be measured 10 monetary terms or as favel ftime As will be discussed later in this section the cost to
travel across different types of land can be easily estimated
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Sources (pomis of interast) such as viflages, hospitals, or schools are usually focated on the transport
natwork and can therefore be represented in another gnd as cells that have a certain charactenstic This
characteristic could be the willage s population, the hosprtals number of doctors or beds, or the number
of teachers at a school If we are simply interested in 15 the presence or absence of a point of interest,
then all points can have the same value

The underlying theory 1s outlined in Figure 1, adapted from the Arc Info® and ArcView® 3 0a Help

Docurmnents
Functaion
COSTDISTANCE - Calculates for each cell the least-accumuiative-cost
distance over a cost surface o a source <ell or a set of socurce
cells
Unage
Cutput _grid = COSTDISTANCE (markets,friction, backlink, catchment)
Arguments
Markets ~ A grid that aidertifies Lhose cells vwhich repressnt
markets, to which a least accumilated ceost distance for svery cell zxs
caleulated
friction - A grid defining the impedance or cost te move through
each cell The walue at each cell location represents the cost per

unit distance for moving through the cell Each cell logation value
1s multaplied by the cell resclution {while also compensating for
diagoehal movement! to obtain the totasl cost of passing through the
aell You cannot have a negative cost

Backlznk ~ The back link grad contains values from 0 thrcouch 8§,
which defines the direction aleng the least accumulative cost path to
reach a market If the path 18 te pass inte the right neighbor, the
cell wall be assigned the walue 1Y, 27 for the lower right diageonal
cell and centinuing clockwise The wvalus 0' is reserved for scurcs
cells

catechment — the name of the output cost allocation grad The cost
allocation grid identifies for each cell, which market would require
the least accumulative cost te reach, 1, the catchment area of esach
market

Figure 1 The COSTDISTANCE furiction, as stated m the Arclnfo® Help-Documents

From the cell perspective, the otyective of the cost functions s for each cell location in the analysis
window, to determine the least costly path to reach a source  Each cell will need to deterrmine the jeast
accumulative ¢ost path to a source, the source that allows for the least cost path and the least cost path
tself Cost distance functions apply distance in cost urils, not in geographic units
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The cost gnd can be 2 single gnd which s generally the result from the composite of multiple grnids  The
units that are assigned to the cost gnd can be any type of cost desired  The dollar cost, tme, energy
expended, or a unitiess system which derives its meaning relative to the cost assigned to other celis

The cost values assigned to each cell are per-unit distance measures for the cell  That s, if the cell size
15 expressed 1n meters, the cost assigned to the cell 15 the cost necessary to travel one meter within the
cell If the resolution 15 50 meters, the total cost to trave! either horzontally or verbcally through the cell
would be the cost assigned to the cell imes the resolution

totil cost = cost x50

To travel dizgonally through the cell, the total cost wauld be 1 414 times the cost of the cell times the

cell resolubon

total diagonal cost = 1 414 x cost x 54

A cost path consists of sequentially connected hinks that provide the route for each cell location to reach a
source A cost path distance {(or cost distance} from any cell to a source 15 the accumulative cost of all
Imks along the path for the cell to reach the source tells  There are marny possible paths to raach each
source cell and there are many paths to reach the many source cells  There 15 on one least cost path
The ieast cost path distance from a cell to a source cell 15 the smallest (or least) cost distance among all
cost path dislances from the cell to the source cells  Figure 2 graphucally describes the input and outputs

of the model
All that 15 needed to create an accessibility map, and the two ophonal oufpuls are

¢ A pomt coverage of markets or points of interest
» A gnd where each cells value represents the cost of traversing that particular cell

So far the problem seems trivial, them costdistance function s simple in concept and the data
requirements are mimmal  In fact these are two of the reasons for selecting this type of analysis

However there are several pomis to note

You need geographic data that i 1In an Equal Area Projection, to preserve areal qualities

2 You are unlikely t0 have such a friction surface ready to hand
The friction surface 1s totally dependent on the user and purpose, and will possibly change for each
differing scenanos, & foot based or vehicle based travel

4 The huge amount of preprocessing reguired to create the two equal area projected grids
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Interface design
The GIS Artview® 3, was chosen as the working environment for this activity  Previous work in CIAT

had used ArcInfo® and its assooated macro language AML® to produce accessibility surfaces, but by
version 3, ArcView® had become mature enough to allow development of the interface using s

Avenue® scripling language

The ArcView® extension and accompanying user interface address all of these issues, with a simple

definition or concept of accessibility

What is the cost of getting from any location to the nearest povnt of interest?

This & a farly general question, where ¢osfcan be

o Real cost (cost of transport)

= Percewved cost {cost of transpart with other factors)

o Time (simply bme taken to get there)

» Perceved time (travel ime plus factors introduced by the nature of the transport)
« Any other concept of cost that the user 15 able o express

A pomt of interest can be

A market where goods can be bought or sold (large towns)

A service industry {so called enterprise zones)

An attracthion (tounst attractions)

A transport exchange node (ie between road and rail, rail and sea)

2

»

*

The focation can be anywhere in the area of study

This model uses purely geographic data to create accessibiity models  There s no exphict accounting for
social or economic factors, although 1€ 15 very easy to include such factors 1n the model  The foliowing
section 15 & step by step introduction to the accessibility interface The appendix contains step by step

snapshots of the interface in action
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Step by step guide through the interface

1 Set your work directory
The process of creating an accessibility surface 15 not only computer memory intensive, but can also use
a lot of disk space wath temporary files Make sure you set a work directory on & disk with plenty of

space

2 Create a view
Open a new view within ArcView where the input datasets will be visualised

3 Add fricbion coverages to the view
Here you will start to add coverages and gnds that will eventually combine fo make a frichion surface

4 Add a Road map
There are two essenbial coverages you will need to build a frichon surface  The first one 15 3 land
transport network, usually road a road map but i could also be ral or a8 combination or both

5 Add a Boundary map
A boundary coverage s required to act &5 a barner to the Costdistance funchion This prevents the

algorthm calculating costs in area outside the are of nterest

6 Option to add a nver, land-cover, urban-area, slope or barrier map
Additionally, 1f s relevant to your study you can include any and all of these coverages and incorporate

them ink0 your friction surface

7 Add point of interest coverage
When the fnction components are complete a pomt coverage neeads to be included to define markets and

locations of interest

8 Sub select points, (select manually, select by database query, or select by spatial query)
Very often this point coverage 1s not deal and may contain 00 many points or prehaps too few The
interface includes the option to select only the ponts which are relevant to your study, and to manually
create others Pomnts can be selected by any combination of these three common ArcView select tools,
SQL Query, Spatial selection and Table guerty
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9 Reclass grid coverages into usaful classes

The gnd components of the fichion surface, may contamn hundred of values This stage involves the
classification of the grids into useful ranges and s & purely techical stage reflecting the hmitations of the
software The reclassification step 15 strongly recommended, as ArcView will convert the grds to
shapefiles, and the fewer the classes contained within each grid, the smaller the shapefile will be

10 Convert grids to shapefiles
As stated 1n the previous stage, all gnds must to be converted 1o shapefiles, as ArcView cannot project

grids

11 Chp all themes to 2 desired area of interest

Here you have the option to chip all the coverages simultanecusty to an area of interest It 15 quite
possible that each map s from a different source and hence will cover a different extent Using the data
view, you can define an area of interest and the coverages wil be chipped accordingly

12 Project data to Lambert Azimuthal Equal Area Projection

As mentioned earler, the Costdistance function will only give sensible results if alf the data exisis n an
Equal Area projection  This funchion will simultaneously reproject afl your coverages, and place themn a
new view As mentioned in Appendix B, your dataset must be less than one hemisphera in extent,
otherwise the projection will not work  If you want to create an acressibufity surface that s greater than
cne hemisphere, then you are evidently into accessibility in far bigger way than we are!

13 Convert shapefiles to gnds
Agawmn this is a purely technical stage where we convert the shapefiles back to gnds in order to build the

fnction surface

14 Reclass gnids to reflect thewr friction components

This 15 possible the most important {certainly the most subjective) part of the model where we need to
decide how to define the friction surface If the fnchion cost 15 time, we will need to estimate the time
required to traverse 1 cell of each class of road that exists in the road coverage

For example a 2km resolution road coverage might have 3 classes of road,

Class Description

1 Highway
2 Road
3 Track
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We estimate the speed by truck,assuming we a e carrying carrying gocds to market, to be

(lass Description Speed

1 Highway 120 km/hr
2 Road 60 km/hr
3 Track 30 km/hr

On a 2km resolution grid we have to reclassify this by converting km/hr into metres per minute (1 km/hr
equals 16 667 m/min} The new classes represent the time taken (in nunutes) to ¢ross 2km of each road

type at the given speed

Old class Description Speed New class
1 Highway 120 km/hr 1
2 Road 60 km/hr 2
3 Track 30 km/hr 4

This estimation has to be repeated for all other ophonal coverage to  For example are rivers barriers
(high cost per unit cell} or potential routes (low cost per unit celly If there 1s a slope gnd, then this acts
as a multiplying factor over all other grids For example getle slopes hardly effect speed of travel, but

steep slopes will heavily impede travel over any surface For example

Old class  Description New class
1 Siopes of 0 — 5 degrees 1
2 Slopes of 5 — 10 degrees 3
3 Slopes greater than 10 degrees 5

These reclassified grids will be placed In a new view

15 Combine grids to create friction surface
This step automalically combines the friction components into one gnd, with the following iogic

Friction = Slope < [Precidence(Barrier, Road, River Urban,LandCover)]

Where, on a cell by cell basis Barners have precedence over Roads, Roads have precedence over Rivers,

alc efc
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16 Run cost distance function, with two optional outpuis
Here we can select the optional outputs of

= [irection 1o nearest point of nterest
» Allocabon zones for each area of interest

17 Reproject outputs back to onginal format

When the CostDistance function 18 complete, the outputs will be projected back into the onginal
projection { this step also mncludes the hidden functions of making all the gnds mteger gnds, converting
them the shapefiles before tne proection, and reconverting them to gnds after prajectiont)

Finally we have created an accessibility surface contaming information on

s Time/distance to markel
+« Direction of travel tO reach nearest markat
» The catchment area ( the economic equivalent of 2 watershed) or each market

It 1s a relatively simpie task to calibrate the time to market ouput by questioning local farmers for small
sites and by general concensus when determinmg travel Emes across countnes or contments  The model
has been run on sifes as small as the three Honduran test sites {10km by 10km) up to Latin Amerca
from Menaco to Argentina (excluding the Canbbean), and calibratin has proved easy, and in most cases
the onginal esbmates mput info the mode! proved o be accurate enough without rerunning the modet
So it was seen that the model was not only simple in t's concept but also applicable across a huge range
of scales, although there are 1ssues of border crossings and international trade and tax considerations

Exampies
Travel time and communication hinks for sampie sites
Please see the accompanying poster presentation Mapping Accessibility

Mifch before and after, and applications in resource managment
Please see the accompanying poster presentabion 'Mapping the effects of natural diasters

Accessibility to services within Honduras

From the exampies on e rollowing pages we see that over 80% (over one munion} of e rural cong
population 1s more than one hour away from the nearest school, and over 50% (700,000} are more than
two hours away For health care the figures for the entire rural population are one hour, 90% (two
million) and two hours, 70% (one and a half million)!
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Accessibility to the 44 hospitals 1n Honduras (reccrded in the 1988 population census)
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Frgure 3 Accessibifly  Time to nearest hospital or health centre
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Accessibility 1o the 115 schools on Honduras (recorded in the 1988 pouiation census)
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Figure 7 Accessibiity  Time o ngarest schoof or unversily
Frgure 9 Accessibifity  Time to nearest school or universily, 8nd population centres Next page
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Discussion & Conclusions

« Assessment of population pressure on imited resources

The exampies of health-care and educational catchment areas paint a stark picture of the pressure upon
Honduran social and educational resources  Both are seen as strong indicators of general welfare of the
population The ability to qlickly assess and map these phenomena is ungquestionable  Admittedly, the
reliance here on census records over 10 vears old 15 suspect, but the reasoning 1s vahd, simply update the
data and repeat the process This concept leads {o other possibiibies in the realm of resource allocation

+ Resource Allocation Potential
The location allocation and management of faciibes such as schools, hopitals and industies 1s globally a
multy billion dollar industry  This mods! offers 3 simple method for assessing a range of S0CIO 8COROMIC

impacts of one site locabion over another

« Potential for visuahisation and psuedoquantitative assessment of policies

As highhghted n the simphstic scenarios pre and post mitch, there s great potential for the mapping of
the effects of natural disaters and policy decisions, before they occur It s only with hindsight after
Hurncane Mitch that this potential of the model was realised, but the results generted from this analysis
have been put to good use and were included in the CIAT CD-ROM Atlas of Honduras for distnibution to
aid agencies, governments and other interested parties in the wake of this national disater

Further more it 18 possible to incorparate farming practises into the analysis to esbimate impact of one
mfrastucture devieopment policy over another based on the change on accessibiity to locat farmers and
therr produce  Such policies could mfluence the choice of one market crop over another or the

movement from one market © another

« Economic catchment areas and areas of economic mfluence

It 1s worth paying attention to one of the optional cutputs of of the model, but potentially one of the
most interestng and powerful coverages itis possible to generate within a GIS environment

The delienation of the catchment potential of each market 15 of unquashionable vaiue to degsion makers
and pianners  In the previous example 1t was shown how the impact of bridge destruction ¢ouid force a
farmer to move to a new unknown market, and how the option of bridge reconstruchion (under differing
policies) could be visualised and rmpact of the construction policies assessed  Considenng the impact
that GIS watershed delienation has had on hydrology, It 1s possible to see a very bright future indeed for
economig cathoment areas since thev have the added fleabilifv to be generated on demand for differing
scenanos, different scales  Indeed they pronuse to be a parbial solution to the Modifiable Areal Unit
Problem (discussed in part 1 of this report) as they allow the user to predefine areas based on economic
and physcial criteria and to then aggregate data accordingly using user-defned units more suitable to the
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purpose than other pre-concieved admunistrative boudanes  Part 2 of this report contains an exampie of
using hierarchical market definhions 1o aggregate census daka

«  User friendly interface development

Producing the interface required about 6 months of work, from conception, design, construction, testing
and finally documenation  Accessibility 18 being used more and more frequently as an mput fo other
maodets in CIAT that the time and effort spent constructing the interface was deemed worthwhile

Impact assessment
Through ESRIS web site bitp /fwww esi com 1t s possibie to distnbute the interface 10 a wider audience

and to gauge the impact of the work, from the number of times the interface 15 downloaded, and the

feedback which 15 receved

We also plan to make the interface {complete with documentation) available wia CIATs web sife
http {/wearw ciat cglar org , agan requesting information from the visitors who wish to download

Ancther aspect of this work, 15 the learning expenence gamed from bulding an interface such as ths
From meelings last year with other CSI (Consortium for Spatial Information) of which CIAT 15 the co-
orginatmng member, the interface will be made available to all consortium members and & personal report
from the two developers will be included, descnbing the difficulties encountered and obstacles overcome
on the way to creating the final product It s hoped that such expeninces can be shared ard learned
from by other consorbum members, leading o improved understanding, 1mproved co-operabion and

shanng of ieas and products i the future
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Labels and buttons

The labels and buttons become
active depending on your progress
through the model.

Here we are at the first stage so only
the first label and button are
actlvated

yis shurt helpsechun wil appear here at aach staga uf the

process of creating an accessibilly suface. However, this

help box is not intended to replace the Help Doc that
| accompanies this extension. 5o before even thinking of
doing anything, go and read the help.

The Axe-S D|alogue wlndow
The title bar text changes as you progress

through the model

Help Window

Various tips and hints will appear in this
window as you progress through the
model. However this is no substitute for
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e Set work directory

This model creates a huge amount

g B AHEV of temporary grids and shapefiles.
P Make sure you choose a directory with
T plenty of space

Type in a directory. This is where all temporary covers and 4]
grids will be stored
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‘:]i Work Directory: [
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B: Create a new view
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f Nnew views

that will be created by Axe-S
| 7

Exit Help o

a0l x|
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Friction Su;f_ayiThq_mes - S‘Iarp 1 of 5

f i Axe-51.0 [C: Add Themes to the view...]

Add themes to the view
Step one. This view will hold all
the friction and source themes
required by the model

:
3R OTAT (AT PR TX I | 8l

— e
e

: Thisis Step 1 of the process. Here you add the themes
| which will make up the friction surface. Click the Add
|| Themes bution to start.

ik

e e

e aw oa Loptd IR 2R LY 1 e dUE

P

o e =
P b | —_ Ly £ ‘-17'.*
o T e ulg -1 \ o v sk it v K .
(G} ArcView GIS Version ... E4ARCVIEW |
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U AneS 1.0 [Add themes for the fiuiction suiface]

Loading a theme

Every time you load a theme in Axe-S,

the pop-up theme dialogue will prompt

you for a specific type of theme.

Point, Polygon, Line or Grid. If you choose
an unsuitable type, a warning message

will appear and you will be asked to try again.

el 4hial Thi (']

e et s S i

b

- -‘ _‘;..‘_T[j _
1 Get Hoad Theme

3 geolandarid
3 geonightgrid
7 geoslopegrid
£ oiidt
£ gidz
1 arid3

S

|

Sk ot}

[ You MUST have a ROAD and a BOUNDARY theme. Ad
| them here. Click the left-hand buttans to load them in the
| view. If you load a wrong cover, click on the button again
1 to exchange the cover far another
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Road theme ; : i
A road theme has been loaded into =

the view, but still a boundary theme is
required. You will not be able to
progress further without both themes.




[E geoioadine
E themel.shp

|| @ themeZ.shp

3 geolandarid
3 geonightgrid
3 geoslopegrid
3 andl
3 gnd2

Loading a boundary theme

As before you are prompted to load

| an appropriate theme to represent the
site limts.
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Optional friction themes

With both themes loaded, a new

frame will appear prompting you for
optional additions to the friction
surface. Click the check box to view
the options, or click the tick button

to ignore them. The inputs you choose
depend on your model criteria.

Scale. _

LA -

| Now that have a road Rheme and a bnunda;y lheme you
| have the option to load additional themes that will also
| contribute to the friction surface. Click the Check-Box if
| you want to do this, or if not just go to the next stage by

| clicking the Tick-Buttar




oy &

R MR s R L
- = = i b -

R o @
1 i

S e
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T T s el Lt

' ' E A Here you can load up o5 nptiun is ck the
Load optional themes 1] lefthand buttons to load a theme, and the nghthand

. + | | buttons to delete them. Once you have mads you
Here we are presented with up to “Co || selection, close this sub window by clicking in the
5 additional friction components. ©=t g || Check-Box once mare
You can load as few or as many as 1

you deem important.
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Eile  Edit

Mlaw Theme &nalysis ﬁraphtcs ',wflndow Help

@] Y ESw] #X] ..-@@. I_H‘T s

rLTy ] ul@lalé‘?l*?*l Fla[=Tl=) 2] Scale 1] Ry
2 166 Themes 2 : e =18
( Roads bz !’;1 ] E.l
! Example: Urban theme ‘ : 3 B
s In this example we are loading _ 5| Work Directory: [
& Boundary an urban theme to better define the location
of the source markets. Most cities are better I
represented by areal units rather than points. %
‘Add themes for the friction surface
. ¥
(eI Vet=memr
; [v'| CLOSE: When you have made selection. :
S‘\ Add a River Theme XS
@ Add a Slope Theme X
L | AddalandUse Theme b
T {
Add an Urban Areas The x
Directory: | FREEE & ieas Theme
@ geolandgid -~ = dy - I | Add a Barrier Theme x
[@ geonightgrid fifaw QAT = = Cancel
B geoslopegrid O geoboundpcl; Here you can load up to 5 optional coverages. Click the =]
& gnd O3 geopoppoirt lefthand bultons to load a theme, and the nghthand
E gnd2 7 geariviine buttons to delete them. Once you have made you
@ aid3 £ geanadine = Directories sﬂeleclinn close this sub window by clicking in the
@ kst = (3 info :J C  Libraries Check-Box once more
Data Source Types: Drives: Exit | Help | N
| Grid Data Source =l |d =1
=l
£ Bl =15

ﬁ Start i ﬁﬁ 1-Step Backup

I = |Microsoft PoweiPoint - [sc:...““_‘_?‘g_ ArcView GIS Version ...
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Friction themes

The label shows that we have

loaded an urban area theme. You can
easily delete or change this theme for
another by using the buttons in the
OPTIONS frame

#e-5 1.0 [Add themes for the friction surfacel

tham Araae Th a lnaded |
HUal Aoas-| NIV QURU. |

Hem YOU Can Ioad up to 5 npilonal covmges Click the

lefthand buttons to load a theme, and the nighthand
buttons to delete them. Once you have made you
selection, close this sub window by clicking in the

.| Check-Baox once mare
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Fretion Saface Themes
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Example: River theme

We will also add a river theme
to this example

b LA b ls il i

5
=
-
td
4
2
'i
1
1

Urban Areas Tt

Add a Barrier Theme

- | geolandarid - . : [Here you can load up to 5 optional coverages.
[@ georoadline | | €3 geonightgrid = : | \ - lefthand buttons to load a theme, and the nghthand
& themel.shp izl 122 £ geoslopegid Fy : ] | buttons to delete them. Once you have made you

| : . i RESEE e £ || selection, close this sub window by clicking in the
| & theme2 shp 1| O gidt Lieciones J ol " | Check-Box once more
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ree s Addthemes for the friction suface |
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i _ [V CLOSE: \When vou have made selaction.
| 81 | River Theme loaded | | X
B | Add a Slape Theme Ea
| L | AddalandUseTheme x|
| | @ | UrbanAreas Theme loaded | x|
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| ) | Add & Barrier Theme ‘ x|
= ' i e |
o e End Of FI'IC!'.IOI'I themes l Here wou can load up to 5 optional coverages. Click the N
o Eg We have finished loading || lefthand buttons to load a theme, and the righthand |
2] : 5 1 s Lot || buttons ta delete them. Once you have made vou ;
I the.fnctlon themes. By clicking the || selection, close this sub window by clicking in the |
tick-button we can move onto | Check-Box once more |
the next stage -]
‘i |
O Help | Nest ]
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: Add thsmes for the I‘nchon surface i S B
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< | Road Theme loaded |

|©)| Boundary Theme loaded!

Finished with friction themes?

As with all stages in the Axe-S
dialogue, it is always possible to move
back through the stages. Here you
can still go back to add more

friction themes if you wish. If not

click the tick button to move on.

Now you have all the covers you need for the friction -1
suface. This stage i1s where you add pou Source o

Target paint coverage, Click. an the tick buttan to

continue.
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Add a target source theme
.| The third mandatory theme is

| a point coverage representing

- | the target source points. Load
this theme here.

; You MUST have a source point coverage. Click the et !
1| left-hand button to load it in the view. 1t you load a wrong

i | cover, click on the button again ta exchange the cover for

| | ancther.
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You MUST have a source point coverage. Click the ~]

1| left-hand button to load it in the views. |f you load a wrong

cover, click on the button again to exchange the cover for
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Selecting markets
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P . o -—!‘“"‘ \
It is likely that you will want to LNy
make a sub-selection of the AN A LS 2L,
paints to represent your '.,:; A \( $m A

|
1
]

[inthe T ncuon Themes' View Window manually select the =
{ | points you want, and then EITHER, make a further sub

|| selection from the other two options OR click the Tick-Box

|| to create your new point theme
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SQL Seléctinn

- Spatial Selection
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‘SQL Selection
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[V Update Values

. In the SOL build a query to select the points you want, -

([Popest] > 20) = New Set close the SOL Query window, and then EITHER. make a |
further sub selection from the other bwo options OR click .
the Tick-Box to create your new point theme 5
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Prompt for grid classification

If there are any grids in the view (here we

have urban areas represented by nighttime

imagery of city lights), you will be prompted
to reclassify them here,

|
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I in the view, when done go to the next stage

L e

All the Grds needs to be converted to Shapeliles [since =]
we need to later Project all the covers ta Lambert

Azimuthal Projection and Arcliew can't project Grids], and

in order to to this we need to reclass the Grds inta

semsible ranges. You will be prompted to reclass each gnd

Nl |

Exit | Help I
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Converting grids to shapefiles
ArcView 3 cannot project grids so we
first convert them to shapefiles.

t...|| B ArcView GIS s Haes o - g Y R 1

— _ =




R RICYiow 1D Ve RaOa T e W BRRNy—Ny | — (. R N e - ST,
Eile Edlt !aw Ihame Analysm ﬁraphlcs !Mndcw j:lelp
N |[KA rita |
& P s RN 2z Lllnllul- Y] [a] [v]
e 9485
9] & ’v ]l'-'ll@.[@.l IEEV 1208 %
24 Friction Suiface The p1ofs ; -f----.:—_":f- __BEIE
e ——— P .
« Grdshpishp . ‘!' < ﬂ'\.r“ JJ"J o % x|
0 ‘ oo ,[{ : .»-x‘T\‘H. v =
= - 1 V) 2
S0 el
{ Reclass of Urban Ay e o 4
4 :
1
No D ata
o Points
«! Rivers
| Roads
2
e
‘| Urban Areas |
CI !
1-26 it
26- 80 i
80- 78 | 21| F: Draw a clip box in the view ...
78- 100 b .
B Vo Data | :
( Boundary ; ﬁ Ll i {
o] s
& .
L. i i | To select just the region you are interested in (and to -
Cllpplng the region || minirmise the run time of the model) you can ‘clip’ ALL the
Here we have the option to ‘C|ip’ the I| coverage here by positioning the red bog on he view and
. ] clicking the ‘Clip Themes' button. This can take a long
view to a smaller area. | | time for complex shapefiles. When you have positioned the
|| red box. go to the next stage. PS red box...crap band
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3 The red clip box will now appeat in the view. The box will be set 5o : =L J
' at the extent of all the themes. You will be able to move and/or | e sy =2 |
. Urban Areas te-size the clip box to your area of interest. When you have B R T Rapetle g
g finished click the next button on the access dialogue box and A ge :
1.285 tha caverages will be clipped and placed in a naw View : !
25- 60 ¢
gg » :go 1| F:Draw a clip box in the view ...
B NoD ata =ids ?
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1 - ' =)
if= .:;_ £ : |
= To select ust the region you are interested in [and to <]
Clipplng instiuctions minirise the run time of the model) you can 'clip' ALL the |

I | coverage here by positioning the red box an the view and

| clicking the 'Clip Themes' button. This can take a long

I | time for complex shapefiles. When vou have positioned the
red box. go to the next stage. PS red box...crap band _'J

waran't Hhani

As with each stage, on line help is
provided, however this is no substitute
for reading the manual!
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Clipping selection

The red box indicates the region to be
clipped. You can move and resize the
box until you achieve the region you
want to study.

‘ G: Clip themes with clip box ...

[When you have finished sizing the box. click on the CLIP =
THEMES button and the coverages will be clipped and
placed in a new View This can take a while, go get some
lunch.
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[when vou have ﬁnlshed smng the bux Click ntheELIP
" | THEMES button and the coverages will be clipped and
placed in a new View. This can take a while. go get some
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ii End of stage 1
We have now completed the data entry
part of the model. Now the interface will
switch to part 2
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The interface needs to know the map

units, so that we can project the maps
to an Equal Area Projection
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Name: | Clipped Themes - Step 2 of 5

Creation Date;

[ 03 April 1993 13:41:12

Creator: |

Distance Units: | ynknawn
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Before we can project these covers, we need to set the w

Map Units. Click the Map Units button, and in the pop up
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Projection
The process is explained, and the user
is prompted to read the manual
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Proiact to Lonbert Asimuthall | 1

W | [ Project to Lambert Azimuthal.

Exit

| Now we project the themes to an equal area projection....If ||
| you don't understand why we are doing this, read the

manual. Additional info can be found be holding the SHIFT

key down whilst clicking the Projector icon.
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Projection dialogue

The choice of projection is made here.
Lambert Equal Area Equatorial
Projection is chosen.

(+ Standard ¢ Custom

Category: =

Type: [ Larbert Equal-érea Azimuthal (Equatcrial)

Projection: Lambert Equal-Area Azimuthal
Spheroid: Sphere

Central Meridian: -72.53333

Reference Latitude: 0.00000

= I

b, TR SR I
‘jz
&
f(l?
B : 3 8
Now we project the themes to an equal area projection. .. |f =
you don't understand why we are doing this, read the
manual. Additional info can be found be holding the SHIFT
key down whilst clicking the Projector icon
v
RN Exit Help Back
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Re-projection dialogue

decimal degrees.

As we started in decimal degrees, we
will convert the coverages back to

meters
[est
miles
kilometers
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N: Convert grids to shapefiles...

Now you should re-project the grids back to the projection =
you started with, click the CONVERT button to do this
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Re-projection and conversion
Now the grids must be re-projected
back to their original projection. This
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Re-projection dialogue

Several of the grids we have created
might be useful, so we are given the
option to choose which grids to re-
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Final catchment map
Now we can overlay some of our

original coverages onto our accessibility
model outputs.
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