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ABSTRACT

The purpose of this study is to investigate and present a method for measuring public accessibility to urban
open spaces.

A basic assumption is that, for urban open space policies, accessibility is more important than per capita
area. In this study, for the purpose of simplicity, a residential area is assumed to have access to open space if it is
within a certain distance from an urban open space. Official city planning map is overlayed with a 200m grid and
each cell of dwelling area is checked whether it is within a certain distance from a cell categorized as urban open
space. A computer program for widely commercialized personal computer is developed for data processing so that
local governments without access to more sophisticated systems can carry out similar studies for their own
jurisdictions.

Five cities, big, small, old and new, are selected to test the proposed method. Dwelling areas of Ansan new
Town have highest accessibility to open spaces(93.4% of dwelling cells have open space cell within 500m ). Seoul
(91.2% ), Suwon(78.2%), Pusan(73.8%), and Inchon(61.4% Yhave less accessibility.

If we assume the Ansan City residents are evenly distributed over the dwelling areas, 93.4% of the population
has open spaces within walking distance of 500m. However, if we consider physical barriers such as arterial
roads, railroads, and streams that reduce the accessibility, less than 93.4% of Ansan city residents enjoy good ac-
cess to open spaces.

Though a further detailed analysis is needed to picture the microscopic accessibility, this method can serve as a
useful tool for urban open space policy and open space alternatives evaluations.
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/ 7] choice = 0;
fad ny while(choice 1= 7){
1 ACCESS.C ; This progras calculates Y} InitializeScreen();
1= the accessibility of the =/ Drawtenu();
Fid open space. . GetResponse(&choice);
I Y ProcesaResponse(choice);
Iid Programser : Cho, Hyung Jun s/ } /*»% end of while ==/
I* */
l. Language T Xﬂlll’c .I ) I“l'l'l end of sain “‘.l‘ll
1= Turbo-C Ver. 2.0 =/ .
red LT void Craphfile(void)
TAd Last Updated Date : 1980. 8. 5. = {
I LY int 1,3;
7 ] int xasp,yasp;
int xsize,ysize;
ginclude <stdio.h> int graphdriver,graphmode;
#include <dos.h>
$include <stdlib.hv> graphdrivex=DETRCT;
#include <conio.h> ini h(& iver,& RN
#$include <math.h> getaspectratio(ixasp,kyasp);
#include <graphica.h> 4 Asizergotmaxx();
ysizezgetmaxy();
gdefine BORDER 1 xnizez(xsize-Col)/2;
$define ESC 27 ysize=(ysize-Rowsxasp/yasp)/2;
#define RRV_VID 0x70 for (1=0; i<Row; i++)
#define NORM_VID 7 for (j=0; J<Col; j++)
#define TRUE 1 it (Data[i][3j] != 0) putpixel(xsize+j,ysize
$define FALSE 0 +(int)((double)i®xasp/yasp),1);
getch();
3define ZERO [} closagraph();
#define ONE 1 = =/
#define TWO 2 }
$define THREE 3

void GetResponse{choice)

$define PRINTER_COL_WIDTH 80 int achoice;
{
char *%Data; schoice = 1;
int Row = 0, Col = O;
int Loadflag = FALSE; ClearM(1);
int Area(4]; printa(l,"Select one item : “};
facanf (stdin, " %d" ,choice);
void GetReaponse{int =); ClearM(2);
void ProcessResponse(int); printa(2," Your choice = ");
void Bdit (void); printf("Xd" ,*choice);

void AccessCount(void);
int Accessible(int,int,int);

void LoadFile(void); } /essex end of CetResponse ss=ss/
void AllCounting(void);
void DrawMenu(void); void ProcesaResponse(choice)
void EditPile(void); int choice;
void InitializeScreen(void); {
void printm (int, char®); switch(choice) {
void Clear¥ (int); case 1 : printm(1,"choice = 1 Load file");
void GotoXY (int, iat); Loadrile();
void DrawBorder({int,int,int,int,int,int,int,int,int,int); break;
void nrerror(char error_text[}); case Z : printa(l,"choice =
char sscmatrix(int,int,int,int); EditFile();
void free_cmatrix(char *=,int,int,int,int); break;
void PrintPile(void); case 3 : printm(1l,"choice = 3 Access count");
void PrintBlock(int,int,int,int); AccessCount();
void CraphPile(void); break;
case 4 : printa(l,"choice = 4 Print Pile");

void main(void) PrintPile();
{ break;

int choice; case 5 : printa(l,"choice * 5 All counting™);
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AliCounting(); )
break; else{
8 : inta(1,"choi = 8 G File"); for (i = 0; i < Row; i++)

= ::lnhl:h(:' . Teohren for (§ = 0; J < Col; jes) .
break; ’ fprintf(out_stream,"Sd\n" ,Data[i]([i));

case 7 : printa(l,”choice = 7 Quit program }
break; }

default : printa(1l,"illegal choice™);
} /s** end of gwitch =/
/ussax qnd of Pmcolﬁhlpouaq sxnssf

void RditPile(void)

(

int x,y;

int 1,j;

int new_valus;

int modifyflag;

char yes;

FILE ®out_streas;

char output_file_name(40];

if (Loadflsg == PALSE) {

printa(2,” No data is available! Please load a date file first.");

Teturn;

}

wodifyflag = FALSE;
while(1){
Clearn(1};
printa(1," Do you want to change a cell value (y/n) : o H
yes = getchar();
yes = getchar();
if ((ves == 'n’) !! (yes ==z ’N’)) break;
Clear¥(1);
printm(1,” Enter the cell position x : ");
fscanf(stdin, "%d",&x);
Cleari(1);
printa(l,” Enter the cell position y : M H
facanf(stdin,"Xd" ,by);
1f ((x < 0) i} (x> Bow) !} (y < 0) {{ (v> Col))
printm(2," Invalid position entered!!!");
else{
Cleart(2);
printa(2,” Enter the nev_value : *);
scanf("Xd",&knew_value);
if (Data{x]{y] != new_value) {
Datafx][y] = new_value;
sodifyflag = TRUE;
1
CotoXY(21,3);
printf(" Data[X%d)[%d) » X4
}
} /*** end of while ssx;

*.x,y,Datalx](yl);

if (modifyflag == TRUE) {
ClearM(l);

prints(1,” Do you want to save the modified data (y/n) : ");

Yes = getchar();
yes = getchar();
if ((yes == 'n’) i (yes ==z ’N’)) return;

Clearti(1);

printa(l,"Enter output file name : b H

scanf ("Xs" output_file name); .

if ((out_stream = fopen(output_file_name,"w")) == NULL){
prints(2,” output file not opened ey,

} /e2ex and of EditPile() ssssx/

void AccessCount()
{
int  i,j.n;
int count;
float acceasibility;

if (Loadflag == PALSE) { ) N
printm(2," No data is available! Please load a data file first.");

return;

Cleard(1); X
printa(l,”Bnter No. of cell to be considered : “);
scanf("%d",&n);

. count = O;
Area[ONK] = O;

for (1 s 0; 4 < Row; i++)
for (J = 0; j < Col; j++)
it (Data{illj] == ONEB) {
Area[ONE]) += 1;
if (Accessible(i,j,n) == TRUE) count++;

) .
accessibility = ((float) count) / ((float) Area[ONE]) * 100.0;

ClearM(2);

GotoXY(21,3); ) . )
printf(" No. of accessibility cell = Xd (X4.1£\X), ",count,accessibility);
printf("All 1 cell = %d",Area[ONE]l);

} /s=mxa ond of AccessCount() =#xxx/

int Accessible(x,y,n)
int x;
int y;
int n;
{
int 1,J;
int tx,ty;
int dist;

for (1 = - n; & <= n; f+4+)
for (J = - n; J ¢= n; Jea){
tx = x ¢ 1
ty =y §; ) o
dists ceil(sqrt{ (double}isi + (double)j}*j}) <= n;
if (dist && (tx >= 0) &k (tx < Row) &k (ty >= 0)
& (ty < col)) {
if (Dataftx]}[ty) == TWO) return(TRUE);

}
return(PALSE};

} /sss3% end of Accessible sszxs/
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void AllCounting()
{
int 1,5,
‘float sum,percent;

it (Loadflag == PALSE) {
printe(2,” No data is available! Please load a data file first.");
return;

for (1 = 0; 4 < 4; i++)
Area[i] = 0;

for (1 = 0; 1 < Row; i+¢4)
for (J = 0; 3< Col; je¢)
Area[Data{i1](j)] += 1;

sum = 0.0;
for (1 = 1; £ < 4; 1¢4)
sum += Area[f];

GotoXY(21,3);
for (1 = 1; 1 ¢ 4; iee){

percent = Area{i] / sum * 100.0;

printf("Area[Xd]) = Xd (X4.1f\X), ",i,Area[i},percent);
}

} /#ss3x ond of AllCounting() s==xs/

void LoadFile()
{
char input_file_name{20];
FILE *in_stress;
char s*cmatrix();
void free_cmatrix();

"

int i,);
char in_data;

printa(l,"Enter input file name : ");
scanf(“Xs",input_file_nama);
if ((in_stream = fopen(input_file_ namse,'rt")) == NULL){
printm(2,” input file not found !!!");
}
elsef
if (Loadflag == TRUE) {
printm(2,"freeing old satrix... “):
free_cmatrix(Data,0,Bow,0,Col);
}
printm(i,"” B H
printa(1,"Enter the No. of row : ");
scanf ("Xd",&Row);

printm(1," "y
printm(l,"Enter the No. of column : ");
scanf ("Xd" ,&Col);
I
printf("row = Xd, col = %d",Row,Col);
=/

Data = cmatrix(0,R0w,0,Col);
printm(2,* Now reading input file ...");
for (i = 0; i < Row; i++)
for (Jj = 0; J < Col; j+a){
facanf(in_stream,” Xc " ,kin_data);
Data[i)[Jj] = atoi(kin_data);
}

for (1 = 0; i < Row; 14¢){
for (§ = 0; § < Col; jee){
printf(" %d",bData{i}[J});

printf{"\n");
}
=/
Loadflag = TRUER;
} /=*% and of elme %22/

)} /ssass end of LoadPile() sssss/

void Drawtenu()

{
DrawBorder(7,30,15,50,196,179,218,191,192,217);
GotoXY(8,32); ‘
printf("1l. Load file"); 3
GotoXY(9,32);
printf("2. Bdit file");
GotoXY(10,32);
printf("3. Acceas count");
GotoXY(11,32);
printf("4. Print file"};
CotoXT(12,32);
printf("5. All counting");
GotoXY(13,32);
printf("6. Plotting data");
CotoXY(14,32);
print£("7. Quit progras"};

} /ss»ss end of DrawHenu sszxs/

void InitializeScreen()

{
system("cls");
DrawBorder(0,0,23,79,196, 179,218,191,1982,217);
DrawBorder(3,25,5,55,205,186,201,187,200,188);
CotoXY(4,34);
printf("Accessibility");
DrawBorder(19,1,22,78,196,179,218,1681,182,217);
Gotox¥(19,2);
printf("Hessage Box");

} /#s*xx ond of InitializeScreen sssss/

void printa(line,sessage)
int line;
char *message;
{
GotoXY(19+1ine,3);
printf(sessage);

} /eess% oand of printm sssss/

void ClearM(line)

int line;

{
GotoXY(19+1ine,3);
printf("

}

void GotoXY(x,y) /* send the cursor to x,y */
int x,y;
{

union REGS r;
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r.h.ah = 2; return m;
r.hadl = y; } /ssx% end of imatrix() wsssa/
r.hidh = x;
‘r.h.bh = 0; void free_cmatrix(m, nrl, nrh, ncl, nch)
int86(0x10,&r,bkr);

-

/s333% end of GOtOXY »sssx/

void DrawBorder(startx,starty,endx,endy,hl,vl,ulc,urc,llc,lrc)
int startx,starty,endx,endy;
int hl,vl,ulec,urc,llc,lrc;
{
register int {;

for(l = startx+l; i < endx; 1i++){(
GotoXY(i,atarty);
putchar(vl);
GotoXY(i,endy);
putchar(vl);

for(i = startysl; i < endy; i++)}{
CotoXY(startx,1);
putchar(hl);
GotoXY(endx,i);
putchar(hl);

GotoXY(startx,starty);
putchar{ulc);
GCotoXY(startx,endy);
putchar(urc);
GotoXY({endx,starty);
putchar(llc);
GotoXY(endx,endy);
putchar(lre);

} /%xs2x end of DrawBorder ®xsxs/

Memory mansgement utilities

void nrerror(error_text)
char error_text(];
/% gtandard error handler =/
{

void exit();

printm(l,"Access run-time orror ..."};
printa(Z,error_text);

exit(l);

/33332 end of nrerror() *sess}

-

char *scmatrix(nrl, nrh, ncl, nch)
int arl, arh, ncl, nch;
/% Allocates an char matrix with range (nrl..nrh}[ncl..nch} =/
{
int i;
char sam;

/%= allocate pointers to rows %/
@ = (char **)malloc((unsigned) (nrh - nrl + 1) = eizeof(charx));
if (!a) nrerror("allocation failure'l in cmatrix()");
w -z nrl;
I
printf(" pointers to rows are allocated\n");

=/
/* allocate rows and array of pointers to them =/
for (4 = nrl; i <snrh; ie¢){
u{i] = (char *)malloc((unsigned) (nch - ncl + 1) * sizeof(char));
it (1a{i)){
nrerror(”allocation fajlure 2 in cmatrix()");
printf("i = Xd\n",1);
}
afi] -= ncl;
}

/* return pointer to array of pointers to rows */

char s=a;
int nrl,nrh,ncl;
/* ¥rees a matrix allocated with cmatrix =/

{

int i;

for (4 = nrh; i >= nrl; i--) {
free((char*) (a{i}+ncl));

I*

=/

1

printf("in free_cmatrix i = Xd\n",i);

}
free((chars) (menrl));
/sss3s ond of free_imatrix() swazs/

void PrintFile()

{

}

VO
in:

<

]

=/
}

int 4,j;

int ccount;

int  startRow, startCol;
int lastBow, lastCol;
char 1£(4} = { 27,’3',17,0 };
char 1£1{3} = {27,°2’,0} ;
ccount = Col / PRINTER_COL_WIDTH;
startRow = 0;

startCol = 0;

lastBow = 0;

lastCol = 0;

/% used for print file =/

fprintf( stdprn,"Xs",1f);

for (1=0; ic<ccount; f¢+)(
startCol = i * PRINTER_COL_WIDTH;
lastCol = atartCol + PRINTER_COL WIDTH;
lastRow = atartRow ¢ Row;
printa(2,"");
printf(“printing from (%d,%d) to (%d,%d)",etartRow,atartCol,lastRow,
1astCol);
PrintBlock(startRow,etartCol, lastRow, lastCol);
} /*=* end of for (ic0; icccount; i++) sxs;/

if (lastCol < Col){
startCol = lastCol;
lastCol = Col;
lastRow = startRow + Row;
printa(2,"");
printf("printing from (Xd,%4) to (%4,Xd)",startBowv,startCol,lastRow,
lastCol);
PrintBlock(startRow,startCol, lastRow, lastCol};
} /e** end of if (lastCol ¢ Col) ==x/
fprintf(stdprn,”%s”,121);

/#*33% ond of Printlile s==xx/

id PrintBlock(sr,sc,lr,lc)
t sr, sc, lir, lc;

int 1,3

for (i=ser; i<lr; i++){
for (j=mc; j<le; jve}{
if (Data{i](Jj) ZERO) fprintf(atdprn,
if (Dataf[i][j] == ONB) tprintf(stdprn,"’
if (Data[t]1(j] == TWO) fprintf(stdprn,”0");
if (pata[i}[Jj) == TMREE) fprintf(stdprn,"X");
}
fprintf(stdprn,"\n");

}
fpute(12,atdprn);

fprintf(stdprn,“\12");

J*sx%x ¢nd of PrintBlock({) #saxs/



