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WOCRDS FROM THE CHIEF EDITOR

The theme of this issue is computer application in gecgraphy. To
- Ka Yan has recently conducted g research on the atiitude of

geagraphy teachers in using the computer as a teaching tool ang
" Yeung Chi Ling has surveyed the use of the Computer by

geagraphy students in the tertiary educational institutes, Tha
findings of these two surveys are reported in this issue, Anthony
© Yen introduces the development of Secgraphical information

system In Hong Kang: in particular, Dr. Yeh repors a number of
recently developed GiS Soitwares, a number of which contains
information of the 1981 and 1986 censuses. Mast of these
softwares can be used in a PC environment and are thersfore of
great potential value 2o the gecgrapher both in the secondary
schodls and tertiary educational institutes, in the private sector
and in the government, Finally, the paper by Yeung Ka Ming
ilustrates how a number of widely available softwares,
specifically, DBASE 11, SPSSPC, and MICROSOFT CHART, can
be linked and integrated to form a set of highly powerful data
storags, analysis and retrieval toals. As Anthony Yeh's paper
rightly painted out, the computer, especially the developrment of
geagraphical information systemn, is ane oxy the hottest topics in
gecgraphy. From the findings of To and C.L Yeung, it is
apparent that goegraphers in Hong Kang have unlyfjust begun to
apprepriate this, despite the holding cf a number of seminars on
the use of micro-computers in geography by the Assaciation in

Mr. Yeung Ka Ming of the Hong Kong Baptist Callege has
kindly agreed to be the guest editor of the current issue. With Mr.
Yeung's help and his knowledge in computer graphics, we were
able to use different fonts and iry to produce the joumal in a
somewhat different format.  wa consider this a substantial
improvement over the previous issues. Alsa the cost of
procuction was cut by half as a result of this change. Thig last
point cannat be overemphasized, given the current financial
situation of the Association. Both the editonial board and, in my
opinion, the entire Association, owe Mr, Yeung a great deal,
Many thanks to Mr, Yeung.

Last, | would like ta thank all members of the editorial board
far their dedicated efforts.  Without their support, the continual
publication of this journal would nat have been passible.
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; NEWS
"' yEWS OF THE HONG KONG GEOGRAPHICAL ASSOCIATION

~ 4, annyal Gen Meetin

" The 1883 Annual General Mesting will be held at the Rayson Huang Lecturs

" Theatre, the University of Hong Kong at 11:30 am on Saturday, March 11, 1888.

- The agenda of the ACM is attached on a separate sheet. Members are urged to
subimit agenda items, if such additions or alterations are feit necessary, ona
month pricr to the halding of the meeting.

2 Extragrdinary General Meeting

An extracrdinary general mesting will follow right after the AGM to discuss
membership fees. Again, agenda of the EGM is as attached.

" 3. Hong Kong Geography Day

Hong Kong Geography Day, 1983, will be held on Saturday, March 11, 1884, at
the Hayson Huang Leciure Theatre, the University of Hong Kong. The
Department of Geograp and Geology, University of Hang Kang jointly spenscrs
this event. As Detore, iz will be a one-day event, staring from 5:00 in the
marning fo 3:30 in the afternoon, and consisting of book and audic-visual aid
material exhibitions and public lectures. The theme of this year's Hong Kong
Geography Day is ‘The development of Hong Kong Geography in the past bwenty

years' in commemaorating the twentieth anniversary of the Hong Kong

' Geographical Association. Details of the programme 'wi be sent to members af
the Association and all secondary geagraphy schecls in due course.

' 4. Secondary School Activities
(a) Past Activities

i) Field Camp. A field camp was held in Kadoariee Agricuitural Research Centre
on Jan 7-8, 1989. A total of 37 people tock part in the activity, Praf C.J. Grant,
Director of the Gentre and Dr. M.R. Peart led the field warks. Specifically, Dr. Peart
brought the participants 10 Tai Tong, Yuen Long and demonstrated haw draunage
basin field surveys, which form part of the Advanced Level syllabus, can g
carried out USING NON-EXpensive instruments that are widely available in the
secondary schools. The next issue of this journal wil pravide details of the survey

methods, together with some of the findings, of this BHErCiSe.

(i) Field Trip to Guangzhou. Dueto lack of response, the previously proposed
field trip to Guangzhou during the Christmas holidays was cancelled.

(b) Future Activities

(i) A Field Day to the Istand House will be held on Jan 28, 1988. Dr. R. Irving wil
lead the field trip. The theme of this field day is “Environmental pollution and
conservation’. For details, please refer 10 the previously circulated memecrandurn
or call Mr Yeung Pui Ming at 0-8461322.
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(ii} Guangzhaou Field Trip. The Association in conjunction with the
Geographical Association plans to organize a five-day field trip o G
during the Easter Holidays. An intense course on the Geography of Chip

offered as part of the field trip package. ek

5. Geography of China and Tourism Exhibition

The exhibition will be held at Shatin City Hall on April 28-30, 1988,

6. Hong Kong Teachers' Centre

The Asscciation previously appointed Mr. Edward Woo, vice chai
Association, to represent the Association in the provisicnal board of the p
Hong Kong Teachers” Centre. A general meeting was held late last

further meeting will be held early this year to finalize its constitutio
Association is at present formally repesented in this Teachers' Centre. b

Teacher's Aftitude in the Use of Microcomputers in
- Geography Teaching

Dy
To Ka Yan
T.W.G.Hs Chang Ming Thien College

3= Geagraphy teachers in Hong Kong have heard or read of the use of
" microcomputers in geography teaching, but perhaps very few has ever
iad to use the micracomputer in classroom teaching. The role of teacher
n computer assisted learning s however decisive. They stand in the
orafront in the adoption of the new technalogy in the classroom. The
mere existence of hardwares and softwares does not guarantee that
gachers will use the computer, Central to the fssue is how they perceive
" the use of computers in teaching and whether they are equipped with the
" necessary technical and pedagogical know-how.

NEWS OF COLLEGES AND UNIVERSITIES

1. Hong Kong University Depanment of Geography and Geology Openi

The Department of Geography and Geology, Hong Kong University, will hn

gpanlr‘ng day on March 11, 1989 in conjunction with the Hong Kang Gagnp
ay.

2. Hong Kong Baptist College’'s China Studies Degree Course. Chi
Studies Degree Course, of which the Department of Geography formsgﬂ"ﬁ
part, was formally accredited by the Council for National Academic Awards
United Kingdom. The Course will take in its first batch of students in i i . . - i

A postal questionnarie survey was carried cut in January, 1968 to

academic year. ; T i :
: . investigate the possibiiities of and obstacles in using microcomputer in the

* teaching of geagraphy in Hong Kong.

The questionnaries were sent fd ;econda? schogls having
geography as an individual subject in the curriculum. rhe subject was the
geography teacher who is most committed o or interested in using
* | microcomputers in geography teaching. Where there was no such

“person, the panel chairperson was requested to complete the
- questionnaire. 177 schools returned the completed questionnaire, with a
response rate of 44.3%. Since 94.4% of the respondents came from aided
or government schools, the analysis therefore reflects more the situation

. of the public-sector schools.

b Based on part of a survey of microcomputer use in geography
“taaching in Hong Kong (To, 1888), this paper describes how geography
Cteachers in Hong Kong view the use of microcomputers in  geography
\teaching and their experience and knowledge in microcomputer use.

Method of Study

- The respondents

§1% of the respondents were female and 35% male. Of them, 63%
_ were within the age group of 25 to 35 years. The average _rmpu_rgdenm
were exparienced both in the number of year of service and in position of
responsibility. Abaut 68% had mere than § years' teaching experience,
and over 80% were geography panel chairpersons. They are, therefare, in
. a position to influence school decision policy, and to promots or

discourage attempts to  integrate computer assisted learning into the
curriculumn. If they are corwvinced of the effectiveness of the eomputer in
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geography teaching, it is they who would influence the comrnrtrmant. af

their panel members and headmaster to com
: - L computer use. On th
hand, their negligence and ignorance may hamg,'af adoption. n e athee

Analysis of results
1) Teacher's knowledge and experence in computers
a) Courses taken before teaching career

47.7% of the respondents said that they have attended
related to Computer Studies or used mmputers"irn the university Drogalr:g:

of education. The percentage itself is not low but one has to be aware

that the kind of experience they have ma i i i
150 axpe e may be restricted to Using mainiram
?Ec;rgﬁi;tger mhl :néﬁ_rlsu]ty st;.[-_ldies and is unrelatd to using microc%mpulers iﬁ
: W eless, the experience h i
the fear towards the computer. - S P

b} In-service Training

49.6% of the respondents have attended courses/seminars

workshops conceming the use of microcomputers over the past mu{. :

years. As some of them have forgotten the exact name of the

they have attended, an accurate picture is difficult to portray. Bcl.?tufrr%ﬁ

what have been mentioned in the questionnaire, these courses were

"ﬁ?’cﬂ" those organised by the Hong Kong Geographical Assosication

IEE 1 A) and the Geography Section, Advisory Inspectorate of the
ucation Department (GSAl). Some, however, mentioned that they have

attencled tuition classes in private computer institutions.

¢} Experience in the use of the microcomputer

§1.4% of the total respondents have at least had some experience

in using a microcomputer.

Table 1. Teacher's experience in using the microcomputer

Al Teast with Never use i
Purpose some experience* -
Mo, % Mo, %
Writing computer programs 39 (220
I i 138 (7B.
gurd{ﬁgcassmg 78 [44.1{ g3 fﬁtﬁ.D‘jG]
alculation of marks 63 (35.6) 114 (B4.4)
_JI-_r:Qé!rlrlJng gg;graﬁgp;al data 44 (24.3) 133 (V5.1
ng aid in t assroom :
bl b i 15(8.5) 162 (91.5
files /faceounting 68 (38.4) 109 {61.6)
N =177

* including “always", "usually”,"sometime” & "rarely"

2

Table 1 summarises the pattern of microcomputer use of the
respondents. The majority of the respondents claimed to have “always" or
wysually” used the microcomputer for wordprocessing.  Making notes or
handouts for puplls appeared to be the main use. The second purpose
was for handiing personal files or accounting. The microcamputer was
also often used as a "super-calculator” in the calculation of marks, Among

" the 15 teachers who claimed to thave used microcomputers as teaching

aids in the classroom, B teachers claimed to have “sometimes” used the

- 3 ocomputer In teaching. Orly one person has "always” used it s a

teaching aid. He was in fact teaching computer studies as well as
geography in the schoal,

o Teacher's view on computer assisted learning in geagraphy

a) Views on computer assisted leaming

Ten statements related to teacher’s atiitude towards using
computers in geography teaching were given in the gquestionnaire for
teachers to chooss. The first ?NE ctatments evoke positive roles of
computer assisted learning in geography, whilst the latter five cast doubt
on the usefulness and pinpaint the fimitations. Results of the responses

~ are shown in Table 2.

In general, the respondents were quite supportive of the use of
micro-computers.  Very few people showed disagreements or strong
disagreements on the first five statements (a 1o g). Owverwhelmingly large
proportion of teachers agreed or strongly agreed with the effectiveness of
the microcomputer in storing and handling geagraphical data. (over 94 %),
They also felt that computer ascisted leamning can help geagraphy
teachers by simplifying the real world in computer games and simulation.
(77.9%) A comparatively lower percentage of teachers were af the opinicn
that microcomputers could enhance skill and knowledge and motivate
learning. (63.8% and 65.6% respectively) At the same tme, a

. considerable number of teachers remained undecided with regard to

these two paints (31.3% and 29.65). This may be due to that fact at :ﬂ-ue
benefits of the computer in data analysis and simulgtion is easier'to
recagnise, but elements lke “anhancement of skill and knowiedge® and
"motivation” are maore abstract and sometimes beyond measurement.

The ather five statements (f to j) attempt 1o reflect the negative
atttitude towards using microcomputers in geagraphy teaching. There was
a wider spread on the percentage of repenses to the different categories.
On the whale, teachers were more hesitant about thes-slsmt_aments as
shown by the high percentage of response to the "undecided” category,
which ranged from 22.7% 10 £0.9%. The statement which IS disagreed
about most is related to the limited educational value in using computer
assisted learning in geography lessons. Mare than half of the respenses
{56.2%) agreed that “there is 100 much teacher time involved in leaming
about computer assisted learning’. The statement which receies the
highest "undecided” percentage among all statements s "The existing
methads | use are better than using MIiCrocomMputers . This is related 12
the fact that since the majarity of the teachers have not tried using MICras
in teaching, they cannct make up thair mind as to the effectivensss of this

tool.




Table 2 Teacher’s view on computer assisted learning in geograp

a)Micros are useful in storing
geagraphical information for retrieval.

B)Micros are useful in performing
statistical analysis for gecaraphical data.

c)Micros are useful in developing skill
and knowladge thrauwgh drifl.

d}Computer assisted learning can help
geography teachers by simplifying the real
warld in computer games and simulation,

e)Computer assisted learning is usaful in
helping to motivate pupils in geography
class.

fiThere is limited educational value
in using computer assisted learning in
geography teaching.

g)jThe present gecgraphy curriculum does
nat enable the use of micros.

h)The use of micres in teaching reduces
teacher-student interaction.

i)The existing methods | use are better
than using micros.

[)There is too much teacher time involved
in learning about computer assisted
learning.

Stronghy Stronghy

Agree/ Disagres/

Undecided Disagres
(Percentage

941 53 0.6
48 1.7 08
645 291 B4

g7.4 202 23

8.3 308 23

138 227 633

425 3285 245
20.5 327 4B.7
16.6 808 225

58.2 27.8 16.0

b) Obstacles in using microcomputers in geography teaching

Teachers were asked to choose five of the fourteen statements
about the cbstacles which hinder the use of the computer in geography

teaching and to rank them according to the order of imporiance.

Fig.1 shows the ranks of the statement and the number of

respanse to these statements.

hy teach:

Figure 1

fibstacles

crocomputers in geography teaching.

here are no microcomputer facilities in the
-'Engruﬂhg roam.

here is n lack of software suitable for the
gography curriculum. :
fudenls do not have enough training in using
crocomputers.

fhere is a lack of support from the Education

pDepartment.
the school.

much teaching time in the class.
' There 1s a lack of information about available

g -
software.

‘School policy does not advocate the use of
‘microcomputers in geography teaching
My class does not have easy access to the
microcomputer facilities in the school.

classroom ogranization and management.

microcomputers.
. Others.

BSTACLES HINDERING THE USE OF RICROCOMFPUTERS
IN THE TEACHING OF GEDOGRPAHY IN HONG KONG

Rank %
Rank 4
Rank 3
Rank 2
Rank 1

I a0 ﬁr? B 9 I011I213I4152

do not have enough training/knowledge in using

here are nol enough microcomputer facilities in

sing microcomputers for geography consumes too

omputer assisted learning software is EXpensive.
10, There is little suitable software available for use
in the type of microcomputers found in my school,

' Using microcompulers creales a lot of problems in

| am suspicious of the educational yvalue of using

of
respondents

1.8

48.0

48.0

47.5

41.3

ifn4

356

35.0

34.5
232

232

19.8

11.3

6.2




The findings closely resemble to those obtained by Freeman (1983) and
Rogers (1987) in the U.K. and Stimpson (1986) in Hong Kong. The
tattitudes of the geography teachers can be described as "a marked
" mixture of interest and scepticism® (Stimpson, 1986 :203)

Lack of training/knowledge in using the microcomputers
geography teaching is recognised as the most important obstacle.
significance of this factor is reflected both by the high Percentage of
response choosing it (71.8% of total) and by the high percentage g
ranking it as the mast important obstacle (34.5% of total). t

"5 A lot of geography teachers have been, in one way or another, using
. the microcomputer as a tool to handle the routine duties of teaching, i.e.
making notes, mark calculation, ete. On the other hand, a large
roportion have never used the microcomputer as a teaching aid in the

" piassroom.

The other obstacies, each chosen by more than 40% of the tg
respondents, are :
- There are no microcomputer facilities in the geography room

(48.0%) : : 2 : ;

z i : : ) U4y The most important reason which hinders the use of computers in

(48 g@f re is a lack of software suitable for the geography  curiculum: " geography teaching envisaged by teachers is the _:_?_IEH of t!'g’"'”gthﬂi

e ; iy & : ; wiedge in using the computer in the classroom. is is similar o tha

(47 ﬁﬁjsmdenls 93 fotfevs SroUgh TRMING N teig Micocoigns kglr:caivag by teachers in a Postgraduate Certificate of Ecucstion
: workshop in Hong Keng two years ago. (Stimpson, 1988)

_=There is a lack of support from the Education Department (e
guidance, training, infermation) (41.3%) Throughaut the years 1985 to 1987, HKGA and GSAI ha'.lre
“grganised at least three courses on the use of microcomputers in
fgeggfaphy teaching. The Computer Education Centre, Educstion
‘Department also kept on running compuier awarenass COUrses for
“humanities teschers. But their efforts could not satisfy the increasing
‘demand for mare training. In general, these courses are of shart duration
nd are held infrequently. The coverage is often of an introductory nature.
“pue probably to lack of expertise, the pedagogical aspects of using
‘computers, classroom  management and the necessary teaching
I<irategies are seldom treated in sufficient depth. Particularly lacking is the
ind n% subject-specific and fallow-up raining or suppart.,

If only "Rank 1" obstacles are considered, the following sequénéé
appears : ;
1. | do net have enough training/knowledge in using microcomputers
geography teaching. (61) i
2. There are no microcomputer facilities in the geography room. (18)
3. There is a lack of support from the Education Department (g.g
guidance, training, information) (17)
4. School policy does not advocate the use of microcomputers
gecgraphy teaching. (12) 4
{11}5. There is a lack of software suitable for the geography curricul

Despite the existing abstacles, teachers are aware of the potential
the microcomputer in téaching gecgraphy. Ifwhat they express are not
just “rhetoric”, the positive attitude towards computer use refiects the
wilingness of the geography teachers to accept the challenge af the
icrocomplters, The reed 1o have teachers trained to know how to use
the microcomputer in the right time, with the right amount and in the right
way becomes particularly critical in the implementation of microcomputers

n the classroom.
[WH

{Mumber in { ) refer to frequency)

~ Other obstacles added by the respondents include “extremely’s
difficult to obtain software in H.K. for copyright reason® and “students arg |
toa weak in English®,

Discussion

1} The respondents are not totally unaware of microcomputer.  The
majority of them have some experience in  using the microcomputers
Passession of such skills as wordprocessing, data management provide 8
'Ithe necessary basis of competence and cofidence for using the computer
in the classroom. A

Reference

an D.M. (1981) CAL in Geography: A case st_ug y of ]jgrﬂﬁdghire
rgda @ Elnpublishad MA Dissertation,Institute of Education,

niversity of London

Of those teachers having experience in using the microcomputers, B7.6% 3

_ _ T training and enabling influences on the take up of
even have a microcomputer at home. Having ready access to a computer geriﬁ. t&.%]r o i: E'n -..__.m, I .- Unpublisned MA

at home performs a valuable training function and makes them easiar

be aware of the effectivensss and limitation of the microcomputer. Dissertation, Insttute of Education, University of Lendon

o, K.Y, (1988) Use of microcomputers in the teaching of geography in
ang Kﬂt. dnpublish&tﬁ project report, Institute of Education, University

of London

2) Geography teachers in Hong Kong seem to show positive attitudes
towards computer assisted learning. They appear to  understand

potential of this new technology. But it must be realised that these are
anly what they think the computer cught to be. They are also pragmatic
and show concern aver a) the time involved, b) the adaptability to existing
curriculum and ¢} the need to change teaching method.

P.G. (1586) 'The development of CAL in Hong Kong' in W.A. Kent (ed)
rr‘1115’ in 't‘n{ Te-a:I hing of a! aphy , London: University of London, Institute af

Lcation. pp.195-145
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Development of Digital Geographic Information an
Geographic Information Systems in Hong Kong 1

by
Anthony Yeh
Centre of Urban Studies and Urban Planning
University of Hong Keng

5AS Hong Kong Map Data Sets

SAS (Statistical Analysis System) is a statistical package which is
. gyailable for both mainirame/mini computers and  microcomputers. It is
the main competitor of SFSS (Statistical Package for the Social Sciences)
5 the United States. The GMAP procedure of SAS can produce
chorapleth maps, three—dimeqsmnal surface maps, block maps, and
& Aem maps. Map boundaries can be mampu]q!ed by using ths
¢ SPROJECT procedure to change map projection methods, the
" GREDUCE procadure to reduce the number of points neeced to draw a
map, and the GAEMCOVE procedure to comiine areal units into large
" areal units, producing a new map data Set. SAS Institute Inc. in Hong
" Kong has created the Hong Kong Map Data Sets for the SAS Data Library

which contains the map  boundaries of Hong Kong Island, Kowlcen, and
the New Temitories’. Six map data sets are available in the Hong Kong
Map Data Library which can be classified into two groups. First, map Idnta
eets with Tertiary Planning Unit (TPU) boundaries for Hong Kong Isiznd
HKMAPL), Kowilcon {KWMAPPLU), and the New Termitories (NTMAPPLY.
iacond, map data sets with Distnct Board boundaries  for Hong Kang
q=iand (HKMAPDE), Kowloon (KWMAPCDE), and the Mew _Territaries
([NTMAFLCE]. Areal units of the TPU map data sets are identified by Ehe
TPU ID, whereas the District Board map data  sets are b District Board
. The Hong Kong Map Data Sets are  available on main rame,/mini tape
4 IBEM PC floppy disks. After loading the map data set into the
omputer, user can input his  own data using the vanable 1D as identifier
" ond use the SAS GMAP procedure to produce a choropleth map by the
mputer (Fig. 1).  Subsets of the map data set can be extracted and
used for mapping  (Fig. 2). User can also digitize and create his own map
ata set and use SAS to do the mapping. A Hong Kong 1926 By-Cansus
\Social Atlas has been produced by the Census and Statistics Department
Gsing the SAS Hong Kong Map Data Sets (Census and Statistics
‘Department, 1587).

Cne of the main obstacles in using computers to analyze and ma
eographical data is the availability of gecgraphic  information in digita|
orm. The entering of statistical data and digitizing of map boundaries ara™
time consuming, labour intensive, and tedious. Very often, similar sets of
gecgraphical data and map boundaries are entered separately intg®
computers by  different researchers, research institutes, governme
agencies and gn’vate firms. It will save much resource and time if thes
data and map boundaries can be entered and stored in the computer
ance and made available in digital form for other users. With the rapid’
developmernt of computer cartography and geographic informatio
systems in North Armerica and Europe, many digital geographical data
such as topographic maps, LANDSAT images, zoning plans, and
statistical data, are now available to the public from government agencies
and research institutes. Thers is  also an increasing availability of digit
gecgraphic information in - China (Yeh, He and Chen, 1887). In the past
digital geographical data are mainly available in magnetic tapes used b
mainframe cor mini computers. Recently, with the rapid development
microcomputer, most of these data are also  available on microcompute
floppy disks. Some are even also in  electronic spreadsheet forma
facilitating users to analyze these data with microcomputers.

in Hong Kong, although population and statistical data have  long bes
available on magnetic tapes ever since computers were used |
processing census data by the Census and Statistics  Department, th
availability of map boundaries in digital form is  limited. User had to
digitize his own map boundaries and link  the statistical data into his @
mapping package. Digitizing of maps, in the past, was mainfy done by3
researchers in the universities, such as Lo (1988) while he was with the 8
Department  of Geography and Geology, University of Hong Knng.
However, there are three recant developments in Hong Kong which will 8
make digital geographic information, particulary map boundaries, mare 3
readily available to the pubiic. First is the development of Hong Ksnﬂg :
Map Data Sets by Hong Kong's SAS Institute Lid. which  allow
(Statistical Analysis System) users to do computer ma pir{ih; using Tertiary
Planning Units or District Board boundaries. Second is the SUPERMAP &8
CD ROM (Compact Disk Read Only Memaory) disc jointly produced by the
Census and Statistics Department and the Space-Time Research Pty. Lid.
of Australia which stored the Hong Kong 1281 Population Census and @
1988 By- Census data by Tertiary Planning Units and District Board
Districts and produce maps on microcomputers. The final  development
which is still at the preliminary stage, is the development of a Land
Infarmation System by the Survey and  Mapping Office of the Building
and Lands Departrment which will store all their maps and plans in the
camputer,

SUPERMAP

- CD ROM (Compact Disk Read Only Memaory) and interactive video

ik a':re dEViceEs simﬁar to compact disks which are used to play music
“and video. However, instead of storing music and video, they are used o
_ctore data. In the case of interactive video  disk, it can also store music,
“pictures, and video. Typically, 8 compact disk has a storage capacity of
550 megabytes (550,000 Kbytes), about the same capacity of 1,600 low

ensity floppy  disks. They are becoming increasingly popular as a
medium for the storage, ?i-ﬁtributiljl'l, and_:nntrul of large databases.
ey are  alsa increasingly being used in stonng geographical data.

One of the notable example in using compact disc in stering  digia
geographic information is the BEC Domesday Froject {Gﬂﬁdﬂffgﬁf
Armstrong, 1986; Openshaw et al., 1986; and Rhind and Mounsey, 1 )
‘The BBC Domesday project is an atternpt to create an u VErsion L
the Domesday Baok produced by  William the Congueror 900 years g

9




S

000 '0s J8A0 § poo ‘0S 0L DoD ‘0E EEEE

ol 0OE o pog ueul ssa7 [Fr7]  ALISN3O
ooo ‘0E 9L 000 't B3 866 01 ZERET

loon City subset
le of choropleth map using the Kow
siig;r: %E;a:; pKDWI.an (I&VMAPPU} in the SAS Hong Kong Map

000 ‘05 HIAO
BEEE 0L OOE

000 ‘08 0L ooo0 ‘o
DDE NYHL 5537

ALISENIO

10




to document the wealth and  resources of the United Kingdom after o
years of the Norman govemment. Instead of using paper, the latest
technology using  laser dics and sophisticated programming was used oy
document the  present resources and lifestyle of Britain. The BRC T
Domesday runs on a BBC Master Advanced Interactive Video (a] ik
Microcomputer and a BEC AIV LaserVision player developed by Philips &8
Electronics®. The amount of information is huge. The 12-inch double-™
sided LaserVision disc in LV-ROM format stores up to 324 megabytes of
data as well a5 up to 54,000 analogue video pictures  which is equivalen
to BOO floppy disks (150,000 pages of text) and S0,000 pictures ang
24 000 Ordinance Survey Maps. Data are  stored on two video discs, The
Mational Disc includes data from  the latest population census, Genergl &
Household Survey, Family Expenditure Survey, and the BEBC Daily Lifa
in the 1380's. Inforration are organized into four main groups -
economy, emvironment, society, and culture. The Community Disc jg 8
based on 24,000 Ordnance Survey maps arranged in six levels - the
United Kingdom, Countries and Island Groups, 40 x 30 km Local Blocks, 8
4 x 3 Local Blocks, Street Map, and Floor Plans of Special Sites - with taxt
and photographs available at each  level. With keyboard or trackerball,
the system can give immediate access to statistics, chars, maps;
photographs, aerial  views, descriptions, and moving video pictures of =
Britian, Measurement of distances and areas can also be made on the &
systemn. It provides a desk research tool for anyone who would ke to
find out where places are, what they look like, what their characteristics
are, and what goes on there. It can be used by schools, colleges, and =5
libraries for leaming, and government cffices, tourism and travel 8
a?encies. and land and estate agents for retrieval of information on places 8
of their interest. Courier and distribution senices can use it for route 8
planning and finding of locations; film and television companies can use it &
to  check the appearance and characteristics of an area without leaving 58
the office, and newspaper reporter for assembling facts, events, and &
statistics. There are plans to utilize the interactive video technology used 8
in procucing the BEC Domesday to produce materials on other topics 58
such as ecology, dictionary and countryside environment. g

Ancther example is the GEOdisc U.S. Allas from Geovision  Ing,
Norcross, Ga. which stores digitized maps of the United  States at the %
scale of 1:2,000,000 on a CD ROM~. Same as most software using CD 1
ROM, it is microcomputer based and runs on an  IEM AT or a PS/2 38
microcomputer with an EGA (Enhanced Graphics Adapter) or a VGA 38
(Video Graphics Adapter) graphics card, Microsoft Windows, 640 Kbytes 3
of memaory, a hard-disk, a CD AROM  reader, and a mouse. Data stored on
the compact disk includes major highways, waterways, political
boundaries, rairoads, Federal land areas, and hydrological districts. It
also comtains  more than a milion place and landmark names plus
coordinates for inserting them on a map. These data have been compiled &
from reliable sources including USGS Digital Line Graph (DLG) and 8
Digital Elevation Model (DEM) data, NOAA digital data, and Census
Bureau Geographic Base Fie/Dual Independent Map Encoding [
(GBF/DIME) information. Accompanying the CD ROM atlas of the United 8
States is the application software called "Windows/Cn the World" (WOW)
which allows user to retrieve and edit the database information (Fig. 3).
WOW is an application program written for  the system software called
Microsoft Windows which allows  different software applications or
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different portions of the same software package to be displayes
simultanecusly in separate  windows on the screan, Apart from mappineg -
it has the abilites to generate map overlays, display distance, bearing and
position  information, and links to external databases. Because WOW

written in Windows, it can communicate with other programs. F
example, texiual and numeric data can be keptin an Excel spreadshag
and shared with WOW. One can select an area of the United States i
Name or geographic region. Map can be zoomed in from a rance of Ditn

G4x, where 4y iz approximately 40 miles. To create a customerized s

the program allows user to  Use a mouse 0 "cut” and “paste” elements
from the database. User can merge its own databases with those Stored
inthe CD ROM.  Far example, a mining company can shaw the lecation
of its various driling sites. Cther applications include FEScUrs.
managerment, transportation and industria planning. Future developmeny
of the GECdisc is to develop a database cntaining  even maore detailag’
informaticn, down to the city biock leveal, 3g

Chui weanny

The BEC Domesday and GEQdisc LS. Atas may not be very usefulin,
Hong Kong because they only contain overseas gecgraphic  information
Recently, Hong Kang gecgraphic information are Jalso availabie in COF
ROM form. A software package called SUPERMAP was released in Ju|
1588* It is a CD ROM produced by Space-Time Research Pty gf
Melbourne, Australia in conjunction  with the Hong Kong Census and
Statistics Depariment. Hardware required to use the SUPERMAP include
an IBM AT or XT microcomputer or its compatible with at least 512 Koytes
of memory and a hard disk, a CD BOM reader, and EGA graphics carg
and EGA monitor. Data available on the CD ROM includes the Hong  Kang
1581 Population Census and 1988 Population By-Census data and US4
1980 Census data which is praduced in conjuncticn with  the .S, Bureay
of Census. For the Hong Kong data, 400 demographic and socig.
economic variables are available for the 200 plus Tertiary Planning Units
{TPU) and 19 District Board (DB} districts with the respective base maps,
For the USA. census  data, 2,500 demographic and socic-econormic.
vaniables for the counties of the U.S.A. are availahle with base maps. :

v hacd

Fhivny

S hveuriiy

SUPERMAP zllows the refrigval, manipulation, and mapping of data by
TPU or DB districs. It allaws user to define region of interest and select
ftem or combination of ftems. It alsg has the ability to design maps for
displaying information and obtain_ a print-out in colour or monachrome,
depending on the type of printer used (Fig. 4). Data retrieved from the
System can be incorporate into reports or import into other computer
packages such as spreadsheet where subsequent statistical analysis and
graphing can be performed. It also has tha ability to import data  supplied

the user and link it to the selected regions and  produce tables
slongside the the census data stored on the compact disk. It is user
friendly and can be used ina very short time with no formal training.

Peal

Mid-levels
Poktual am -~

Hong Kong's Land Information System

The idea of a land information system (LIS) was proposed by the Town
Planning Office of the then Public Works Department in  the early 1570's.
However, this idea had not baen given much attention. This was partly
Decause of the failure to perceive the utility of the systern and partly
because of the limitations  of the hardware, software, and GIS technalogy
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Figure 4 Example of printer output of SUPERMAP




}
available at that time. The idea was revived in the early 1880's when tha
Special Committee on Land Supply recommended to the Government the

intrcduction of a computerized land inventary system which could Provide

the Government, and possibly the private sector, with up-to-date lang:

information for decision making and planning. This was a response o the

scarcity of land and high land price in  Hong Kong. A system is needed tq

monitor the timing, location  and quantity of the availability of developabys
land for the planning of rapid urban and econamic developrent in H

Kong.  An ad hoc inter-departmental warking group was set up by the'

then Dirscior of Lands to look into and achvise the basic requirements o |
a computerised land information system. In 1983, a team, headed by g

Chief Land Surveyor, was set up in the Survey and Mapping Office of the

Lands Department to carry out more in-depth  study of the LIS, Although &

the originally praposed LIS was 1o serve all Government departments
which handle and use land information, however, it was found that it was
difficuit for  different departments to agree on a commen approach,
Hence, it would be simplier to start as g project of the Lands Department
which handles and uses land information most. Once developed, the
System could then be expanded to serve the needs of other departments.
The establishrment of the LIS was dpproved at the  end of 1586 ang
financial approval was given in mid-1987. |n Septernber 1937, a Lang
Infarmation Centre (LIC] was set upinthe Survey and Mapping Office ang
2 HK 520 million tender was called in January 1588,

Initially, the LIS will be built on three application areas.  First is the

Basic Mapping System (BMS) to produce maps and to  maintain all
planimetric details an the 1:1,000 survey sheets.  Second is the Cadastra)
Information System (CIS) to keep record  of land parcel boundaries and
land status information for all private and government lats, to prepare
cadastral plans, and to provide enquiry facilities. Third is the Town
Planning Information System (TPIS} to update and produce town plans, to
keep site records, to maintain land use and land supply information, 1o
maintain facilities inventories, to allow  interactive retrigval of graphic and
textual data, and to perform  data analysis and reporting. ” The Basic
Mapping Systern will Ee maintained by the Land Information Centre and
the Cadastral Information Systern will be implemented in the 10 districs
lands,/surveys offices, each af which will build its own system on the up-
to-date basic mapping database provide by the Land  Information Centre.
Updated base maps, will be used by the Town Planning Office for the
preparation of various town plans and i gther forms of information retrieval
and display.

The Land Information Centre will he equipped with a  mainfrarme,/mini-
computer, hard disks, calour graphic work- stations, digitizing work-
stations, cormputer terminals, printers, plotters, magnetic tape units for
systern backup, and tape cartridge units for transferring files to and from
the district offices. Each of the 10 district offices will be provided with a
set of equipments which wil enable it to run its own systemn
independently, while allowing for a communication link with the Land
Infermaticn Centre for data transfer.

One of the basic features of the Land Information System is  the

"layering® of geographical data. Map features are classified into groups
and stored in separate layers in the computer (Fig.  5). Far example,
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" ctarting with Kowloon, fo

: r i ther layer, and lot
" rpads can be stored as one layer, contour lines  as ancthe .
-[;?;.aundaries as the third layer. This can allow the flexibility of data and

map retrieval and  combination. All map features can related to

: include lot
icutes or  textual data, For example, attributes of a lot may inc
"'ﬁﬁﬂ?ﬂueﬁ owner, street name, etc.. To standardize data, a common

. Bdcress reference system wil be used which incudes -

a) House Number and Street Name
I}% Street Intersection

¢} Building Mame

d) Lot Number

e} Co-ordinates :

f) Tertiary Planning Unit Number

) District Name

© “These identifiers can be used ‘o access graphical or textual data.

: ; iitizing of the
tem will most fikely be set up in early 1888,  Digitizing of 1

?esiisas and land parcel records will proceed district by tfusm

oot ﬁuw by Hong Kong Island, and then t'tl.]eb.l ?}
“Territaries. Itis hoped that  digtized maps for Kﬂwln?; \_ng ge ?;facl: ramaatiog
the S | o th-s;. ?hDIZt%gﬁggtgfnﬂuﬁlletﬁ ava.ilablé immediately

Town Planning Informati i

Eetrht?-le Basic Mapping System and Cadastral Information System  of a

£ district are completed.

DATA SEPARATION BY LAYERS

Hoolean e
sElesian =
rulnz —

i tion System. Each
Layer’ Structure of Geographic Informa
EE::Eisﬁusﬁm contain a separate theme. Different maps can be

created by viewing layers singly, or In combinations (Source:
Burrough, 1986, p. 32).
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GIS in Hong Kang

SAS Hong Kong Map Data Sets and SUPERMAP are not GIS,  although |
they perform some of the functions of GIS. Unlike the Hong Kong Lang
Information System of the Buildings and Lands = Departrmant which js a°
geographic information system, they are specialized QEUQFaF.hic
databases which allow users to retrieve  and map census data. They lack |
the standard functions of GIS such as map manipulation, map overlay.
spatial search, and  spatial modeling {Burrough, 19881, However, thay
can satisfy  some of the data retrievaﬁl. analysis and mapping needs of!
users, particularly for the analysis and mapping of census data.

With the availability of digits! geographical data in SAS Hong Kong Map
Sets, SUPERMAP and the Hong Kong Land information  Systemn, it is .
inevitable that people and students in Hong Kong  will have more contacts
with gecgraphical data in digital form  and GIS than before. Particular]
the Land Information System  of the Buildings and Lands Department will
revolutionzalize the concept of maps in Hong Kong. Instead of buying a®
map in its tradition form on a piece of paper, one may purchase a digital
rmap an a floppy disk.

The use of these digital geographical data is often limited by the *
availability of computer hardware. However, this  limitation is rapidly
diminishing with the advancement of microcomputers. The SAS Hong
Kong Map Sets and SUPERMAP can be run on microcomputer systems
which are already standard equipment in offices, schools, and research
institutes. Previously, GIS is  only imited to mainframe/mini computers
which are not easily accessible to users. It is now more easily accessibla ™
through the development of a number of microcomputer-based
geographic  information systems (Marhle and Amundson, 1988). For
example, pc  ARC/INFO which runs on an IBM AT with 30 megabytes of
hard disk has mast of the functions of mainframe geographic information
system. It is foreseeable that the digital geographic — information in the
Hong Kong Land Information System can be loaded into and processed

by microcomputers, making it more easily accessible by users &
q y i B
I

particularly those in research  institutes and private firms.

The Hong Kong Land Information System of the Buildings and i Lands |
Department will be mainly used in the areas of mapping, land &
administration, and urban planning. However, once created, it i58
foresesable that the system will be
government departments which need geographical  information in their
works, such as the Census and Statistics Department, Housing"
Departments, Environmental Protection Department, Urban and Regional
Service Departments, and Territorial Development Department. It will also
be used by private sectors which needs geographical information such as

telephone and gas companies, surveying and engineering firms, and &

Flanning consultants.

For the time being, digital geographical data and geographic
information system may be of little use to ordinary people. They  will be
used mainly by those who need to retrieve and analyze geographical
data. With the advancement of microcomputer  technology, there may be |
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: America and China and to equip our students with

increasingly used by  various |EEeS

gne day that GIS will be available and wsed by ordinary pecple. Far
example, instead of 1aking a map to  the field , one may take a pocketsize

| ‘microcomputer with 8 digital topographical map which can Show relef

and cross- sections, and compute bearings and distances, By connecting

- his micracamputer through telephone lines to a central GIS systermn, one
. may ask for the shortest route and mode of transport from @ place to

gnother and the location of buildings and places of  interests. The above
may sound like fantasy but these types of GIS are under active research

. “and will be available for use innot too distant future.

GIS is cne of the fastest growing areas of study in  geography in MNorth
america.  Many universities and colleges are  setting up GIS laboratones

“ fand offering new GIS courses.  Students with GiS knowledge can find 2

job easity. This development in North Amenca can be reflected in the
Jobsin  Geography (JIG) of the Association of American Geographers. In

~ last year, over 80% of the jobs advertised are GIS refated,  either in

universities or government agencies. GIS courses are  increasing|
becoming standard courses in the geography  curriculum of Nort
American universities and colleges.

China is also rapidly developing GIS (Yeh, He and Chen, 1587). In
recognition of its importance in geogaphy, the  Institute of Geography of

¢ the Chinese Academy of Science in  Befjing has set up a Laboratory for

Resources and Environmental  Information System (LREIS) in 1987. GIS
courses are offered and researches carried out in most research institutes
and universities. Although the present practical applications of GIS  in
China is limited compared with Morth America, itis  anticipated that this will
increase with more people trained in - GIS and government officials more
aware of the usefulness of GIS. Geographical data will increasingly be
stared in GIS and  available in digital form in China in the future.

Ta keep pace with the development of gaograph%cur_ric%u;giri‘ng ur;gréfh
e inc

GIS in Hong Kong, it is essential that university geography students

- shaould know how maps and  gecgraphical data are stored in computers,

how to manipulate and  refrieve them, and how to generate maps on
computer. Such knowledge should be as essential as cartographic or
numerical  skills in any madern geography cumicuium. In-depth computer
cartography and GIS courses should also be coffered to students who
would like to specialize in this warldwide growing fisld of geography.

The use of digital geographic information and GIS in  secondary
schools is not as apparent as in universities. However,  this will change
with the increasing availability of CD ROM  reader as a standard computer
equipment in secondary schools. There is a growin number of
Computer Assisted Learning éCAL] packages being eveloped an
compact discs. Dictionaries and  encyclopedia, will soon be availabie in
compact discs form. One day, instead of learning from books, one may
be learning frorm  compact dics which will make learning more effective
and enjoyable. Students will be using compact discs 1o leamn r'namgeuE
reading, spatial analysis, geographical concepts, and the geograpiy
different countries.
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! For information of the SAS Hong Kong Map Data Sets, please contact

SAS Institute L1d., 3601 Shun Tak Centre, 200 Connaught Road, Ceritral,

Hong Kong, Tel: 5-403180.

2 The complete EBC Doomsday system including BBC Master Alvf

Microcomputer, BEC AV LaserVision Player, and colour monitor coste

around HKS50,000. For more informafion, please contact Acorn

Computers (Far East) Ltd. (local distributor of BEC micracomputers), Rm

2801, Tung Wai Commercial Building, 1035111 Gloucester Road, Wanchaj,

Hong Kong, Tel.: 5-8332086.

3 The software package costs US $485. For more information, please |

Eﬂgtact Geovision Inc., Suite One, 270 Scientific Dr., Morcross, GA 30092
A

% The software package is available at HKS7,800 from the Publication Sale

Counter of the Census and Statistics Department, 19/F, Wanchai Tawer |,

12 Harbouwr Road, Wan Chai. For details, please contact Mr. P.K. Lau at 5-
B23473E.
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* ndividual, computer is considered as an indispensable tool
‘g

¢ personal computer by an undern

Heng Keng Geagrapher 7(2), 21-26 (1289)

Computer and Software Usage Among Undergraduate

! Geography Students in Hong Kong

b
Yeung éhi Ling
Cepartment of Geoaraphy and Geology,
University of Hong Kong

Introduction

In spite of the fact that computer is not well received by Eueg
pographical studies. This stems partly from the nature of  our subject
matter - the shear complexity of our human and physucalr environment,
and partly from the wvast quantity of spatial informaticn which is
becoming increasingly  available with the advent of technelogy such as
remote sensing and the improvement in communication. In geographical
studies, computer may be used in data processing, statistics, computer
graphics and mapping and, mare recently, computerized Geographic
information System (GIS) becomes fashionable (Rhind, 1987).

Increasing computerized geographical research would necessitate
a group of 'computer-aware’ and ‘computer-iterate’  undergraduate to
substantiate and carry forward earlier efforts.  In fact, the availability of

._ computer for undergraduste uses is steadly increasing in the tertiary

institutions with easily accessible machines. The lower price of computer
inthe clone computer market in Hong Kong makes the possession of a
graduate or their families affordable.
Software of different levels of sophistication and accomgplishing  different
tasks are also available. However, how such faciliies and opporiunities
are exploited by geography undergraduate is scarcely looked into. It is in
this view of assessing the nature of computer usage that a survey was
conducted on undergraduate geography students in Hong Kong, Based
on preliminary analysis of the guestionnaire sent to the Geography
Departments  of the University of Hong Kaong, the Chinese University of
Hong Kong and the Hong Kong Baptist College, it is found that slightly
over 60% of the respondents considered themselves as computer-users
(Figure 1). In this paper, their usage of computer and preference owver
software packages will be reported and discussed.

Results and Discussion

1. Computer Usage

It was found that computers are used most frequently as a
word-processor. Over 80% of mgurespondenlts chose mrdjpropassmga I:?S
their most frequently used application (Figure 2a). This II"SE pro !:'egt
associated with the fact that geography as a social science (arts) subj
requires a lot of written works. Also, as computer users in the geoq
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departments contains a higher proportion of beginners (Figure 3) who
tart using computer only after they enter the tertiary institugtinn. ::.r-ord—
- processing Is most pliant and serves their immediate needs.

Rather unexpectedly to know is that computer games rank secand
~in the first preference list as well as in the second preference list. The high
- general esteem of computer games reflecis a general under-use af the
- micrg-computers amang the geography undergracuates. In many cases,
many of the 'users' purchase a new computer simply because of the
' needs to occupy a fancy oy,

Under-use of the computer is even more cbvious while looking at
the 5_eccnd favourite application (Figure 2b). The use of computer for
 etatistics ranks first (37.5%) as the second favourite application, but the
ermployment of computer for database management is of very low level
{10.6%) and computer graphics is as yet unknown to geocgraphy
undergraduates. This s just ironical when computer is considered by
. geographers as an indispensable tool for handling vast guantity of spafial

infarmation (Walsh, 1985).

: The use of Chinese systems porirays a ve interesting picture as
s use is almost confined exclusively to students of the Chinese University
(Figure 2b), probably due to a tradition- induced interest of the institution,

" 5 goftware Selection

Itis nmot strange to see that software packages for word- processing
_are among the most popular (Figure 4a). Amang them, WeordStar ranks
first (60.6%) and PC Writs ranks second (24.2%}  [Fig. 4ab). Only two
_ respondents use packages other than the above menticned. Differences
' between institutions are large as all the PC Write users are from the
" Chinese University. It is  not surprising as PG Write is the word-
 processor proviged for students in the mainframe computer of the Chinese
| University. In a like manner, the Baptist College uses WordStar in their
Computer Literacy Course. Therefore, almost all users of the Baptist
' Colege use WordStar. The mainframe in HKU provides no word-
. processor for students. However, a substantial number of personal
~ cormputer attached to convenient output devices are available for users of
' the Hong Kong University. Therefore, it may be inferred that WardStar
. users in HKU are mostly self- learners of PCs.

Response is more diverse with the second most favorite software
{Figure 4c). MicroStat - a statistic package which is taught in the Baptist
College as part of the course Quantitative Methad Il - tops the list and
shares its importance with WordStar, SPSS {Statistical Package for
Social Scientist) ranks third with most user contributed by the Chinese
University. Overall, the range of packages used is small. Many popular
software packages such as dBase lll and Lotus 123  affract little user.
Besides, respondents exprassed their unawareness conceming software
packages; some have put down SPXX (SPSS), BBase (dBase I}, Locust
{Lotus) or the like in the questionnaires.
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ntroduction

In recent years, substantial drop in the market price of microcomputer
and the introduction of many ~ so-called user-friendly softwares have put forth
- ancther revolution after the quantitative methods in the study of Geography.
- The term 'GIS' which stands for Geographical Information Systern has been
widely used. A great number of studies have been taken to exploit the potential
“of its application in Gecgraphical Research (Lo, 1888). In addition, the use of
| micro-computer as an instructional tool has also received much attention (Walsh,
L .1588; Haines-Young, 1583). This paper describes the integrated use of data-
. base, statistical and graphics packages in a soil survey.

|
S
D . |
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Softwure Bockage

R

Figure 4c Students’ Second Favourite Software Packages

system Requirement

(i) Hardware' : !

* The minimum reguirements for the integrated use of the 3
packages described in this paper are:

1. one 8086 compatible computer with at least 512K memaory
2. one 10 mb Hard disk and one 350K disk drive

3. graphics display card and monitor

4. output devices such as a 8 pin printer

(i) Software Sl ;

The following packages are used in this paper: :

1. dBase3 + (manufactured be Aston and Tate)

2, SPS5/PC + (manufactured be SPSSinc) :

3. SPSS/PC + graphics/table (manufactured by SPSS inc)

4, Microsoft chart W 3.0 (manufactured by Microsoft
corparation)

Similar packages such as Lotus 123, Sympheny, Multiplan, RBase 5000, Chart
Master and Graftalk may also be used.

Conclusion

Very few of the respondenits indicate any usage other than the ones
reported above. The findings show that the computer is used primar
85 2 sophisticate ‘typewriter’, secondary as a toy and infrequenthy as
reminiscent calculator . Word-processing  certainly enhanced studenits
efficiency in coping with the coursework. Yet, if the potential of tha
present  computer facilities (including those provided and private
owned) are to be fully utiized, mare encouragement, or possibly training
are required to extend the students' herizon beyond word- processing ang
apply computer for geographical problem saiving. From the provisional
findings, it is explicit that a *Use after Knowing' inclination is common to ai
users which indicates guidance and introductory sessions are essential. |

. One may complain our geo{graphy undergraduates  that wer,
trained fram the Arts Stream; most of them with almost no backgrounds
in the computer. However, a slight adjustment of emphasis may at least”
show the students what computers can accomplish, In  other words,©
undergradyates_ should be aware of and be able to appreciate the 'New
F{ﬂautﬁgjt;an %Har:;?gf r1198?} hrogght to geography by the computer. After Job Description
all, there are the respondents wha are totally computer-iliterate. : jBCti

: 4 ; :- A soil study is used for demonstration purposes, the Dbjsctwesl éﬂ' ﬂ;
3 study were to study changes in sail's physical and Eham'f-""a gﬂpﬂfemtp"_ng
results of recreational trampling. Several sites of differ ent degr arties and plart
were surveyed. In each sampled quadrat, the following sail prap
References attributes were studied:

Rhind, D. (1887). "Geographical Infarmation Systems - a New Revalution,

The Geographical Manazine Jan, 1887:10-12,

Walsh 5.J. (1285). “Geographic information Systems for natural resource

management.” Journal of Sail and Water Conservation 40(2):202-205.
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{iy Physical Properties

1. bulk density (g/cm 3
E. E‘lemtngigp rat‘:[ag{cmfhr%
| 3. ation resist
: g texture et
i 4. s0il moisture content
: {ii) Cherpfcar Properties (%)
1. scil Nitragen (36)
2. sall Phospharus (%)
3. soil Potassium (35)
I| g r."H
| . cation exchange capacity (me/1
_. B. conductivity {rﬁmhc@}a i
{iiiy Plant Attributes
1. vegetafion cover (%)
2. species abundance
3. species diversity

System Development B

This derncnstration involves database $otrots
graphic presentation (Figure 1), development, statistical analysis ar

dBase 3+ — SPSS/PC+—Microsoft —

t | Chart V3.0 ’
Word Processing Program

Figure 1 Software Packages used in this paper

(i) Database Developm ent?

Figure 2 ilk . .
1 Figure 2 lusirates the major steps in the development of 2 database

dBase 3+ command meaning
create open file
I
applue‘nd add data
display all/browse/list/list to print list all data
i [t ?H data to print
browse /edit edit data/modify data
browse ,-’ﬁsrt Jlist to print douLIe check data
I -
replace change record content

|

modify structure
|

quit finish and save file

Fig. 2 Steps in the Development of Database

chaTge file structure
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Ta start building a database, a file hasto be created and its structure
ed. This includes the names of fiefds in a record {in a database fie, all
the data for a particular entry is called a record, each item of informaticn within
“record is called a field), the number of character in a field and the type of
ormation allowed in each figld. In this example, a file named Soil was created
“and & total of 15 fields were defined.

Type Width Dec
Mumber 2
Mumber L2
Mumber L&
Mumber il
Murnber 4
Murmber 1
Mumber 4
Mumber 4
Mumber 4
Number 4
Mumber 5
Mumber 4
Mumber B
Mumber 3
Mumber 2

SoOMMMMRNMNDMOORMR MO

Refer to page 31 for explanation of field names

Marme of field is limited to 10 characters in dBase 3+. In the designation
of field width, the decimal point is counted as 1 unit, For example, 25.14 will
‘pse up 5 units of field width,  In addition to numberic information that can be
calculated (numeric fiskds are used this time for easy cormmunication with
«ternal software packages), cther types of information that can be entered
include character (letters, numbers and punctuation symbels as well as numbers
that would not be calculated such as prime numbsr%; date; logical and memo

- fields™.
' After the completion of data entry, data can be verify through the display,

fist or browse command. File structure madification and further replacement are
sometimes necessary.

There are many ways to inputdata or monitor the database system.
Al data can be appended directly to the database.  Yet, data modification would
he much easier with the use of built-in commands. In the present case, both
moisture content and bulk density were required. These fwo Sets of data are

~ related and they are derived from wetand dry core weights. To minimise the

calculation effort, wet core weights may be entered to the field’ magisture’ and
dried core weight entered to the field "bulk’. After the completion of data entry,

the following commands may be entered.
Lrepl all moisture with moisture-bulk

{this command will replace field moisture with maoisture available in core)
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pl all moistyra with (moisture]*1 istyre + bulk
{this command will give the moisture content in percent)

:ﬁJ: these variables may be given their full variable names and value labels by
entering

\/azri label Quadrat ‘Dearee of Recreationa| Trampling'
' "Moisture Content (36]'

repl all bull with bulk/100
{this command will give the bulk density of the sample)

In a like manner, commands can be used i there are More tha

sample taken. Commands similar to replace all xresist with (resist] o : Moisture
resist3) /3 will be very useful, e & pulk _'Bulk Density (g/cm
: n i Infiltrati m,/hr)’
An cutput report form can be created by the create  report g : ﬁii ‘Penetration Resistan

form commands  for final verification . A command similar to the ang k re "Sail Textura’
produce a docurnent file named soil.rpt. & EnilM_'Soil Nitrogen (%)
- report form soil noeject o soil.rpt ] . jiP_"Sail Phosphorus (%)

. . : - Sqili_Soil Potassium (%)
This repart can be read by most wordprocessing programs therefora e

inserted in almost any text files. - ' LH"REE; 'Cation Exchange Capacity (me/100qg)
X 2 n ct ]

tivity (mmhosg)'

By this point, the data is ready for a transierto a new ENVIrCNMment-aty : WET Y tion Cover (%4}
ermvironment. Ta do this, the fallowing command may be entered: % nd jes Abundance”
r 'Species Diversiby”

Value label quadrat 1 *nil’

2 "mingr

- use soil

(use the database file sqil)

. cony to soil. doc delimited with blank 3
(this command will create an unformatted file named soil.doc readabls b
statistical package)

ii. Statistical Environment
The strength of database packages liesin arganising collection of infom

but they are with limited statistical functions, more cormplicated statistingl )
are best be accomplished by the statistical packages. e

In the last section, an unformatted file soilldoc has been created. -G

this file from the SPSS enviranment, the fallowing command has to be ente A temparary system file will be created by the SPSS/Pc+ package. To save the

fila to a SPS5/PC + system fils, the following command will do:
: data list free file = "Sail. Do’

(this first line declares reading of a free formatted file named Soil.Doc)
Quadrat Moisture Bulk Infil Resist :
Texture SoilN SoilP Soilk pH

CEC Conduct Vegver Abund Diver,

(all of the above are variable names corresponding to the dBase 3+ file)

file = 'soil.sys".
ipoti st histicats
Statistical tests from sample descriptive statistics to mare sop
- multivariate analysis are provided by the SPSS/PC+ package.
1. Descriptive Statistics

r if (quadrat = 1
(select cases of gquadrat 1 only)

»desc var = bulk to diver, b :
{run E&rimiue statistics such as mean and standard deviation for variables
“ bulk density to species diversity of the quadrat 1)

30

2. Comparing population means

:mean table = bulk soiln b rat. oy ;
{find the means of variables buik density and soil nitragen of different guadrats)
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3. Correlation analysis
: hics Environment
. COrr_vari= moisture to resist. 7 o s

(run the correlation coefficient of variables moisture to Penetration - T

jth the addition of

graph _directly from the
gxamples:

2. Line Graph (Figurs 3)

h Ling =me L

4. Cross tabulation and Chi-square test

Receding is first required for Chi-square analysis.
- recadle vegver (low thru 10=1) {20 thry 30=2) (30 thru 50=3) (50 thy)'
thro Hi=5), T
(the above command recode the variable vegetation cover, for 3
guadrat less than 10% vegetated is coded 1; and over 70% is coded 5]

ki
= =
k- 4
b

Value fabels may be included as fallow:

cvalue label voover  '<10%" 2 '20-30%" 3 '30-50%" 4 'S0-70%' 5 "o

(the abewve command defines the value labels)

:;"irrem production of presentat

. fhis command produces & ng .
: ankuﬁndanne with increasing recreational trampling)

Species Acundonce

C+ graphics and the Micrasoft chart packages,
SFEE!?W grgapﬁs such as bar chart, pie chart and fine
SPSS environment is possible. The following are

adrat : :
line graph which shows changes in species

3
s oros tabl = veover by quadrat /stat = 1 |
{cross tabuiation is run between percent of vegetation cover and the d :
recreational trampling, the Chi-square value is requested by the stat comm frie
5. t-test F
m -
ii-test groups = quadrat (1.4 fvari= bulk sain. : E
{use t-test to compare quadrats 1 and 4 variables bulk density and sa it fEt
In additicn to the SPSS.LIS which can be read by most of the word proe r |
program, the built in TABLE command of the SPSS/PG+ packane 10 = |
procuction of high quality tables. The following are examples: ; |
i.5ingle Variable Table 5
tabile table =textur L
et
Jstat=count cpct : 4 ; %
(the above two commands request for a table showing frequency and 9 il I e B

of every texture class)

.fttitle = 'The Relative |mportance of Jifferent Texture Classes’

(this command defines the title label)

Jtoatnote ="Sauyrce: Fieldwork, 1585,

(this command defines the foatnote)

Rrint tatil ice = other /output = tabled dog'

{2 text file named table1.doc containing the autput file will be created)

Human Trampling

li.Multi Variables Table ;
Jable observation =soiln sailp sailk
table =guadrat by soiln +soilp + sailk "
{this command reguests a table showing average soil nutrient status of
quadrats
Jtitle = "Sail Mutrient Status of Differant Cuadrats’
JAfoctnote = "Source: Fieldwork, 1588

i i doc'

orint tables device=other fautput="

32

Dezree of Trempling

Figure 3 The Relationship between Species Abundance and the Degree of
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b. Bar Chart (Figure 4)

:mt:]?:lragh Bar = mean{SgilN} by Guadrat,
is command produces a bar chart to show mean soil ni
quadrats) P If nitrogan of
Mean Metrogzn 44 :
03 — -
025

kil Minor Obsvicus  Senous
Degree of Trampding

Figure 4 The Relationship between Soil Nitrogen (%) and Trampling
c. Pie Chart (Figure 5)
: Graph Pie = count by texture.

{this command preduces a pie chart which shows the relative imporan

different texture groups)

B -
Laamy Sand
E77] sand Loam
B sit Leam
k] Clay Loam

Figure 5 Relative Importance of Ditferent Texture Classes
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Footnigtes
1 The market price of the basic hardware at time of writing is around US$ 800.

2 pgase IV is now available at a fist price of USS 795. A good introduction of
dBase IV is available from Simpson A. (1889) Understanding dBase IV, Sybex,
- USA (List price USS 24.55).

- 3 The new dBase IV offers many new features, the following highlights some of
the more impressive new features:

5. The dbase Il Plus Assistant menu is replaced by a Control Centre. This cenire
orovides access to all design screens and data and dispiays the names of files in

' 3 catalog. _ :
b. A single dBase IV database can contain up to 255 fields, with a MExirmuIm

combined length of 255 characters. Up to 98 files can be opened at the same

me, 10 of which can be dBase files.
= DBase IV also includes the new data type, Float, for storing fioating paint

decimal numbers.
“d. Functions for date handling, mema fields, indexing, browse, edit, reports |

labels and froms have been improved.
g The SCAN....ENDSCAN loop is provided by dBase IV as an alternative to DO

HILE .NOT. EOF().
“f Dbase IV offers arrays like many other programming languages.

4 See for example Byers R.A, (1982) Everyman's Database Primer Ashton-Tate,
usa for a very good introduction on database.
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