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���������������� � � � �� � � �� � � �� � � �  

� � � � ���� � 	
� � 
 � � � �� �� �� � � � 	� � � � � � ���� �

�� 	��  ! " # " $�% &	'( ) * + , � �� - . # / �0 1	2 34 5 6�

7 �8 9 0 �	:� ; < = >? �7 �@A B C 	D � � � ; E F�G H �� ; I J 	

KL M N 	� � ���" $	2 34 O 68 9 �0 �P@A �B C P� Q �R S TU V 	

� W X Y Z [>\ ] �� � 	
^ 3_` � � 	a b �c \ ] �d e 	f � g h i j �

� kl>m n 3o D � � ��p i j � � �q� � � X Y r s > 

���������������� � � � � 	 
 � �� � � � 	 
 � �� � � � 	 
 � �� � � � 	 
 � �  

� � � � ��	3tu = # Pv w Px y � # � ��z G 	Papenek(1971) E { 	kv |

} ~ �� �� 	� * �Z [T� � 	a 3���z G >� � � � � � { � � �� � ��

�	� � � � � � � � �� 	� V { � � �� W 	� � � � � � 	� � �� � 0 �k�

- � u � # � �� @A 	;   �� * ¡ ¢P£ ¤ V P¥ ¦ p § ¨ © ª « ¬	­ m ® { 5

6> 

� � Sorrel(1988)¯o D � � ° ± tc ² �° ± � � , . ³ ´ µ¶ · 	% &t¸ ��0

1	® ¹¸ 0 13k[º � � » 4 ¼ ½ E �	¾ ¿ �'À ( �Á ® Â Ã 	g h Ä 

tP� ½ E � � 0 �	ÅÆ Ç V �N È > 

ÉP� ½ E 8 9 A �� � 	ÅÊ Ë 8 9 Ì Í 	\ � � Î � � �´ Ï > 

ÐP� ½ E � � �° ± ´ � 	� � ¼ ½ Ñ � Ò Ó � Ô 	Õ� � � [� ��Ö T� � ��

� � � > 

¹P� . W 3½ E � � l× ¡ Ø TÙ Ú �Û f � 	� Ü [� A T9 � A k� �� � Ý �

E FG H 	ÅÞ ß à á ° ± â ã TÒ Ó ä å æ Ã > 

Dent(1990) ç è &¨ é ���Ð¸ �� ÄtP± µ��(product design)	ÉPÌ Í �

�(environmental design)	ÐP�� ��(communications design)	\ ÐA ê ë ì � ß ±

µPÌ Í T�� 	� � ���	í î £ ï \ ] ���" $	ð ï ß �7 �ñ ò ó ô 	[

º &Û ï �� � ´ µ	m £ ï 8 9 A �~ õ >� � 39 M � + ö ÷ � � � � �ø ù 	k



9 
 

��» 	� � o D 8 9 �0 �T8 9 D � :� ; ú û 	ü � tý M N 	� � �8 9 0 �

þ ��tV 	t� � � � � g �  ! 0 1	'� ! 0 1	� � ��� � �		 � � 0 1

�½ Ñ 	
 
 3� � ���� t� >W M 	
 �O 6\ ] �/ � 	� Ñ &� � ����

K� � ÄtP� ò ½ E (problem identification)	ÉP� � � � (preliminary ideas)	ÐP�

� � � (design refinement)	¹P ê � (analysis)	�P � � (decision)	�P � ´

(implementation)	\ �K� � 	� � Ý �� + &[º � � » 	; � � � �� ¸ Ì � Ê > 

� � �  	Tyner(1992)�% , � � ���0 �	¯3( + , È ½ (clarity)P! " (order)P

� # (balance)PD $ (contrast)PÇ t� (unity)P % & (harmony)	Å � Ñ &��� � � '

$	g h � ¹( Ä 

tP� � � 0 �Ä f � è & ñ ò � � 
 9 m � + ÷ å � ê ) * + (pattern)Tx y

(structure)	, 3� H � Q �� � � � >? � � Ù Ú �- . �7 	�� ¨ é , � ��

�I J 	�3/ 0 � � Pw 1 � � P, 32 3 4 5 ; Ù 6 �� � 	a 7 8 �7 �0

1> 

ÉP�@A ä å Äk���� � 	¯� 9 : ; F< 	@A �= � B C - g h > ? P� ë P

@ A P� V ¬I J >B � �
� C D � � @A �E F 	¯� � � = �� G N È 	Õ

� � � � � � �� - �H � � > 

ÐP� � � ñ ò Ä � � � ñ ò T � � I J 	� ¨ é ü § ¨ K L P $ G ¦ T � h V

(generalization) G H �ª « >tý : M 	i j � � N � Â O , § ¨ � � ò 	�{ K

! m K$ G ¦ �� 6 K L 	'� P � � � � � Ü , § ¨ K L 	�3( � Ú � Q H �

ú �R S ± � ê ) 	kZ � » ª « T U § ¨ $V � T W § ¨ >®  	� h V �� X

ß $ G ¦ T� � l× ó ( :� ; Y Z> 

¹P� [ Ú (format)T $ G (scale)Ä� � ��T� � \ &» �¦ ] K R � ^ _ �� Î 	�

3k` a ~ b Ý �� � 	T/ 0 � � �Z [¯� I J 		 : ; � � ¦ ] 	� c � �

�&� î �� � � � > 

Robinson et al.(1995) E { = @� (legibility)P d e D $ (visual contrast)P f g � Î

(figure-ground organization) p h i � Î (hierarchical organization)3� � ��� 	� � j k
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�" $	Å% &¨ é � � ���l Km �	g h 0 �(purpose)P� � � (reality)P� � �

�(available data)P$ G ¦ (scale)P@A (audience)P8 9 Ì Í (conditions of use)Pâ ã �

æ Ã (technical limits)	? f E PKR PK n PoqPÈ H Pp H { ¨ é d e ����K

Y � 	k[º � � » 	�� 9   { £ ¤ ���� � 5 6> 

� � � Ý q r A D � � � ���� � qs $ N W t 6 	Á ® © � � qf u 7 �0 1	K

L :M 	a 3V ¼ � � � � �0 1P@A �ä å TB C P� Q ê � Tø ù �æ Ã 	:W

� � ���v w 	x y � � �t Y T&[ 	Ò Ó � Ô �3�= z d �À ( ¶ · 	�{ \

�3¾ � ù { �H � © t>\ ] �[� | G 	�qf È ½ ? � } > 

� � �  	~ l� � � (1992)k� � ��� $© r s � �% &� � g h � ¶ · 	tPl

kÄ � Z �Ö (production planning)P� � l× (map content)PU h V P� � ð J (map 

layout)P£ ¤ ��(symbol design)>ÉP  kÄ� � � Q (spatial data)P� � æ Ã (map 

condition)P[� â ã (technology)P� f � ø (graphic art)Pd e � � (visual art)�\ �N

È Ê 	� � k���z G � 	� � � � � = ��� 	� � �l× 	35 6 k� Q   �

# �	tc ² R S �� Q Tâ ã �æ Ã 	¯�Ò ! d Ê � � �º �	� W 	� o D � �

�ó ( 	� Ü £ ¤ Pop ¬ð J � ò 	��) ® 	k[� � 	�� � � � � r �� � >

Keates(1996) � è &	�� ã � \ � � 	� � 3k � r » ì m � �� � r � ¯� k	�

3� � [º z G �ñ ( �w 	N È Ê � ã ´ · �À ( � >�  	Karssen(1980) è &ù �

r ( ô ���( ( Ä� h V P£ ¤ V (symbolization)Poq(color)Pð J (layout)P � �

(typography)>\ �K( ( 	�T[� | G K� £ ï 	k��� � » 	� � m � � 	�=

� � � ã � �� �> 

� � � � 3� v | �¡(invented)	¢è £ �¤(assigned)	 ¢¥ T�¤(given)	:�

3¢ ¦ § �¤(Barnlund, 1970)>� � ���	�3t¸ \ ] �� � 	f [� A � ¨ �

� # � © 	ª z « ¬ �v º � + &­ 	_� 3� � � k�. À ( � � >'� � r A ��

� � ® ¯ � ° � @A ó ( �h ± 	:� 9 X ß � â X � T� ² 	³ ´ �w �µ ¶ · n 	

m ¸ � \ ¸ r � �¹ º � » 
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�������� � � � � 	 
 � �� � � � 	 
 � �� � � � 	 
 � �� � � � 	 
 � �  

� � i j � � ki j � # r p i j r �� � f � 	¼ �! ½ 	� # r A þ × ¾ z ¿ i j

� � �À ( � 	�{ E { ¾ ) 7 À Á ý ù � � ë �Â î 	? D � � � r �[� � $N {

z d 	Ã y 1980 > ì � ~ 	 ! � � r A Pi j � # r A m p ü 
 �i j r A 	Õc

² Ä d � �T� � �� Î (Hanna & Casino, 2000)> 

i j � � �8 9 	ki j Å Z� �� k Æ >B 3( X Y t¸ Ç È É ` �i j 	¯

� � � î �Ç È � >B 0 �3a � � ú �Ê 	$38 9 K$ G ¦ � 	� � g �  ! i j

C Ë PÌ Í Ç È PÎ Ï p Ð Ñ � �>kN Â Ò �� ú 	$ó ( î �i j � � M � Ñ Ç È �

\ u � � ¯� � � Ó ½ �� f Ô Õ 1Ú 	m Ö � � Ñ Å Zd × >Keates(1989; 1993; 1996)

D � i j � � 	�% &� � l× ���q� µ ¶ 	E { i j � � 
  Ø 9 	� m U ��

< Ç � Ù � i j � �:´ 	ö � Ý 	i j � � �ù � Ú �8 9 0 �	= � ( � � $ G ¦

T� v � �� Î > 

� � Yarnal & Coulson(1982) E { � � 
Û J Ü 3tu � - �� �ø ù 	'N � Ý � � ,

� � ��D � @A T[� A © � �Ì s º 9 >Þ ß � � (recreational mapping)3� � f �

D � s Z� � Ú ó ô �t` 	N � µ ¶ ­ r s 	�þ � Ý ­ Ä d �7 ���D 8 9 A �

à á >? 
 �E { Þ ß � � �8 9 A 	= � D 6 � �� � � , â 
 	�{ ¾ ¿ 
 3m �

f �   ã 6 	Å
O 68 9 0 �	:  &� * � Ú ���>Kraak & Brown(2001)�% &	

ä Ç 2 � � � � u 7 �å F 	! æ ä ç Å
è J � � 	, A 3Ã ¦ é x , ê 0 � ë ì y

2 3 � �í Ë � H � � 	\ ] �� � 	ü � 3
� î ï @A �ó ( > 

� � i j �(tourism) Í 
 è Þ ð �ñ ò 	'À � M N 	\ u ñ Y �0 �2 g h - @ A Pó

�Pô õ ¬>? i j �� �ª z i j � � �8 9 	�� � �  · 4 >Stanton(1989) r s

ö ÷ ø � �i j � � 	ù ú i j � � ; � g � �� �g h û ü � �Pý þ ��PÞ ð Å

ZPÌ Í � �P� V � � Pi j ��Pñ ò � � P� Ú C Ë \ � ` 	ü � 	� ü 3� Ú

C Ë . { À ( 	�{ 
 � i j � � f � �� �ê { C � � �T� K � �	� � � Ú �C

Ë ù � � K � �� � 	� à 8 f � � o	Å	 
 i j � 	:ü 
 � �$� C � � 	
 �

� k� � � © � > 
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� � Burden(1988) o D i j � � £ ¤ �8 9 	% &� Ë � � 	g h Ä£ ¤ � � � � 	�

¾ � û £ ¤ ; kI J 	@� �� � = � ¨ é £ ¤ Ë @	£ ¤ � - �� �H � � 	m p £

¤ ¾  Ø Ë >\ �� � ß 	( Þ ß � £ ¤   1' V ���	Õ� ¨ � � � î �� - � � >

Stanton(1989) E { i j � � � ¼ ¯3( � � � � �  ê ` 	_P 3	 
 �C Ë P_P �

�$ N À ( �� � TÌ Í ��; kI J >Åè &i j � � � ´ �v w g � Äû ü � �P

� V C i Pý þ P��PÞ ß P� � 6Ë PÌ Í P� � C Ë m p � Ú 1a >K� M N 	

Gerber et al.(1990) E { i j , Þ ß � � �£ ¤ 3m Ë £ ¤ { ñ 	{ Ê 1Ú &� Ë , 3�

ë ��TC Ë >\ ` £ ¤ ���" $	3( � � 8 9 A t� � , £ ¤ � � � � �Ê Ë £

¤ �� � > 

� � Filippakopoulou & Nakos(1995) E { ( [º i j � � 	� � � � �K�� Äi j �0

�Pñ ò �» � P� � g � �� �P@� A B C P@� A �¼ { �  Pp 0 �� � � �

! q 	m Ý � t( a � � � = � � 	Õ� + ´ i j � �� � �H � ��  	
 ¿ �% &

ê � i j � � 	� � " : ¹¸ ( Ë Ä@� A �� V B C TD � � �E F�  P� � ù {

� } �� �P£ ï ò � �ó ( P� c � # Ø Y G 	\ P � � T� � r �[� " $	ù �

Ã ¦ �� Î > 

� � � � = d { 3tu $ Í �% M 	:� ¸ Ý D � \ ¸ % M �¦ § �  �7 	i j � �

3Tñ � . Ã ¦ $ Í �K L 	'�7 �@A � �7 �E F�  	= � T� � @ A p � �

Ò & � � 	. W k' � ± ° �� ã ( ) p 9 � * + �� ; I J 	y � @A D � £ ¤ �E

F	T� V B C �� ^ _ �� , � >� � 3� � r % M ; � + �� �	ù � ~ - V ��

�(Robinson et al. , 1984)>��® 	f q7 � � k�7 ~ . � 	t] = m � - � �	'

B r s , £ ¤ E F	k�7 � Ç * / �Ý ¿ © � 	= � � ± ° I J (Rundstrom, 1993)>

D � @A :M 	B ( Ë @q7 � ú 	'�7 £ ¤ 8 9 �i j � � 0 � 	· ì ¼ � ù { �

E F	\ 3qf � ��>k� � � 	�7 ~ . = � 8 9 �7 �% M ­ ! q i j C Ë 	'

� � �£ ¤ 	� kþ ��� �7 ~ . 	:­ ��Û ï �7 � V B C P@ A G H �£ ¤ >

D � \ ¸ � ò 	 = m 8 9 � � �(abstract) , 3� 1 �(pictorial) £ ¤ M � + ñ ò � �

(Forrest & Castner, 1985; Blok, 1987; Gerber et al., 1990) >2 M © 	i j � � � � 8 ñ �



13 
 

× ¾ Ë @� � f � �£ ¤ (Clarke, 1989)	) ® tM 	�� � c � � �� - 	�� ¸ 3 @

A T[� A © � �, 4 > 


