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ABSTRACT 

This study tries to develop an on-line flow control preliminary system for 
the Taiwan CAA (Civil Aeronautics Administration). This system can predict and 
display the estimated flight arrivals and departures in selected airports and the 
associated available airport capacities during the next two hours. The two-hour 
time window is determined based on the flight time duration of domestic flights 
in Taiwan. This system includes four databases and five modules: (1) static flow 
distribution database, (2) dynamic flow distribution database, (3) flight times 
database, (4) capacities database, (5) input, (6) flow estimation, (7) available 
capacities estimation, (8) suggested departure time intervals for each associated 
airport, and (9) user interface. This system has gone through a thorough field 
test. The results show that the overall system performs quite well with good 
quality of input data. However, the available input data is not precise enough 
and makes it difficult to conduct tight control. This problem is especially acute 
in Taiwan due to its short domestic flight times. A flow control system is still 
needed in the future, thus how to obtain real time and accurate flight data 
especially for pre flight information will be an important task. If pre-departure 
clearance is via datalink, it may be helpful for improving the data quality 
partially. Due to the constraints of the real world, it is suggested to develop a 
simulation model for further evaluating the performance of departure 
sequencing algorithm. This system could be extended to provide information for 
the airline to make decisions regarding real time flight dispatching and 
scheduling. 

Key Words: On-line flow management; Air traffic control; User interface 
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1. Y���'¤�� 

Y�D Herdon ]7w��'¤i/ (Air Traffic Control System Command Center, 

ATCSCC)�-
Y�@��7�$u��'¤WDECATCSCC7cd�f´Îu7e�

ðüf/ �&]�u^_´�S:�u^_«�´�S&Y���u�f ¡Hg´

��­¿��hÓ$%D:�ijf,	
 ¡�CATCSCCåæÊklm´Î�D�$

Q%�njf�o4$pq	_�yW�&�yW�ufúC 

09 ATCSCC �G�rcd´Î�ös��­ÁG'()��t�F�i ¡Du

v'wu�`7GM�xýC95 ATCSCC yz{´µ'(zåæ�r�KL,N��

ª�´Î����\^+o{��È�yW��à�5�påæº�|}���N~�Ö

¥;�O���È�yW��à [1]
C 

2. ����'¤�� [2,3] 

��¦D 1970 ���§��È��'(�\x�p��yWtd��iWt�95

{|���Í�V (40 �) 	�'i/ (60 �Ó)���'(�È�V(Ô|����r

!�����§3K{ 5Ó�'i/-
 (��S��S����S���S��) �<

�¤�C�rä�h�7��'¤*+Li��.f�����!íui���'¤  

(CFMU)�i���'¤ h¡æ��u��¢£�¬(�¤u	R�­R
©�'i/

¥h\d��¦i���'¤ �5���r¢�(fú§ (slot times) ­�ù�¨��

�12�©��¡æfú§ª«��¬�­C\noD|KL�ª¢£´���«���

	
��­h	
�	d� (S¦�) *wËM��¢�fú§uö���$�M®¯�

DËÓÔÕi�	¨Ë°��±g*=>,²³	«��­	©'()*éªZ´C 

3. µ���'¤�� [2,3] 

µ�°Ò���'¤u�R���r| 1994 �|�¶!í��'¤i/�\��'

¤u·G�k8p��$�yWtK·G-¸�¹�Mº»R
�i�$WtC\�È�

¡æ��´�¼¤��h 30 ö½¾¿(u'( «¢�ª��]�ª�=>ÀÔ 20 Á

f���Â��'(�X]�ª�=>ÀÔ 25 Áf��z�È��'(�¿@��$u

PQC\noD|Ã��´�¼¤�� (FDP) Äd�ª¢£´�
Ã;�´�¼¤�� 

(IDP) ���u��s��+¶��iÅd\iu�ª¢£&Ì�uN�SÆ�S 'S

Ç®SdÈW´Î
­{ÉÊ´�¼¤�� (RDP) Äd�$�D*ËSE�SÌÍW´

Î��Î�ÏÐ�$ùI&��±gChÊk´ÎËM��¢��$��±H�­«�:

��$	
��¿hlm´Î$%(���S��'¤)*,-�rs­ËM��´ÎS

��i©od� (���Ñ ¡��Operational Acceptable Level of Traffic, OALT)�F�

�'¤)*�æ�º»��'(ux¥�­h\º��;�©'()*CÒ�Êµ�,�

�'¤��	��,��­Ó��Ô`�ÕRnoÖD|	
�,«���&S¦�,Ï

Ð��7*(7�uº�C 
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4. \��V��'¤�� [2] 

@×�8�È��'(�­cMÌ]�Øu!�C\ìP7�u��'¤���t�

7�7&¦dMÙ½u��¬«¢fú�*<�¼ËC 

Ú�ÛÜ�')*ÝGº�|}���­'A(Þß��'¤��Cðü�±àá�

â�%�$¢k&�')*	��12ãGêë���3ä�iWtC 

2.2 �	�����
 

�
� 76 ����������ª�å?��5æ7��'(u�ÈC\�Èf$

KQ]�ª�ºçèéHI�ÀÁÂÃSÄÅÆÇS�^ê|NO¼½Së¯�ìfC�

i</%�KÕb)*�Kíî©$%N��$Ô�Li|/%���hV(�7�ïð

$%Kä,�u�%�$	7w»uPQC]«¬�ª�ÀÔ'()*u-.�¿ñ�r

w�g|ò�ö½�Ó�cM®óf�ôK�Â�È��'(uf$RCrwõû0	�

s�È��'(uõû�ÌöQ�95D÷ªÊø7Ì]ùú�DCûX©$%����

ª�u«¬­®7w¯°±²��³´µ4¶·b¸¹º»�rs'()*���u-.

¼½<:7»¾�¿r-.¼½XX�]�uÀÁÂÃSÄÅÆÇ���W��57�a

`��r��'(�Èf$uº��ÉÊ	ËMÌ]Íu´Î�95{|­®7rwº�

¯°����rËÓº�ÔÕÌ]Ö×�ØÙwÚ�pÛu¼½��rbcÜ¾u ÌÝ

Þ�5ßàá�È��'(u�R�Crs
� ¨|�È��'(ux¥�z�(Qô

�ª�?@�g'(�ü�%�$Khòö½wÁ�ý��%�$Khôö½wÁR�Qþ

¥��fúPQ�'(��f��Gc)*Õ'��Õ'�C�xM�ÈR��&Q��

'(�ô]f�ª��É�g��´ËR�­:Ú»�f�Ýd��x¥��rËÓ'(

x¥uº��ö�	�7�|�{/4u
���csÑ
PC/��������12

3456738�5T���'(u�ÈC 

Y��ç$5 (MITRE) �`��,��'¤��*wös�­I(®óìP [4]
CD

>§®ó�àxy��´¨	
�,«���º»�È�ý3��'(uf$�rs�­

	@�^_´�,ËM��ÏÐd�,a�
Di§®ó�àxy�ûìP®ó¨��H

g,²³S«�	�¬
D"§®ó�àxy�<9�´¨Ë°��éª�y,d�		


�gÙ�,«�	²³C�u�ç$5ÒKwÏÐ,��'¤��uGº��p¨	


�	d�,²³	«��­hrw´Î$%(���
7�,ÏÐ��,±g	:�a

���|¨:�,«��D-�����ç���ç$5ìP� 2jfKf���éª«

�uösC 

/�����0���123456738�9:���;�<7=>?@,AB�

�r<	&¦'A�M�=� u��'(��Cþ��ö'���'(u67­3ä


���	ìíwpÛÚ�u�È¼½�¿	'Awº�¯°����«�:�©$%uN

OÁ��­ËM^_´���fg�$%d�´Î��IS4¶·b�È��'(º�u
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2.3 ��
��� 

�M�Ê�k��oQ��'¤RºK��'(uUÑAB�w�5 �þ�ª�:

Ê��¼½ø�È��'(��0Ê�È��'(u¼½��øÝG��uPQ�àf�

hbc���$%:�ö.G��&4$��RuYZC95þ��ºÔ���ø:�È

��'(��ÝG�juPQ�àf�hF����$Á�ÔÍ�?@'(z-.�#!

�$�iWt�?@+!!����������C�r�o�w7�u��'¤���

w»R7t¦dM'( «¢�ª��u´���_<�¼Ë�ðñ��'(�Èuf$

	x¥��&ý3��'(uf$CD��'¤�àxy�ðü��yW� (ground holding) 

d��iW�  (airborne holding)SPQ�àS®¯S"�³(	�E�Õ�iW� 

(high-altitude holding) d�ê�Õ�iW� (low-altitude holding) [5]
�\�#ðü�%�$

âk&�')*	��12ãGêë��WClm�ài��yW�u�$N~��\7

7�,Oê+!%;!�­®ó����C 

�yW��à (ground holding policy) D��'¤iu��KwnR,®ó�È�&

D|\77�,OêY'!��8��ê!�,�yY'd�E!�,�iY'Cr&{

|�iY'��yY'	-(}su)~!�¿����C�r�yW��àDEuâã

�*2D+�d�	\�;*ç�WV(J�'AwN��Ö¥��º»,m�$	Y-

N�SY-Í.S\OÆä,�$%uf/�F\uY'!�NêC 

7�|�yW��àDEuâã��¡\¨DEç�uÑ»KøI	ùIS�»�	

$v�WÖ¥
 [6]

X¡DEu¨_�û0�öK$%123	��123CøIC��y

W��àzDâãf4w�Âf (Xw�$%�Â%;uf) º» [6-8]

5ùIû-�6�

7g½�ud�«�O���rh¡æN�´Î´Ë�yW��à�F\g7�M�É	



 [9]
C�»�u�yW�DEû5]d�u«�K6öu6,½�
�|$v�u�yW

�DEû-�D±�UÑ7��DÓ�Î�ÏÐd�u«���r¾(i�:��7ud

��­�$v8%\'wu�7� [6-8]
CÁ�Ê�D±�UÑi��yW��àKwùI

¿�$uDEC$%1235]d���oz'w|$%
��123û5]d���o

�7'w|��i [10,11]
�X�¯ [¼WCw�5 �Y��y9,ÍK$%123DE�

��û#ðü��123DEC 

�yW��àuÕRä,D|�ê!�,�yY'd�E!�,�iY'�­é5:

é�����\�Èu�àþÔ|�;�FGÔÍu�yW��hbc��d�,�<�

rs�8h#!T$U���ù��ÏW���95þ�yW��àÔ|=Û�hbc�

�i7ÔÍ�$5>w��,�iY'­é5����C{|�����Õ+>��rÌ

]�M$ùFG�yW��à�95þ��yW��à�ö'�\?��	
	S¦«�

u½��&T$UFGu�âWÖKÌ]nRu?@Crs��yW��àuA»�7z
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è¨)w$%éªös�	{Ë°��SÍ$%S��Ë°��BC-�C 

��
������ 

rw��'(��ðñòÓ´�ó (øI��´�óSùI��´�óS�ªfú´

�óS�&$%d�´�ó) &ôÓÖõ (��ýþÖõSùI��«�S$%d�«�S

Ì�$%uQ%4$fúúP�&�$�y)�\;*�ÕX! 1�%C 

� 1  �������� 

D�âãi	RùI�f��,´�KN���´�	^_´�C�âã�DÔ

RS232-C�y (�! 1i, COM1	 COM2ÞÓ�rÊ,¡ÎE) ���rÞF´��

Ká?éÁ5Ê,����âã.GÞÓ÷ªG (thread) �f²· COM1	 COM2,¡

HHI�ÆlÞF´���IMDwNJ{\iwÓ¡ÎE���y��öKDÞ���

,�3i�Ó÷{ COM1	 COM2��C���,��	^_��� {��ýþÖõ

-

���	^_´Îu��	ý�
������f´Î��í�g�´�ó�\i

�$ùI´Î��ùI��«�Öõ��MøI��´�óS�ªfú´�ó�G�g�

�$N�fú�­hg��u´Î��|ùI��´�ó
^_´Îû��$%d�«�

Öõ�rÖõåæä�^_«�´��­{$%d�´�ó���¬��Gd�
]	


E|d�f�rw����¬��,mnÕ��­DÔQ�$�yÖõR�L�	"#&

�')*'()%��'�z��)%���&��R
ISìP,'(�È�rf��
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[ÌMQQ%4$fúúPRÖõ�¢�­I(©$%Q%4$fúúP,ìP�­N{

Q�$�yÖõRA%rìP,'(O���IS�'�z*K�È��'(*+u,

-C�JK©´�ó&ÖõuOPHÚC 

3.1 ��� 

´�óã¢7òÓ�ðüøI��´�óSùI��´�óS�ªfú´�óS�&

$%d�´�ó�QHÚXJb 

1. øI��´�ó 

r´�óRS©4$uFG$1S«¢N�fúSNToS«¢u��ªfú&�ª

�3W´�C�âã{"§��¢£U (RPL) MoÊk´�C 

2. �ªfú´�ó 

�âã.GR0|��ösV§ (System Analysis Record Tape, SAR Tape) iu´

��ìí4$�ªfú´�ó�ö÷¡ä�u���ö÷¢�(¸Ô�WS�1S�üS

XYSTINHO&�Êä,�$%uZ\�ªfúC 

SAR Tapeu´�öK pending ([D$%WtN�u4$) 	 active (ºN�u4$) 

Þ\��âãDâãu��Gª��r]\´��
�u�ªfú�'± activeu�ªf

ú� pendingu�ªfúK"�\Ô`^_{ −25� � 3����rõ�K�$|é%fÑ

'(z`b5?@á�ªaQ��Kuvf4�$|�iW�uÆ�{| activeu´��

7bc±g�Æ active�¢��ªfú�K½��dCr¼�¢�ufúK�ªfú�z

¢��$D�i�ªufú��KËÓ�ªÔÕðü��SeªSN�SOÆu�ªfúC

�rD¢��$Æ�fúf�3á�ªfús<¥J@ÊwN�	Æ�fú�{| SAR 

Tape ÊÓ�M�rwfö´Î�¸gh
� uCi��3ïð$%rwfúÔaK 2

ö½s�\�$%\�ßà�¢C 

h��¸Ô�âãu'(oufú¡©��12u\÷@�Ë¤C�jklEm��

5 �ni�¸u'(o¡�K�1o»¡�o (MKG)SXY (TNN) N�pÊEm 

(RCKH)C8 1 �è¨�7jklEmu4$�¡\��12ö\�¢�\�ªfú�­

�(Z\qSN�qSNjq	¼½ÔC 

{8 1r�	stu�ªfúÌ¨�/¿¼½ÔÌ]j�̧ uô4$f/8'±]!

FGu$1Ì/�rsívu¼½ÔÌ]���{|\]fFGÞ��Êu$1��r�

7�RKL$1´���¨�ªfú*géwwuösC8 2KjkEm��FG��$

1u�ªfú�{8�o�ª|r��u$1ðübMD80SBA46SEA32SAT72W�5

MD80 {jk��1¡�o (MKG) u�ªfúK 12.53 ö½���XY (TNN) u�ª

fúK 17.63ö½���Emu�ªfúK 22.43ö½�rs��âã­h�ªfúÌ/

u$1xK�w\��jkEm��5 ãöKÞ�\�\�ªfúi ISII Þ¾CO�

'±�M©\$1u�ªfú,¼½Ôj�8%$1�K���ªfúuwnR���Æ
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�âãÝG�$1ö\�Mu�ªfúK5ìÖõunæC 

3. $%d�´�ó 

��'¤,noD|'¤	
	d���ráý����i,]Èd�pÌ]nR,

±*�d�Ky]ÈDw4fú��7¼¤,�$n��w��)*jf,NOÁ�8

%Crs�$%,d�­
o»uq�5²7E�,aù��\i0�^���¨$%d

�,��N�C 

	 1  
��
�������������� 

����� 

����� 

������	
��  
������� 

 �� ��� ��� ��� �� 

 !"# 12.8 13.7 12.4 0.3 26 

$%"# 18.6 27.9 12.3 6.1 18 

&'"# 21.3 22.6 20.6 0.6 24 

()"# � 1 12.7 13.2 12.4 0.3 24 

*+"#�,-�� 16.1 27.9 12.3 4.6 92 

���./�	
��  
������� 

 �� ��� ��� ��� �� 

 !"# 18.3 19.2 17.7 0.5 12 

$%"# 26.8 40.7 18.6 9.2 9 

&'"# 30.6 32.2 29.7 0.8 12 

()"# � 1 18.1 18.6 17.7 0.3 12 

*+"#�,-�� 23.2 40.7 17.7 6.9 45 

�����  
������� 

 �� ��� ��� ��� �� 

 !"# 23.3 24.2 22.6 0.5 12 

$%"# 34.4 52.8 24.4 12.1 9 

&'"# 39.4 41.2 38.2 1.0 12 

()"# � 1 23.1 23.6 22.6 0.4 12 

*+"#�,-�� 29.7 52.8 22.6 8.9 45 

� 1����� 86 ��	
��
������� 
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	 2  
�
������� !�����  

����� 

0��
���� 

12 ���	
�� ./�	
�� �� 

MD80 12.53 17.63 22.43 

BA46 14.33 20.14 25.70 

EA32 13.43 19.17 24.60 

AT72 20.40 29.20 37.45 

*+12-�� 15.02 21.86 27.99 

I 17.36 24.67 31.58 

II 12.98 18.40 23.52 

 

D��,����J�ë¯,FGx&	�$uQ�%ÕkSPQ¼½�zÌ���

r)*fú��NO,N��$n8�Ì�Cr$%d�´�ó�D|R0����Hg

J$%d��{|rw´�Ì]���V|fú����âãÝghx¥�{
� IS

©$%D��,{&S{"SN�7i�SÆ�7i�&|}Eu^���J�©$%ë

¯uFGx&	NOd�V(�X8 3S8 4�%C�âãåæ���u^_´Î���

{r$%d�´�ó�Mo©$%ud��­|Q%4$fúúPÖõi��«¢u	


	d��«G�â�$N�úP��íî�7u��C 

	 3   "#$%&' 

 34-56 
78 
79 

:; 
�<=��

0
 
>?@ 

AB 
>?@ 

CD1E 1056  40 500�F 800�F 

 2856 
170 °  ~ 350 °  
�G 10HI

JK 4*L 

��1E 09M56  32 500�F 600�F 

 27N56 
170 °  ~ 350 °  
�G 10HI

22 500�F 3600�F 

��1E 0256  20 500�F 800�F 

 2056 
170 °  ~ 350 °  
�G 10HI

20 500�F 1600�F 
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	 4  () " 28*+#$ 

 OP�

>?@ 
3000QRS 3000QRT 

�G 5000�F 40 20 

4800 ~ 5000�F 20 20 

�G 4800�F 0 0 

 

4. ùI��´�ó 

r´�óR0�$u;*ùI�ðüä��$ÌÍSNT$%Sä��D*ËSN�

fúS«¢pÊä,�$%fúWC]������$ùI´Î��ùI��«�Öõ�

åæøI��´�ó	�ªfú´�ó���ñ�4$uN�fúpqag�þ7�ag

ûÃ�ªfú´�ó¡$1S��uö\�þ(r4$u«¢�ªfú��MøI´�ó

uõÂ´��Ç<\N�fú&«¢�ÊTofú�­@�«¬�Ê©'(oufú�X

rq�ìíwùI��´�óC 

3.2 ���� 

���ã7ôÓÖõ�ðü��ýþSùI��«�S$%d�«�SÌ�$%uQ

%4$fúúP�&�$�yWC 

1. ��ýþÖõ 

�âã�*2{ÉÊ´�¼¤�� (Radar Data Processing, RDP) Äd�$ùI´

��95{ÉÊ´�¼¤��}s�¨´��	gùõ���,]»�5r�7[¨��

>w�Ï,����5�')*�~�9ÝGCÆ�âãÓ�{ÉÊ´�¼¤��Äd�

$ùI´��5{�ª¢£SN���SdÈ��SÇ®��SY-��W«�4$�%

fúC{���2O�'±����7���u�ï>w��	�� RDP´�Ì�uJ�

\ZÔz7 2� ���Æ��­
Î�½��9�<7Ì]u�H�������u9:�
Oi�ò@uHÚC 

�âã�5ìu��ýþÖõ�Ã
���i,�ª¢£SN���SY-��Sd

È��SÇ®��&^_��i,�ª»f�^��	�ªÅ�ç÷�^��iÄd�	

´���ùIg���´�ó�«�:�Þjf�h 15ö½u$%S¦&	
HgC 

����,�u���¥K ICAOu¼½�¥��{|�Ädu��´�i'±7m

��­�¡ ICAOuê�;���r�âãKt�7Äd´Î��5IS3Øýþ���

�âã�¼¤u����i 4.1.1@C 

(1) �ª¢£SN���SY-��SdÈ��SÇ®��uý� 

�âã���u¡Î�yÕ¥Gh����,hw¡��.G��b&,ç�ö÷
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���Ä�J{rw
���ýþÖõ��þd­ýs\�dC
����dðñFä�

Í��ÖõzÄdN�$%SOÆ$%SN�fúWÌ�´�*K«�©$%��,¡æC

rs�{|���diz4$ÌÍ�*²7�w���rDg���´�ófhG\]*

�`,�� (key field)C
���ýþu¼¤�ÕX! 2C 

����\,���pym´��|Å����Fä�Æ�Öõ�{Õ¥�ªñ�h

w¡���	$%,´�C 

(2) �ª»f�^��	�ªÅ�ç÷�^�� 

\i�ª»f�^��� METAR NÂ
�ªÅ�ç÷�^��� SPECI NÂCl

Þ\,^_���¥Î�Ì��Ô÷zD|�!�»f'���!ûD7ç��^a�f

'�C���dûðü����õSÛ�f/õS{&{"õS7i�õSë¯ôÕõS

±D�^õS�Û±D�^õS|õS���oõSE�8�»qõSê�{¤	Ô��

^±_õS�^ aõWnÓõ÷C 

{|^_���¥����âã¡æâã	RzÄd��iu����SZ\{&S

Z\{"S7i�&|}E�W´����«�$%uNOS¦HgCQ¡wûHÚXJb 

METAR RCKH 261130Z 24006KT 9999 FEW013 SCT025 

���\ ����  {&{" 7i�  |�|E 

BKN060 27/20 Q1 006(A2971) NOSIG(I) = 
|�|E 

1. ������É
�õW (ICAO) ¢»u�É�G����C 

2. {&{"õu�ò£K{&��Þ£K{"�KT�{")*�¤¥8%C 

3. 7i��1¦K)*�99998%7i�ÀÔ�1�C 

4. |�§�¨| (1/8 ~ 4/8)S©| (5/8 ~ 7/8) �ª| (8/8) ö÷�òÓ«¬u­«

SCTSBKN� OVC8%uC\��ò£8%|E�)*K6®C|õ�n���

��u|¯�3
7$°�¨�|l±²| (CB) �©H±| (TCU)�qû�À

ÔòõCOP½ûXJb 

�wõbNêuÓ÷|¯����K SCTSBKN� OVCC 

�]õb�EuÓ÷|¯�\|�¥ÀÔ 2/8 »��������K SCTSBKN

� OVCC 

�òõbgEuÓ÷|¯�\|�¥ÀÔ 4/8 »�����z7��K BKN � 

OVCC 

³@õbÛ��$°�¨�|�¿\[:��|Êk´w|õ�fC 

�âã�ÝGuQ|}E�R´�����i�(±Nê¯ BKN|uE�K½C�

ª»f�^��	�ªÅ�ç÷�^��uý��Õi! 3C 
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M E TA R � S P E C I

��	
����

�����
R C SS�R C K H  �

R C Q C


�����

"K T " ������
������

�������

�	
�"B K N "
�
�

�����B K N "  
!���"#$

��

%&'()

*+,-

./

yes

no

yes

no

no

yes
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2. ùI��«�Öõ 

ùI��«�Öõu�ÕX! 4�%�­HÚXJb 

(1) {��£�Ädu��¢£SN���SÇ®��SdÈ��	Y-��W�hø

I��´�ó��g�C 

(2) Mo4$´Îbðü4$ÌÍSFG$1SN�fúSNT$%WC 
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(3) �ªfúuº»b¡$1S��uö\�{�ªfú´�óMor4$u��©'

(o	ä,�$%u«¢�ªfúC 

(4) «�pÊfúbþ4$uN�fúag�ûhg��uN�fú�@Ê�4$«¢

�ªfú�����\pÊ©'(o&ä,�$%ufú�­h´Î�|ùI��

´�óiC 

(5) ¢�«¢NOÁ�b{g<�u´���� 15 ö½S30 ö½µf4��D�Û¶

u'(o&$%,«¢NO�$Á�C 
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3. $%d�«�Öõ 

��,��HghbcFG��,ë¯	d��lm����iðü{&S{"S7

i�	|}EW��âãu$%d�´�ó�R0ë¯,FGx&Sd�	\Ì¨�u�

���´��5$%d�«�u�ÕûX! 5�%�­HÚXJb 

(1) {���þdÌ�u^_´��X{&S{"S7i�	|}EWC 

(2) åæ�Mu^_´��º»�FGuë¯�é5º»\d�C09{^_Hg´�

��«�:��FGuë¯	d��95D�¶Ê�ë¯ ·,�¤fú�{'(

zº»�K?@rw��'(��u½���ìP{©�DÔ�¸�\�x¥��
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4. Ì�$%uQ%4$fúúP 

�âãh¡æ$%d�&	
uÌ¨�����yW��àu¤¾KÒ¹�����

(�=� Ì�$%uQ%4$fúúP�F�')**K�È��'(*+u,-C�

Jè¨LÍ»ºS¼¤õûS�&Ì�$%uQ%4$fúúPu�Õ@�HÚC 

(1) LÍ»º 
k
atD  b«¢D tf4{ k$%Q%¿ºN�u4$Án
 
k
ptD  b«¢D tf4{ k$%Q%<:N�u4$Án
 
k
atA  b«¢D tf4OÆ| k$%¿ºN�u4$Án
 
k
ptA  b«¢D tf4OÆ| k$%<:N�u4$Án
 
k
tC  btf4 k$%uNOd�
 

k
NTD  bNf4N k$%u�$W��ÈKfú
 

k
tQ  btf4 k$%uW��"�
 
k
NL  bNf4NÈKfú� k$%uN"W��"�
 
k

NT  bNf4NÈKfú�NO| k$%�$u�W�fú
 
k

NT  bNf4NÈKfú�NO| k$%�$uZ\W�fú
 

I  b©f4u"��ûX 15ö½C 

(2) ¼¤õû 

F-�GNj�Kõû�âQ%4$fúúP�­-¸Q�%�$	$%Hgúu´

��'A(wÂ���ìP��'(�Èuf$C�Öõ�Ñ»uÁ�XJHÚb 

a. ���g'w 

]$%uNO	
��|$%d��8%$%º'wuvu�ï�û�¥��yW�

�\��à@�¼¤C¥(1)8% t f4 k $%uºNO�&«¢NOu�Á��|\d

���r8%h7��'wC 
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k
atD + k

ptD + k
atA + k

ptA > k
tC  (1) 

b. ����� k
tQ  

���	
��
��������
���������������� (2)!"

#$%&'(
)��*+,-����./012345
67������ 

)0,(max K
t

K
pt

K
at

K
pt

K
at

k
t CAADDQ −+++=  (2) 

c. %&89�:;�< k
NTD  

��'(	

=>������12>?
@$A�BCDE�FG�H��<


IJ$KDLA�MNOPQ
RJST��<U7:;�<�VW k��X t��Y t + 10

���,-./Z[\! 5J"
]^_\_ 6�X! 5`a
k��b� t + 3��cd
e(%&
f��������7 1 ./
!"$�.A�YgBC�h t + 4 ��i�
jk
lX t + 3���Y t + 7��
mnop���,-��./qrs12
�%&
89�:;�<
`X%&���
bRtu�����./012Zvw*x-�
\

_ 7J"� 

� 5  k ��� t ��� t + 10 ���	
��
�� 

�� ���� �� 	
���� 	
�� ��
�� 

t 3 10    

t + 1 5 10    

t + 2 7 10    

t + 3 11 10 11 10 1 

t + 4 13 10 24 20 4 

t + 5 14 10 38 30 8 

t + 6 12 10 50 40 10 

t + 7 9 10 59 50 9 

t + 8 8 10 67 60 7 

t + 9 5 10 72 70 2 

t + 10 3 10 75 80 0 

 

X t + 3 ��cd
6$��BCDt��
� t + 4 ��yz6,-$ 13 ./
{

w|}���~���3��
!" t + 4����� 14 ./
�127 10 ./389

�
=fb$ 4./BCDt
*f��
k��BC�h t + 10��i�bJ$KDL

3����PQ
=fR:;�<� 7p��� 
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� 6  k ��� t ��� t+10 ���	
��
� 

 

� 7  k ��� t + 3 ��� t + 10 ����
	
��
� 

:;�<`* (3)!"�
R� N!"%&cd���
�X N���
x���

./� N + k
NTD  �����x�12
@:;�<7 k

NTD p�����%&cd�� N

Y:;�< k
NTD ��}
q7	
��� 

k
t

TDN

Nt

k
pt

k
at

k
pt

k
at

TDN

Nt

CDDAA

k
N

k
N

∑∑
+

=

+

=
≤+++   (3) 

d. ����� k
NL  

!"�	
���BCDL�FG�H�<A������� (4)�� m 7X%&

cd�� N�
Rt���
=f (4)67��X%&cd N Y%&�� N + k
NTD u�

�������
R���������67������ 












−+++= ∑

+

=
)(max k

t
k
pt

k
at

k
pt

k
at

mN

Ntm

k
N CDDAAL � � � k

NTDm ,,2,1 L=   (4)  

e. ����< k
NT  

!"�	
���
BCDL�FG�H�<A�DL�<�w�� 
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ICDDAAT k
t

k
pt

k
at

k
pt

k
at

TDN

Nt

k
N

k
N

×−+++= ∑
+

=
)(  (5) 

f. �M���< k
NT  

!"�	
���
�.BCDL�FG�H�<A���MDL�<� 

)( k
pt

k
at

k
pt

k
at

TDN

Nt

k
N

k
N DDAATT

k
N

+++÷= ∑
+

=
 (6) 

g. ��T��� 

I��e(%&
6e(���
������
������<����w
=f

A�6`�'(E�
�w�����f�
A�3DE
  �w���¡�����

¢
�£¤�w¥?¦�§
�£¤X�¨�©ª«¬
�w�¡­®¯z
°Y±²F

�³´�\|Jµ
��e(%&���T7¶¯A�E�·�w����·�w¥?¦

�§·�w�¡­®¯z·±²F¸³´�
������
J¹º3��T��
=f

z»¼�½¸¾¿���À�A��<<Á-Â�
*�����7ÃÄÅ2� 

(3) ¾¿���À�A��<<ÁÆÇÈÉ 

ÊËÌau���u���120,-��./
ÍÎu�����Ï����12

���
Zv-Âr¨�Ï���:;�<+�����
IÐ�����Ï��12

�
@���b*ÑÒÓ"
Ô#%&�89Õmn 3p��*|
@Ö×r¨�ÏØ"

ÆÇ�f�*mn 3p��Ù7Ö×r¨�ÏØ"ÆÇ�ÚÛ5
fÜÅ2#%&� 2p

�� (30ZÝ) Þ6`NOPQ
f�ß����à$�p��3DL
!"%&�89

]�áâZãä
=f~C½¸¥?å#%&)Õ 3p�� (45ZÝ) *|
æZ��`

��½¸�����
=fz»¼�f8ç��
Ü½¸½�è�¥?�7�wéê�ë

ì
f�Ö×Ø"�ÚÛ5`�í�î¤ÆÇ½¸Wï
ðT�`ñ�Äw*òó� 

Ir¨�ÏØ"ÆÇÖ×t
f��í�î¤�ô¤|
���õ*ÑÒÓ"�f�

zéê�b-Â¾¿���À�A��<<Á*ö÷Å
R-Â£ ÊËøùú	
��

Þû��F���
ñü-Â����#Dt����FJ¹º���T
�týþ��

T������*Dt�p��
fJ����T�����
7Dt�p��t
úR

�F��+�H���������w������#J$û��F���q�*Dt�

p����Ï���12�
@*�F���ñËhË���y@�*H��Ë	
R


��@*¡���£ �*Dt�p��
]ä�fè�

Yu��u����ÏM�

12>?���bJÌ�Dt�F�<�A��ªó�
]ñf�ª-Â¾¿��À��

<<Á
À�A��<<ÁÆÇÈÉ�_ 8� 

zéê�bÆ�ñ�J���À��<<Á½¸¥?tu���,-Àh�./ö

¥?¦÷Å
¥?¦#ú��£ ���
`�¸��J��¸�¥?£ 
zéê�b
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5. í�î¤(?ÆÇ 

z»¼)T VISUAL C++ É *+',f�í�î¤ÆÇ
ÆÇ�ÃÄ��\�- 

(1) Ó"äÄ��0¥?��È2,.-�/0123·45·6­�7���È2,

.Z8Ó"éê
,ËÓ"f7���9:�����Àh�./
];<=>�

ª
��ó���`ðT12�?
*@ö¥?¦A�È2¥?��B÷Åñ��

C�DÞF�¥?kEFì
tG·HI·6­·�J·TINHO�u¥?��F¸

2K¿È2¥?�£ 
L�z»¼b�M,.fN¥?��F¸2
*öÈ2¥

?kE÷Å� 

(2) ÷�Wï-OPóQRSTU·Cz12Wï·ðT�î¤ (WïV�·Ó"��

�)·(?÷� (%&��ÚÛ5·�F�<·=>�÷�)·WX×Y12���


`ñðT���ÄZ[WX|µ÷�� 

_ 9� RCSS·RCKH�7u���\]
^�^_�õÓ"f���Ð��ÞA�

��89
]`ñû��FG)�F�Z�
*�`aÒÓ"A�7bcdY
OP-û

��F�½�A� (eÒ)·)�F�½�A� (ÑÒ)·)�F�À�A� (fgÒ) *+

û��F�À�A� (gÒ) �o��]l`*hh�i��
f�7f���f��Þ

���12���./rjf�!"�Ïrj12
f���<�k_�£JÓ"���

���d�<b*ÑÒÓ"
I�Ïrs12l�mn 3��Þ~�:;PQ
@f��

�^_b*ÑÒÓ"
T*Øl� 
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� 10  � 12�45����������� 

#^��p�<�k_�Ó"�����d�<�^_�
õjmf��Þ��A�

��ª
OP�F��·H���·�n·,-�FG�H��<�_ 10 á^�o12-

45pJe(�TU�#$Fqrs'(
t\A�bDt�FGb½¸È2¥?�
�ð

yUA!'(ò�
`�_ 10�TUÞ�Ùòó�uv�½¸wx� 

I$��'(%&89�
yz�Ó"ô¤|��{|õ*ÑÒÓ"��
û`ýþ

��!��}¥?~[�
f[��$í�(?0�×(?�pýþ
Iýþí�(?�


`ýþ'(%&���(?��·�ZÝ��./
�`
��Tz»¼J-Â���

5��¥?�3u��È2ò�
`^�}Æ�~�
zéê@ñ�J���(?���

�·�ZÝ��./���?
bA�����<ä���
����{|t�ô¤|`

Ó"j�9u���K¥?��89
\_ 11�f�
f���7Æ��9���¥?

��89
]�7�9���A���89� 
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zéê7���.�sÉ�
úA�¥?kE¶¯±²
]Å2ðA��.����

$ämì
*£�½¸uc�`.�[�+�����Z8
=fz»¼ø�TX01�

�¥?��A�������ª (�D�â������0��âo�)
�tz»¼�T

��æ��Æ����ª�� 
*½¸éê.��*�b¡f:/Þæ.����z¢

tn��£�*¤µ�� 

4.1 ����� (�� 86 � 8 	 8 
��
)  

�T�D 86� 8� 8�����ª0¥?k½¸Z8
Z8[�OP¥T���¦

 ·��0¥?k�ª�ú·23��120A���./�ú�
X.���'m*�

§¨- 

4.1.1 ��������	
�� 

������ªá©ªA0«ª
K¿éêjk¬�°�
V#���ª0A�dç

�­<
bõ¹ºéê~�6�®¯A�dç
��.�sÉ�'m���°�õ$�ª

A0±E��ª
Lz»¼b���ªA0±E������ªM²Z¯7�
]¤µ\

�- 

1. ���ªA��� 

#�����ª0A�dç�³<
b¹ºéê~�$�®¯mç
*�b���ª

A���²Z¯7�]w*¤µ�- 

(1) ´��-��ªA)�F
µ�'�F�� (DEP) �°� 

(2) ´:�-��¶A!�·ï���F
¸�
A�|µ~¹b���ª
��'º

:�� (CNL) �°� 

(3) ´7�-I�.���A��F�<0,ï�F�<4rs�âZÝ
µ�'DE

�� (DLA) �°� 

»��t
f£¤�.���\! 6 J"�R�#�¼ RDP �ª
`��´���

±E
¸�´:�0´7���ªA�?
]~�X RDP�ºÌ�RDP7��¸»½Õ

J¾���ª
=f��ªA)�F
� RDP �Bï$¿�
ú���F���
~�

X RDP�ÀÌ�?�=f���ªÁ$�ªA�89
¸��0�¼ RDP�89
RE

4à$ 2.10�
=f����¾I3`Â�� 
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� 6  �������	
��
� 

����

���� 
	
 �� 


��� 242 84.62� 

��� 6 2.10� 

��� 24 8.39� �
��� 

��� 14 4.90� 

 

2. ±E����� 

X�zéê��¼����
L',���OÃÆÇ
J÷Ä���¦ 7 ICAO�

ÅÆ¦ �ÇXJÈº����ª�'m$É�°]�ñ ICAO�Ê¦��
z»¼J'

,���OÃÆÇÁ�ºË�',y±OÃÌx
¸X�±E£ Íß
�n��
��

OÃÆÇ~�P´ÎÏ�Þ
*�ñzéê���£ bf���±E²Z77�- 

(1) ´ A�-éê`������ 

(2) ´ B�-éê`�TÉ �×Ðy� 

(3) ´ C�-éê~������ (`�Ñ$äÄ�?)� 

»��t
f£¤�.���¤µ\�- 

(1) `����� 

a. bßc�?�`���'j
t\- 

BZD227 260717 

FF RCTPZRZX 

260716 RCKHZTZX 

(DEP-TNA228-RCKH0709-RCQC) 

(DEP-FEA1063-RCKH0713-RCBS) 

b. ñ ICAOÊï��c�\]u7)X 3pÒÓJÇ¯
L VFRFPLà��� FPL

6`� 

(VFRFPL-FAL7316-VS 

-DO82/L-SD/C 

-RCGI0950 

-N0180VFR C14 

-RCFN0010 RCYU 

-REG/B12252 RMK/RCGI RCFN) 

(2) É �×Ðy 

a. ��\])XopÒÔÇ¯
Ià���pÒÔ�éêb~�ÕÖ
t\- 
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� (DEP AP016 QC/KH 0648) 

b. �ÑP�����ª
@É b×É��T7±E��*Ðy��°áX�c�

`3uvJÇ¯
�puvX ‘-’  ³ØZÁ
�ÙÚf��ªuv<�* ‘-’  ³Ø
ZÁ� 

� (DEP-FAL722-RFCLG E E E 

� DEP  BH1903 AY-SS CR-71 0831Z 

c. ~������ (`�Ñ$äÄ�?)  

(CHG-TAC679-B11152-RCFN0710-18 REG/B11118-RCGI) 

(CNL-FAL768/FAL7818/FAL7822) 

(QTAFPL-CR71-I 

-BE02/M-SD/C 

-RCAY0820 

-N01 QTA QTA) 

4.1.2 
����� 

z£�T23�� 8� 8� 10-50Y 15-50�=>���ªÏÌ���120I�

�¥?k�ªw*�ú
'mA���./Û�12
\! 7J"� 

� 7  ���������������� 

�� ���� �
 ������  !"#���� 

11:00 28 40 27 36 

12:00 28 40 35 36 

13:00 28 40 29 35 

14:00 28 40 26 41 

15:00 28 40 27 37 

 

»��t
A���./Û�12�`�y=¤µ\�- 

1. �ADLðA���./0,-��./�nY��º 

XA��F�<0A!,-�F�<��
'mA��F�<ÙÚ�A!��<7

Ü
]Ý)ÞÚY
=f¶¯A���./0,-��./�nY]��º�Lz»¼b

6­���F����F�<XA!,-�F�<w 10 ZÝ
0123��045�I

��@w 15ZÝ� 

2. A�DE�<����Þ�¡­®]��'Dß��
=fb¶¯,.3�Æ
R��

E47 59ZÝ� 
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3. à=,�3>? 

���12£¤
=à=,�7 30 ZÝï�ó�
¸R�]�@ö��<�=>,

.�?
á]�âãf 30ZÝï�ó��à=,��ª'T�<
��?�ä�8ç�


zéê���¼h�3=>�ª�
VW� 30 ZÝÞ�=>ñà=,��ªWï��1

2
30 ZÝ�t3=>dç@ðTéêÞï�«Úà�
=f
Ià=ò�ßå�
6

`�e(E4� 

4. ��12�ªæ�Æªì 

A���./Û�12���
`�7A�����Ï6á\f
G7��A�`ö

ðT�12�ä 40
L$BÄ¥ç��12�ªæÆªì
�612 (capacity) 0e2 

(throughput) �<�¿ø� 

4.2 ����� (�� 86 � 9 	 14 
��
)  

4.2.1 ������ 

f/.��[�OP- 

1. ��á©ñÄ�¥éêÊï�¦ ���ª� 

2. .�È2¥?éêá©ñÄéêyË�W-Ìxjk� 

3. éê��`��,.`����,.��./�Ïá©èï� 

4.2.2 ���� 

X|µJéê�u[�ª
½¸éêÆ�.�
¤µ\�- 

1. ó�ëYA! 

X��¶A!��ó��/
7³<A�jk8ç
éê�ä�Ö×�BCó�ëY

�ªæ
*ìíéê�cd�Þæ�ª±E� 

2. �î.��ª 

b01��¥?��J�î���ª
 ��?����� 

3. ��0�j��m� 

b RT��åm�ïð$È2¥?éê���
��å@m������� 

4. ��0�jéê�<ú� 

7A�Æ�éê�jk
6���ª7R'���<Z�� �È2¥?éê
LB

Cðïð$È2¥?éê����<0�����éê�<�º� 

5. �ª�  

I|µè���P¯t
6`½¸.�� 
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4.2.3  
����� 

�T��Æ��ª�� ]ñ�|µÈÉ½¸.�
]bR��Zµ\�� 

1. �����ª�ªAG±E 

(1) ���ªA��� 

ñÄ 4.1.1£�ú����ªA���»��t�Z�
f£¤�.���\! 8J

"�X�zéê�Æ Ìx7I���,ï�F�<û�¼h�F���
éê��¸b

,ï�F�<DtâZÝ
]ñ.DLá©rs�âZÝ
V#f.��DLrs�âZ

Ý��¼h�F���
éê£i�×Ðyf.��
Lf�bõ¹º�.�ªA���

�����éê�ò�ßÕ�p�� (z»¼óTâNZÝ7���)�z»¼bf7��

ªA����°J¶¯éê,.�Ë�±²��\! 9J"
̀ a=���ªAJ¶¯é

ê�jk��4 58 ��ô��
\fb¹º�J$.��� (o��-16 p��) �

�M����4 3.6 .���X�����12�ß 10 p��
=f
�ªï3��

b¶¯éê¾I�3E4� 

$õ�f
z»¼ÜùúA�jkdç½¸�ªZ8
'm�ß��F��A�jk

sÉ�YßDß 30 ZÝ�F
L�tn�éê.��
z»¼JóT�Xö£�øby

zÞï�DL1÷>�X�âZÝX7�âZÝ
\fb`�g=���°���øùJ

±²éê�Æªì0èïì� 

� 8  �������	
��
� 

����
�
����� 

	
 
(�) 

$%�� (AID) 

��� 6 

1. CAL257 
2. FAL259 
3. TNA013 
4. FEA115 
5. FEA055 
6. FAL265 

��� 1 1. TNA201 

��� 3 
1. FEA183 
2. GCA9483 
3. TNA559 

 

(2) ±E����� 

�f/.��JÈº����ª�'m�$ 11 p���°]úñ ICAO �Ê¦
M

û�´:�
`�TÉ �W«6`�����¦ � 
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� 9  �������	
��� 

����

�
����� 
&'()*+,-.�/	 

(�.�/) 

��� 36 (6 × 6) 

��� 6 (1 × 6) 

��� 
FEA18304 

GCA948308 
TNA55904 

12 # 58 

 

2. �¶A!���ª±E 

fc±Eß7����ü�7`���
���ý»s��ª���ü�µ7�`�

�
=fþ�`�7�ª±E
! 1067fc��±E���t� 

� 10   !"���	
#$%&� 

34 

 -56 
�7 87 9:7 

FAL737 RCLG RCLG RCSS;W4;RCL 

FAL7456 RCYU RCYU RCLG;W4;HLG 
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4.3 ���
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