





2.1

CHAPTER 2 AIR TRAFFIC ANALYSIS AND DEMAND FORECAST

: Sﬁmﬁary and Conclusion

.The'?esu1t of the forecast is shown in Table 2.1.1., The number of
tOufists visiting Nepal from other countries in the world has
“continued to grow well. The share of Indian passengers has been

'_gradually increased as the trade between India and Vepal has been

developed These tendency will continue in future.

The draetic-increase of international cargo in recent years is a

noté&orthy phenomenon. Although the rapid growth of air cargo is a
_worldw1de tendency, the sharp rise of export cargo from Nepal by
‘air is still remarkable, - The labor intensive products of Nepal,

‘_bUCh as carpets and garments, are exported more and more due to the

:dlfference of wage levels between Nepal and the developed
countries. Furthermore, this phenomenon should be considered not
as a transient but as a structural one,

As fer domestic transportation, due to the delays in road
1mprovement and due to the difficulty in Lonstructlng roads, many
reglons are compellied to rely solely upon air routes., Thus,
despite the low level of per capita income and having a small area
of 54,000 sq. miles, still domestic air transportation in Nepal
holds an amazing high status in this country. But with the future

“advance of road improvement, the status of air transportation

between pivotal airports may gradually decline. Air transportation
between remote airports and pivetal airports still continues to
hold a domlnant role,

_ The process of forecast is shown in Figs. 2.1.1 - 2.1.2.



Table 2.1,1 Summary of Air Traft1c Forecast

{(Figures in patenthe515 are annual growth rate in /)

\\ 1987 | 1990 | 1995 | 2000 | 2005 | 2010
Passengers ' R _ B T
Inter- (1060 Pax, arrival 574 669 924 " | 1234 | 1567 | 1946
national | 2nd departure) L (05.3) (6.7 (6.0)  (4.9) (4.4)
Cargo { 1000ton, 1) ' ' - o o
import and export) 14 24 45 69 100 138
. (23.8) (13.4) (8.9) (7.7) (6.7)
Passépgers _ 2) IR . o
(/1000 crips ) 296 | 353 | 418 | a9 | 566 648
Domastic (5.3)  (3.4) (3.2} (3.0 2.7
Cargo Loaded (ton) 2) L _
' 2750 12930 ) 3220 | 3520 | 3830 | 4210
3) a9 Q.9 a.8 .8 (1.8

Note; _
' 1) Figure in 1987/88
2} Figure in 1986/87

3) excluding chartered flight cargo




Yast Data .

. Past Data
for ‘Foreign Logistic : for Nepalese
Pagseugers and : Curve

world GDP

Passengers and
' Nepalese GDP
(Table 2.2.2 & 4)

(Table 2,2,2 & &)

Futuré Foreign' : ) . Future Nepalese
Passengers Regression Passengers
1 S _ Analvsis
(Table2.2.1 ) ' - {{Table 2.2.3 to 4) {Table 2.2.1)

World'GDP Nepalese GDP
in Future o : in Future
(Table 2.2.4) . ( Table 2,2.4)
Past Data o : . : Past Data _
for Imported Cargo N ™~ for Exported Cargo
(Table 2-4.2 to 3) -’ % (Table 2.4.2 to 3)

Future Exported Cargo

Futufe',.lﬁaported Cafgé v
<Y LN
(Table 2.4,1)

{(Table 2.4.1)

Past Data for Cduntry~Wise

Composition of Traffic

(Appéndix-Table 2.2.3 &
Appendix Table 2,4.3)

¥y ) | ¥

Country-Wise Composition

- of Future International Traffic
(Table 2.2.5 & Table 2.4.4)

]

" Fig.2.1,1 Forecast Process For International Passengers and Cargo




Regional planned
population in future

{ Appendix
Table 2.3.6)

GDP per capita
in future

{ Appendix
Table 2,3.7)

Relation between
GDP and Air Pax

(Appendix
T_ab_le_-z.B.S) _

Base Year
Total
Traffic
( Appendix
Table 2.3.9)

Share of
Toreigners

(Appeﬁdix
Tahle 2.3.9)

Base Year
Foreign

Pax
( Appendix

Table 2,3.9)

Base Year
Nepalese
: Pax
( Appendix -
Table 2.3.9)

Vv ¥

Sector-Wise Oviginal
Growth Rate of
Nepalese Domestic
Passengers

(Appeadix Table 2,3.5)

Road Construction

Plan

(Fig. 2.3.1)

Sector-Wise Revised’
Growth Rate of

Nepalese Domestic

: : Pax
(Table 2.3.7)

y

Growth Rate
of Inter--
-national
[Foreign
Pax
 Appendix

-3 Pax

Table 2.3.10

Future
Domestic
Foreign

y

Future Domestic
Nepalese Pax

( Table
2.3.8)

(Table 2.3.4)

Domestic Cargo -
Per Domestic Pax

Il

(= 3.2 kg/Pax)

Total

Domestic

S .

Domestic Cargo

{Appendix

(Table 2,1.1)

Bomestic Pax After
Adjustment of Air

(table 2.3.1 to 2)

Route Network peff——

Table

2.3,2)

Adjustmeﬁt of closure
airport and hub and
spoke system '

{Chap. 2.3.4)

Fig.2,1.2 TForecast Process for Domestic Passengérs and Cargo



.2.2 Demand Forecast for International Paésenger Traffic
2.2:1.  Result of Forecast

The result of the forecast is shown in Table 2.2.1. and Fig. 2.2.1.
The past data are shown in Table 2.2.2. The annual growth rate
of the "Total®™ in Table 2.2.2 amounts to, in recent years, 5 - 6%
on the average.

Table 2,2.1 International Passenger Traffic
. Forecast (Arrival and Departure)

(1000Pax)
_ Foreign Nepalese _ Total
Year - . ) " Pax - Pax i » Growth
S . ax Rate (%)
(1987) (411) (163) (574) 5.3
" 1990 AN 228 669 ' 7
1995 557 367 924 60
2600 695 539 1234 -
_ 4.9
2005 . 846 721 1567
2010 981 965 1946 4.4
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Fig. 2,2.1 International Passenger Traffic Forecast
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Table 2,2.2, - International Passenger Traffic of TIA

(A): Nepal Tourist Statistics
(Arrivals x 2) o

{C):

(®) = (C) - (A)

Civil Aviation Réport

(1000 Pax) - .
Foreign Nepalese
' - Total
Pax - Pax . . o
AY[ _(B) _ ()
69 - ~ e 87
- 70 - - 113
71 - . 124
72 - - 131
- 73 - - 172
74 - ol 188
i 180 38 28
77 220 44 264 -
78 260 65 325 -
79 276 56 332
80 279 90, - 369
81 284 117 40%
82 307 101 408
83 305 110 . 415
84 300 165 . 465 -
85 304 179 483
86 365 158 . 523
87 411 163 574
88 470 158 . 628
Source
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2,2.3"

~ Forecast Model

quﬁhis:étudy:an'éconcmetric model was used, to which, the ICAO
Manual on . Air Traffic Forecasting refers, ALl over the world,

71nternaL10nal air trdfflc is at level higher than it's ever been.
~ But someday ‘the. growth rate will be stagnant. Therefore, an air

traffic demand curve shows in general gradual increase in its first
stage, then turns to gradual decrease in the second stage. Such a

 curve may be explained only by logistic curve or Gomperts curve,

Such a’ loglstlc curve, as shown in the formula below, has been
adopted in this study.

K | :
1+ aexp(BX)

Y
¥ = independent variable
a, ., K = model parameter

passengers

fl

H]

The édaptability of the model is shown in Table 2.2.3 and 2.2.4.
-The model parameters @, 8 and K are obtained by the non-linear least
“square method. '

'Therforécasts by the two models in Table 2.2.3 and 2,2.4 show some

discrepancy each other. Therefore, it is necessary to make one

" final forecast by adjusting the two forecasts. Table 2.2.1 shows

the result of the adjustment, For the adjustment, the following
two points were considered:

(L) The demand curve should be smooth
{2) The future growth rates should be in harmony with the past

‘growth rates.

Country—wise Composition of Passengers

The country—wise composition of passengers is shown in Table 2,2.5.
The share of passengers to and from India grows year after year,

and this trend may be deemed as a natural result in accordance with
the sharp growth of Nepalese passengers in Table 2.2.1. The
CunStant'growth rates in Table 2.2.5 are obtained from Appendix
Table 2.2,3,



Table 2.2.3

Forecast of International .Pas'sengers by Past Trend

Foreigners Nepalese 7
S S MRS S
I+ aexp(BX) W aexp(BX) ‘ :
K=1800 a =8,07305 CK=1500 - ¢ 0 a4 =31,8925
B ~0,0649528 B= ~0,116921 :
®%= 0.98 g% = 0.98
Foreigners Year .. Nepalese. : Year.
(1000) 49)] {1976=1) (1000) . (Y) (1976=1)
Year Actual Forecast : 'A?(.:t_ual—'- -Porecast
_1) Q- b 0
76) 180 210 i ' 38 .51 1. - .
11 220 223 2 44 57 27
78] .. _260 235 3 65 64 3
79 276 249 h 56 V7 b
80| _ 279 263 ° 5 90 |- g0 5
81 284 278 . 6 117 89 6
32 307 294 7. 101 . i 100 i
831 305 310 '8 110 111 8
84 B 300 327 9 165 124 g
85 304 345 10 179 138 10
86| 365 364 . 11 158 153 ]
870 411 383 12 ‘163 169 12
90 445 15 230 15
G5 562 20 1968 e
2000 695 25 553 25
03 837 | .. 30 767 30
10 983 - 35 979 35

Source ! 1) Table 2,2.2




Table 2;2,47f'?0fecaSt of_Intérnational Passengers by GDP

K.

Y=

k .Fofeignérsi

Hepalese

K

ST 1k acexp ( AR) Y. THdexp (FX)
| gel1607 a= 30, 8342 K=1100 a=74,5225
4 2.0163 503 ﬁtn -0.07589
R2.=0,99 - - e R*= 0,98
Foreigners =~ . . GDP of All the world Nepalese GDP of Nepal
Year (1009) 2 R £1000) _ )
) Actuéiw.i _Fotécast (-Bill' ' Uss in Actual Forecast {Bill. Rs 1in 1980 Yrice)
. SRS 1980 price) ~ 2) (X) 1) ' : (x)
1976 180 [ o215 i 998 - 38 K 22,0 '
71 220 229 1037 - 44 i1 22.9
I8 260 | . . .264° 1079 65 82 23,6
79 226 259 1117 56 82 236 -
80 279" 269 1140 . 90 86 24,3
81 286 . b 280 1167 117 95 25,8
82 307 283 1174 101 96 25.9
83 305, 295 1203 110 100 26.5
84 | . 300° 317 1253 165 110 27,9
85 a0a 335 1291 179 117 28,8
86 365 354 1330, 158 126 _29.9
87 1 " 411: 373 1370 163 137 31.1
90 _ 439 1497 188 36.0
95 569 1735 317 44,9
2000 I 2032 531 55.9
05 859 - 2332 781, 68,6
10 972 2704 . 978 84,3
Source:

(1) See Table 2.2.2
(2) Estimated by JICA Study Team using the data of Table 1 and
9 in UN Statistics of National Accounts : Main Aggregates,
1983/1984 and P205

(3) = Up to 1986 :
LU= After 1987 :

from Statistical Year Book of Nepal 1987
with JICA Study Team projection
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2.3

'2.3,1

3_Deﬁén&_Foreoast;for:Bomestic Passenger Traffic
< Result - of ththorecost'

- The rééﬁlt'of the_foreoéstﬂat each airport is shown in Table 2.3.1
__énd'fhe_éector¥wise’totél passengers is shown in Table 2.3.2. " The
‘NepaieSe'passengers and the fofoign pausengers before adjustmient by
fclosure airport and "hub and spoke system” are estimated separately
:as shown in.Table 2.3.4 and 2.3.8 respectively and totaled in

Appendlx_ Table 2.3.13. The alrport ranking by total traffic is

shown in Table 2.3.3 aﬁd'Appendix Table 2.3.1.

2‘The growth rate at each dlrport is “shown in the range of a5 to 15%
fas Appendlx Table 2. 3.3. This growth rate reflects the road
'.1mprovemenL schedule as will be seen later, '

'Due ﬁo Lhe Lumbini project,'Bhairahawa Airport advances rapidly in
_.the ranking in Appendix Table 2.3.1. As shown in Table 2.3.3, the
:total of the ten main alrports shares 75%Z of the total trafflc of

'tf_all the 45 airports,

The prlce elast1c1ty of the domestlc air traffic demand ma y be very
small due to the ollgopolystlc status of the air transportation in

'Nepal Therefore, the effect of the new airfare on the forecasts
.may be negligible small also.

2 -11



Table 2,3.1 Total Passengers per Alrport after Ad]ustment of Aiv ank%
(JOOD Passengers)

86/87 1990 1995 2000 2006 2010

—— !

1 KATHMANDU 203.2 227.0 '280,0 "332.9 388.9 443.9
2 BHAIRANWA : 12,9 17,0 34,8 419 50,0 58.3
3 BIRATNAGAR 52.7 63.2 ;.52.4j-_72;5g_ 83.4 . 85.6
& NEPALGUNJ 58.6 110,8 115:2 135.0 '156.5 '180.5
5 POXHARA 486.5 65,7 6.9  79.9. '94.0 107.6
6 BHARATPUR 0.4 - 0.0 0.0 ‘0.0 0:0 0.0
7 DHANGADHIY 14,1 20,0 20.2- 21.2  24.3 27.7
8 JANAKPUR 6,0 6.7 6.0 4.9  .3.6 3.3
9 RAJBIRAJ 0.4 - 0.0  0.0-° 0.0 0.0 0.0
10 SIMRA 13,5 1.7 . 32.9 14,0 15,0 16.1
11 SURKHET T 15,0 18.9 14,9 17.5 20,1 © 22.9
12 TUMLINGTAR 13,1 14,8 18,0 - 21,1 24,5  28.3
13 BAYTADI - 4.8 6.1 7.6 9.1 10,7 12.8
14 BAGLUNG 10.6 14,1  13.0 12,7. 12.8 13.0
15 BAJHANG 4.9 7.1 8.5 9.9 11.5 13.4
16 BAJURA 5.1 8.1 10,2 12,1 14,2 16.5
17 ‘BHOJPUR 8.6 - 10,5  12.4 14.5 16.7 19:2
18- CHANDRAGADHI 0.8 0.0 0.0 - 0.0 0.0 0.0
19 DANG 1.4 1.0 1.3 1.5 . 1.8 2.1
20 DARCHULA 1.4 1.9 0 2.4 3,0 3.6 4.3
71 DHORPATANG 0.0 0.0 0.0 0.0 0.0 0.0
22 DOLPA 2.9 3.8 4.6 5.7 6.8 8.0
23 POTI 10.6. 13,0 10.6 11.5 - 13.1 14.7
24 GORKHA 0.0 0.0 0.0 0,0 0.0 0.0
25 JIRI 0.2 0.0 0.0 0.0 0,0 0.0
26 JOMSOM 7.9 9.6 11,4 13,5 15.8  17.9
27 JUMLA $,2 10.9 - 12.8 14.% 17.2 - 19.7
28 LAMIDANDA . 11,1 14.7  17.¢ 19,3 21.9  24.9
29 LANGTANG 0.0 0.0 0,0 0.0 0.0 0.0
30 LUKLA 14,3 15.6.. 19.6 24,2 _.28.1  33.6
31 MAHENDRANAGAR 8.6 11.3 13,9 16,5 19.8 23.6
32 MANANG 0.5 0.8 0.9 1.0 11 1.2
33 MEGHAULI 10.8 11.8 14,9 18.8  22.5  26.1
34 PHAPLU 0.8 1,1 1.2 1.4 1.6 1.1
35 RAMECHAP 3.3 4.1 5.3 5.4 ‘3.8 2.1
36 ROLPA 0.2 0.4 0.4 0.0 0.0 0.0
37 RUKUMKOT 10.0 12.3  15.5  18.7 22.3 26.2
38 RUMJATAR 6.8 7.8 8.2 10.4 11.9 13.6
39 SANFEBAGAR 14.8 . 20.2 24,9 -27.2 30.6  35.0
40 SIMIKOT - 2.9 3.9 4.5 5.1 5.9 6.6
41 SYANGBOCHE .0 . 0.0 6.7 8.3 :10.1 11.6
42 TAPLEJUNG 2.6 3.5 4.1 4.7 5.4 6.1
43 TIKAPUR 1.8 1,6 2.0 2.4 1.8 1.4
44 MUGU 0.0 0.0 Z.7 3.3 3.9 4.5
45 BARDIYA 0.0 0.0 0.0 0.0 - 0,0 0.0
46 MOUNTAIN 36,8 40,1 50,8 63.2 76.7 . 88.8
47 FOREIGN 0.0 0.0 0.0 0.0 0.0 0.0

e

591.4  705.2 836, 209776 113:2,2 1295.7
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2.3;2. .Forécast'of Nepélesé Passengers
."(1) Infiuance of Road Improvement

:The total number of Nepalese passengers in Table 2,3.4 is the
'segfor;wise figures before adjuétment of closure airport and
hab and spoke system, which was prepared by using the base year
traffic (Appendix Table 2.3.9) and also by considering the road
improvement Schedule'in Fig. 2.3.1.

Théﬂinflueﬁce of road improyément is estimated_using'the

i respbﬁse'pattetn of each sector in Table 2.3.5 and Table 2,3.6.
The response pattern for road improvement is classified
basically into the three categories as follows:

" Pattern A: Despite the road improvement, the inherent growth
SR potential of the sector does not decline at all, or
the potential recovers shortly aftér a decline.
‘Therefore, the sector can neglect the influence of

any road improvement at all,

_ Pattern B: Sector traffic declines initially due to road
improvement but gradually recovers its inherent
potential,

Pattern C: Air traffic drops after road improvements and does
not recover and traffic continues to decline
indefinitely. '

The 12 patterns in Table 2.3.5 are nothing but the variations
of" the basic three patterns described above. The process for
- deciding the response pattern is shown in Fig. 2.3.3.

‘The Kathmandu — Tumlingtar séctdr in Fig. 2.3.2 (1) may be
',;dgscfibed as a typical example of pattern A, The sector's
-ftfaffiC*deCIined temporarily due to improvement of Muglin -
‘Narayangath Road and Dharan - Dhankuta Road, but soon afterward
it feétored its own growth potential, According to an
interview survey at the bus terminal, there are normally 10 to
‘20 daily bus passengers.
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BIRATNAGAR -

BIRATNAGAR "~
BIRATNAGAR

BIRATNAGAR
BIRATNAGAR

BIRATNAGAR
TUMLINGTAR
LAMIDANDA - -

BHOJPUR
RAJBIRAJ
TAPLEJUNG
LUKLA
RUMJATAR
'RUMJATAR
PHAPLU -

'KATHMANDU -
HATHMANDU
KATHMANDU
‘KATHMANDU

KATHMANDU
KATHMANDU
KATHMANDU
KATHMANDU

KATHMANDU.
KATHMANDU"

KATHMANDU

KATHMANDU
KATHMANDU -

KATHMANDU -

KATHMANDU -

KATHMANDU

KATHMANDY
KATHMANDU
KATHMANDU:

KATHMANDU

KATHMANDU

KATHMANDU *
KATHMANDY

KATHMANDY =~

KATHMANDU
JANAKPUR
POKHARA ™
POKHARA:

BHAIRAHwA'.
BHATRAHWA .

BHATRAHWA

BHATRAHWA

BHATRAHWA
NEPALGUNJ -

NEPALGUNJ

NEPALGUNJ

NEPALGUNJ: -

NEPALGUNJ
NEPALGUNJ
NEPALGUNJ
NEPALGUNJ -

Table 2.3.6

SECTOR ’
CHANDRAGADHI

DOTI

PATTERN

" KATHMANDU. 1987
- KATHMANDU B1990
LAMIDANDA A
TUMLINGTAR A
BHOJPUR - A

~ RUMJATAR == A

- TAPLEJUNG - - A
KATHMANDU A

{ KATHMANDU - .~ A
KATHMANDY . A
KATHMANDU 6

- KATHMANDU - A
KATHMANDU A
KATHMANDU A
JANAKPUR A
KATHMANDU A

. MOUNTAIN A
SIMRA C7
JANAKPUR - C1990
- BHARATPUR C1987
MEGHAULX A
JIRL C1987
RAMECHAP 2000
POKHARA A

. BHAIRAHWA A

- BAGLUNG C1990

- JOMSOM: A

. NEPALGUNJ A
SURKHET B1995

- DANG- ¢ - 1987
. RUKUMKOT A
JUMLA A
“TIKAPUR C2000
DHANGADHI B1990
DOTI B1990
SANFEBAGAR &= A
BAITADI A

" BAJHANG A
_MAHENDRANAGAR B1990
 BAJURA A
MANANG A
'RAMECHAP C1995%
BAGLUNG C1990.
JOMSOM A
NEPALGUNJ A
BAGLUNG C1890
.. RUKUMKOT A
DOLPA = A
ROLPA . B2000
 SURKHET B1990
RUKUMKQOT A
CJUMLA A
SIMIKOT A
DOLPA " A

- TIKAPUR’ C2000
DHANGADHI B1990

B1990

SECTOR
 NEPALGUNJ

NEPALGUNJ
NEPALGUNJ
NEPALGUNJ

HNEPALGUNJ

NEPALGUNJ
RUKUMKOT
JUMLA
JUMLA .
NEPALGUNJ
TIKAPUR
TIKAPUR
DHANGADHI
DHANGADHI

DHANGADHI

DHANGADHI
DHANGADHI
DOTI
SANFEBAGAR
BAJHANG .

MAHENDRANAGAR
MAHENDRANAGAR

KATHMANDU
KATHMANDU -
KATHMANDU

2 -19

Response;Pattérn of Each Sector

PATTERN
SANFEBAGAR A
BAITADIY A
BAJHANG A
MAHENDRANAGAR B1990
BAJURA A
"DARCHULA A
DANG A
SIMIKOT A
SURKHET A
DANG Cl1987
DHANGADHT C2000
SANFEBAGAR C2000
BAJURA A
SANFEBAGAR B2000
BAJHANG A
DOTI B1990
MAHENDRANAGAR B2000
MAHENDRANAGAR B2000
MAHENDRANAGAR A
MAHENDRANAGAR A
BAITADI A
DARCHULA A
SYANGBOCHE A
MUGU- A
BARDIYA A



The phenomenon of Pattern A méy he trécgd t6 th¢_fol1dwing'

causes;:

a). Pﬂasengers are sometlmes dlverted Lemporarlly from alr to;
road soon return Lo air thausc road - transportatlon takes

-’too much tlme.'

b) Road 1mprovemenL 0£ course may- have an adverse effect on-.air’
tranapoxtﬁLlon due to the SUbStltUthn effect, but sometimeb'
it compllments alr traffic by deve]oplug 1eg10nal 1ndust1y.
Thus the relation between road 1mprovement and air transpor—'

tation is not always compeLntlvc.

The PatLern B sector “Blratnagar 'Kéthmandu in Flg' 2 3. Zf
(2), after the continuous reductlon for a perlod, recovers 1tsL'
own growth and never declinpes- agaln. In. contrast to th1Q, thef
‘Pattern C sector "Jiri - Kathmandu” in Flg._Z 3.2 (3) contlnues
to decllne 1ndef1n1tely. :

The appllcatlon of the pattern Lo each sector in qable 2 3 6
is founded on the road 1mpr0vement schedule shown in Flg.
2.3.1.. : s .

The compound growth rate of. each alrport in Table 2 3 7 187
obtained by adjusting the orlglnal growth . rate (Appendlx Tdble
2.3.5) by the method explalned above. As w1ll be seen. later,
domestic foreign passengers are generally - not. 1nf1uenced by
road improvement.  The growth rate for total passengers
including foréigners and that of the only for. Nepalese. are
1nd1cated in Appendix Table 2,3.3 and 1able 2 3.7 IEapeCEIVEljej
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Fig.2 3 2.(1) Influence of Mugling -~ Narayangandh Road and Dharan
~ Dhankuta Road on Kathmandu -~ Tumlingtar Sector

‘ - - An Example of Pattern A = |
AN0erE

" TSN /
:’v;"‘:"" 1 - -
T V'Tr % ™ L [} 2] Lt a3 1.1 a7

'Fig¢2 3, 2 (2) Influence of b{ugling ~ Narayangadh Road
- on Biratnagar - Kﬂthmandu Sector
--An Example of Pattern B -
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_ Fig. 2 3,2.(3) Influence of Lamosangn -~ Giri Road
on Kathmandu - Jiri Sector
- An Example of Pattern € -~
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5. Year

Basié Pgtﬁgrn_A;B,C __f. .
[ (Fig.2.3.2 (1) to (3))

Punckuation j rm

Reépohse Patterﬁ
{Table 2.3.5)

i

HighwaﬁrImpxqveﬁént-Plan
(Fig. 2.3.3) '

‘Response Pattern

of Each Sector

{Table 2.3.6)

Fig. 2.3.3 The’ProCess.fOr Deciding Respbﬁse Pattern

Table 2.3.7  Annual Growth Rate of Domest;é Pa§  (%):_

" 87/90 90/85  95/00 00/05

|10 SIMRA

1 KATHHANDU =7
2 BHALRAHWA '
3 BIRATNAGAR

4 NEPALGUNJ

5 - POKHARA

6§ BHARATPUR

7 DHRANGADHL'

8 JANAKPUR

9 RAJBIRAJ
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'.(Q)IGrowth:Rate of Domestic Népalése Passengers

. The -growth rate 6f_domeétic.Nepalese passengers is shown in
_Appéndix Table 2.3.5. This is the original growth rate which

is'not' yet adjusted by the influence of road improvement. Tt
iéfjust the-simp1e7arithmetical average of the total growth
‘rate of both ends of a sector.

Taking the case of 1995, the growth rate of each of airport is
estimated as follows:

~'a) GD95 .= POPO5 x UGDY5 -

régiﬂnéi potential of an airport in 1995

GD95 - =
POP95 = regiqhal‘popﬂlatidn of an airport in 1995
UGD95 =

GDP per capita in 1995 (Appendix Table 2.3.7)

b) GRP (95/90) = (EXP (LOG (GD95/GDY0)/5) ~ 1) x DRPY5
~GRP (95/90) = annual growth rate of an airport from 1990
. o to 1995
. DRP95 -x:aaéoﬁVersion'factor which converts the
: - growth rate of regional potential to the
growth rate of domestic air passengers
(Appeﬁdix Table 2.3.8) '

"The .planned future population in the area influenced by each

" ‘airport-is shown in. Appendix Table 2,3.6, The GDP per capita

~and the conversion factor in equation b) above are shown in
Appendix Table 2.3.7 and 2.3.8 respectively.

" The growth rate of domestic passengers from 1987 to 1990 is

. estimated not by using the regionmal potential but by using the
' annual:avefége growth rate of actual traffic in recent years.
~For this reason, in-Appendix Table 2.3.5, some sectors show
~cqnsiderable difference between the growth rate of 1987/90 and
1990/95,

Adjusting the growth rate in Appendix Table 2,3.5 by the

influence of road improvement, and applying to it the base year
traffic in Appendix Table 2,3.9, the sector-wise Nepalese
" passenger traffic in Table 2.3.4 is obtained.

-



2.3.3

Forecast of-Foreign Psssengers

The forecast of 1nternat10nal tourlsts 1s shown 1n - Table 2. 2.1.
From this forecast the growth rate is. 4. 8 to 3. 0% as calcuiated in
Appendix Table 2.3.10, . In this Table, - the rénson why the growth
rate from 1987 to 1990 is cons1derab1y low, say 2. 44, is due to the
fact that the actual traffic in 1986/1987 is “prominently high. For
example, the annual growth rate between 1985 1nd 1990 is 7.7%.

By applylng above growth rate to" the base year fore1gne1 passengers
in Appendix Table 2.3.9, the. sector-wise foreigner traffic in Table
7.3.8 is obtained, By totaling this sector-wise rrafflc, the

- girport-wise traffic in Table 2.3,9 was prepared. The domestic

tourist movement for each route is explslned below._

(1) Kathmandu - Mugu Sector

According to the 'F6651b111ty Study of Talcha. (Mugu) A1rport,
Final Report" (1988, P. 21), the annual ‘traffic of Kathmandu -
Mugu sector in 1989/90 will be 2200 passengers._ Thexefore the-
traffic in the base year (1980/87) is 2050 passengers. -

22000 x (1 + 0,024)ﬁ e 2050 (Appendlx Table 2 3, 9)

Mugu Airport is not spec1allzed for tourlsts 'AS it “is also
for civil administration, the share of Nepalese passengers will
reach some 25% of the total (DCA estlmatlon)

{2) Kathmandu - Bhairahawa Sector

The share of: tourlsts in this sector is almost zero at presenL
But because of the well-known Lumbini: PrOJect, ‘the share of
tourists is estimated to be 507 of the total in the future (DCA
estimation). Therefore, from 1995, . the’ traffic of thls sevtor
will be doubled (Table 2.3.4 and 2.3.8; Appendlx Table 2.3, 9)

{3) Kathmandu - Syangboche Sector'

According to the "Feasibiiity Study of - Syéﬁéboché Aifseft",.fﬁé,
sector traffic is estimated to be'5, 267 passengers in” 1990 and
4,862  passengers  in the . bdse year 86/8? (5,267 %
{1 +'0.024)“3_'5 = 4,862)., The share of Nepalese paSSengers
will be at least 5%, (DCA és‘timat_mn, ‘Appendix Table 2,3.9).
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(4):0ther.8ect0rs

- .The share of tourists in all other sectors is obtained from the
- local reports’ (Appendix Table 2.3.9).

Table 2.3.8 Domestic Foreigﬁ Passengers by Sector (1000 Pax)

Sector 86/87 1990, 1995 2000 2005 2010

TUMLINGTAR - KATHMANDU 0.6 0.7 0.8 1.0 1.3 1.4
LUKLA ~ KATHMANDU 12.8 14.0 17.7 22.1 26.8 31.1
PHAPLU“ © -~ KATHMANDU 0.1 0.1 0.2 0.2 0.3 0.3
KATHMANDU .. MOUNTAIN 36,1 38.4 49.8 62.1 75.5 87.4
KATHMANDU-: . MEGHAULI . 10.6 11.5 14.6 18.2 22.1 25.6
KATHMANDY - JIRY. 0.0 0.0 0.0 0.0 0.0 0.1
KATHMANDU -~ POKHARA 22.5 24,5 31,1 38.7 47.0 54.5
KATHMANDU - BHAIRAHWA 0.0 0.0 14.0 17.4 21.2 24.5
CKATHMANDU' . BAGLUNG 0.6 0.6 0.8 0.9 .1.2 1.3
KATHUMANDU - JOMSOM 0.2 0.3 0.3 0.4 0.5 0.6
- POKHARA - BAGLUNG 3.4 3.7 4.6 5.8 7.0 8.2
CPOKHARA =~ JOMSOM 3.3 3.6 4.6 5.7 7.0 8.1
“KATHMANDU~~ SYANGDBOCHE 0.0 0.0 6.4 7.9 9.7 11.2
. KATHMANDU MUGU 0.0 0.0 2.1 2.6 3.2 3.7
KATHMANDU .~ BARDIYA 0.0 0.0 0.0 0.0 0.0 0.0

. Tabl§'2.3.9  Airport-Wise Domestic Foreigner Traffic (1000 Pax)

Lo 86/87 1990 1985 2000 2005 2010
KATHMANDU- o 83.6 91.1 137.8 171.7 208.7 241.6
 BHATRAHWA : 0.0 0.0 14.0 17.4 21.2  24.5
"POKHARA 29.2 31.8 40.3 50,3 61.1  70.7
TUMLINGTAR. 0.6 0.7 0.8 1.0 1.3 i.4
BAGLUNG 3.9 4.3 5.4 6.7 8.2 9.5
JIRY - . 0.0 0.0 0.0 0.0 0.0 0.1
JoMsoM . 3.6 3.9 4.9 6.1 7.5 8.6
CBLUKLA o - 12.8 14.0 17.17 22,1 26.8  31.1
‘MEGHAULI 10.6 11.5 14.6 18.2 22.1 25.8
PHAPLU = 0.1 0.1 0.2 0.2 0.3 0.3
~SYANGBOCHE 0.0 0.0 6.4 7.9 9.7 11.2
MUGy - 0.0 0.0 2.1 2.6 3.2 3.7
MOUNTAIN ©36.1  3%9.4 49.8 62.1 15.5  87.4
| TOTAL = . . 144.4 157.4 244.3 304.5 369.9 428.4

!

._"'". :, Do
Note:!'Total" excludes "Mountain . Flight"

2 = 25



2.3.4

(10) (Kathmandu
(11) (Kathmandu
‘(12) (Kathmandu
(13) (Kathmandu

(14) (Xathmandu

Traffic after Adjustment of Air Roﬂte Network

Taking into consideration the present trafflc as well ~as future
growth, some airports shall be dinevitably closed; as studied in
Chapter 5.3. Consequently the air link network is adJusLed as

follows:
(1) Chandragadhi - Kathmandu Sector is discontinued immediately.

(2) Rajbiraj ~ Kathmandu Sector is discontinued immediately.

(3) Kathiandu Bharatpur Sector ié;discdﬁtinuéd immediatel?‘

(4) Kathmandu - Jird Sector is discontinued immediately.

(5) Kathmandu — Dang Sector is discontinued immediately.

I

(6) Xathmandu — Tikapur is discontinued immediately.

1

(7) Napalgunj Tikapur_Sect0f is_diSchtihued iﬁmediatélj; ,
(8) Janakpur - Ramechap Sector is discontinued from 2005,

{9) Bhairahawa - Rolpa Sector is discontinued. from 2000,

"The changes by developing of hub and spoke -system, which  are

described in Chapter 5.5, are as follows:

!

Manang) —» (Kathmandu - Pokhara - Manang)

Surkhet ) ~+ (Kathmandu - Nepalgﬁhj - Sufkhét)..-

!

Rukumkot) —# (Kathmandu - Nepalgunj 4-Rukﬁmk§£)

Dhangadhi) —» (Kathmandu — Nepalpunj = Dhangadhi)

1

Doti) —» (Kathmandu - Nepalgunj ~ Dot i)

(13) (Kathmandu—SanfeBagar)'—»‘(Kathmandu - Nepalgﬁnj - Sanféﬁégér) 
(16) (Kathmandu ~ Baitadi) —» (Kathﬁandu - Népalguhj h-Baiéédi)

(17) (Kathmandu - Bajang) —» (KathméhdU'~ Nepaléﬁnj“— Bajéng)
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2.3.5

2.3.6

(18) (Kathmandu — Mahendranagar)
—» (Kathmandu - Nepalgunj - Mahendrangal)

:(19) (Kathmandu - Bajura) —» (Kathmandu - Nepalgunj - Bajura)

(20) Jumla -~ Simikot sector is discontinued immediately, and the
trafflc of -the sector is divided between Nepalgunj - Simikot
and Nepalgunj - Jumla proportionately to the traffic of both
secbors, .

The'éboﬁe—méntiénéd adjustment is applied to Appendix Table 2.3.11,
‘and ﬂable 2.3.1 and 2.3. 2 are obtazned As a matter of course, the

 traffic of NepaTgunJ increases considerably after the network
' adjustment.

Chandrégadhi and'Bharatpur are ecdnomically prospering area, but as
seen in Appendlx Table 2.3.13, they depend on air  transportation
'1lghLly.

Past Data

The pést data which makes the base fdr future traffic estimation is
shown in Appendix Table 2.3,12,

Passenger Transportation by Domestic Chartered Flight

Démestic transportation by chartered flight is concentrated on
cargo rather than on passengers. Therefore, the passenger traffic
by chartered flight is a matter of small importance and is limited
almost .completely to TIA,

'ACcdfding to DCA data, the RNAC chartered flights transported to
and from TIA 1964 passengers for the one year from November 1987 to

_October 1988, But this figure does not include four months,

:Specifically February, March, September and October 1988, Making

“up this deficit by an interpolation, the plausible traffic is
" estimated to amount to 2619 passengers (1964 x (1 + 4/12) = 2619).
CIn addltlon UNDP's chartered flights also carried 1122 passengers

_for the same period to and from TIA (UNDP data). Thus, a total of
3741 passengers are transported anmually by the chartered flights
to and from TIA. '

2 =27



On thé other hand, as seen iniﬁppéﬁdix “Table 2.3.13, the scheduled
and non-scheduled flights transported 203,2 thousand ‘passengers to
and from TIA for the one year 1986/87. '_There_f-o'r_e,i' the -share of
chartered flight passengers in the: total _.i_s':'cmly 1.8%, and this
share is within an estimation tolerance, ' - '



2.4

Demand Forecast For International Cérgo Traffic

Reéult{of'Forecast

.”Thé;finélﬁfesult 0f the forecast is shown in Table 2.4.1 and
Table 2.4.2 shows the tentative forecast by

‘Appendix Fig. 2.4.1,
the  model.
~tentative forecast and the time serial balance of the growth rates.

The final forecast is obtained considering the

. Table 2.4.1 Forecast of International Cargo Traffic

{ton)
Total
;?Eaf'ff--i_'im o h P '
o L ported Carge xPorteQ Cargg Cargo . Growth Ratg(g)
(87/88) ' ;7052) ' (7185) (14187) 238
1990 . 10368 13845 24213 ‘T—‘“‘
95 16698 27847 44345 s
2000 24535 44845 69380 ;3
- 05 34412 65893 100305 6.7
.10 46052 92418 138470 :

 Table 2;4;2 Forecast of International Cargo by Past Trend

Source: 1)} RNAC

2 - 29

Importred Cargo Exported Cargo
o K - K
] = m————————— ¥=
: S 1t wexp( B X} 1+ aexp( B X}
' K=60000 a=56.5138 K=100000 a =295.,384
1 B~-0,148554 p=-0.227871
v R2 .= 0,996 R2 = 0,985
) _Iﬁ:;ioitgd Cargo Exported Cargo
- _{(ten) ] (Y) Year {ton} 0 Year
L . n\ctuél Forecast, (1976=1.0} Actual Forecast {i976=1,0)
AR RSt R (€9} 0 : &)
asiae " yzaz _ 1122 0.5 446 318 0.5
gefinol iy 1297 1,5 521 474 L.5
77478 1 a6yl 3sok 2.5 sn 595, 2.5
78791 1660 1734 3.5 . 721 246 3.5
F9/8e | <L Z : - - -
- 1B0fBYY a9y ) 9N 5,5 860 1132 5.5
CiBi/agc] 2764’ 1 . 7664 6.5 10948 1467 6.5
82483 L 3403 © 30697 1.3 1258 1836 1.5 ]}
o1 83f8a] T as08 ) 8,5 1845 2295 8.5
84785 103194 £059 2.5 3453 2865 9,5 ]
85/86. |- 4460 4659 19,5 5058 | as72’ 10.5
86/87° | . 5801 18339 1i.5 5192 &6 1.5
187/88 1< 3002 .- 6107 12,3 7185 5521 12.5
85 - 15399 20 24401 20
v |.2000° 25231 25 50214 23
S8 | . 36233 30 - 75913 30
e 45733 35 90782 33



Table 2.4.3 Forecast of International Cargo by GDP

Impocted Cargo of TIA : © . Exported Cargeé of TIA
o . _ R
= : : Yo mie
14 aexp{ #X) : RS £ 4 aexp(83)
K=30000 @=195.3 K=100000 . ax-175;5
B=-0:093427 . E ' g TO133E-03 :
B2 = 0.98 i : . cR2=09m1 , e
- {impotted Carge | cpp of Nepal Expurted_Cnr_gq S GDp of all the world__
Year (ton) ) R o freny () Jpilidon Uss
Actual . Forecast (8111, ®s 1y 1 petual o | Forecast i_n 1980 price)
1) - "4n 1980 price} (XY U\ AR ; ) ()
L 15476 1237 1923 2157 446 | 611 908
| 764724 1271 19 L2201 ' 74 DD S 1 (1 1031°
7248 {1463 2103 23,35 511 ... 500 2079
78/739 1660 .-2300 23,91 A0 ¥ BRI DD 1) W MRSV 98 ¥
79480 - - e ~ L - SR
80781 2691 2514 25,30 - 860, . | 1355 o 1367
a1/82 27480 2746 26,26 . 1098 1400 A4
82/83 2403 2514 25.45 : 1258 | .o1601 RIROIN 1%
83/84 | " 2408 2999 2245 1846 | ozon6 ). o 1233
84/85 3156 1374 28.26. 3455 j o pap2 ol 1201
| 85/8 43601 asn Y 29,41 b -5058 b 2871 1330
|_86/81_ S803, YA 30,96 5192 - a5, | 1310
| azegn - 7002( - 4620 ) W 7185 ALGT 1411
90 6441 36,00 - 6088, 1. .. ;1497 :
95 |.. 12768( GA.B7 . §. 1656)_... 1735 1
2000 ' 26469 55.91 5 o 42196 IR T E S,
05 §- 38176 6852 SRR 6620 | 2332
10 464514 84,23 S 94973 2794
Source: - '
1) RNAC

2) Estimated by JICA Study'Teém using the_daﬁa of Tabie
1 and 9 in UN Statistics of National Accounts : Main
Agpregate 1983/84 P 3 and P 205

3) Up to 1986 : From Statistical ‘Year Book of Nepal 1987
After 1987 : With JICA Study Team prOJectlon
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'“Oﬂ'tﬁe:othér'hand,.IATA ahd ICAO estimate the grthh_rate in this
 fegidn'6E'the world as the figures in Appendix Table 2.4.,1 and
2@412;t93peCtiyely. ' : '

 'Al1 over Lhe world the growth of air cargo-in recent years 1is
7dmaZJng1y hlgh. ThlS'phenomenon may not be. a transient but a
 structura1 one ‘over an extended period of time. = Air cargo
jtlanqportatlon ‘is now woven tlghtly into the world trade structure.

2.4,2 'Régionél:Share of Interﬁationalj6afgo

Table 2 4 4 shows the reglonal share of international cargo. - For
the breakdown, a fixed comp081t10n percentage is used, whlch is the
 faverage of. the past flVE years in Appendlx Table 2:4.3. The trend
':1n recent years does ‘not: show any . spec1f1c pattern. It shows mere
frandomness.r Therefore, the simple average of the composition rates
1n the recent five years may be the most plausible solution,

-_ASESeén‘ih AppendixITable'Z.ﬁ.S, importS are'mainly from the Asian
Tegions, and exports are destined mostly for America and Furope.

t,Imbéft cargo”is Cﬁmposéd'mainly'of machinery and electric
}-equlpment from Japan, Korea and so on. Export cargd'is composed
 'exc1us1vely of labor intensive products such as carpet or garment
- for America and Europe.

Table 2.64.4 Regional Share of International Cargo
: : ' {Unit = ton) -

. ' Lonstany .
1987/88 1990 1995 2000 2005 2010 Share
L S = : . . (%)
N 7Y S CARETR TR § 3 I\ 7231 | 11645 17112 24000 32118 69,7
Impor = Africa_' e ) 2 3 5 ) 7 10 13 0.0
ted JAmerica o 264 191 £10 925 1298 12371 3.8
ComEC L . 93z | 1380 ...222) 3266 4580 6130 13,3
Cargd [Ewrepe . 2) . 807 4 - 1195 1 1924 2828 '} - 3966 5308 1.5
< oeeanda NI i 163 . 265 390 548 133 L6
o ALl Others . . o2l AN T R e g - 13 18 0,0
A dorall )7 7002° | 10368 1. 16698 24535 14412 46052 | 100,90
g Asde’ L Loy l- T gom 1269 1 amim 5665 8324 11675 12,6
Espor|Afriea 1 19 | - 38 62 90 127 0,1
ted{America - . C | 2677 5158 10375 16707 24549 a31- | 37,3
RIS B SRS I 1)) Sk M) (1) R 10276 16548 24315 106 | 36,9
Cargo |Burgpe . 23 | 939 - 1771 3562 5736 8429 ue22 12,8
Sl lQeemnta o L 36 |- 72 117, 111 246 0.3
|ALL Othexns. o oy 3 3 & 10 14 20 0.0
= Total ;_ o 1185 13845 27847 | #4845 63893 92418 | 100.0

: the - :
B IR hxcluding Aaia
e 2}1 Excluding EEC-



2.5

Demand Forecast for Domestic Cargo Traffic

According to the traffic data in xecent years of RNAC one dOmEbth
passenger- carries 3.2 kg cargo. iR average._ Fhls £1gure excludes
chartered flight cargo, Appendlx Table 2. 5 1 shows the cargo

_transportatlon by chartered fllgth of RNAC. On the other hand,

the domebtlc cargo trafflc of chartered flllghts by UNDP amounted
to 900 tons in 1984, 850 tons in 1985, 853 - tons in 1986 and 847
tous in 1987 (source: - UNDP). The total for., RNAC ‘and. UNDP
amounts to 1973 tons in 1986 and 1796 tons in 1987 Cargo trafflc
of chartered flights seems to decrease year after ygar,

From the. above-mentioned . data, ‘the average . cargo per passenger is
assumed and the domestic cargo is estimated as shown in Table

2.5.1.

Table 2.5.1 Forecast of Domestic Cargo'Traffic

1987 1990 1995 2000 - 2005 2010

Passenger - o e e
(1000 trips) 1) 296 353 418 489 566 648

Average Cargo : _ _ o A
per Passenger (kg/pax) 9.3 8.3 7.7 7.2 6.8 6.5

Cargo (ton) 2) 2750 2930 3220 3520 ”3450_ 'ézio-_

Note 1) Estimated in Table 2,3.1.
2) Including chartered flight cargo 

‘These figures show the demand - whlch is suppressed by the alrcraff

shortage of RNAC. Tf RNAC WLll obtain enough- aircraft- in future{
the air cargo demand will 1ncrease considerably. Cargo trafflc
volume by airport is 51m11ar1y estlmated by u31ng some un:t cargo
volume per passenger.’ ' :
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3.1

3.2

CHAPTTR 3 EVALUATTION OF EXTSTING AIRPORTS AND RELATED FACILITIES

General

Triﬁhuﬁan_lnternatiohal Airport, (hereinafter referred to as
"TIA“),”NGpal‘s one and only gateway to the world does not have
adequate facilities because of topographical restrictions and a

_shértége_of_funds. -For example, a precision approach system, which.

should be provided at an international airport to ensure the safety
of landing operation of large jet aircraft, has not yet been
installed.

Moreover the usability factor in TIA is also low due to severe
‘weather conditions. Therefore, TIA must be immediately improved in
‘order to cope with the increase of air traffic demand in the

future.

The future development plan for TIA should be prepared so as to

‘catch "up with international standards. Therefore, the evaluation

of TIA is performed by comparison with the internationally standard
level.

: As'previdUS1y outlined in Chapter 1, many airports outside of the

Terai region are operationally limited because the runways are not

~long enough due to topographicél limitations, many runways are not

paved, and at many airports take-off and approach patterns are

limited to one direction.

It is difficult to ensure punctuality, one of the most basic
advantages of air transportation, because weather conditions are so
severe. Consequently, in consideration of Nepal's special

circumstances, it is not appropriate to apply international

standards or even national wuniform standards in evaluating
airports. Therefore, the evaluation of airports is performed in

preparing development plans with the aim of increasing safety and
. punctuality as much as possible.

' Eva1gation.of All Existing Airports

‘Tables 3.2.1 and 2 summarize the evaluation of all existing
_airports,  The white circles represent satisfactory facilities
" while the black ones represent unsatisfactory or non-existent

facilities,



Table 3.2.1

_Summa_ry of Ev__aiuati_on' of Existing Facilities - Runway -

RUNY

SNt EE
TEATEGORY . T B . AY i ———
i B AL R ORI CODEINTDOM| HLEV.| DESIG-|  DIMENSTON | SUR- DG TKOF ] CONDITION § MAX. : EXISiiNG _CoNBITION . T
1T T N U —— b b gy I NATION (M) - FACE |- RWY RWY [ AS.: F¥_CDM | iéﬁ.r \;n—-SN 05\2:}’\“02 I MaAaloR PROBLEMNS ]
—————— A . ) (4) 7y |- 8y A (9) (o (an_ Qzy Tl adn . F (4 as) | U6 (}}1;‘)1: T ~ gy~ o T
FATHMANDU  CTRIDBHUVAN) KM 1338 L g2/20 17 3050 X 40 | : AB 102 02/20 1O 1. ¢ Deo16 T x e T i —
5| A LRALUAWA | BWA 109 [ 10728 ] 1524 X - 10728 [0 - v "V HSTA8 L% . [nsv4s | et
B | BIRATNAGAR !Ym\_ 12 0.9;2-2 o524 X 30 L 09;27 09727 [ O F T [ asras |+ 1 [iis748 _ e e —
it} NEPALGUNG ,__n_,__w__,,,ﬁ_ﬂ_‘__,JEJL 165 | 08/26 | ' 1524 X [ _ASP. 68/26.1 S 08/26: 10 . T - g ; S e ]
1B | | POKHARA PRR 827 § 0372171 7 1433-X 30 # ' GOV 0a/21 | T03/31° 1 O - T %%‘%%%’ﬁ‘“—*%%’%ﬁ " [ Fuddiing runvay,Peor paving condiiion - ——]
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3.3

3.3.1

Evaiuation of Key Airports and'kélated'Facilitiés.:

This section pr0v1des a comprahcnq1ve evaluatlon of the folloW1ng
key alrports ‘which are con31dercd to requ1re Lhe development-

'1mmed1ately.

- Trlbhuvan Internatlonal A1rporL '

- Pokhara Alrport

- Nepalgung Airport
- Dolpa Alrport s
~ Jomsom Airpork

— Jumla Airport .

- Lukla Airport

"~ Phaplu. Alrport

- Sanfebagar Alrpdlt .
- Simikot (Humla) Alrport
- Syangboche_A;rport

Tribhuvan Internatioﬁal'ﬁirport .

The ex1st1ng alrport layout and outllne of the fac111t1es are
illustrated and summarized-in Plg. 3. 3 1 .and Table 3 3 1
respectively, - The major problems at the ex1sL1ng alrport are

_summarlzed herelnafter.

(1) Runway and Runway:Strip”

a)

0

¢)

The ex1st1ng runway shoulder w1dth of two nwters is less
than the TCAQ recommendatlon of 7. 5 m.. Crass  is
encroaching the runway shoulder pavemenL. ' o '

The runway length of Runway 02/20 “is stated as 3,050 m in
AIP, Nepal. However, the runwéy thxeshpld'mafkingijf
Runway 20 is set 123 m inside of the actual threshold.
Accordingly, the actual ‘distance between both runway .
threshold marklngq is 2,927 me o ' '

Rubber from aircraft tires’has'accumuléted ‘on the touch down
zone of Runway 02. Although no problems have been reported
it is necessary to clean the runway to pr0v1de prepcr fric—
tion for the wheels of landing 3lrcraft '



iy
~ spite of ‘this, the pavement surface is 5till im good

Since ‘1982, no repair or maintenance work has been done. In

" condition, judging from visual checks and ‘DCA staff reports.

[fé)
. expanded to 300 m for instrument- approach procedures in
accordance with ICAO recommendations.

0

@

'Th¢ width‘0f'the_runwéy-strip is Qniy 150. m, It should be

The runway strip is not extended to the north beyond the end

“of ' the runway. According to TCAO recommendation, runway .
- strip ‘should -extend at least 60 m before the threshold and

‘beyond the end of the runway.

Taxiway

. o5

™

c)

The distance between the taxiway center line and runway
center line is 110 m which is less than the minimum of 176 m
stipulated in ICAO recommendation.

Neither end of the parallel taxiway connects with the runway
ends.  These connections should be made to increase the

‘runway capacity,

'The taxiway shoulders are too narrow, the width of which is

stipulated 10.5 m in the ICAO recommendation, and are

- partly covered with grass.

3y

ay

An aircraft standing on the taxi-holding position of

Taxiway No. 1 obstructs the VASIS light beam,
.Apfﬁn

“The detth_of the domestic apron from the parallel taxiwav
is insufficient for minimum separation requirement of 42,5 m

. betweéd*fakiway“Center line and:parked aircraft stipulated

‘in ICAO recommendation, Therefore, during the time aircraft

' 'are'§afked in the domestic apron, the international aircraft
" including DC-10-‘and A300 class large jet aircraft abandon to

b)

pass the parallel taxiway in front of the domestic apron and

| '.'go around . the.runway.

The international apron which has six gate positions is
insﬁfficient to accomnodate the present needs,



(4)

(5)

(6)

(7)

¢) There is no apron service road _exClusive_for-ground'service

equipment,
Passehger Terminal Building

a) Domestic Lermlnal bulldlng is: déficieﬁt in capacity “and
function: Iloor space,’ passenger flow,. equipment, curb
length, and the 1nformat10n system are all 1nadeqLate.
Although- the design of a new domestic  terminal buildirg is
complete, ‘construction has not. yet begun. . The design of
this building was based on. an arriving péssenger trafflc
volume of 499 passengers per hour._. o

b) A new international building was completed in;Janyary 1989,
The target volume is 430 - 530 during the peak hour.

Cargo Terminal Building -

‘a) The cargo terminal buildings are'scattéred into three -

blocks. . These have similar problems to the passenger termi-~
‘nal bu11d1ngs in cap861ty and functlon..

b) Building No. 1 penetrates the obstaéle limitétion surface. -

"¢) Vehicles moving between building No. 3 and aproms or

‘puilding No. 1 must go around POL area for the lack of an
appropriate connecting road.

Maintenance Hangar

The méintenance hangar cannot accommodate the _BF7S7- because
the roof is too low. '

POL

The underground fuel storage tanks-afe too close to the
parallel taxiway. They are only 50 to 60 m from the taxiway.



-(3)

Fence

Pedestrians sometimes cross the runway even during operation

_houré._ Fencing around the airport needs to be installed

(9)

immediately so as to prevent accidents between aircraft and
pedestrians or animals.

Perimeter Rbad'

A perimeter road should be constructed outside the runway

" strip for maintenance vehicles and security patrols.

_.('10)_

Utility

_Waférrsuppiy from'NSSC-is:Currently not sufficient, and quality

of well water which is taken in the airport to make up for a
deficiency of city water, is not so good.

Sﬁbply of electricity from the outside of the aifport is not

:-reliable.

' .There is not an incinerator for the garbage disposal in the

(11)

airport.

Use-bf.Runway

As the Tribhuvan International Airport is surrounded by the:

high mountains, operation procedures established for this
airport are strictly limited. A straight-in approach from the
north is difficult due to high mountains located in the [inal
approach area for Runway 20,

Aé¢0rding1y, a straight-in approach procedure te this airport

can be made only frdm the south. On the other hand, almost all

aircraft take off to the south. Since the runway is used by

" such preferential operations, its capacity is lower than that
. by normal operations.
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Table 3.3.1 Outline of Existing Kathmandu Airport
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a(}(’)f 1981 Sierra Approach 02 5186 5186" 1500m 3000m 5186 — 2500m —
_ _ (vor/pNE) 20 — — - — {86 | — | 2s00m | —
. NDB LO vor | oME [TacaN | 1LS | ASR [ PAR | ssr |ares [aspE | we [ vee | unr s | vor | 10v | 1T | APty
%‘. fé Existing Yes Yes Yes Yes - = — — — —_ e Yes Yes — -— Yes — Yes Yesg
2 = Plan - : .
§ B ALS SFL SALS ALB AGL: CGL REIL VASIS | PAPI RWYL | RWIL B Rsu'nway Surface Yoo
: . : . : o ensors .
f:fl) a Existing - — Yes — - - - Yes — Yes Yes 8 " Weather Facsimile Yes
& - v ) :
N Plan : _ 8:3 APT Receiver Yes
2l g - RCLL | TDZL oL DML THYL | THCL TG, | ABN | WpDIL AFL £ | Radiosonde
~ el T - - - N
dp - Existing — — — - - o - Yes -~ Yes Yes %g Weather Radar —
plan _ . | == VOLMET Broadcast | ~-.
— Size Structure Note Domestic Flights hy RNAC iInternational Flights by RNAC I};’;eggf;f;;‘a;ifllfgggs Note:
Runwe i ' . ’ - ot e ; V56 OF : i3 :
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Runway 3050m x 45m | s4F/A/W/T Ry o | KTM - KEP HDSI—_I-C@GB "-'lg. KTM  —Bangkok| B727 8 |KTM - Bangkok|[a300-4| 8 movement
' ' ' a —F48]" . -
o Runway A_ — 501d Rwy +c.losed 0 —PKR HDSHC?~468 g —Culcutta g;g; ;1? “~Culcutta | B737 | 10
. e b 2 : ¢ v T - -
5 Tay 1945m x 23m 5'4§I/)A/w/’r 1 Paralicl Twy 5 -BIR |HS-748| 14 -Colombo 5357 % ~Colombo.) -
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_Flre—btatlon 800 m? App. oo for 6 Vehicles "L; No. of Annual | Int'l 415 |- 455 483 523 374 DATE <> By
POL 756 k1 x 2 70 k1 x 8 Nepal Oil Z Passengers |pom. - 154.9° 162.0 186.5 174.7 203.2 REVISION
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Hangar 5,800 m? App. 3 Hangars RNAC Year (Fiscal) 1982/83 1983/84 1984/85 1985/86 1986/87 Date Sept.'89
' 3 -9







3.3,

g demand

___a)

‘Pokhara Airport

'Siﬁ¢é'the‘bkiétingﬁairpoft has significant safety and functional
-'féUlts, a new airport éite was selected 16 years ago and the land
.aéduisition was almost completed. A design was completed to meet
.'ICAO standards but the project was not implemented due to decreased

and budget constraints.

:.Tablei3.3.2 shows the outline of the existing Pokhara Airport,

- The shorthmings of the éxisting airport are as follows:

Approach from and take off to ‘the north are operationélly
limited due to high mountains.in that direction. Therefore,
957 of the operating aircraft approach from and take-off to

the south, A detailed assessment of this obstruction is

 shown in PFig. 3.3.2,

.bj

c)

¢)

e)

The terminal buildings'and a large tree which has religious
-ﬁeaning_are located just 55 m from the runway center line,

The existing airport site cannot_ be developed as it is

-adjacent to a city and environmental concerns would become a

problem in the near future. Also, extending the runway is
difficult due to limited space.

The ‘runway orientation is nearly at a right angle to the
prevailing wind,

Almdst all the airports which hapdle the same traffic

volume as Pokhara Airport have a paved runway and apron,
while Pokhara Airport has no pavement,

3 - 10



Table. 3.3,2 Out_line of Existing Pokhara Airport
r Name of INTL/DOM Commencement Tgta} Area Aerodrome Alrport Runway Refosence ?i%c-lzl?tion Se:as%rﬁ} Administrative Authority
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DHC-6 14 1988 RNAC:
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