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45 .Aeronautical Mobile (R) Service (RR S1.33):

An aeronautical mobile service reserved for
communications relating to safety and regu-
larity of flight, primarily along national or
.international civil air routes
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( References: Annex 10 Volume 1)
46 . Aeronautical Mobile-Satellite Service (RR
51.35):
A mobile-satellite service in which mobile
earth stations are located on board aircraft;
survival craft stations and emergency position-
indicating radiobeacon stations may also par-

ticipate in this service
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43 .Aeronautical Meteorological Station :
Astation designated to make observations and
meteorological reports for use in international
.air navigation
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( References: Annex 3 )

44, Aeronautical Moblle Service (RR S1.32):
A mobile service between aeronautical sta-

tions and aircraft stations, or between aircraft
stations, in which survival craft stations may
participate; emergency position-indicating
radio beacon stations may also participate in
this service on designated distress and emer-

.gency frequencies
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References: Annex 10 Volume Ill, Doc 9880 Part |

49. Aeronautical Passenger Communication

(APC) :

Communication relating to the non-safety
voice and data services to passengers and

.crew members for personal communication
) !y) ) olyles s St 4..»!}45}}9 sNo s ds
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( References: Doc 9880 Part | )
50. Aeronautical Position :

Initial position of a distressed aircraft at the
time of re-entry, engine failure, aircrew

.ejection or bailout
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( References: Doc 9731 Volume Il )
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Airborne Surveillance

001

Identification
Position (at what time
Additional info (e.g. ve!

Ground Surveillance

( References: Annex 10 Volume I1)
47 . Aeronautical Mobile-Satellite (R) Service
(RR S1.36) :

An aeronautical mobile-satellite service re-
served for communications relating to safety
and regularity of flights, primarily along na-

.tional or international civil air routes
4 '-"KUVYJ’-' 154 p o ey 61558 Doan s
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( References: Annex 10 Volume Il )
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48. Aeronautical Operational Control (AOC)

Communication required for the exercise of
authority over the initiation, continuation,
diversion or termination of flight for safety,

.regularity and efficiency reasons
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53. Aeronautical Station (RR S1.81) :

A land station in the aeronautical mobile
service. In certain instances, an aeronautical
station may be located, for example, on board
.ship or on a platform at sea
L (RRST.81) 15eS 3 5 (Kol s
654 S Sl s d e S el
Gokian df 5 S5 ¢ 050 3Y g 4l 94575 5 4y Lo g4y
dwd) 3154519455 b 4 Loy 6 g 14535 350
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References: Annex 2, Annex 10 Volume I,
Doc 4444, Doc 9432

L oor STATION
g | MEMORY RHYTHM ___mic___]

OUTPUT INPUT
LEVEL LEVEL

Lo-Fl ° b
TYPE ON/OFF | SELECT | SELECT WRITE DELETE TYPE  ON/OFF
= @ w @

51. Aeronautical Product :

Any aircraft, aircraft engine, aircraft propeller

.or a part to be installed thereon
PSS 5 ssla paB 4
Ok 45 435 5 ya 53 Ol ¢ S a3 9 yam
s 39 4 KLy yan Ob S8 § b (gl 4
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4S5 3y 552 9l 8,3 g5 51 B3lb 2 Syome ol 8,3 &
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( References: Doc 9760 )

52. Aeronautical Radio Navigation Service (RR

S1.46) :

A radio navigation service intended for the
.benefit and for the safe operation of aircraft
Note.- The following Radio Regulations are
quoted for purposes of reference and/or clar-
ity in understanding of the above definition of
the aeronautical radio navigation service

RR S1.10 Radio navigation: Radiodetermina-
tion used for the purpose of navigation, in-
.cluding obstruction warning

RR S1.9 Radiodetermination: The determi-
nation of the position, velocity and/or other
characteristics of an object, or the obtaining of
information relating to these parameters, by
means of the propagation properties of radio
.waves
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ATN

v SLANGS fOr s

aeronautical
telecommunication network

©

Abbreviations.com

58. Aeronautical Telecommunication Service :

A telecommunication service provided for any
.aeronautical purpose

o S e ey )54 5

S 3 S SE B il 45 S Glepa Side
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( References: Annex 10 Volume Il )
59. Aeronautical Telecommunication Station :

A station in the aeronautical telecommunica-
tion service

PO Al 5aS 3 b i ey (5Kad 5

sdopy )8 Saep b Ses
O 4l gas 5 5

2 Olpal) EYLas] dlasee

Ol el il e

54. Aeronautical Study :

A study of an aeronautical problem to identify
possible solutions and select a solution that is

.acceptable without degrading safety
\}6_,}9 L;UA.J}Q
a_,A..abAf}Ji LY L;.ba}uu 454;4_..4/: QL: a‘,u}ﬁj
‘_s.;.:)IJJu JAfAJ O o yamo )l 53,50 5bs 3 Shan
LY g Hle 55 SN o Lava u.iw-wa)b;
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Al Lol Blro] 090 Jgida Jo

( References: Doc 9734 Part A and Part B )

55. Aeronautical Telecommunication Agency :

An agency responsible for operating a station
or stations in the aeronautical telecommuni-
.cation service
2 Qlfc\..ilyafjjé 4y Lo g gl 50
ok Ja@,w,suduﬁ.‘;&_ﬂbu
au Lo g4 ‘_g)l)_,ﬁauf‘uuub L;M&w)-btb-
OIS 4l gaS" 5 9
: Olall Y] DS
dodse dols Glase gl dhoe L2is e dggws USs
Okt eVLas]
( References: Annex 10 Volume Il )
56. Aeronautical Telecommunication Log :

A record of the activities of an aeronautical
.telecommunication station

PO 4l 9485 B au Lo ey (Sl

ey Sy SV )y

&S Al gaS 3 8

: Olpdall COYLas] S

. Olpb C¥La] dhoe Slblis Jocw

( References: Annex 10 Volume Il )
57. Aeronautical Telecommunication Network

(ATN) :

A global internetwork architecture that allows
ground, air-ground and avionic data subnet-
works to exchange digital data for the safety
of air navigation and for the regular, efficient

.and economic operation of air traffic services

V7 20




Sols S ge3 55 b Sal Ay Sl San 4

ized representation of the aeroplane fleet with
a margin to ensure that the values represent
.the least performing case

Note:- An example is the data used to gener-
ate Aeroplane Flight Manual (AFM) or Flight
Planning and Cruise Control Manual (FPCCM)

values
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( References: Doc 9625 Volume | )
62. Aeroplane Reference Field Length :

The minimum field length required for take-off
at maximum certificated take-off mass, sea
level, standard atmospheric conditions, still air
and zero runway slope, as shown in the appro-
priate aeroplane flight manual prescribed by
the certificating authority or equivalent data
from the aeroplane manufacturer. Field length
means balanced field length for aeroplanes, if
.applicable, or take-off distance in other cases
Note:- Attachment A, Section 2, provides in-
formation on the concept of balanced field
length and the Airworthiness Manual (Doc
9760) contains detailed guidance on matters

related to take-off distance

DaSTAS 35 (G0 9% gk B S g (o5l (S 593
$036 32534 3 (5905 3t ) Sy s S0 3lo o oS
(030)L) 0942iS oy 2wy b 4 &S 3 yawd 4S5
5 e s 5 okl litaS a5 o

References: Annex 3, Annex 10 Volume II, Annex

11, Doc 4444

60. Aeroplane:

A power driven heavier — than air aircraft, de-

riving its lift in flight chiefly from aerodynamic

reactions on surface which remain fixed under
given conditions of flight

:45,‘?}}
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References: Annex 1, Annex 2, Annex 6 Part
| and Part Il, Annex 7, Annex 8, Annex 16 Vol-

ume |, Annex 19, Doc 9760

AIRBUS A380

‘_QL»PLANE

WIDTH: 17INCH
LENGHT: 17INCH

61. Aeroplane Performance Data :

Data used to certify the aeroplane perfor-

i mance. The data are generally for a normal-
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64. Afterburning :

A mode of engine operation wherein a com-
bustion system fed (in whole or part) by viti-

ated air is used
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65. After-Image :
An image that remains in the visual field after

.an exposure to a bright light
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Engine failure at V, 3Hh
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63. Aeroplane System :

An aeroplane system includes all elements
of equipment necessary for the control and
performance of a particular major function. It
includes both the equipment specifically pro-
vided for the function in question and other
basic related aeroplane equipment such as
that required to supply power for the equip-
ment operation. The engine is not considered

.to be an aeroplane system
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68. AFTN Origin Station :
An AFTN station where messages and/or digi-
tal data are accepted for transmission over the
AFTN
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69. AFTN Station :
A station forming part of the aeronautical
fixed telecommunication network (AFTN) and
operating as such under the authority or con-
trol of a State
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70. AIP Amendment :

Permanent changes to the information con-
tained in the AIP

66. AFTN Communication Centre :

An AFTN station whose primary function is the
relay or retransmission of AFTN traffic from
(or to) a number of other AFTN stations con-

nected to it
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67. AFTN Destination Station :

An AFTN station to which messages and/or
digital data are addressed for processing for
delivery to the addressee

o Ko Al 3 b Ao gy (63T S s
DO awaas

S o K S by St
Oy i 576 (o 2as) 0Ll 1M OIS sl
2o S 9(reyd) Ol sb 0 ave b 5 4 )Ll5
CCdidn 5 gd 5 OLs U 5 03 S jame b

: 33guaib] &l Gl N3] s daoxe

of Loyl Elgis Ly o2y A dn Olyb OYLa3] dSs dlaoxe
835aill dgzdl ) sl Wisdlaa oya) dued ) L)

( References: Annex 10 Volume Il )




gyl s g 53

% v g iV ? y & o A =,
‘_le:.«,L:. ‘;d}aax =2 6,|)’;§:J GKML:;' u&u,« f”—-“

Lol 5 eSS B St 5ol S
S8 jawdaasoy Sy oS jed Gig.‘,:_...:.a
Ol g 45 (586135 55 385 5 O il y adiassla
S e K F 5L «

; Lx;:....;)gq
: 81,Als eabizl) LML 550
By Al d5 fiee dulsd go)lgs (e @3B Feudl )l pllas o
el Slujlos @ dals Olyuss ] gliss I
( References: Annex 15, Doc 9906 Volume 2 )

AIRAC

Aeronautical Information
Regulation And Control
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71. AIP Supplement :

Temporary changes to the information con-
tained in the AIP which are published by

means of special pages
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72. AIRAC:

An acronym (aeronautical information regula-
tion and control) signifying a system aimed at
advance notification based on common effec-
tive dates, of circumstances that necessitate

.significant changes in operating practices
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Distribution of Earth's Water
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The distribution of water in the globe

Ocean 361,300,000 1,338,000,000 96.5 99
Ice, snow, and permafrost 16,227,000 24,364,000 1.76 69.6
Groundwater 134,800,000 23,400,000 1.69 0.95 30.1
Soil moisture 16,500 0.0012 0.047
| Lakes 2,058,700 176,400 0.013 0.0063 0.26
Swamps 2,682,600 11,470 0.00083 0.03
Rivers 148,800,000 2,120 0.00015 0.006
Biological water 510,000,000 1,120 0.000081 0.003
Atmosphere 510,000,000 12,900 0.00093 0.04
Total water reserves % 510,000,000 1,385,984,510 100 100 100
Total salt water _ Km3 %97 1,350,955,400
Total Fresh water _ Km3 %3 2022419
Source: Shiklomanov, I., in Water in Crisis, P. Gleick, Ed., Oxford University Press, New York, 1993, chap. 2. With
permission./ http://en.wikipedia.org/wiki/Water_distribution_on_Earth
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The ‘big” water cycle*

snow and ice &
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water
atmosphere 13,000 km*

evaporation from
land 70,000 km"*

e o

vapour in

L

precipitation over
land 119,000 knv

run-off from land

40,000 km .
evaporation from
sea 430,000 km'*

Sindustry, Fresh water
»Iiusta inable development”
WBCSD & UNEP, 1998.

precipitation over
82 390,000 km'
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Middle East and North Africa

East Asia and Pacific
(including Japan and Koreas)

Europe and Central Asia
Australia and New Zealand
Sub-Saharan Africa

Latin America and the Caribbean
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World Water Resources by region
Total area Total Total internal Per capita Annual Withdrawal Sector Withdrawal
(lem2) St Popuketion renewable water|  (IRWR) internal r caite
resources (IRWR)| % of the renewable
Region (AQ;JO:SZ'I)'AT. (AO;:)AISZ';AT. 9% of the World (AQUASTAT, World PR okl Water Withdrawl
2012)* resources Resources
km2 No. % km3/year % (m3/p/yr) | (km3/yr) % (m3/p/yr) (%) (%) (%)
Africa 30,067,240 | 1,081,891,000 15.20% 3,931 9.01% 3,633 224 5.7% 207 7 s sa
Europe | Western and Central Europe 4,947,520 535,077,000 7.56% 2,128 4.88% 3,977 247 11.6% 462
14 55 31
Europe | Eastern Europe 18,118,250 207,998,000 2.9a% 4,450 10.19% 21,394 96 2.2% 262
Americas | Northern America 21,780,560 473,190,000 6.69% 6,077 13.92% 12,843 601 9.9% 1,270 13 a7 39
Americas | Central America 750,680 85,026,000 1.20% 735 1.68% 8,644 30 a.1% 353 B s 86
Americas | Southern America 17,708,000 402,255,000 5.68% 12,850 29.44% 31,945 217 1.7% 539 18 23 59
Asia | Middle East | Arabian Peninsula 3,100,950 71,297,000 1.01% 6 0.01% 84 35 583.3% 491
Asia | Middle East | Caucasus 186,040 16,636,000 0.24% 73 0.17% 4,388 17 23.3% 1,022
Asia | Middle East | Near East 3,276,990 228,608,000 3.23% 405 0.93% 1,772 221 s4.6% 967 6 s 8s
Asia | Central Asia 4,655,760 93,293,000 1.32% 242 0.55% 2,594 145 59.9% 1,554
Asia | Southern and Eastern Asia 21,210,500 3,850,744,000 54.42% 11,139 25.52% 2,893 2,068 18.6% 537
Oceania 8,074,590 29,797,000 0.42% 1,614 3.70% 54,167 66 4.1% 2,215 64 2 3a
Total 133,877,080 7,075,812,000 100% 43,650 100% 3,967
World 133,877,080 7.075,812,000 43,650 3,967 8 23 69
I The average annual flow of rivers and 8 generated from
ksource: World Resources Institute, World Resources: FAO. 2015. AQUASTAT database - Food and Agriculture Organization of the United Nations (FAO).
Jasia | Middle East | Near East=iran (Islamic Republic of): Iraq: Israel: Jordan: Lebanon: Occupied Palestinian Territory: Syrian Arab Republic: Turkey
asia | Middle East | Arabian Peninsula= Bahrain: Kuwait: Oman: Qatar: Saudi Arabia: United Arab Emirates: Yemen
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WORLD POPULATION IN 2010

Total population in millions of inhabitants, growth between 2005 1o 2010
Europe
North +0.1%
America
+1.0%
@ +1.1%
Arab states.
+2.1%
Latin America
and the Caribbean Africa
+1.1% =3%
588.8 1,009.9 Oceania
+1.3%
©
35.8

The least
developed TOTAL

countries 6-9 billion
0.85 bin
223 % inhabitants

+1.2 % in 5 years
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Regional Water Resources In The Middle East
internal External | Total actual | Per capita Annie) Withdrawal SectorWithdeawal
Total u)ee To‘le.tli e bl 1y ble |Total u-:::a! e
(km2] population N water ‘water ‘water renewable
t (AQUASTAT) (AQUASTAT) ARty water Wateq)| Withdrewd 4 ;
country (RWR) | (ERWR) (TRWR) | resources Total ! al
km2 No. Year | inh./km2 | km3/year km3/year | km3/year | (m3/p/yr)| (km3/yr) % (m3/p/yr) (%) (%) (%)
Turkey 783,560 | 74,933,000 2013| 9% | 213.6 O© 213.6 |2.851 42 19.7% | 561 15 1 74
Syria 185,180 21,890,000 2012 118 7 101 175 799 173 98.9% 790 7 L3 89
Iran 1,745,150 | 77,447,000 (2013| 44 |(128.5 9.0 | 137.5 |1,775 93.3 67.9% | 1,205 6 1 93
Irag-
include 438,320 | 33,765,000 | 2013 77 35.2 | 40.4 5.6 (2,239 73.7 97.5% | 2,183 a 6 90
Kurdistan
Kurdistan | 48435 | sess000 |2016| 117 | 13.2 | 10.4 | 23.6 (4.151| 21 89% | 369 24 g 75
ISource: World Resources Institute, World AQUASTAT - Food and Ag; O of the United Nations (FAO).
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Kurdistan River

v :

1501 T

" Khabur 6011 269 5 2145
Greter;g& 26077 17425 67 10891 4593 42 6299 58
Lesser Qg‘ 16066 11877 74 4680 1854 40 2826 60
Awa Spi + Bassara 4935 4935 100 297 0 0 297 100
Sirwan 23035 8577 37 3016 2377 79 639 21
Tigrs( Basin In KRG) 2927 2927 100 195 0 P01 19 00 |
Total KRG 79,051 48,433 61 10,415 J 51
Dol e, w (ot
Year Urban area Rural area GJ;PJ‘: o343 )l > (55U ) 6)4'&:-'" 393)48 3 JJ:L“)K“'! st
o bt#‘))}; g«;’)M 4 (
2010 300 200 . . . ; .. . . i
JQ}:%#6}\;6@@)&@)6}}}&)\50‘5}\;
2030 250 200 ”)/U,..S/,J ml,,,gﬂf, S
(wfi'\Q/\Vﬂ )\‘“‘\JL«};‘...JMJ |"‘5°J‘)L§'~’:
./."A.ﬁjgl |:d5;4—~4§64;yu6°j)c‘,4
Governorate 2009 2016 Stage 2020 Stage 2030 Stage
Duhok 1177714 1425034 1566 360 1919674
Erbil 1717 284 2077 914 2 283 988 2799173
Sulaymanyah 1803 792 2182 588 2 399 044 2940 181
TOTAL 4 698 790 5 685 536 6 249 392 7 661 058
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Under

600 m altitude

between 10,000-14,000 m3/ha/year

Between 600-1000 m altitude

between 6,000-10,000 m3/ha/year

Over

1000 m altitude

between 2,000-6,000 m3/ha/ year
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. Irrigation Irrigation Irrigation land 2030 [ha] Irrigation
Cultivable land needs needs
Basin lands 2010 o - Surface Water Ground Water Total -
(ha) [ha] [mil.cm] [ha] %o [ha] % [ha] [mil.cm]
Khabur 40 884 9 686 66.5200 16 264 82.65% 3415 17.35% 19 679 149
Tigris 136 602 6 230 74.7600 65 000 98.91% 718 1.09% 65718 789
Greater Zab 371996 82 390 873.0800 193 296 94.21% 11 889 5.79% 205 185 2161
Lesser Zab 100 968 37 622 290.6480 62 283 83.74% 12 096 16.26% 74 379 664
Sirwan 209172 22574 197.3920 64448 85.08% 11299 14.92% 75747 762.484
Basara 35530 7900 63.6000 7429 43.46% 9664 56.54% 17093 150.652
Awa Spi 10678 504 5.2480 4032 73.98% 1418 26.02% 5450 57.964
TOTAL 905 830 166 906 1 571.2480 412752 89.10% 50 499 10.90% 463 251 4733.8120
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in wich: in wich:
River Basin lotali2020 domestic needs Irrigation Total 2030 (mil domestic needs irrigation
(il em/year) =y emfvesn (mil (mil
cm/year) % {08 co/ ) % cm/year) % cm/year) %

Khabur 94.98 28.46 29.96% 66.52 70.04% 190.27 40.99 21.54% 149.28 78.46%
Tigris 133.91 59.15 44.17% 74.76 55.83% 873.68 85.07 9.74% 788.62 90.26%
Greater Zab 1087.10 214.02 19.69% 873.08 80.31% 2475.80 315.24 12.73% 2 160.56 87.27%
Lesser Zab 365.00 74.35 20.37% 290.65 79.63% 791.44 127.19 16.07% 664.25 83.93%
Sirwan 321.13 123.74 38.53% 197.39 61.47% 969.50 207.02 21.35% 762.48 78.65%
Basara 89.07 25.47 28.60% 63.60 71.40% 194.13 43.48 22.40% 150.65 77.60%
Awa Spi 8.03 2.79 34.74% 5.25 65.38% 63.43 5.46 8.61% 57.96 91.38%
TOTAL 2099.22 527.98 25.15% 1571.25 74.85% 5558.25 824.45 14.83% 4733.80 85.17%
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Municipal wastewater treatment, by country

USA Japan Egypt Israel AS:a‘ﬂ; Kuwait Iran Syrian | Turkey | Kurdistan
Year Year Year Year Year Year Year Year Year Year
2008 2011 2012 2010 2010 2010 2010 2012 2010 2016

Produced municipal

wastewater (10A9 m3/year) 60.48 | 16.93 7.07 0.5 1.54 0.29 3.54 1537 3.58 0.7

Treated municipal

wastewater (1079 m3/year) | 40-89 | 11.56 | 3.71 | 048 | 1.06 | 0.21 | 0.88 | 0.55 | 2.72 0

% 68 68 52 96 69 72 25 40 76 0

Source: FAO AQUASTAT data ) except Kurdistan Region data
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Wells, Springs & Wellhead In Kurdistan Region
Springs Wellhead
s 308
Spring_ | oring Al CEILEEE || comieen || L
Flow Flow
Non Flow NO. Non Flow NO.
continues continues
Erbil 43 6 49 6 80 86
Sulaymaniya 9,656 17,000 50-150 26 186 212 104 466 570
Duhok 2,054 42 50-150 2,271 757 3,028 3 2 5
Garmian 610 20-120 20 37 57 9 10 19
All 38,028 3,346 680
Source : KRG-2009
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Khabur 0 1 6 20 516 21 522

Greter Zab 2 2 5 88.3 85 2798 92 28883

Lesser Zab 5 6818 7 37.3 72 47914 84 11646.7

Awa Spi + Bassara 5 346 2 61.5 17 54.18 24 150.28

; Sirwan - 3 3007.6 4 72 17 | 3321 | 24 3411.1

__ Tigris (Basin in Kurdistan) 2 531 1 8 1 ol e 617
Total 17 9,915 20 273 212 8,492 249 18,681
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AQUASTAT has information on over ( 55000 ) dams worldwide

i e o,
Turkey 783,560 972
Syria 185,180 141
Iran 1,745,150 802
Iraq 438,320 30
Kurdistan 48,435 17

iSource: World Resources Institute, World Resources: AQUASTAT database - Food and Agricuiture Organization of the United Nations (FAO).
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Source: International Commission on Large Dams (ICOLD)




4§o)|.\.’44 GL.D)KA; LS)“S‘“' LSM" r.“ﬁ 4.‘)‘»\34: d})—nﬂ‘b‘} ‘SGJJ)

J‘w;eé‘,’d v.,)u ‘salfo‘,lu\;bg_._m;“fubéj); u“’J““ dl{o‘,lubb d}\: J‘.._.»LA (Sd—iids uﬂbb
(GL‘}))@H‘;QL‘JE‘;QQYAJ‘G}US‘J? O)Lﬁu60}‘-\;4{6_)_,’:}}\466)|;;66)\e“)d\:.i‘,_.~
Io‘,‘;o:b\f

General Map - Sites of Dams
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Dams Master Plan for Kurdistan
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WATER HARVESTING

Water in the Air l Overland Flow I I

Groundwater

FOG & DEW [ | RAINWATER || FLOODWATER}) GROUNDWATER
HARVESTING § |[HARVESTING || | HARVESTING ||| HARVESTING

Types of water harvesting related to the water sources (Source: Prinz, 2002)
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