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Let's carefully analyse the information provided by each

section of the chart:

1)
2)
3)
4)
5)

6)

—w_JEPPESEN
SONGR) A TTUEeESEN A0 PAULO, SRAZL
523 26.1 W046 28.4 FRANCO MONTORO INTL

SATS Sore Com oot —
127.75 | poe™ 1217 126.9 [118.4 132.75 135.2

ICAO designation and IATA designation.

Elevation of the airport and geographical coordinates.
Airline logo.

Manufacturer's brand, date of creation and chart number.
Name of the city, country and proper name of the airport.

Frequencies available from all sections.

One of the advantages of this type of initial mapping is that the

radio frequencies are in the correct order in which they should be
used, that is: first the ATIS, then Clearance, then Ground and finally

Tower. Besides, we note that in the Ground and Tower frequency

tables there are more than one frequency, this may be due to two

conditions. In the first instance, there may be more than one

frequency to predict the failure of any of them. On the other hand, in

large airports, there are the frequencies of areas, that is, Ground
Norte and Ground Sur.
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As a system based on GPS information, it is necessary to
improve signal reception, as a result, there is a system known as
WAAS (Wide Area Augmentation System). By having ground
stations produce a corrected message and transmit it to the aircraft
through geostationary satellites, this approach maximizes the
accuracy of GPS signals.. This corrective message enhances the GPS
signal’s precision and reduces any potential lateral deviation brought
on by the ionosphere and other atmospheric factors.. Let's examine

the path that the information takes before it reaches the aircraft

receiver aboard the airplane.

Besides, the RNP system enables more precision because it
calls an on-board alert system that allows the crew to be made aware
of any deviation from the planned flight path. This RNP system
works in conjunction with the infrastructure and facilities of an

airport equipped for this purpose. Due to its greater precision, its
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Let's look at the description and carefully analyse the charts

of the taxiways:

RUNWAY INCURSION HOT SPOTS
For information only. a0t 10 be comtrued a8 ATC instructions. S I—()

[HST] Stopway 33 [HSE] TWY F-F1 Vehicles crossing TWY Al on service
@ TWY Al @ Vehicles crossing TWY Al, road, direction from west to east.
direction of traffic east to west. o5 vehicles crossing the standline to
[Hs3] WY D . . . "
Vehicles crossing TWY entrance enter parking stand 26 on service
[Hs4] TwyE to parking stands (4-9). road, the traffic is bidirectional.

HOT SPOTS

HS \O 12:01.2

See 10-9 for
description of
Hot Spots.

12.01.3

12.01.4

12015

Let's take the HP7 as an example. Its description indicates
that at this point there may be vehicles entering and leaving from
positions 4 to 9. Let's look at another example with the HP9. Its
description indicates that there may be vehicles that cross the
entrance lines to the parking positions and that there is two-way

traffic, which could lead to a collision.
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Having understood this concept, let's move on now to a more
welcome to Mexico Airport:

Analysis and Symbology México (MMMNX)
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In most cases, this type of chart is represented in the

traditional format shown below, with its position varying from

vertical to horizontal while maintaining the structure of the

information provided.

In both options, the chart
begins with a header that provides
basic information about the airport
and the city where it is located.
Following this, in the second section,
there are radio frequencies, and
depending on how many section
controls each airport has, there may
only be one or more radio
frequencies in this area. The most
relevant runways, streets, terminals

and geographical information are

given in the aerial picture of the

Header

Communications

Aerial view

Runways information

Minimums for takeoff and landings

region and the airport's structure. Finally, two parts with more details

about the runways and information about the essential operating of

the airport arrive, which may or may not go together,.

Header

Communications

Aerial view

Runways information
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Benito Juarez International Airport, is a very interesting
airport that offers endless operational possibilities. Let's analyse your

main charts in more detail by sections:

MMM EX A=  —woepPEsen ME CITY, MEXICO
A w18 fio-9) ITO JUAREZ INTL

D-ATIS MEXICO Clearance Famp Control Famp Conre
127.65 122.1 134.65 134.62

MEXICO Ground Tower MEXICO Terminal (R) (DEP|
North South Southwest *Helicopter: West East

121.85 121.0 , 122.8 118.55 118.7 118.15 129.1 120.5

Starting with point 1, the first relevant data of this chart is the
elevation of the airport, 7316FT, a very important fact.

At point 2, we find the first difference from the previous
charts, a ramp or platform control divided into two sectors and each
with its frequency, one for terminal 1 and the other for terminal 2.

This division allows for more fluid control and with less interference.

The same concept applies to surface or taxiing frequencies,
divided into "north", "south" and "south west" (point 3). Point 4, no
considers this, but divides flight operations for airplanes and
helicopters. Finally, in point 5, we find the "Departure Control". Here
the division of the frequencies returns and they must be used
according to the direction of departure, that is, if the flight is directed
to the west, you must contact frequency 129.1; and if the flight is
heading east, you must contact frequency 120.5.
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s continue with the aerial view of Sao Paulo airport:
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1) As in the previous chart, it begins with an airport data header,
chart number, city, country and airport name.

2) As a visual reference, a fragment of the runway is represented to
have knowledge of its position with respect to the streets.

3) Taxiways named with chart (A, B, C...)

4) Numbered parking positions for each airport terminal.
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Summarizing the above concepts, we can assume that the
ground operation at SAO PAULO airport (SBGR) will be based in
principle on the following two charts:

SBGR/GRU A= TViErrEsEN SAO PAULO, BRAZIL
Joicer 2461 suwxa'bnz

SAO PAULO, BRAZIL

7 (3% EIMEEES GUAULNOS:Cov ANDIE
AR B ons R

As we mentioned earlier, there are smaller airports where

these two charts become one and represent all the information in the

same scheme. Let's look at some examples.
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Cartografia aerondutica / Facundo Jorge Conforti. - 1a ed . - Mar del
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OEBPS/images/pasted-image-8.png
The departure charts arrive immediately after the

takeoff of the aircraft and offer the pilot a detailed

description of what he must do after leaving the airport

i terminal. These charts are the pilot's first contact with
an instructive "plane" or "map" where he can find all

the necessary information for his departure, such as: courses, radio
aid and communications frequencies, minimum and maximum
altitudes, speeds, noise attenuation procedures, waypoints, nearby
airports and other information relevant to his departure until he
reaches its endpoint, the moment just where this departure chart ends

and starts the next one, the navigation chart or route map.

Here, the last point of the departure chart becomes the first

starting point of the instrumental navigation chart. From

here, the flight route to the destination begins. In this group

Rowes of charts, the pilot can find information about: courses,
distances, flight levels, radio aids, communication
frequencies, restrictions, nearby airports and routes that deviate to
them, information about restricted and/or prohibited airspace, and
other information relevant to all navigation throughout one or more

countries.

Arriving at the last point of the route, the pilot finds the

entry point to the terminal area of his destination airport.

amvas | FrOm here, it begins his journey to the airport, descending
charts to the indicated altitude and to the final point before
entering the approach for the runway of the course. In this group of

charts, we will find information about: courses, altitudes, waypoint,
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Before starting the first group of aeronautical cartography,
we must know the main navigation systems on which all these

aforementioned charts are based. Let's see.

Discarding airport information mapping, which is based on
visual references such as signs painted on the asphalt or indicator
posters, the rest of the mapping groups are based on navigation
principles on which a diagram is formed that the pilot must follow

with the aircraft.

The main navigation systems on which these groups of charts

are based are:

* NAVAID (Navigation Aids)

*  PBN (Performance Based Navigation)

NAVAID: It is the traditional navigation system that involves
radio aids and/or markers such as Distance Measuring Equipment
(DME), Non-Directional Beacons (NDB), Tactical Air Navigation
(TACAN) systems, Very High Frequency (VHF) Omni-Directional
Range (VOR) systems, VOR Test Facilities (VOT), and some
combinations of these. On an other note, the ILS (instrument landing
system) system is part of the NAVAID system but is considered as a

final approach system and not navigation.

Currently, the NAVAID system is the most popular and used by

general or small aviation. This navigation aid system is distributed
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Although this format may vary depending on the airport’s

complexity and/or structure, the information provided will always be

the same and in the same way, complying with the following scheme:

Header - Frequencies - Overview - Additional information.

In addition to the airport information charts and as a

complement to them, a new cartography module emerged where the

area is photographically represented in order to provide the pilot with

a visual reference to use in case of not knowing the sector. They are

known as panoramic charts or overview charts. This type of chart is

also part of this first cartographic group that we will study, since it

provides additional information about the area where it is located at

the airport.

Although not all airports
have this type of cartography,
they are usually found in the
extreme traffic airports of the
largest cities in the world. A
type of cartography mostly used
in moments prior to the
approach in order to know the

area to fly over this section.

Header

rivators | elovation |

Panoramic aerial view

Aerial view on map
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throughout the territory of a country in order to function as links
between airports forming radio routes. In medium-sized airports we
find navigation aids provided by the instrumental approach service to
a certain runway. The more equipped the airport is with radio

navigation aids, the greater its category and vice versa.

PBN: The PBN system or Performance Based Navigation
system, operates independently of conventional radio aids that are
physically installed on the ground. Due to the NAVAIDS systems’
independence the pilot is able to conduct continuous air operations
within a given airspace that is often different from the airspace that a
NAVAID operation would transit. PBN operations are designed for

in-flight operations, departures, approaches and in certain airspaces.

The aeronautical authorities have certain requirements for the
PBN operation of both the aircraft and the companies that desire to
operate such a system. The two categories that make up this system
are based on how accurate GPS data is:RNAV (4rea Navigation)

RNAV (A4rea Navigation)
RNP (Required Navigation Performance)

The RNAV system allows you to make more direct routes saving
fuel, as well as control over assigning lower minimum altitudes
without the need to maintain a certain minimum flight level for the

reception of the VOR when you are not dependent on it.
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5) Passenger terminals assigned to different groups of parking
positions.

Taxi operations (SBRG)

The use of this chart is very simple. Let's look at the
following example: the aircraft lands on runway 09L, evicts it on the
DD taxiway and continues along it until the intersection of B-street.
Continue on B to the intersection of I Street and from there to
Terminal 4 (APRON4). It has touched the parking position number
405, continue through the centre of the platform and on your left you
will find the assigned position.

APRON'6 607L_—

g
z
H
8
1
2
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In the course of this manual, we will go through all these charts
and know their details to achieve a simple and definitive

understanding of how to operate with aeronautical cartography.

Let's make a breakdown of each of these groups of charts and
analyze their variables according to the correct order in which they

would be used in flight. Let's see:

QOOOOY

) fi'”"f Departures Routes Arrivals Approach ) fi'”",s
information charts charts charts charts information
charts charts

Airport information charts involve a series of data and

plans of the architecture of each terminal as well as

information on special operations and restrictions. In this
Airports

information  group of charts, we will find very important information

o such as: taxiways, parking positions, information about
the runway and the vicinity of the aerodrome, communication
frequencies and descriptions of special procedures, specific to each
airport. This mapping group is the starting point of an IFR flight and
is the first contact of the pilot when arriving at the aircraft. These
charts will take the pilot to the runway in use after having traveled
through the different taxiways throughout the airport. When it's time

for takeoff, we will move on to the next chart.





OEBPS/images/pasted-image-2.png
Preface

Welcome to the most successful collection in America. In
this book, we will cover one of the most relevant topics for training
professional pilots. We will dedicate our pages to understanding
aeronautical cartography for IFR flights. Based on the world's
leading manufacturer of aeronautical cartography, JEPPESEN
SANDERSON Inc., we will analyse all types of charts that can be

presented in our profession during a professional flight.

Today, the most important airlines in the world base their
operations on the cartography published by JEPPESEN and
constantly train their pilots to understand these documents, favouring

the safety of air operations.

The geography of our planet is very complex and requires a
personalized design for every airport in the world. This concept
forces aeronautical cartography to be constantly updated and forces
pilots to improve themselves at all times for a correct understanding

of the procedures.

Capt. Facundo Conforti
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Hot Spots

Let's go back for a few moments to an issue of utmost
importance for safe operation within an airport, HOT SPOTS. As we

mentioned at SBGR airport, the hotspots are where they could be
confusing and generate an incident due to collision or loss of
situational awareness in the face of marginal visibility conditions.
Let's look at an excerpt from the taxi chart from Lima, Peru. There
are a considerable number of HOTSPOTS here in a small area of
operation. Unlike the HOTSPOTS at SBGR airport, here they present

a written detail clarifying word for word each of the points of

conflict. Let's see:

[CAUTION: Birds in vicinity of airport.
Not permitted to overfly city of Lima when VFR.
Two-way radio required.

Pilots 1o ent

st
follow the yellow marked -follow line- avoiding
any other direction.

into Rwy 15 for take-off

[in order 1o reduce Rwy occupation fime, when
feasible, all aircraft Cat C shall vacate Rwy 15
via Twy C, except as otherwise instructed by ATC.
Pilots will advise if not able to comply.

Feet 0

Meters
708
|

1000

RUNWAY INCURSION HOT SPOTS

For information only, not 1o be construed as ATC instructions.

HS1] Stopway 33

HSS | TWY F-F1

HSZ] TWY Al

756 ] Vehicles crossing TWY Al

HS3 | TWY D
HS4 ] TWY E

direction of traffic east to west.

[57] Vehicles crossing TWY entrance
10 parking stands (4-9).

HSE

WY

HOT 5POTS

Vehicles crossing TWY Al on service
road, direction from west 1o east.
Vehicles crossing the standline to
enter parking stand 26 on service
road, the traffic is bidirectional .
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Analysis and Symbology Sao Paulo, Brazil (SBGR)

Let's start by analyzing each section of an airport charter. In

this case, we will analyse Sao Paulo International Airport, Brazil.

SBGR/GRU A= TWJEPPESEN SAO PAULO, BRAZIL
Apt s..v/zul' 14DEC 18 GUARULHOS-GOV ANDRE
523 26.1 Wod6 28.4 FRANCO MONTORO INTL

o ATis E e T = Tomer
127.75 | e 121.0 21.7  126.9 [118.4 132.75 135.2

oo ko 120
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Introduction

When we talk about aeronautical cartography, we refer to a
large number of chart designs and models, whether visual or
instrumental. The aeronautical authority of each country is
responsible for preparing its own charts in its cartographic
department (if it has one). This information is taken by different
mapping manufacturers worldwide and they adapt this information to
their own models by making the corrections they deem necessary. In
our particular case, we will base our examples on the world's leading
manufacturer of aeronautical cartography, JEPPESEN SANDERSON

Inc. www.jeppesen.com

Aeronautical mapping is an extensive topic since it involves
different kinds of charts, such as:

*  Visual navigation charts

¢ Instrumental navigation charts
Airport information charts
Airspace information charts

* Instrumental departure charts
¢ Instrumental arrival charts

* Instrumental approach charts

Visual approach charts
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1) Runway number, course, elevation and light systems
2) Information table (information, warnings, etc.)

3) Taxiways named with chart. Example: taxiway Alfa
4) Idem point number 1

5) Idem point number 2
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6) HOT SPOT. These Points are usually common in congested
traffic airports and numerous taxiways, where there is the
possibility that at the intersection of several streets or runways, the
crew may be confused when taking one route or another since the
streets may be together, or it can be a point of traffic congestion

where there is the possibility or risk of collision.
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Introduction

We know that there are thousands of airports around the
world, each with a unique shape and size but also with similar
technical characteristics. It would be impossible, if not impossible, to
know every airport in the world and their characteristics. Besides,
understanding all of the symbolism that airport mapping may present
is critical, as there are hundreds of different variables between each

airport where a pilot could operate.

However, among the vast amount of information and
symbols found on an airport charter, there are some symbols and
groups of information that are commonly shared by most airports,

such as:

Name of the city and geographical area of the aerodrome.
¢ The runways

¢ The taxiways

Radio frequencies

Parking positions

Special and obstacle warnings

®  Visual references

®  Terminals
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Analysis and Symbology Mendoza, Argentina (SAME)

Due to the dimensions of this airport, the cartography has a

simple and integrated structure compared to the previous one.

SAME/MDZ  p=  —wJEPPESEN  MENDOZA, ARGENTINA

sorcler 23107 19 MAY 17 EL PLUMERILLO

ATIS MENDOZA Ground Tower
127.6 121.95 119.9

CAUTION: Birds in vi
of airport.
Radio required.

PARKING SPOT COORDINATES
SPOT NO. COORDINATES
1,2, 24 $32 49.6 W68 47.9
3'thry 6C 532 49.7 WO68 47.9

7,78 $32 49.8 W068 47.9

7A 532 49.7 W068 47.9
8 thru 118 $32 49.7 W068 47.8
12, 124 532 49.6 WO48 47.8

9301/2835m

Control
Tower

Feet 0

Meters 0

'ADDITIONAL RUNWAY INFORMATION
USABLE LENGTHS
LANDING BEYOND
Threshold | Glide Slope | TAKE-OFF |WIDTH

18 RL CL PAPI-L (angle 3.0°)
36[RL CL ALS PAPI-L (angle 3.0°) 9154 2790m | 8200" 2499m

s
TAKE-OFF
All Rwys
2€ng 38 4Eng Teke-off
Vhe Take-off Altn Apt & 2 hr Take-off Alin Apt A,’,:'f;':‘“ i
Filed - 1 Eng inop. Filed - 1 or more Eng inop

RLE CLwith Twy Hol Without RL Without RL

NIGHT DAY | NIGHT
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operation is mainly based on approaches where the required

precision is higher.

It should be noted that to operate these two aforementioned
systems, both the crew and the aircraft, as well as the company, must

be certified and qualified.

After we've covered the various ways to navigate using
various types of cartography, we will concentrate a chapter for each

aforementioned group. Let's get started!
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nearby airports, communication frequencies, radio aids, and other

relevant information to enter the terminal area.

After finishing a chart of entry, the pilot will be at the

starting point of the instrumental approach or IFR

procedure. From this point, the route diagrammed on the

M chart will begin which will take you to a minimum
distance and altitude before making contact with the

runway, or in some particular cases, will take you until you land on
the runway even if there is no horizontal visibility. In this type of
chart, we can find information about: courses, communication
frequencies, radio aids, minimum altitudes, visibility, special
procedures, details of the runway and its approach systems, obstacle
information, contingency plan in case of some type of fault typical of
the airport or due to degradation of weather conditions, and other

information relevant to the approach and landing.

Finally, and after landing, the pilot will again make use of
the airport information charts in order to know the type of
aports  TUNning that will take us to his final parking position.
infc:::ra:sion
Considering the enormous diversity of charts in each of
the aforementioned groups, we will dedicate an exclusive chapter to
each of them where we will learn all the relevant details to the daily

operation of aeronautical cartography.
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7) Runway length expressed in feet and meters.

8) Airport terminals. In this particular case and due to the magnitude
of the place, each terminal is numbered for easy identification.

9) Informative table.

10) Idem point number 7.

11) Transmitter symbol.

12) Runway elevation.

13) Cargo terminal and location of the control tower.

14) Reference scale

15 and 16) Idem point number 1.
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Along with this information chart from the airport, there is
the second one that expands the information about the terminals and
their respective parking positions. At smaller airports, these two
charts are usually on the same chart. Let's look at SBGR's second
chart:
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Point number one represents the airport terminal, where the
control tower and the parking positions are located, but these are

mentioned in an additional box (point three). In point two we find a
box of geographical coordinates of each parking position.
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CAUTION: Birds in vicinity
of airport.
Radio required.
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Finally, in the lower section we find the information
regarding the runways (point four) and their minimums for takeoff
(point five). Let's look at an example: According to the additional
information on the runway, we know that runway 18 has a PAPI
system with a slope of 3.0°. On the other hand, the take-off
minimums report that for takeoffs of two-engine aircraft, the
minimum visibility must be 2500 meters.
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