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	SUMMARY

	This paper reviews requirements for the provision of electronic terrain and obstacle data (eTOD). The paper proposes actions related to implementation in the region, including the tracking of implementation using requirements established in specific AFI FASID tables. Information on current initiatives underway with respect to global and regional database considerations are also presented.

Action by the meeting is in paragraph 5.


1. INTRODUCTION

1.1 On 23 February 2004, the ICAO Council adopted Amendment 33 to Annex 15 — Aeronautical Information Services which included the addition of a new Chapter 10 — Electronic Terrain and Obstacle Data, a new Appendix 8 – Terrain and Obstacle Data Requirements, and a number of amendments to Appendix 1 — Contents of Aeronautical Information Publication (AIP) and Appendix 7 — Aeronautical Data Quality Requirements.
1.2 The applicability dates for Amendment 33 to Annex 15 (paragraph 10.6.1 refers) are as follows:

a) 20 November 2008 for those parts of the amendment related to the availability of terrain and obstacle data in accordance with Area 1 specifications (entire territory of a State) and for the availability of terrain data in accordance with Area 4 specifications (Category II or III operations area); and
b) 18 November 2010 for those parts of the amendment related to the availability of terrain and obstacle data in accordance with Area 2 (terminal control area) and Area 3 (aerodrome/heliport area) specifications.

1.3 On 28 February 1994, the Council adopted Amendment 28 to Annex 15 which included the specification of WGS-84 as the standard geodetic reference system for international aviation. Shortly thereafter amendments were adopted to Annex 4 — Aeronautical Charts and Annex 11 — Air Traffic Services which both also included requirements regarding the provision of geographical coordinate information in terms of WGS-84. These requirements became applicable on 1 January 1998.
2. BACKGROUND
2.1 Annex 15 requires States to provide terrain and obstacle data at different precisions for different areas as necessary to accommodate current and planned new air navigation systems or functions. Four coverage areas have been defined for which specific levels of precision are required, with Area 1 requiring the least precision and Area 4 requiring the most, as follows:
· Area 1 shall cover the entire territory of a State, including aerodromes.
· Area 2 shall be the terminal control area as published in AIPs, limited to a 45KM radius from the aerodrome reference point. If the terminal control area is not established, Area 2 shall be the area within the 45KM radius from the aerodrome reference point.
· Area 3 shall cover the area which is within 50 meters from the edges of defined aerodrome or heliport surface movement areas. 

· Area 4 shall be restricted only to those runways where precision approach Category 2 or 3 has been established. Area 4 terrain data shall be provided in order to enable operators to assess the effect of terrain on decision height determination by use of radio altimeters.
2.2 The features relevant to air navigation for which WGS-84 coordinates are needed are as follows: 
	Area/en‑route coordinates
	Aerodrome/heliport coordinates

	ATS/RNAV route points
	Aerodrome/heliport reference points

	Holding points
	Runway, FATO thresholds

	En-route radio navigation aids
	Terminal radio navigation aids

	Restricted/prohibited/danger areas
	FAF, FAP and other IAP essential points

	Obstacles en route
	Runway centre line points

	FIR boundaries
	Aircraft standpoints

	CTA, CTR boundaries
	Aerodrome/heliport obstacles

	Other significant points
	


3. DISCUSSION

Implementation of eTOD
3.1.1
Significant safety and efficiency benefits for international civil aviation can be provided by in-flight and ground-based applications that rely on quality electronic terrain and obstacle data. The performance of these applications, which often make use of multiple data sources, may be degraded by data with inconsistent or inappropriate specifications for quality. The increasing worldwide equipage of aircraft and air traffic control units with systems that make use of electronic terrain data requires standardization in the provision of supporting electronic terrain and obstacle data. Furthermore, as terrain information is increasingly finding its primary use in the cockpit, many other personnel involved with operations will benefit from the use of quality terrain and obstacle data. Annex 15, paragraph 10.1 lists the many air navigation applications that are supported by electronic terrain and obstacle data. It may be noted that this data is of particular importance for the design and implementation of performance-based navigation (PBN) approach and departure procedures. 
3.1.2
The implementation of eTOD requirements is a challenging process that must be accomplished with a high level commitment, careful planning, sharing of resources and a structured tracking of regional progress. Appendix A lists a series of short- and medium-term tasks which are proposed with a view to facilitate implementation. These tasks are based on experience gained at the AFI Regional Seminar on Electronic Terrain and Obstacle Data  held in Casablanca, Morocco from 1 to 3 April 2008. Appendix B provides the structure for an AFI ANP FASID table which is proposed to be used to provide detail of regional eTOD requirements and as a tool to track implementation.
4. RECOMMENDATION
4.1
A structured approach to implementation is required to realize the important safety and efficiency benefits to be derived from the uniform implementation of WGS-84 and terrain and obstacle data (eTOD) provisions. On this basis, the meeting is invited to adopt the following recommendation to guide the work of APIRG.

Draft Conclusion 5/x —Implementation of WGS-84 and electronic terrain and obstacle data 
That 
a) the AFI Planning and Implementation Regional Group (APIRG) adopt the AIM Performance Objective “Implementation of WGS-84 and electronic terrain and obstacle data” as contained in the Performance Framework Form in the Appendix A to this paper as its strategy for implementation.

b) the proposed FASID Table at Attachment B be adopted for inclusion as a requirement  in the AFI FASID Document 7474 Vol.II.   

5. ACTION BY THE MEETING
5.1
The meeting is invited to

a) note the information in this working paper; and


b) approve the Daft Conclusion  in paragraph 4.

c) that the findings of  the AFI Region e-TOD Seminar held in Casablanca, Morocco, from 1-3 April 2008 under Appendix-C be reviewed  for adoption  as draft Conclusions. 

d) that the draft AFI Region e-TOD Implementation strategy under Appendix-D be reviewed for adoption. 

e) that the terms of  reference of the AFI Region e-TOD Working Group under Appendix-E be reviewed for adoption. 

— — — — — — — —

APPENDIX A
AIM PERFORMANCE OBJECTIVES

	NATIONAL PERFORMANCE OBJECTIVE

IMPLEMENTATION OF WGS-84 AND ELECTRONIC TERRAIN AND OBSTACLE DATA

	Benefits

	Environment
	· none

	Efficiency
	· required by Performance Based Navigation

	
	· support approach and departure procedure design and implementation
· improve aircraft operating limitations analysis
· support aeronautical chart production and on-board databases

	Safety
	· improve situational awareness
· support determination of emergency contingency procedures

· support technologies such as ground proximity and minimum safe altitude warning systems 

	Strategy
Short term (2010)

Medium term (2011 - 2015)

	ATM OC COMPONENTS
	TASKS
	TIMEFRAME

START-END
	RESPONSIBILITY

	STATUS

	ATM CM
	Electronic terrain and

obstacle data (eTOD)
· Share experience and resources in the implementation of eTOD through the establishment of an eTOD working group.
	2008-2011
	APIRG

States
	

	
	· Report requirements and monitor implementation status of eTOD using a new AIS Table of the AFI FASID (Ref. Appendix B).
	2009-ongoing
	APIRG

States
	

	
	· Develop a high level policy for the management of a national eTOD Programme.
	2008-2009
	States
	

	ATM AUO
	WGS-84
· Report requirements and monitor implementation status of WGS‑84 using the AIS-5 Table of the AFI FASID.
	Ongoing
	APIRG

States
	

	Link to GPIs
	GPI-9: Situational awareness
GPI-11: RNP and RNAV SIDs and STARs

GPI-18: Aeronautical Information

GPI-20: WGS-84

GPI-21: Navigation Systems


APPENDIX B

PROPOSED FASID TABLE AIS-X — eTOD REQUIREMENTS

EXPLANATION OF THE TABLE
Column

1
Name of the State, territory or aerodrome for which electronic terrain and obstacle data (eTOD) are required with the designation of the aerodrome use:


RS
—
international scheduled air transport, regular use


RNS
—
international non-scheduled air transport, regular use


RG
—
international general aviation, regular use


AS
—
international scheduled air transport, alternate use


2
Runway designation numbers


3
Type of each of the runways to be provided. The types of runways, as defined in Annex 14, Volume 1, Chapter I, are:



NINST — 
non-instrument runway;



NPA
— 
non-precision approach runway



PA1
— 
precision approach runway, Category I;



PA2
— 
precision approach runway, Category II;



PA3
— 
precision approach runway, Category III.


4
Requirement for the provision of terrain data for Area 1, shown by an ‘‘X’’ against the State or territory to be covered.


5
Requirement for the provision of terrain data for Area 2 (TMA), shown by an ‘‘X’’ against the aerodrome to be covered.


6
Requirement for the provision of terrain data for Area 2 (45 Km radius from the ARP), shown by an ‘‘X’’ against the aerodrome to be covered.


7
Requirement for the provision of Terrain data for Area 3, shown by an ‘‘X’’ against the aerodrome to be covered.


8
Requirement for the provision of Terrain data for Area 4, shown by an ‘‘X’’ against the runway threshold to be covered.


9
Requirement for the provision of Obstacle data for Area 1, shown by an ‘‘X’’ against the State or territory to be covered. 

10
Requirement for the provision of Obstacle data for Area 2 (TMA), shown by an ‘‘X’’ against the aerodrome to be covered. 

11
Requirement for the provision of Obstacle data for Area 2 (45 Km radius from the ARP), shown by an ‘‘X’’ against the aerodrome to be covered.

12 Requirement for the provision of Obstacle data for Area 3, shown by an ‘‘X’’ against the aerodrome to be covered.

13
Remarks (timetable for implementation)


Note.— For columns 4 to 12 use the following symbols:



X — Required but not implemented



XI — Required and implemented
	STATE, TERRITORY OR AERODROME FOR WHICH eTOD IS REQUIRED


	TERRAIN DATA REQUIRED
	OBSTACLE DATA REQUIRED
	REMARKS

	CITY/AERODROME
	RWY No


	RWY

TYPE


	Area 1
	Area 2
	Area 3
	Area 4
	Area 1
	Area 2
	Area 3
	

	
	
	
	
	TMA
	45 Km
	
	
	
	TMA
	45 Km
	
	

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	STATE X
	
	
	X
	
	
	
	
	X
	
	
	
	

	(ABCD) City Y/AD Z
	
	
	
	X
	
	X
	
	
	X
	
	X
	

	RS
	11

29
	NPA

PA1


	
	
	
	
	
	
	
	
	
	


— END —

Appendix-C

FINDING 1:    E-TOD IMPLEMENTATION AWARENESS CAMPAIGNS

Taking into consideration the adopted dates of applicability of E-TOD provisions introduced by AMDT 33 to Annex 15 and the resources required for the implementation of these new provisions, the States’ AIS should take the lead and carry out awareness campaigns  at  national level to promote  a  better understanding of the planning and implementation issues related to E-TOD.
FINDING 2:       DEVELOPMENT AND MANAGEMENT OF A NATIONAL E-TOD


         PROGRAMME

That: States, in accordance with sound management principles and procedures, should:

a)    develop a framework and a detailed planning including priorities and timelines, for the implementation of a national E-TOD programme;

b)   adopt/follow a collaborative approach, involving all concerned parties, in  the implementation of E-TOD provisions; and

c)    make an inventory of and evaluate the quality of existing terrain and obstacle data sources, and in the case of data collection, consider carefully the required level of details of collected terrain and obstacle data with particular emphasis on obstacle data and associated cost.

FINDING 3:      COORDINATION AND EXCHANGE OF EXPERIENCE FOR THE


        IMPLEMENTATION OF E-TOD REQUIREMENTS

That: Implementation of E-TOD provisions should be considered a global matter concerning all ICAO Regions, which thereby necessitates coordination and exchange of experience between States, ICAO and other national/international organizations and industry partners involved.

FINDING 4:       COORDINATION BETWEEN STATES AND DATA PROVIDERS/ 


          INTEGRATORS FOR THE PROVISION OF E-TOD

That: Collaboration between States and data providers/integrators should be considered.

FINDING 5:        RESPONSIBILITY FOR THE PROVISION OF E-TOD

That: States, while maintaining the responsibility for data quality and availability, should consider the extent to which provision  of  electronic  terrain  and  obstacle  data  could  be  delegated  to  national  geodetic Institutes/Agencies, based on Service Level Agreement (SLA) reflecting such delegation.

FINDING 6:        ANP REQUIREMENTS RELATED TO E-TOD

That: ICAO should develop an amendment to the basic Air Navigation Plans (ANP) for all ICAO Regions to   include new E-TOD requirements and  introduce a new  table   in   the  Facilities  and  Services Implementation Documents (FASIDs) in which detailed planning of E-TOD implementation by States together with an indication of the implementation timelines, are reflected.

FINDING 7:       ESTABLISHMENT OF AFI REGION E-TOD WORKING GROUP

That with a view to, inter-alia, analysing the E-TOD requirements, developing a common understanding of these requirements and steering the planning and implementation process within the region, an AFI Region E-TOD Working Group be established as the way forward for the timely implementation of E-TOD through the proposed AFI Region E-TOD Implementation Strategy at Appendix A with the Terms of Reference at Appendix B.

________________________

APPENDIX-D 
DRAFT AFI REGION E-TOD IMPLEMENTATION STRATEGY

Considering:

a) the new provisions introduced by Amendment 33 to Annex 15 related to E-TOD; and
b) the  guidance  material  contained  in  Doc  9881  (Guidelines  for  electronic  Terrain, Obstacle and Aerodrome Mapping Information); and

Recognizing that:

i. significant safety benefits to international civil aviation will be  provided by in-flight and ground-based applications that rely on quality electronic Terrain and Obstacle Data; and

ii. the implementation of E-TOD requirements is a challenging, costly, and cumbersome task of cross-domain  nature;

The Seminar proposed an AFI Region implementation strategy based on the following  adopted criteria as detailed below:

1. E-TOD implementation should be in compliance with ICAO provisions contained in Annex 15 and Doc 9881;

2. E-TOD implementation should be based on national plans/roadmaps;

3. E-TOD   implementation  should   be  managed   by   each  State  as  a   national  E-TOD programme supported by  necessary  resources, a high level framework and a  detailed national  plan including priorities and timelines for the implementation of the programme;

4. States should adopt/follow a collaborative approach involving all concerned parties in the  implementation   of  E-TOD   provisions  and  establish   a  multi-disciplinary  team defining clearly the  responsibilities  and roles of  the different Administrations within and  outside  the   Civil   Aviation  Administration  in  the implementation   process  (AIS, Aerodromes, Military, National Geographic and Topographic Administrations/Agencies, etc);

5. E-TOD requirements   should be analyzed and a common understanding for the Implementation of these requirements developed;

6. States  should  make  an  inventory  of and  evaluate  the  quality  of  existing  terrain  and obstacle data sources and in the case of data collection, consider carefully the required level  of  details  of  collected  terrain  and  obstacle  data  with  particular  emphasis  on obstacle data and associated cost;

7. States should carry out theoretical studies of candidate techniques for data acquisition (photogrammetry, LIDAR, IFSAR, etc) based on a Cost-Benefit Analysis and supported by case study for a representative aerodrome;

8. in the development of their E-TOD programme, States should take into consideration the requirements for update/maintenance of data, especially the obstacle data;

9. States, while maintaining the responsibility for data quality and  availability, should consider the extent to which the provision of electronic terrain and obstacle data  could be delegated to national geodetic Institutes/Agencies, based on Service Level Agreement reflecting such delegation. Collaboration between States and data providers/integrators should also be considered;

10. ICAO and States should undertake awareness and training programmes to promote and expedite E-TOD implementation;

11. implementation of E-TOD provisions should  be considered a global  matter,  which necessitates coordination and exchange of experience between States, ICAO and other national/international organizations and industry partners involved;

12. to the extent possible, States should work co-operatively especially with regard to the cross-border issue, for the sake of harmonization and more efficient implementation of E-TOD; and

13. States encountering difficulties in the implementation of E-TOD may seek assistance (individually or collectively) from ICAO, through a TCB project, and/or from other States.

__________________________
APPENDIX -E

AFI REGION ELECTRONIC TERRAIN AND OBSTACLE DATA WORKING GROUP
(E-TOD WG)
A)        TERMS OF REFERENCE
With a view to harmonize, coordinate and support E-TOD implementation activities on a regional basis, the AFI Region E-TOD Working Group shall:
1)   analyse E-TOD  requirements  and  develop  a  common  understanding  of  these requirements (clarify the needs in terms  of data format, temporality, cross-border harmonisation and develop associated guidelines as required);
2)   recommend the way forward for timely implementation of E-TOD;
3)  adopt and  maintain an AFI Region E-TOD implementation strategy;
4)   guide the development and support the roll-out of an awareness campaign for E-TOD
implementation within AFI  States;
5)   carry out a theoretical study  of candidates techniques for electronic Terrain and
Obstacle Data acquisition including a cost benefit analysis;
6)   develop an AFI Region business case for E-TOD implementation;
7)   carry out a study case for a representative aerodrome from the AFI Region;
8)   assist States in the development of mandate/policy pertaining to the implementation of E-TOD requirements;
9)   develop an action plan for the implementation of E-TOD requirements in the AFI Region;
10) monitor the cost-effectiveness and timely implementation of E-TOD requirements in             the AFI Region;
11) monitor and review latest developments pertaining to E-TOD; and
12) develop its work programme within the scope of its Terms of Reference.
B)         COMPOSITION
The AFI Region E-TOD Working Group will be composed of  Experts nominated by the AFI Region States and ANSP that participated in the AFI Region E-TOD Seminar with the State of Morocco  being the Rapporteur. Other representatives from industry and user organizations having a vested interest in the aeronautical services and E-TOD in particular, could participate in the work of this Working Group
C)        WORKING ARRANGEMENTS
The AFI Region E-TOD Working Group shall report to the AIS/MAP Task Force established under the AFI Planning Implementation Regional Group (APIRG).
The work of the AFI E-TOD Working Group shall be carried out mainly through exchange of correspondence (email, facsimile, Tel,  etc) between its Members. The Working Group shall  meet as required and at least once in every  year prior to an APRIG Meeting. The convening of the Working Group meetings should be initiated by the established  AIS/MAP Task Force Secretariat based on the need to address AIS/MAP deficiencies in the AFI Region.

______________________
