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ANNUAL MEETING OF DIRECTORS OF METEOROLOGICAL SERVICES

Doc. 5
KINGSTOWN, ST. VINCENT 5TH NOVEMBER 2007

OPERATIONAL MATTERS
(Submitted by the Coordinating Director)

INTRODUCTION

1.
Several matters that are particularly related to the operations at National Meteorological Services (NMSs) are raised or addressed in this document.  Some of the matters may be of immediate concern or require immediate action on the part of the NMSs, while others are raised to create awareness of issues upcoming in the near future.  

A.
Telecommunication - EMWIN System
2.
The Emergency Managers Weather Information Network (EMWIN) is a service that allows users to obtain weather forecasts, warnings, and other information directly from the United States (US) National Weather Service (NWS) in almost real time.  It was intended to be used primarily by emergency managers and public safety officials who need timely weather information to make critical decisions, however, mainstream meteorologists and Meteorological Services, especially in the Pacific are making use of its functionality at low cost.

3.
At the 2006 Annual Meeting of the Directors of Meteorological Services, (Antigua & Barbuda, 4 December 2006), there was discussion on proposed EMWIN training for the Caribbean Region, which was to be provided by the National Weather Service of the United States of America (USA). 

4.
There were two periods of training EMWIN training during 2007.  The first period was during the period 4 -11 March and representatives from the Meteorological Service and the National Disaster Organization of Antigua and Barbuda, Dominica, Grenada, St Kitts/Nevis and St Lucia attended.  The second period of training was from period 16- 20 July and included representatives of The Bahamas, Belize, Dominican Republic, Guyana, Haiti and Jamaica.  The EMWIN systems which were used in the training of the participants were shipped after the training event to the countries involved.
5.
Funding for the purchase of the EMWIN systems and the training was provided through the “Third Border Initiative” of the State Department of the USA.  This initiative sought to focus on the U.S.-Caribbean relationship and work with U.S. partners on a number of capacity-building tasks.  There are no plans at this moment to provide any future EMWIN training through this initiative, which ended in September.  
6.
Improvements in data coverage and telecommunication will be achieved through the repositioning of the GOES 10 satellite to 60 º W longitude to effectively cover the Caribbean and South America and also the transmission speed for EMWIN will be increased from 9.6kbps to 19.2kbps.  The increase in transmission speed will necessitate a change of hardware and software for the EMWIN system, however, these changes will not be implemented before 2009.
B.
AWS Data on the GTS/Internet

7.
The WMO/Finland SIDS-Caribbean Project which was completed in September 2004 procured and installed twenty-nine (29) automatic weather stations (AWS) in the region. The installations were completed by the end of August 2004.  

8.
The contract for the supply of AWSs’ was awarded to Sutron Corporation of Virginia USA, who also provided training to technicians and spares for the upkeep of these stations.  The AWS were deployed as follows, with a detailed listing of telemetry options.
Country

    Quantity

Transmission of data

Antigua & Barbuda:

2

Telephone and Radio

Barbados:


2

Telephone, and direct cable (CIMH)

Dominica:


1

Radio

Cuba:



4

Radio telemetry and direct cable

Grenada:


1

Radio

Guyana:


4

Radio and Satellite

Haiti;



2

Direct Cable and Radio

Jamaica:


1

Satellite

Montserrat:


1

Direct Cable

St Kitts & Nevis:

1

Radio

St Lucia:


2

Direct Cable

St Vincent & Grenadines:
4

Telephone (Grenadines), direct Cable

Trinidad & Tobago

4

Radio with repeater

9.
This component of the Project was intended to rehabilitate and upgrade the observing networks, especially those baseline stations associated with the Global Climate Observing System (GCOS).  Hence the data collected by the AWS provided by this Project was to be shared with the meteorological community via the Global Telecommunication System (GTS) and archived at the Regional Archiving Centre at the Caribbean Institute for Meteorology and Hydrology (CIMH) in Barbados.
10.
However, to date no data from the AWS has been archived at CIMH nor have there any request to WMO for the assignment of station numbers for the AWS to transfer the data on the GTS.
C.
WMO Annual Global Monitoring
11.
The Manual on the Global Telecommunication System (GTS) in Attachment 1-5 refers to a plan for monitoring the operation of the World Weather Watch (WWW).  This plan includes provisions for the internationally coordinated monitoring of the operation of the WWW on a non-real-time basis.
12. 
The Annual Global Monitoring (AGM) is carried out in October each year.  The WWW centres are invited to monitor SYNOP, TEMP, PILOT, CLIMAT and CLIMAT reports from the Regional Basic Synoptic Network (RBSN) stations in accordance with the responsibility taken for the exchange of data on the GTS:
· The National Meteorological Centres (NMCs) should monitor data from their own territory 

· Regional Telecommunication Hubs (RTHs) should at least monitor data from their associated NMCs, and possibly from their own Region 

· World Meteorological Centres (WMCs) and RTHs located on the Main Trunk Network (MTN) should monitor the complete global data set. 

13. 
The results of the AGM make it possible to compare the availability of the reports received from Regional Basic Synoptic Network (RBSN) stations at the NMC responsible for inserting the data in the Regional Meteorological Telecommunication Network (RMTN), at the associated RTH and at MTN centres.  The differences in the availability of data between centres are due to the following main reasons: differences of requirements in the reception of data, shortcomings in the relay of the data on the GTS, data not monitored due to differences in the implementation of the monitoring procedures at centres. 
14.
There are nine (9) Members States of the Caribbean Meteorological Organization whose National Meteorological Service (NMS) are RBSN stations.  These are Antigua and Barbuda, Barbados, Belize, Cayman Islands, Dominica, Grenada, Jamaica, St. Lucia and Trinidad and Tobago.  However, only two (2) NMS participated in the AGM in 2004, two (2) in 2005 and three (3) in 2006. The results for the RBSN stations for the three years are provided in Appendix I.
15
Checks with the WMO ftp server on November 15, 2007, the end of the period for uploading the monitoring results to the server, indicated that three (3) Member States participated in the annual monitoring.
16.
The Commission for Basic System (CBS), at its extraordinary session in Seoul 2006, agreed to move towards a pre-operational phase of the Integrated WWW monitoring (IWM) from October 2007.  The IWM will gradually replace the AGM and National Meteorological Centres (NMCs) will be sending their IWM reports to their associated Regional Telecommunication Hub (RTH).

17.
As in the AGM, in the IWM, NMCs will monitor that part of the global data set for which they are responsible to collect and forwards on the GTS.  The monitored data set should include the observations from stations included in the RBSN and the Regional Basic Climatological Networks (RBCNs).  The monitoring periods for the IWM are 1 – 15 January, April, July and October.

D.
Tsunami Template for National Meteorological Services
18.
A sensor network capable of detecting an oceanic earthquake and impending tsunamis in the Atlantic Ocean and the Caribbean Sea, is feasible, but it will be useless unless backed by improved communications infrastructure in the countries in the greatest peril.
19.
An early warning system for tsunamis is already in operation in the Pacific Ocean and consists of a network of seismographs, tidal gauges and deep assessment and reporting tsunamis (DART) buoys, linked via satellite to monitoring centres based in Alaska, US, and Hawaii.  A similar system is expected to be deployed in the Atlantic Ocean and the Caribbean Sea.
20.
Seismographs provide the first line of defense, alerting monitoring staff to any earthquakes large enough to produce a tsunami.  However, not all earthquake of such magnitude produce these deadly waves, so tidal gauges, which record changes in ocean depth, are then used to determine whether a tsunami is actually on its way.  However, a problem with the system is that three in four tsunami alerts are false alarms.  Evacuations in such cases are costly and can breed complacency.
21.
Having the knowledge of an impending tsunami is useless, without the ability to warn the population in time.  The real problem is what happens after a tsunami warning is transmitted, which is an infrastructure problem.  If a tsunami is generated, you’ve have to get the information down to the last person on the beach, which is very difficult. 
22.
At the international level, the World Meteorological Organization in its approach to a multi-hazard warning system has offered its Global Telecommunication System (GTS) and the communication platform for the transmission of warning to countries at risk.  National Meteorological Services are to be the focal point for the warning at the national level for the country’s internal warning centre.  However, for warnings to effective at the national level, there must be the involvement of all stakeholders in the development of action plan especially for fast paced events such as tsunamis.

23.
A country through its National Disaster Organization (NDO) needs to involve all stakeholders in a disaster risk assessment exercise to create an Emergency Alert System (EAS), which identifies the following:

1. Communities at risk from a tsunami

2. Possible extent of damage from different run-up scenarios

3. Identification of muster points for evacuation purposes 

4. Methods to be used to continually build community awareness

5. Methods to be used to communicate the warnings between relevant agencies

6. Methodology to be used to communicate the warnings to the communities at risk

7. Focal points within the communities to receive and disseminate the warning

8. After event assessment

24.
Presently, nine Member States of the Caribbean Meteorological Organization have workstations which received transmission from the GTS.  These workstations can be configured to give an audible warning and a print out of the tsunami warning issued for the Atlantic region.  The warning on the GTS will have the following headers for configuration.



Message Header

Explanation

a) WEXX20 PAAQ

Tsunami Warning

b) WEXX22 PAAQ

Tsunami Information Statement

c) WEXX30 PAAQ

Public Tsunami Warning

d) WEXX32 PAAQ

Public Tsunami Information Statement

e) SEXX60 PAAQ

Tsunami Information Statement 






(Earthquake Information)

25.
Tsunami warnings will be issued for the Atlantic Ocean and the Gulf of Mexico when there are earthquakes of magnitude greater than 6.8.  When there earthquakes of magnitude greater 6.4 in the Atlantic Ocean and the Gulf of Mexico an Earthquake Information Statement (SEXX60 PAAQ) will be issued.

26.
Six of the remaining seven (7) Member States of the CMO were provided with EMWIN receivers in 2003, which will also be used to transmit tsunami warning simultaneously with the GTS.  These systems are also configurable to give an audible warning and a printout when a warning is received.  It can also be configured to transmit the warnings to selected pagers and emails upon receipt.

27.
Upon receipt of tsunami watches and warnings, the National Meteorological Service, must activate the EAS via the identified communication platform. The watch/warning from the EAS must be broadcasted via television, AM/FM radio, cable television etc. simultaneously.  

28.
Upon receipt of tsunami watch and warning messages, the community focal points can activate the EAS to evacuate low-lying coastal areas in advance of the initial tsunami wave to the pre-determined muster points.
E.
WMO Information System (WIS)

Introduction

29.
The communications needs of WMO for data collection and information exchange have been met largely through the implementation and development of the Global Telecommunications System (GTS).  This system is built around the connectivity to countries and consisted of three world meteorological centres (Moscow, Washington and Melbourne) and a series of Regional Telecommunication Hubs (RTH) which connects members to the Main Traffic Network (MTN).  This network developed a data management framework, which includes detailed catalogues of metadata for observation stations and distribution catalogues that details where information originates and which member states subscribes to which information.  These catalogues allow messages containing only the dynamic data to be sent, thereby increasing the efficiency and speed of the system.
30.
Extensive international collaboration allowed the development of message standards and codes which further improved the GTS functionality and efficiency. In particular, special coding known as Traditional Alphanumeric Codes (TAC) were developed to allow observations and messages to be passed around the network efficiently.  Despite rapid improvements of the GTS as it adapts and makes use of new technologies and sophisticated data management practices, it is still fundamentally a private communications system connecting WMO’s National Meteorological and Hydrological Centres (NMHS) on a wide area network, as depicted in Figure 1.
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Figure 1: The Global Telecommunications Network

31.
A drawback of maintaining a closed wide area network such as the GTS is that its capacity to handle voluminous data is limited by the cost of the connectivity between the centres. In contrast, the internet has been rapidly expanding and many NMHS have established bilateral links for exchanging information.  Being outside of the GTS data management framework, NMHSs’ information management systems had to cope with multiple sources of information, while the GTS catalogues no longer represented all information, which is available to WMO members.  In addition, there is considerable duplication as information circulated on the GTS is also being distributed via bilateral links and through the Internet.  It was recognised that savings accruing from use of the Internet and bilateral links were being lost by inefficiencies and duplication. 

32.
WIS incorporates the connectivity of the GTS, the flexibility of new systems such as the Internet, whilst ensuring that the data management framework encompassed all WMO information.  This model moves the focus from the connectivity through the GTS and Internet, to the data, products and data management.

Vision

33.
Data management lies at the heart of the WIS and it is supported by connectivity through a wide area network, the Internet and broadcast systems.  WIS is designed around a series of catalogues which contain metadata describing what information and information access services exist within the WMO communities, what they contain, where they are and how to retrieve the required information.  Synchronised copies of these catalogues, along with at least 24 hours of the entire set of WMO data and products available for routine global exchange, will reside in a series of Global Information and System Centres (GISC).  As well as hosting the catalogues and information, the GISCs will collect and disseminate information from and to Data Collection or Production Centres (DCPC) and National Centres (NC) within its area of responsibility and distribute that information onto the other GISCs.  Thus the GISCs form the central hub within the WIS vision as shown in Figure 2.
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Figure 2: WIS Vision
34.
GISC will provide push, pull and subscription mechanisms so users can receive data and products at specified periods and make ad hoc requests for data.  This will be facilitated by information Discovery, Access and Retrieval (DAR) capabilities at each GISC.  In the long term, such facilities will allow internal and external users to be able to tailor their requests and subscriptions based on the combination of information held at the GISC.

35.
Within the next layer encircling the hub are the NCs and DCPCs.  The NCs depicted in the above diagram represents WMO members’ National Meteorological and Hydrological Services (NMHS) as well as other specialist centres that members may wish to have connected directly to WIS.  Thus, it is possible to have several NCs in a country.  NCs feed information collected/generated in the country to a GISC or DCPC. They also serve as portal for national users.

36.
DCPCs collect, disseminate, add value to and archive regional or programme specific data and products as well as producing regional or specialised information.  They also provide related data and products for international exchange.  Many of the WIS components will be NMHS which are already connected to the GTS and they will act as NCs and DCPCs or in some cases NC, DCPC and GISC, however, some DCPC and NC will be new entries into WIS and will include many of the World Data Centres and/or Specialised Centres.

37.
WIS will come into existence with the online activation of the first GISC metadata catalogues. Metadata will be created by information and service owners or originators and will be based on the WMO profile of ISO19115.  This profile is being adapted by the WIS Expert Team on Metadata Implementation.  WMO is working with International Standards Organization (ISO) to ensure the international standards evolve to meet WMO members’ needs.  Metadata entry tools will be adapted to the WMO profile and made available to members.

Timelines and Key Milestones

38.
WIS has been under development for over ten years.  The project and implementation plan is the first component, and it was reviewed by ICG-WIS in September 2007.  Feedback from that meeting will be included prior to it being presented to the first Executive Council (EC), Working Group, WMO Integrated Global Observation Systems (WIGOS)-WIS later in 2007, then finalised for Commission for Basic Systems (CBS) and the EC in 2008.  The next key deliverable will be the WMO metadata profile of ISO19115. Version 1, it has been approved, but there is still documentation to be completed.  An appropriate metadata entry tool and Version 2 of the profile are under development. The development of the regulatory documents will aim for a revision of the Technical Regulations related to information management (WMO No. 49 and 9) and the associated manuals (e.g. Manual on GTS). The governance documents for GISC and DCPC have been approved. Other deliverables will be the guidelines for metadata entry and management, and a guideline on WIS, which will lead to a Manual on WIS. The development of regulatory documents will be closely aligned with WMO Integrated Global Observation Systems (WIGOS).

39.
Congress has required WIS to be implemented in two parallel parts:  Part A being the continued evolution of the GTS.  A key activity in this role is being undertaken within the Improved Main Traffic Network project.  It is also necessary to manage Part A to ensure that there is no interruption to GTS functionality. Implementation Part B is the new functionality of WIS, and includes the above activities as well as the implementation of GISCs and DCPCs.  The connectivity between NMHS and their becoming NCs under WIS is also important.  Each of these areas will involve detailed capacity building and training programs.

40.
The last component of the activity is coordination with related major projects: especially Integrated Global Data Distribution System (IGDDS) which is a core component of WIS, WIGOS which is dependant on WIS, and Global Earth Observation System of Systems (GEOSS) in which WIS will be an exemplar operational system.
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Figure 3 Milestone Activities

Progress and Pilot Projects

41.
Progress within WIS has been through several pilot projects, which explore data management issues, new technologies and systems.  Pilot projects which address the role of the NC in WIS include the Region VI virtual Global Information and System Centre (VGISC), CLIWARE which are presently under development.  Region I, has a pilot project which hopes to address the other components of WIS and it is a key project in ensuring that WIS is connected to and owned by all WMO Member countries.
42.
In conjunction with data management which is at the heart of WIS, there is the connectivity that enables the systems to work together.  This is driven by the continued development of the GTS Main Traffic Network under the Improved Main Telecommunication Network (IMTN) Project, but it has to include alternative communication mechanisms including the Internet. A Virtual Private Network (VPN) pilot project in Region I, addresses many of these issues

43.
Other achievements include the endorsement by Congress XV of the governance processes for the addition of GISCs and DCPCs into WIS.

__________

RESULTS OF THE ANNUAL GLOBAL MONITORING OF THE OPERATION OF THE WWW

Availability of SYNOP reports for selected stations from Regions III and IV 
Monitoring period: 1 to 5 October 2004
	(a)

Geographical 

location


	(b)

Number of stations in the RBSN 


	©

Monitoring 

period

(days)

NMC  RTH  MTN
	(d)

Stations monitored

(%)

NMC  RTH  MTN 
	Percentage of reports expected from Implemented Stations (reference Volume A edition October 2005) and actually received at centres (within 6 hours of the observation time)

	
	
	
	
	(e) 0000 UTC

Impl  NMC  RTH  MTN
	(f) 0600 UTC

Impl  NMC  RTH  MTN 
	(g) 1200 UTC

Impl  NMC  RTH  MTN 
	(h) 1800 UTC

Impl  NMC  RTH  MTN 
	(i) Total
Impl  NMC  RTH  MTN 


	Antigua and Barbuda
Barbados

Belize

Cayman Islands

Dominica

Grenada

Guyana

Jamaica

St. Lucia

Trinidad and Tobago
	1

1

2

1

2

1

6

2

2

2


	           15       15

           15       15

           15       15

           15       15

           15       15

           15       15

           15       15

           15       15

    5      15       15

   15     15       15


	  0      100    100

  0      100    100

  0      100    100

  0      100    100

  0      100    100

  0      100    100

  0          0    100

  0      100    100

100    100    100

100    100    100


	100   NR       67     67

100   NR       19     19

100   NR       30     33

100   NR       60     67

    0    NR      43     50

100    NR        0       0

 17     NR     NM     13

100       0       90     90

100      60      90     90

100      90      83     83


	100   NR      53       60

20     NR      17       17

 20    NR      27       30

  0     NR      0           0

   0    NR      0           0

100    NR     0           0

 17     NR     NM     13

100       0     90       90

 50      60     90       90

100      70      60     60


	100    NR     80      87

100    NR     17      17

100    NR     33      33

100    NR     80    100

100    NR     90      90

100    NR     60      60

100    NR    NM      17

100       0     90     100

100      60     37      37

100      87      80     80


	100    NR     80       87

 80     NR     18       18

100    NR     23       27

100    NR     93       93

100    NR     93       97

100    NR     53       53

100    NR     NM     13

100       0      87      93

100      60     57      57

100      90      80     80


	100    NR     70       75

 80     NR     18       18

 80     NR     28       31

 78     NR      58      65

 50     NR      57      60

100    NR     28       28

 58     NR    NM      14

100       0      92      95

 80      52      52      52

100      80      76     76




NM = Reply received, but not including the appropriate monitoring results

NR = No reply received from the centre concerned
RESULTS OF THE ANNUAL GLOBAL MONITORING OF THE OPERATION OF THE WWW

Availability of SYNOP reports for selected stations from Regions III and IV 
Monitoring period: 1 to 5 October 2005

	(a)

Geographical 

location


	(b)

Number of stations in the RBSN 


	©

Monitoring 

period

(days)

NMC  RTH  MTN
	(d)

Stations monitored

(%)

NMC  RTH  MTN 
	Percentage of reports expected from Implemented Stations (reference Volume A edition October 2005) and actually received at centres (within 6 hours of the observation time)

	
	
	
	
	(e) 0000 UTC

Impl  NMC  RTH  MTN

	(f) 0600 UTC

Impl  NMC  RTH  MTN 
	(g) 1200 UTC

Impl  NMC  RTH  MTN 
	(h) 1800 UTC

Impl  NMC  RTH  MTN 
	(i) Total
Impl  NMC  RTH  MTN 


	Antigua and Barbuda
Barbados

Belize

Cayman Islands

Dominica
Grenada

Guyana

Jamaica
St. Lucia

Trinidad and Tobago
	1

1

2

1

2

1

6

2

2

2


	           15       15

           15       15

           15       15

   15    15       15

           15       15

           15       15

           15       15

           15       15

           15       15

   15     15       15


	  0      100    100

  0      100    100

  0       50     100

100    100    100

  0      100    100

  0      100    100

  0          0    100

  0      100    100

  0      100    100

100    100    100


	100   NR        0     73

100   NR        0     93

100   NR        0     43

100   93          0   100

    0    NR        0     50

100    NR        0     60

 17     NR     NR     13

100     NR       0    100

100     NR       0      90

100     100      0    100


	100   NR      0         67

100   NR      0       100

100   NR      0         47

  0       0       0           0

   0    NR      0           0

100    NR     0         87

 17     NR     NR     16

100     NR     90      97

 50      NR      0       50

100    100      0       90


	100    NR      0      87

100   NR      0      100

100    NR     0        50

100    93      0      100

100    NR     0      100

100    NR     0        80

100    NR    NR     17

100     NR     0     100

100     NR     0       67

100    100     0       97


	100    NR      0        87

100   NR      0       100

100    NR     0         47

100    93       0       100

100    NR      0         97

100    NR      0         80

100    NR     NR       16

100    NR      0       100

100     NR     0         73

100     100     0      100


	100    NR      0       78

100    NR      0        97

100    NR      0        47

 75      70      0        75

 50     NR      0        62

100    NR      0        77

 58     NR    NR      16

100    NR      0        99

 88      NR     0        64

100    100      0       97




NM = Reply received, but not including the appropriate monitoring results

NR = No reply received from the centre concerned

RESULTS OF THE ANNUAL GLOBAL MONITORING OF THE OPERATION OF THE WWW

Availability of SYNOP reports for selected stations from Regions III and IV 
Monitoring period: 1 to 5 October 2006
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Geographical 

location


	(b)

Number of stations in the RBSN 


	©

Monitoring 

period

(days)

NMC  RTH  MTN
	(d)

Stations monitored

(%)

NMC  RTH  MTN 
	Percentage of reports expected from Implemented Stations (reference Volume A edition October 2005) and actually received at centres (within 6 hours of the observation time)

	
	
	
	
	(e) 0000 UTC

Impl  NMC  RTH  MTN

	(f) 0600 UTC

Impl  NMC  RTH  MTN 
	(g) 1200 UTC

Impl  NMC  RTH  MTN 
	(h) 1800 UTC

Impl  NMC  RTH  MTN 
	(i) Total
Impl  NMC  RTH  MTN 


	Antigua and Barbuda
Barbados
Belize

Cayman Islands

Dominica
Grenada

Guyana

Jamaica
St. Lucia

Trinidad and Tobago
	1

1

2

1

2

1

6

2

2

2


	             5         5

            5          5

   15     5          5
            5          5

            5          5

                        5

            5          5

            5          5
   15     5          5

	  0      100    100

  0      100     100

100    100    100

  0      100    100

  0      100    100

  0          0    100

  0      100    100

  0      100    100

100    100    100


	100   NR      80      80
100   NR      30       40
100   87       40       80
    0    NR     40       50

100    NR     40       80

    0     NR     NR       0
100     NR     70      90

100     NR     50      70

100     50      20      40


	100   NR     20         40
100   NR    10         40
  0       0       0           0

  0     NR      0           0

100   NR     60        80
   0    NR     NR         0
100     NR    60       90
 50      NR    30       40

100    50      30       50


	100    NR    40       60
100    NR   20        30

100    80    80        80

100    NR   60        90

100    NR   60        80

100    NR   NR         0
100     NR   80     100

100     NR   50       60
100     50    70       90

	100    NR     60        80
100    NR   20          30
100    93    80        100

100    NR   80        100
100    NR   40          60

100    NR     NR         0
100    NR     70      100

100     NR    50        60
100     50     50        50


	100    NR     50       65
100    NR    20        35
 75      65    50        65

 50     NR    45        60
100    NR    50        75
 58     NR    NR         0
100    NR     70       95
 88      NR    45       58
100    100      0       97




NM = Reply received, but not including the appropriate monitoring results

NR = No reply received from the centre concerned

� EMBED Word.Picture.8  ���





C A R I B B E A N


M E T E O R O L O G I C A L


O R G A N I Z A T I O N











CMO Headquarters

October 2007

_1069830072.doc



