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Agenda Item 8:  Regional Implementation of World Area Forecast System (WAFS) 
 
 

REGIONAL PROGRESS IN WAFS IMPLEMENTATION 
 

(Presented by Chairman, WAFS Implementation Task Force) 
 

SUMMARY 
 
This paper reports on the progress of WAFS implementation in the ASIA/PAC Region. 
 
This paper relates to –  Strategic Objectives: 
 
A: Safety – Enhance global civil aviation safety 
C: Environmental Protection and Sustainable Development of Air Transport  

 
Global Plan Initiatives:  
GPI-19  Meteorological Systems 
 

 
 

1. Introduction 
 
1.1 This paper reports on the progress of WAFS implementation in the ASIA/PAC 
Region subsequent to CNS/MET SG/14 and discusses the follow-up actions that are needed to ensure 
implementation and utilization of the WAFS products in the ASIA/PAC Region. 
 
2. Regional Progress 
 
2.1  The progress of WAFS implementation in the ASIA/PAC Region has been tracked by 
the document ASIA/PAC WAFS Implementation Plan and Procedures developed and maintained by 
the WAFS/I TF since 1998.  This document was last updated by CNS/MET SG/14 in July 2010 and is 
included as Appendix A to this paper for review and necessary updating by this meeting. 
 
2.2  The meeting is invited to review the progress of WAFS implementation in the 
ASIA/PAC Region against the “Indicative Timetable for Implementation of WAFS” given in the 
ASIA/PAC WAFS Implementation Plan and Procedures (see Appendix A), in particular the progress 
of the following items, which are already due for completion or will be due for completion within the 
next year: 
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Item Task/Stage of Implementation of WAFS Anticipated Date  
 

19 
 
WAFCs provide web-based gridded forecasts 
of icing, turbulence and CB 

 
Removed from WAFS 

long term plan 
 

20 
 
Regional training on the use of the gridded 
forecasts 

 
TBD 

 
21 

 
WAFS end-user workstations upgraded to 
accept the GRIB2 code form 

 
May 2011 – Nov 2013 

 
22 

 
Termination of the ISCS-G2 service 

 
30 June 2012 

 
23 Broadcast of WAFS forecasts in the GRIB1 

ceases 
Nov 2013 

 
2.3   Regarding item 20, training through the provision of computer-based training 
products and web-based training package for States on the operational use of new gridded WAFS 
forecasts would be deferred until visualization standards for these elements had been finalized and 
timescales for their operational implementation had been determined. However, to support the 
operational use of the new gridded WAFS forecasts, WAFSOPSG/6 agreed to develop guidance on 
their interpretation (Conclusion 6/12). In addition it was agreed that the WAFS Provider States would 
review the training requirements for the new gridded WAFS forecasts for CB clouds, icing and 
turbulence in light of the development of the guidance on their interpretation (Conclusion 6/13). 
 
2.4 The meeting may also wish to note that, at the WAFSOPSG/6 meeting, the users 
reiterated the requirement for SIGWX forecasts in their current format.  However, it is noted that the 
WAFS SIGWX charts were not the same as the WAFS upper-air gridded forecasts. Visualization of 
the WAFS upper-air gridded forecasts could not be expected to duplicate or align with the current 
SIGWX forecasts since the latter was human-produced and the former was computer produced.  In 
this connection, the WAFSOPSG/6 meeting agreed that the WAFC Provider States should continue 
with the provision of WAFS SIGWX forecasts in the current formats, viz. BUFR code and PNG chart 
forms (Decision 6/17).  In addition, the IATA member was invited to develop, in consultation with the 
World Meteorological Organization (WMO), a detailed concept of operations which would include 
requirements for the provision of probabilistic forecasts of icing and turbulence expressed in terms of 
indices rather than categories (Conclusion 6/16). 
 
2.5 The WAFSOPSG/6 meeting endorsed the draft Amendment 76 to Annex 3 - 
Meteorological Service for International Air Navigation (Conclusion 6.3), which would: 
 

a)  enable the provision of concatenated route-specific wind/temperature forecasts; 
b)  introduce additional wind and temperature forecasts for FL 410 (175 hPa) 

prepared by the world area forecast centres (WAFC); 
c)  introduce additional geopotential altitude forecasts for FL 270 (350 hPa) and 

FL 410 (175 hPa) prepared by the WAFCs; 
d)  render operational the WAFS gridded significant weather (SIGWX) forecasts 

for CB clouds, icing and turbulence1; and 

                                                 
1 The rendering of the "operational" status of the gridded forecasts for CB, icing and turbulence is conditional 
upon the successful harmonization of the WAFS gridded data sets for these products; positive results of the 
forthcoming verification of the forecasts; and provision of updated guidance material on the new gridded data. 
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e)  enable the alignment of SIGWX charts during back-up operations between 
WAFCs. 

 
3. Future Work Programme 
 
3.1 In the light of the above discussion, the meeting may wish to consider the necessary 
changes to the ASIA/PAC WAFS Implementation Plan and Procedures, and to review the work 
programme and composition of the WAFS/I TF (Appendix B) and formulate the following decision: 
 

Decision 15/xx    – ASIA/PAC WAFS Implementation Plan and WAFS 
Implementation Task Force 

 That,  
 
 (a) the ASIA/PAC WAFS Implementation Plan and Procedures be amended as 

shown in Appendix xx to the report; 
 
 (b) the work programme and composition of the WAFS Implementation Task 

Force be amended as given in Appendix xx to the report. 
 
4. Issues on WAFS trial gridded forecasts 
 
4.1 At the WAFSOPSG/6 meeting, WAFC Provider States were invited to provide 
updated guidance material on the interpretation of new gridded data, pursue further improvement and 
harmonization of the WAFS gridded forecasts for turbulence, icing and CB cloud and to conduct 
routine verification of the WAFS gridded forecasts using extensive datasets to establish to the extent 
possible the quality of the products in different parts of the world and report back to WAFSOPSG/7.   
 
4.2 To support this effort, Hong Kong, China gathered icing reports in March 2011 and 
conducted qualitative comparison with trial gridded maximum icing potential.  All reports were 
within Hong Kong FIR and between FL190 and FL260 for comparison with the trial gridded forecast 
of maximum icing potential for FL180 and FL240 issued by WAFC Washington and WAFC London.   

4.3 Figures 1 to 4 show the details of the icing reports and the corresponding maximum 
icing potential forecast (latest WAFS forecast received during the time of aircraft reports).  Figure 5 
shows the time series of 9 hour forecast of maximum icing potential at location of aircraft icing 
observation for a period of one week (25 – 31 March 2011) covering all the 4 reports.  Figure 6 shows 
the 5 x 5 grid points forecast of maximum icing potential with central grid point at the location of 
aircraft icing observation.   The followings are observed: 
 
4.4 Temporal Coverage 
 

a) As shown in Figure 5, forecast by WAFC Washington were often lower in 
category than those by WAFC London.  WAFC London often forecast at 
FL180 and FL240 a higher category of 6 (85% - 100%) and 5 (70% - <85%) 
respectively while WAFC Washington forecast lower categories (mostly in 
categories 1-3). 

b) For WAFC London, the forecast at the time of aircraft icing observation was 
mostly higher than other forecast times. 

c) For WAFC Washington, the forecast at time of aircraft icing observation was 
sometimes lower when compared with values at other times.   
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4.5 Geographical Coverage 
 

a) As shown in Figure 6, forecasts by WAFC Washington were in general lower 
in terms of category than those by WAFC London. 

b) WAFC London forecasts at FL180 and FL240 indicated a higher category of 
6 and 5 respectively at the location of report in all the four cases.   Looking at 
a wider area (Figures 1 to 4), the proportion of grids with higher categories of 
5 and 6 was also high.  

c) WAFC Washington FL180 forecast values at location of aircraft icing report 
were rather low (category 3 in or below), as compared with the highest value 
(category 5 or 6) within 5 x 5 grid points at the same level.  Hence, the 
likelihood of icing at location of report was not prominent as shown by the 
forecasts.  

 
4.6 WAFC Provider States mentioned in WAFSOPG/6 that neither the maximum nor the 
mean icing potential had any relationship to severity or intensity. However, interpretation of such 
products, especially the likelihood of encountering icing at a given location, is still rather difficult and 
very different between the two WAFC forecasts. 
 
4.7 Subsequent to the implementation of amendment 75 to ICAO Annex 3 which took 
effect from November 2010, icing or turbulence of moderate intensity or above encountered by 
aircraft should be reported as special aircraft observations.   Moreover, ICAO Annex 3 Appendix 3 
3.1.1 stipulated that the meteorological watch office shall transmit without delay the special air-
reports received by voice communications to WAFCs.  Much more actual reports should now be 
available to WAFC Provider States for verifying their products or for enhancing guidance materials 
on interpretation of their products. 
 
4.8 In view of the foregoing, it is apparent that the identified issues in the compatibility of 
the gridded forecasts of the two WAFCs will need to be further addressed before their operational use.  
Considerations should also be given in the verification and interpretation of gridded forecasts using 
actual pilot reports. 
 
5.  Reception of SIGMET from WAFS 
 
5.1 To support the SIGMET Advisory trial in Asia, Hong Kong, China has been closely 
monitoring the reception of SIGMETs from MWOs participating in SIGMET Advisory trial in Asia.  
The availability of these SIGMETs as well as SIGMETs for Hong Kong FIR in SADIS satellite 
broadcast, SADIS FTP and WIFS were compared against those received from AFTN on 28 June 2011.  
Result is listed in Table 1.  Following is a summary: 
 

 

Source of SIGMETs 

AFTN 
SADIS 

Broadcast SADIS FTP WIFS 
Number of SIGMETs received 
(excluding repeating messages) 46 45 41 37 

 
5.2 Based on the above observations, the availability of SIGMETs from SADIS FTP is 
apparently higher as compared with WIFS.  Furthermore, there are still a number of SIGMETs 
available from AFTN but not received via SADIS FTP and WIFS.  It was understood that WIFS has 
been considered operational. Considering the impending termination of the ISCS satellite broadcast 
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scheduled for June 2012, there is urgent need to further improve the completeness of WIFS’s OPMET 
data streams.   
 
6. Information on radioactivity information included in SIGWX chart (BUFR and PNG) 
issued by WAFC London and WAFC Washington 
 
6.1 Since the accidental release of radioactive material by Fukushima nuclear power plant 
that occurred off northeastern Japan on 11 March 2011, radioactivity symbol was included in SIGWX 
commencing, in general, from 16 March 2011.  Relevant standards regarding inclusion of 
radioactivity symbol as stipulated in ICAO Annex 3 Appendix 2 are extracted in Appendix C.  Below 
are some observations regarding the inclusion of radioactivity symbol in SIGWX charts. 
 
6.2  A reminder “CHECK NOTAM FOR RADIATION LEAK” is included in the legend 
of SIGWX chart issued by WAFC London (see Figure 7).  This is in accordance with standard 1.3.3 
(j) of ICAO Annex 3 Appendix 2.  However, no such reminder was found in SIGWX chart issued by 
WAFC Washington (see Figure 8). 
 
6.3  Latitude/Longitude of the site of the accident 
 

a) WAFC London slightly changed the latitude and longitude of the site of the 
accident quite often in the SIGWX charts (in BUFR code).  Figure 9 showed a 
list of latitude and longitude encoded in BUFR code of WAFC London 
SIGWX Chart during the period from 16 March 2011 to 30 June 2011.  
Below is a summary of the latitude/longitude that were encoded in BUFR 
code and PNG chart during the period: 

 
 

BUFR PNG 
Remarks Latitude Longitude Latitude Longitude 

37.3999 142 37.4N 142.0E 
This figure appeared on chart 
valid for 20110527 12UTC and 
18UTC 

37.3999 141.0099 

37.4N 141.0E  

The figure given in tenths of 
degree is normally found in 
PGN charts since 16 March 
2011.  For figures encoded in 
BUFR code, see Figure 9 for 
date of charts 

37.3999 141 
37.3999 140.9900 
37.3900 141 
37.3900 140.9900 
37.3900 140.9799 
37.3900 140.97 

 
b) In WAFC London SIGWX (PNG) chart, location is given in tenths of degree 

(37.4N 141.0E).  Hence, most of the above variation in latitude/longitude 
were not reflected in PNG chart, except the first one (37.4N 142.0E) which 
has appeared on chart valid for 20110527 12UTC & 18UTC. 

 
c) WAFC Washington did not often change the latitude and longitude of the site 

of the accident in the SIGWX charts, except for the following on chart valid 
for 20110413 12UTC: 
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BUFR PNG  
Remarks Latitude Longitude Latitude Longitude 

37.3999 141 37.4N 141E This figure is normally found in 
charts since 16 March 2011 

37.1000 141 37.1N 141E 
This figure only appeared on 
chart valid for 20110413 
12UTC 

 
d) WAFC Washington has not included radioactivity symbol in PNG charts 

(valid for 20110421 18UTC and 20110420 00UTC, see Figure 10).  There 
were also a number of occasions that radioactivity symbol was not included in 
BUFR code. 

 
6.4 As seen from the above observations, coordination between two WAFCs and the 
RSMC concerned should be enhanced to ensure consistency and accuracy of radioactive information, 
including the location and timing of radioactivity symbol.   
 
7.  Action by the Meeting 
 
7.1 The meeting is invited to note the information provided in this paper and to exchange 
views on the progress of WAFS implementation in the Asia/Pacific Region.  Following the 
discussions on the issues highlighted in Sections 4 to 6 above, the meeting may wish to formulate the 
following draft Conclusion: 
 

Draft Conclusion 15/xx – Improvements to WAFS Implementation 
  
 That,  
 

a) the WAFC Provider States be urged to work on (i) harmonizing the trial 
gridded forecast products; (ii) verifying the trial gridded forecast products, 
including the use of actual pilot reports; and (iii) providing guidance on 
interpretation of trial gridded forecast products.  These trial gridded products 
should only be considered for operational use subject to (i) successful 
harmonization of products; (ii) positive verification results and 
(iii) availability of updated guidance materials; 

b) the WAFC Provider States be urged to improve upon the availability of 
OPMET data; and 

c) the WAFC provider States be urged to enhance their coordination with the 
RSMC to ensure consistency and accuracy of radioactive information on 
SIGWX charts. 

 
_ _ _ _ _ _ _ _ _ _ _ _ _ 
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Figure 1:  Moderate to severe icing was observed at 20110327 0936UTC.  
 Location N2215 E11545 FL200/260 (marked in red circle in radar/satellite image and in 

red square in WAFC forecast), aircraft type A321 

WAFC London 
FL180 

WAFC London 
FL240 

WAFC Washington 
FL180 

WAFC Washington 
FL240 



CNS/MET SG/15 – WP/42 (Revised) 
Agenda Item 8 
25/07/11 
 

-8-

 

 

 
Figure 2 Moderate icing was observed at 20110328 0630UTC 
 Location N2118 E11252 FL200 (marked in red circle in radar/satellite image and in red 

square in WAFC forecast), aircraft type B738 

WAFC Washington 
FL180 

WAFC Washington 
FL240 

WAFC London 
FL180 

WAFC London 
FL240 
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Figure 3:  Severe icing was observed at 20110328 1604UTC 
 Location N2056 E11347 FL250 (marked in red circle in radar/satellite image and in red 

square in WAFC forecast), aircraft type A333 

WAFC Washington 
FL180 

WAFC Washington 
FL240 

WAFC London 
FL180 

WAFC London 
FL240 
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Figure 4: Moderate icing was observed at 20110329 0805UTC 
 Location N2159 E11333 FL190 (marked in red circle in radar/satellite image and in red 

square in WAFC forecast), aircraft type A343 

WAFC Washington 
FL180 

WAFC Washington 
FL240 

WAFC London 
FL180 

WAFC London 
FL240 
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To facilitate comparison, the maximum icing potential is categorized as follows: 
Maximum icing 
potential (%) 0 – <10% 10% – <30% 30% – <50% 50% – <70% 70% – <85% 85% – 100% 

Category 1 2 3 4 5 6 

Color scale       
 

Figure 5: Time series of 9 hour forecast of maximum icing potential at location of aircraft icing 
observation for a period of one week (25 – 31 March 2011) 
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Aircraft 
Report 

Aircraft 
Type 

Date/ 
Time 
(UTC) Location 

Gridded forecast of maximum icing potential at 
location (latitude/longitude) of report 

WAFC London WAFC London 
Moderate 
to severe 
icing 

A321 20110327 
0936 

N2215 
E11545 
FL200/260 

Forecast for 20110327 0900 based on 20110327 0000 
FL180 FL180 

FL240 FL240 

Moderate 
icing 

B738 20110328 
0630 

N2118 
E11252 
FL200 

Forecast for 20110328 0600 based on 20110328 0000 
FL180 FL180 

FL240 FL240 

Severe 
icing 

A333 20110328 
1604 

N2056 
E11347 
FL250 

Forecast for 20110328 1500 based on 20110328 0600
FL180 FL180 

FL240 FL240 

Moderate 
icing 

A343 20110329 
0805 

N2159 
E11333 
FL190 

Forecast for 20110329 0900 based on 20110329 0000
FL180 FL180 

FL240 FL240 

Figure 6: 5 x 5 grid points forecast of maximum icing potential with central grid point at location of 
aircraft icing observation  
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Figure 7 :  SIGWX FL250-630 issued by WAFC London valid for 00UTC 25 June 2011. 

 
 

 
Figure 8 :  SIGWX FL250-630 issued by WAFC Washington valid for 00UTC 25 June 2011. No 

reminder “CHECK NOTAM FOR RADIATION LEAK” is included in legend. 
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Figure 9 : List of latitude and longitude encoded in BUFR code of WAFC London SIGWX Chart 

during the period from 16 March 2011 to 30 June 2011 
 

 

 
Figure 10 : SIGWX FL250-630 issued by WAFC Washington valid for 00UTC 22 April 2011. 

Radioactivity symbol was not included. 
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Table 1 :  Comparison of availability of SIGMETs received from AFTN, SAIDS broadcast, SADIS 
FTP and WIFS 

Name of FIR 
SIGMET Sequence 
Number AFTN 

SADIS 
satellite broadcast 

SADIS 
FTP WIFS 

VHHK HONG KONG FIR VHHK SIGMET 1     
  VHHK SIGMET 2     
  VHHK SIGMET 3    
  VHHK SIGMET 4     
  VHHK SIGMET 5     
  VHHK SIGMET 6     
VDPP PHNOM PENH FIR VDPP SIGMET 1    
  VDPP SIGMET 2    
  VDPP SIGMET 3    
VVNB HA NOI FIR VVNB SIGMET 1     
  VVNB SIGMET 2     
  VVNB SIGMET 3     
  VVNB SIGMET 4     
  VVNB SIGMET 5     
VVTS HO CHI MINH FIR VVTS SIGMET 1     
  VVTS SIGMET 2     
  VVTS SIGMET 3     
ZBPE BEIJING FIR ZBPE SIGMET 1     
  ZBPE SIGMET 2     
ZGZU GUANGZHOU FIR ZGZU SIGMET 1     
  ZGZU SIGMET 2     
  ZGZU SIGMET 3     
  ZGZU SIGMET 4     
  ZGZU SIGMET 5    
  ZGZU SIGMET 6    
ZHWH WUHAN FIR ZHWH SIGMET 1     
  ZHWH SIGMET 2     
  ZHWH SIGMET 3     
ZJSA SANYA FIR ZJSA SIGMET 1     
  ZJSA SIGMET 2     
  ZJSA SIGMET 3     
  ZJSA SIGMET 4     
ZLHW LANZHOU FIR ZLHW SIGMET 1     
  ZLHW SIGMET 2    
  ZLHW SIGMET 3     
  ZLHW SIGMET 4     
ZPKM KUNMING FIR ZPKM SIGMET 1     
  ZPKM SIGMET 2    
  ZPKM SIGMET 3     
ZSHA SHANGHAI FIR ZSHA SIGMET 1     
  ZSHA SIGMET 2     
  ZSHA SIGMET 3    
  ZSHA SIGMET 4     
  ZSHA SIGMET 5     
ZWUQ URUMQI FIR ZWUQ SIGMET 1     
ZYSH SHENYANG FIR ZYSH SIGMET 1     
  Total     46 45 41 37 
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Appendix A 
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Appendix C 
 
 
Extracted from ICAO Annex 3 Appendix 2 
 
1.3.3 Items included in SIGWX forecasts 
SIGWX forecasts shall include the following items: 
….. 
j) information on the location of an accidental release of radioactive materials into the 

atmosphere of significance to aircraft operations, comprising: the radioactivity symbol at 
the site of the accident and, at the side of the chart, the radioactivity symbol, 
latitude/longitude of the site of the accident, date and time of the accident and a reminder 
to users to check NOTAM for the area concerned. 

….. 
  
 
1.3.4 Criteria for including items in SIGWX forecasts 
The following criteria shall be applied for SIGWX forecasts: 
…… 
d) where a volcanic eruption or an accidental release of radioactive materials into the 

atmosphere warrants the inclusion of the volcanic activity symbol or the radioactivity 
symbol in SIGWX forecasts, the symbols shall be included on SIGWX forecasts 
irrespective of the height to which the ash column or radioactive material is reported or 
expected to reach; and 

….. 
 
 


