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摘     要

民用航空局飛航服務總臺（簡稱飛航服務總臺）自民國80年5月與日本氣象協會（Japan Weather Association；JWA）簽署「氣象資料提供服務合約」以來，雙方透過「東京－臺北氣象傳真系統」之國際衛星通信電路及網際網路，無論在資料的傳輸、擴充、更迭或是資料品質的控管問題上，都能經由每年臺北和東京兩次的技術協商會議得到充分的解決。

此次在東京舉行的技術協商會議除了商討資料供應及日本氣象廳（Japan Meteorological Agency； JMA）如何取得和使用飛機空中觀測報告（Aireport）問題外，職並在JWA人員的安排和陪同下順道訪問日本羽田機場東京航空地方氣象台及全日空航空公司，得以進一步瞭解日本航空氣象作業現況及航空業者之氣象簽派作業，所攜回資訊將可做為臺北飛航情報區航空氣象作業改進之參考。
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1、 目的
民用航空局飛航服務總臺（簡稱飛航服務總臺）自民國80年5月與日本氣象協會（Japan Weather Association；JWA）簽署「氣象資料提供服務合約」以來，雙方無論在資料的傳輸、擴充、更迭或是資料品質的控管問題上，都能透過每年臺北和東京兩次的技術協商會議得到充分的解決，同時臺北航空氣象中心同仁亦可透過此會商機會，由JWA協助取得國際民航組織最新相關航空氣象資訊，及安排參訪日本氣象廳（Japan Meteorological Agency； JMA）所屬官方氣象單位，這對臺北航空氣象中心在規劃航空氣象服務工作上助益甚大。

「東京－臺北氣象傳真系統」是JWA透過國際衛星通信電路及網際網路之通信技術將日本氣象廳所製作之各種天氣圖表、數值預報資料及氣象衛星資料轉傳進入臺北航空氣象中心航空氣象現代化作業系統（Advanced Operational Aviation Weather System；AOAWS）。為使傳真系統能順利運行，雙方在合約上明訂每年分別在臺北和東京舉行技術協商會議，以解決技術上的問題。
職此行奉派前往日本JWA參加本年度「東京—臺北氣象傳真系統技術協商會議」，除了商討資料供應及日本氣象廳如何取得和使用飛機空中觀測報告（Aireport）問題外，並在JWA人員的陪同下順道訪問日本羽田機場東京航空地方氣象台及全日空航空公司，以瞭解日本氣象廳航空氣象作業現況及航空業者之氣象簽派作業，以作為臺北航空氣象中心改進航空氣象作業之參考。

2、 過程
職於民國96年12月17日上午8時50分，自臺灣桃園國際機場搭乘長榮航空公司BR-2198班機前往日本，於13時左右抵達日本東京成田國際機場（Narita Airport），辦理入境通關手續後，自行搭乘14時40分JR幹線電車，於16時30分抵達位於東京都豐島區東池袋之太陽城（Sunshine City）的王子飯店（Prince Hotel），並辦理旅館住宿手續。
次日，12月18日上午9時30分，於旅館大廳與營業部營業課國際業務代表神田修身先生見面，由其引導至位於太陽城第55樓JWA的辦公室拜會該協會東京都支社長山鳥 健一及營業部部長鈴木晉之丞兩位先生，經過短暫寒暄後，上午10時於該會54樓會議室舉行年度協商會議，參加會議的日方人員有氣象情報處理部部長奧山和彥、情報系統發展課課長下田晉也及營業部營業2課鈴木史朗等三位先生，會議進行約一個半小時結束。午餐後，下午2時至4時由下田晉也課長引導參觀該協會氣象資訊綜合線上服務（MICOS）系統及氣象情報處理部門，此部門對外提供各種氣象資訊及大氣海洋領域多樣化的服務，其客戶包括國際氣象單位及日本當地的電視公司、廣播、航運公司和電力公司等等。晚間由營業部部長鈴木晉之丞先生設宴款待，參加晚宴日方人員還包括神田修身先生及氣象情報處理部等三位先生，席間曾就台日雙方過去合作的點點滴滴，有一翻回顧和展望，令人印象深刻。
12月19日上午8時30分在JWA神田修身先生陪同下，搭乘地鐵前往東京羽田國際機場（Haneda Airport）東京航空地方氣象台訪問。該台雖位於東京航空局大樓內，但直屬於日本氣象廳，設有台長、次長辦公室及總務課、預報課、觀測課及通信課共4個課，其辦公室及預報室在5樓，環境相當寬長明亮，而氣象觀測室則位於大樓頂樓（10樓），走出室外可輕易鳥瞰機場四週和跑道，其視野良好是一處相當好的氣象觀測地點。職於上午10時首先拜會該台台長大野久雄先生，大野先生為日本國內大學氣象學博士，是一位溫文儒雅的長者，曾來臺灣旅遊過，對東部花蓮太魯閣氣勢磅礡的天然景觀印象深刻，此次對職的到訪，他除了表示歡迎之意外，對臺灣的航空氣象服務作業也相當感興趣，為了讓他更了解臺灣飛航服務現況，職除了提供一些書面資料供其參考外，也做了一些簡單的說明和討論，大野台長也很客氣的提供該台及日本氣象廳的簡介資料（如附錄一、二）供職攜回參考，由於雙方相談甚歡，晤談約30分鐘才結束。隨後由該台預報課主任預報官山下芳雄先生介紹機場航空氣象預報作業，隨後至頂樓之氣象觀測室參觀，由該台觀測課主任技術專門官佐藤尚志先生介紹羽田國際機場航空氣象觀測業務，大約上午11時50分結束該台訪問行程。

下午1時，職在JWA神田修身及鈴木史朗兩位先生的陪同下，前往同樣位於羽田國際機場日本全日空（All Nippon Airways；ANA）辦公大樓訪問，由全日空航務管制中心（Operations Control Center；OCC）主任吉野勝美先生負責接待和介紹該公司班機之營運現況，及OCC組織在航空氣象資訊之接收和運用情況，隨後並帶職參觀其航空氣象資訊作業系統。

12月20日上午整理攜回資料，下午3時前往日本氣象協會，與該會人員話別，並確認和簽署雙方協商會議紀錄（如附錄三），及拿取該會答應提供之相關文件和資料（如附錄四、五）。

12月21日上午10時，自旅館搭乘機場利木津（Airport Limousine）巴士至成田國際機場，再搭乘長榮BR2197次14時起飛的班機回臺，於臺北時間約17時返抵桃園國際機場，順利完成此次之行程。

3、 協商內容及決議事項

此次協商會議我方僅提出兩個討論議題，其內容及決議事項分述如下：

議題一：請日本氣象協會（JWA）設法增加提供世界區域預報中心（World Area Forecast Center；WAFC）所製作之下列3種高層風和氣溫預報圖表（如附錄六）給我方使用：

1、 PWCE G Domain 500hPa FL180 wind/temperature24hrs forecast；

2、 PWYE I Domain 500hPa FL180wind/temperature24hrs forecast；

3、 PWYE I Domain 700hPa FL100 wind/temperature24hrs forecast。

日方答覆：日本氣象廳目前並未傳送上述3種圖表給JWA，但為滿足我方需求，JWA會盡力於2008年1月底前提供這些圖表；但如果JWA無法從保證資料來源之處取得這些圖表，JWA將盡最大的努力從國際網站取得這些圖表，並提供給我方。

決    議：日方答應我方要求，會盡力於2008年1月底前提供上述圖表給我方。

議題二：日本氣象廳（JMA）和日本氣象協會（JWA）是如何取得和使用飛機空中報告（ACARS）之天氣資料？

日方答覆：JWA並未自JMA接收ACARS資料，所以無法轉送給我方。經向JMA詢問後，得知日本自2003年4月開始由全日空及日航兩家航空公司所屬航空器，於飛行日本國內空域時，會自動轉發ACARS天氣資料給JMA，所以JMA每天透過高高頻（VHF）無線電站網會蒐集到來自200架航空器將近10,000個ACARS之天氣資料。JMA自2004年8月起將所收到之ACARS天氣資料依據世界氣象組織（WMO）電碼手冊FM42-AMDAR（Aircraft Meteorological Data Relay）之電碼格式，透過全球電信系統（Global Telecommunication System；GTS）進行國際交換，並於2006年4月開始在航務作業上傳送AMDAR資料，其資料除用BUFR 格式傳播外，亦用平均海平面氣壓（QNH）將高度轉換為飛航空層。目前AMDAR資料已經廣泛運用在JMA的中尺度數值天氣預報模式中，由於新增加溫度和風這兩項分析要素，使得這兩種模式的預報產品的準確性出現明顯改善。

決   議： 日方答應會後向JMA索取有關AMDAR資料在天氣預報上之應用文件供我方參考。

4、 心得
職此次奉派前往日本JWA參加「東京－臺北傳真系統技術協商會議」，並有幸在JWA人員的安排下，順道參訪日本羽田國際機場東京航空地方氣象台及全日空航空公司的航空氣象作業，獲致以下幾點心得：
1、 善用JWA之合作管道，促進與日本航空氣象單位之交流。 

JWA為一在日本國土運輸省監督下運作之財團法人機構，成立於1950年。它是在日本國家氣象服務的法律基礎下，可以按照一般商業行為對各行各業提供定制化之氣象產品及有關之公共服務如氣象廣播、天氣預報與天氣諮商等等，其業務有別於負責協助改善公共福利、預防和減輕自然災害及促進產業繁榮的政府機關－日本氣象廳。JWA作為一個沒有政府資助的商業機構，在確保提供全方位的氣象服務上，在日本可說至為重要。
由於JWA的業務及人事皆與日本氣象廳保持非常密切的往來關係，所以我方應積極利用與JWA的合作管道，蒐集國際民航組織（ICAO）或世界氣象組織（WMO）相關航空氣象資訊及作業技術，甚至透過JWA安排前往日本航空氣象作業單位參訪，以了解日本航空氣象作業之近況與發展，以為臺北飛航情報區航空氣象作業之借鏡。

2、 吸取日本航空氣象作業之優點，以強化我方航空氣象之服務品質。
日本羽田國際機場東京航空地方氣象台是隸屬於日本氣象廳，其航空氣象業務主要區分為預報、觀測及通信三大類，分別由預報課、觀測課及通信課負責。預報業務除負責東京飛航情報區惡烈天氣守視和發布預報資訊（SIGMET）外、還需負責發布羽田、小松、新瀉及富山等四個機場0~9小時和9~27小時之機場預報（TAF），以及包括強風、暴風、颱風、大雨、大雪和高潮位等機場警報，同時亦需每天定時一次或二次向航空管理部門及航管部門提供氣象情報解說，以利各部門能夠了解機場及飛航情報區之天氣變化趨勢。這些工作除了定時解說和不擔負國際線航空氣象業務外，大多與臺北航空氣象中心所掌管的業務相類似。為增加機場氣象預報之精準度，該課在2個機場監視席位上皆配置有機場跑道能見度及雲分布之室外監控攝影機（CCTV），好讓預報員在編發TAF時可以清楚了解羽田、小松、新瀉及富山等四個機場之實際天氣情況，其做法相當值得我方參考。

日本羽田國際機場有16L/34R、16R/34L及22/04等三條跑道，除配備有自動氣象觀測系統（AMOS）外，最值得注意的是該機場亦設置都卜勒氣象雷達（RADAR）、聲波雷達（LIDAR）及落雷偵測網（LIDEN）等三套先進的氣象觀測設備，以輔助氣象人員能夠充分掌握發生在機場周遭之強降水、雷暴雨及強烈低空風切等危害飛行安全之天氣現象，以利及時發布航區惡烈天氣之預報及機場警報；因此，該機場的觀測業務的質量比起臺灣桃園國際機場可說有過之而無不及。

由於東京航空地方氣象台獨立於東京航空局外，有關直屬機場之氣象裝備及通信網之建置、維護與監控皆由該台自行負責維持與管理，所以該台配置有專門維護氣象裝備及熟悉通信方面之技術人才，這種專業分工的做法相當值得我方效法。

3、 由全日空的航務管制作業，更加了解航空氣象資訊對飛航的重要性。
日本全日空（ANA）每天約有860架次及110架次分別飛行日本49個國內機場及28個全世界國際機場，目前有BOE747-400、BOE777、BOE767及A320等機型共215架飛機，是一家頗具規模及競爭力之國際航空公司，其航務管制中心（Operations Control Center；OCC）是由飛行進度管制、飛行組員調度、空服員調度、飛機維修營運、客運信息管理、飛航簽派等6個部門所組成，職員約有100多人，其中負責飛航簽派（Flight Dispatch）業務的有將近90人。飛航簽派部門設置短程航機簽派、長程航機簽派、航空情報及氣象情報（Weather information section ）共四個課。氣象情報課主要負責分析和預報機場之危害天氣現象與空中飛行亂流，其使用之飛行操作天氣系統（Weather information system；WIS）及圖型化天氣資料系統（Graphical weather information system；MAGICS）可提供該公司全球航務運行所需之氣象資料，這兩大系統的氣象資料庫以付費方式由JMA及JWA負責提供。由於日本是全世界受天氣影響非常嚴重的國家之一，因為每年冬天該區高空有全球最強的噴射氣流通過，且常有自中國大陸移出之猛爆型低氣壓經過，而夏天則經常有颱風侵襲，所以晴空亂流（CAT）、強風、大雨、大雪等惡烈天氣可說經常出現。為確保航機之飛行安全，全日空的簽派人員不但擁有良好的氣象知識，同時對於航空氣象資訊的運用亦非常嫻熟，尤其是利用JMA的AMDAR資料以及該公司班機每10分鐘下傳一筆飛機空中報告（ACARS）的圖繪顯示系統，可以及時了解目前每一條航路上的天氣概況，如研判有顯著天氣系統接近，即可馬上通知後續航機因應或避離，這種做法對確保航空器安全幫助甚大，相當值得我方及國籍航空公司參考發展。

5、 建議事項
1、 日本羽田機場東京航空氣象台於日間空中交通繁忙期間會定時或不定時提供氣象諮詢、預報及建議予航管部門參考，此種作法有助於航管人員對於航區及機場天氣情況之瞭解。建議參考日本東京航空氣象台作法，由臺北航空氣象中心利用AOAWS系統之氣象資訊，每日一次定時利用電話為區域管制中心（ATCC）的航管督導進行飛行天氣簡報，及不定時簡報航區內顯著危害天氣之消長情況，以增進氣象對飛航管制之效益。
2、 日本是全世界氣象科技最先進的國家之一，也是世界氣象組織及國際民航組織在亞太地區相當重要之氣象貢獻國，其航空氣象服務的進展向來走在國際領先地位；因此，如何善用與JWA的合作管道，積極促進與日本航空氣象單位的交流，是一項值得繼續努力的工作。建議下次人員訪日時，可敦請JWA儘力協助安排我方人員參訪成田國際機場航空氣象台，以進一步了解日本國際航空氣象服務的現況。

3、 目前全世界氣象先進的國家都非常重視飛機空中報告（ACARS/AMDAR），因為飛機空中報告資料已證明可應用在飛行計畫、機場天氣（低空風切、雲幕及能見度）、空中航路積冰和亂流預報，以及做為氣象數值預報模式之初始資料，所以ICAO極力推動此作業，凡參與資料交換國家，皆可進入AMDAR全球資料庫，取得資料應用。台灣目前並無AMDAR作業，此作業值得臺北航空氣象中心進一步了解和推動，如能克服困難加以實施，對本區之航空氣象預報效能將有所助益。

4、 目前本局的航空氣象業務包括法規修訂、計畫擬定、人員訓練、氣象系統規劃、以及國際氣象事務聯繫，大多由臺北航空氣象中心負責。為落實單位職掌及行政幕僚與作業分工之體制，建議考量酌增局本部飛航管制組及飛航服務總臺飛航業務室氣象人員，以統籌規劃各項航空氣象業務。

6、 附錄

附錄一：東京航空地方氣象台業務概要
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Goal -
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Meteorological service in Japan
was initiated in 1875 by the Tokyo
Meteorological Observatory (TMO)
within the Ministry of the Interior.
TMO was renamed the Central
Meteorological Observatory (CMO)
in 1887 and was transferred to the
Ministry of Education in 1895. In
1956, CMO became an extra-min-
isterial bureau of the Ministry of
Transport (MOT) under the name of
the Japan Meteorological Agency
(UMA). In January 2001, MOT was
reorganized into the Ministry of
Land, Infrastructure and Transport
(MLIT). JMA now serves as one of
the most advanced and leading
national meteorological services in
the world discharging both national
and international responsibilities.

Organizational Structure -
Observations-
Telecommunications and Data Processing System
Numerical Weather Prediction

Forecasting Services -

Aviation Weather Services

Climate Change and Global Environmental Issues
Monitoring of Earthquakes, Tsunamis and Volcanic Activities
Public Weather Services and Consultative Services
International Cooperation

Toward Further Improvement of the JMA's Services -

Year

Event

1875

1883
1884
1884
1887
1895
1921
1922

1930
1938
1943
1945
1953
1954
1956
1959
1969
1974
1977
1991
1993
2001

Tokyo Meteorological Observatory (TMO), predecessor of JMA, established within the
Ministry of Interior.

The first weather map issued

The first national weather forecast issued.

Nation-wide seismic intensity observations started.

TMO renamed the Central Meteorological Observatory (CMO).

CMO transferred to the Ministry of Education.

Oceanographic and marine meteorological observations began.

Meteorological Expert Education School, predecessor to the Meteorological College,
established.

Aviation weather service started

Radiosonde upper-air observations started.

CMO transferred to the Ministry of Transport and Telecommunication.

CMO placed under the Ministry of Transport.

Japan joined World Meteorological Organization (WMO).

Weather radar observations started.

CMO became JMA, an extra-ministerial bureau of the Ministry of Transport.
Numerical weather predictions started.

Automated Data Editing and Switching System (ADESS) established.

Automated Meteorological Data Acquisition System (AMeDAS) established.

GMS, JMA's first geostationary meteorological satellite launched

Seismic intensity meters observations started.

Meteorological Service Law revised to establish Certified Weather Forecasters System.
JMA placed under the Ministry of Land, Infrastructure and Transport (MLIT)

Chronology of the Japan Meteorological Agency
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As part of the Government of Japan, the Japan Meteoro-
logical Agency (JMA) implements the services with the
following ultimate goals in compliance with the Act for Estab-
lishment of MLIT and the Meteorological Service Law:

* Prevention and mitigation of natural disasters,

* Safety of transportation,

* Development and prosperity of industry, and

* Improvement of the public welfare.

To meet these goals, JMA has been focusing its efforts on
monitoring of earth environment and forecasting of natural
phenomena in the atmosphere, ocean and the earth, as well
as on conducting researches and technical developments in
the relevant fields. JMA is also active in international cooper-
ation regarding both meteorology and seismology to meet
Japan'’s international obligations and to promote partnership
with National Meteorological and Hydrological Services as well
as various international agencies concerned.

p—p

Tokai Earthquake Warning Statement ),

| by Prime Minister

A particular emphasis is placed on prevention and mitiga-
tion of natural disasters, since a variety of natural hazards such
as typhoons, heavy rains and earthquakes has been jeopar-
dizing our nation. JMA, as a single national authority to issue
weather-related and tsunami warnings and advisories, has the
responsibility for provision of reliable and timely information to
governmental agencies and citizens/inhabitants for natural
disaster prevention and mitigation. In case of major earth-
quakes or tsunamis, senior government officials of relevant
ministries and agencies are summoned to the Prime Minister's
Official Residence to respond to the disaster in an appropri-
ate and coordinated way, based on earthquake information
and tsunami warning issued by JMA.

Thus, JMA plays a vital role in natural disaster prevention
and mitigation activities in the country through the coopera-
tion and coordination with relevant authorities including the
central and individual local governments.

Tokai Earthquake Prediction Information
from the Director-General of JMA

—l

Report of Tokai ~ —~ —
Earthquake !
Prediction

Information

JMA

| Monitoring of extreme
| natural phenomena such

and Agencies

Ministries

Administrative Bodies

Natural Disasters)

Flow of Disaster
Prevention Information

Action taken by ==k
Organizations other than JMA

—

as Earthquake, Tsunami, In;harge of T
Typhoon and Heavy Rain isaster 1
prevention 1
Disaster Prevention Info. :
1
B >

(based on the Basic Law on

Disaster prevention operation schemes and role of JMA
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In the central government structure of Japan, the Japan Meteorological Agency (JMA) is placed as an extra-ministerial bureau
of the Ministry of Land, Infrastructure and Transport.

1~ _Cabinet Office

Diet = Ministry of Internal Affairs and Communications

-~ _Ministry of Justice

= Ministry of Foreign Affairs

= Ministry of Finance
~ Cabinet |-

Ministry of Health, Labour and Welfare

Labour Relations Commission
for Seafarers

Ministry of Agriculture, Forestry and Fisheries

Ministry of Economy, Trade and Industry ~ Japan Meteorological Agency

|
|
|
|
|
Ministry of Education, Culture, Sports, Science and Technology |
|
| |
|
" Courts | ~_Ministry of Land, Infrastructure and Transport I -+

| |

|
Japan Coast Guard I
|

= Ministry of the Environment Marine Accident Inquiry Agency

Organizational chart of the national authorities of Japan

JMA is comprised of Headquarters, Local Offices (District/Marine/Local Meteorological Observatories and Weather Stations)
and Auxiliary Organs. All JMA services are conducted with a total staff of 5,841 and budgetary resources of 68.9 billion Yen
(approx. 600 million US dollars) per year, as of FY2006.

Director-General

Deputy Director-General

Headquarters Local Offices Auxiliary Organs

Volcanological Department

Global Environment
and Marine Department

District Meteorological
Observatory (5)
Okinawa Meteorological
Observatory

Meteorological
Research Institute

Meteorological

Satellite Center

Local Meteorological
Observatory (47)
Aviation Weather
Service Center (4)

Aerological Observatory

Weather Station (46)
Aviation Weather Station (6)

Magnetic Observatory

Meteorological College

Marine Observatory (4)

Organizational structure of JMA
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JMA Headquarters serves as both the administrative and Administration, Forecast, Observations, Seismological and Vol-
operational center of the Agency. It is comprised of a Director- canological, and Global Environment and Marine Departments.
General, a Deputy Director-General and five Departments: the

@ District/Marine/Local Meteorological Observatories and Weather Stations

To carry out a wide range of services for local communities, established for aviation meteorological services. Four Marine
JMA operates a number of observatories and weather stations Observatories in Hakodate, Kobe, Nagasaki and Maizuru offer
across the country. Sapporo, Sendai, Tokyo, Osaka, and marine meteorological and oceanographic services.
Fukuoka District Meteorological Observatories (DMOs) and the
Okinawa Meteorological Observatory serve as regional central
offices to direct 47 Local Meteorological Observatories (LMOs)
which provide information services in prefectures and sub-pre-
fectures, as well as 46 Weather Stations which are dedicated to
observations.

Four Aviation Weather Service Centers (AWSCs), six
aviation weather stations and 55 airport branches have been

M District/Okinawa Meteorological Observatory
O Marine Observatory

A Auxiliary Organ

@ Aviation Weather Service Center

® Local Meteorological Observatory

Meteorological Satellite Genter ’

MAIZURU
Magnetic Observatory

Meteorological Research Institute
Aerological Observatory

Meteorological College

OKINAWA

JMA main offices
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1. Please try to provide us the following charts:
e PWCES0 G Domain 500hPa FL180 wind/temperature 24hrs forecast
e PWYES0I Domain 500hPa FL180 wind/temperature 24hrs forecast
e PWYE70I Domain 700hPa FL100 wind/temperature 24hrs forecast

JWA will try to provide these charts by the end of January.

If JWA cannot procure the charts from guaranteed data source, JWA will
get charts from Internet sites and provide on best effort (non-guaranteed)
basis.

2. How does JMA/JWA get and use the ACARS & Airep data?

JWA provided the following documents;

e Status Report on the AMDAR Programme in Japan (JMA)

e OUTLINE OF THE OPERATIONAL NUMERICAL WEATHER
PREDICTION AT THE JAPAN METEOROLOGICAL AGENCY
(JMA)

o AMDAR Forecast Applications (NWS)

e Short Range NWP Strategy of JMA and Research Activities at MRI
(JMA)

Kagbids Ofpara.

Kun-Chou Wang Kazuhiko Okuyama






附錄三：本次協商會議紀錄
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JAPAN WEATHER ASSOCIATION

| The national meteorological service, as the Government authority, is responsible for contributing to the improve-

ment of public welfare including natural disaster prevention and mitigation, safety of transportation, prosperity

of industry, and international co-operation activities.

In 1950, a juridical foundation, the Japan Weather Association (JWA), was established separately from the
national meteorological service to provide high quality tailored meteorological and related services on a comme-
rcial basis as a public-service corporation under the supervision of the Ministry of Transport (presently, the
Ministry of Land, Infrastructure and Transport), Japan.

JWA plays a vital role in ensuring the availability of a full range of services as a commercial arm without gover-
nment funding. It enables JWA to meet individual specialized requirements in industry, commerce, agriculture,
etc. where meteorological services can be utilized and provided with maximum benefit and expertise. JWA is
the biggest private sector organization in the meteorological field in Japan and is providing all kinds of meteoro-
logical, hydrological, oceanographic, geological and environmental services, such as the taking of observations,
data processing and analysis, forecasting, disseminating, engineering and consulting services, etc. to demanding
worldwide users. JWA is staffed by highly trained and widely experienced professional meteorologists, hydrolo-
gists, geologists, oceanographers, engineers, architects, etc. JWA strives to assist mankind in achieving sustainable
growth and ensuring a comfortable and hazard-free life by reducing the risk of damage by natural disasters and

climate change.






附錄四：JWA-world wide activities簡介
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’ INTERNATIONAL ACHIEVEMENT

For more than 50 years since its establishment as a public service corporation specializing in meteorology,
hydrology, oceanography, geology and environment, JWA has, with the expansion of the meteorological business
market, tried to meet the manifold demands for meteorological and related services worldwide, of an increasing

range of users with specific needs.

. International work is now one of the major activities of JWA and is based on consulting services and on customi-

| zing products developed by JWA. The aim is to provide high quality tailored services worldwide. International
work has been growing steadily and very successful. Over time, it has built up an excellent reputation for
providing good services and products to users worldwide. JWA is also encouraging the growth of national and
commercial meteorological and engineering organizations in the world by forming cooperative relationships.

JWA’s work in the provision of comprehensive meteorological services and expertise maintains its position as

the world’s premier meteorological consulting agency.
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附錄五：AMDAR Forecast Applications
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[image: image24.jpg]AMDAR Forecast Applications

Richard Mamrosh
NWS Green Bay, Wisconsin, USA

Aviation Applications

» AMDAR soundings in vicinity of airports
allow meteorologists to get a real time
view of the atmosphere

* This permits much more accurate
forecasts of low clouds, fog, low level
wind shear and more.

» AMDAR flight level data provide
importantidata in flight corridors.

* Many- aircraft report icing and
turbulence data.

Low Level Wind Shear

* An example of this was by the WFO in
Green Bay, Wisconsin, on the evening
of 29 October 2005.

» LLWS was forecast to begin after 0600
UTC in the TAF that night. TAMDAR
soundings from around 0120 UTC
showed that LLWS was already
present.

AMDAR has many applications

Aviation
s Low level wind shear
* Ceilings and visibilities
» Icing and turbulence
Winter Storms
» Precipitation type
+ Lake effect snow
Thunderstorms
» Convective [nitiation
» Calculation of stability indices
Fire Weather
» Mixing heights
* Haines indices
* Relative humidity forecasts
Marine Forecasts
» Small craft and Gale Warnings
Hazardous Materials Support
» AMDAR can be used to support HAZMAT teams
» Can be input into local dispersion models

Low Level Wind Shear

» AMDAR can be useful in determining
the presence of low level wind shear
(LLWS). Aircraft ascending or
descending in the vicinity of an airport
are in an ideal location for depicting
low level wind shear.

Low Level Wind Shear

NOAAJESRL / GSD

A0mbscale | | SkewTiTepti | _in






[image: image25.jpg]e The meteorologist was able to update the
TAF and begin the LLWS more than 3 hours
earlier than the prior forecast.

e This was mentioned

in the Area Forecast
Discussion that was

issued around
0245 UTC:

AREA FORECAST DISCUSSION
NATIONAL WEATHER SERVICE GREEN BAY WI
945 PM CDT SAT OCT 29 2005

TAMDAR SOUNDINGS AT RHI... SAW._EAU..LSE AND
CWA SHOW 35-40KTS OF WIND AT 1000’ AGL.. SO
WILL UPDATE TAFS IN OUR CWA TO START LLWS
QUICKER.

* AMDAR is very useful in forecasting low
ceilings and fog that greatly impact
airports.

e Water vapor data is very important,
but soundings without it can still be
useful.

e The NWS in Detroit found TAMDAR to
be useful in forecasting a dense fog
event on the evening of February 4th,
2005.

¢ Soundings showed that there were
light winds in the boundary layer,
moisture near the surface and dry air
above.

e These are normally suitable conditions
for the formation of low clouds or fog.

Ascent sounding toward 68° from Detroit Metra, Wi (DTW)
lasting 23 min, and covering 73 nautical miles (Aircraft #5442) 7
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Forecasters at DTX amended their TAF for the 09 to 12 UTC
period, reducing visibilities to /2 mile. The METARS below
show that it became even foggier than that.

Kdiw: 05327 00000kt 2sm| br clr:

Kdtw 0739717008kt 1, 3 /4sm br r04/1000v3500,
Kdtw: 09862 170041 /4sm g r04/0500v0600
Kdtw: 11547 16004%1/4sm fg r04/28060v0600

Aircraft observations are increasingly being used to forecast the
development of low clouds and fog.

e The U.S. Air Force Weather Agency
used TAMDAR to verify an icing
forecast from their MM5 model.
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¢ Precipitation type forecasts can be
made with greater accuracy with
AMDAR.

¢ Frequent soundings show the height of

the freezing level, and the presence of
elevated warm layers, both of which
are necessary for accurate precipitation
type forecasts.

114803008 150000 — 193-Jan-200% 11199 50 (32317 oha 103303, 1872 I range. 1711 s
MOAA | Forocast Systems Laboratory At 000 52 46000 % scing

Automated aircraft reports of icing and turbulence will help AFWA
And the AWC in the forecast and verification of these aviation hazards.

The Storm Prediction Center used ACARS data for a freezing .
rain event across eastern New York and southern New England e On December 15, 2005 meteorologists at

on December 8, 1998. the NWS office in Buffalo, N.Y. used AMDAR

Their discussion issued in the early afternoon mentioned . v
ACARS soundings from the vicinity of Boston that showed an SOUI’IdII’lgS to determine that there was a

elevated warm layer. substantial warm layer between 2,000 and
5,000 feet above the ground.

Because there was such a deep layer of

AREAS OF FREEZING RAIN ARE LIKELY ACROSS PARTS OF EAST CENTRAL i

NEW YORK...SRN NH AND SRN VT. FREEZING RAIN IS EXPECTED TO warm al rl the forecaSt WaS updated to
ACCUMULATE ON EXPOSED SURFACES THROUGH 08/23Z. reduce snow accumulations and increase the

LATEST SATELLITE PICTURES INDICATE CLOUD TOPS HAVE COOLED amount of sleet and freezing rain.
OVER ERN NY...SRN NH...AND SRN VT IN THE PAST HOUR.

SOUNDINGS FROM BOS SHOW S850MB TEMPERATURE OF 4C WHILE

SURFACE TEMPERATURES REMAIN NEAR FREEZIN:

SPC MESOSCALE DISCUSSION #1100 FOR
FREEZING RAIN...
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» AMDAR data have been used
extensively in support of convective
forecasts.

e Temperature and moisture data
provide the needed information to
determine the stability of the
atmosphere.

* Wind data'can be used to construct
hodographs.

e A linear
mesoscale
convective
system was
over eastern
Minnesota and
western
Wisconsin at
1500 UTC'on
June 7, 2005.

* It was thought
initially that this
elevated
convection would
become surface
based as the
system moved east
during the day.

* A Severe
Thunderstorm
Watch was issued
for much of

Vit § 25 - Vald fion 1920

Wisconsin at 1530

uTC.

* Shortly after the issuance of the watch, forecasters
at the Green Bay NWS noticed that TAMDAR
soundings from the watch area appeared much too
stable for surface based convection.

A sounding from the Central Wisconsin airport at
1512 UTC showed a strong capping inversion, that
was unlikely to break.

Another sounding at 1923 UTC showed the
atmosphere was still much too stable for
convection. Forecasters then lowered the chance for
thunderstorms, and the watch was later dropped.






附錄六：高層風和氣溫預報圖表
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[t S o 8 A A ey e The thunderstorms that prompted the
/ B8 severe thunderstorm watch never
. became surface based as they moved

east.

e Meteorologists had been “tricked” by
forecast soundings that predicted the
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» Accurate fire weather forecasts require
knowledge of stability, wind and
moisture availability above the ground.

e The large spatial and temporal gaps in
radiosonde data make this difficult.
Places distant from radiosondes are at
an even large disadvantage.

» AMDAR data can fill many of these
gaps, and is now used increasingly in
fire weather forecasts.

e
RUC2 CWAGA) | 500 070605

RUC Forecast (black) was much less stable than TAMDAR sounding

- Forecasters found AMDAR data useful in AREA FORECAST DISCUSSION. ..UPDATED
deciding to expand a *Red Flag Warning in NWS GREEN BAY WI
effect for Northern and Central Wisconsin ] DR S B S
on the afternoon of July 15, 2006. .UPDATED...ADDED AREAL COVERAGE FOR THE RED FLAG HEADLINES.
Very dry air could be seen on TAMDAR RH/S ALREADY IN THE 20 PCTS EARLY THIS AFTERNOON AND WINDS

2 5 “ NEAR CRITERIA OVER NW WI. TAMDAR SOUNDING THIS AM FROM RHI
soundings earlier in the day when the Red SHOWS A VERY DRY AIR MASS TO MIX DOWN WITH NEAR CRITIERIA

Flag Warning was issued. Later soundings WINDS.
showed there was sufficient dry air in other

parts of the forecast area to expand the

warning.

* Temperature >75F, RH <25%, winds of

25 mph
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e Surface wind and resulting waves are
influenced greatly by both winds aloft
and stability.

e Unstable air helps mix down strong
winds above the boundary layer, while
stable conditions hinder mixing.

» AMDAR are ideal for determiningsboth
winds aloft and atmospheric stability.

+ AMDAR has been used in the Great Lakes
region and along the shorelines of the
States in marine forecasts.

+ The following is an example from October 3,
2004. The NWS in Chicago used AMDAR data
to determine that the atmosphere was
sufficiently unstable to mix down 35 knot
winds to the surface.

» Based on this infarmation, they wisely
decided to continue the Gale Warning that
had been issued earlier in the day.

ited

AREA FORECAST DISCUSSION
NATIONAL WEATHER SERVICE CHICAGO 1L
715 PM CDT SUN OCT 3 2004

MARINE...SHIP REPORTS OF GALES THIS EVENING FROM THE
SOUTHWEST. SURFACE ANALYSIS AND USING THE ACARS SOUNDING
FROM ORD AT 2230 UTC SHOW STRONG WINDS ALOFT AND BEHIND
THE FRONT. WILL KEEP THE GALE WARNING FOR OVERNIGHT.

WHW

=laix]

£ soundings
Descent sounding from 275° into Chicaga/Ohare, IL (ORD)
[ lasting 65 min, and cavering 406 nautical miles (Alrcraft #746)

.
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» AMDAR is used frequently by the
National Transportation Safety Board in
the investigation of aviation and
marine accidents.

» AMDAR data was used in support of
the September 11t disaster.

» AMDAR can be input into local models
to predict the drift of hazardous
materials.
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附錄二：日本氣象廳（Japan Meteorological Agency；JMA）簡介
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