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MeteorologyMeteorology--related Economic Losses Per Yearrelated Economic Losses Per Year

ChinaChina
Hundreds of billion Hundreds of billion yuanyuan (RMB) (180 billion in 1994 and 300 billion in (RMB) (180 billion in 1994 and 300 billion in 

1998)1998)
Food reduction: 10Food reduction: 10--20 billion kg20 billion kg
33--6% of GDP,  or 106% of GDP,  or 10--20% of increase of GDP per year 20% of increase of GDP per year 

USAUSA
Met. sensitive  industries Met. sensitive  industries -- 33% of GDP,  or 3000 billion US dollars33% of GDP,  or 3000 billion US dollars
Loss by drought: 6Loss by drought: 6--8 billion US dollars8 billion US dollars
Loss by floods, hurricanes and tornadoes: 11.4 billion US dollarLoss by floods, hurricanes and tornadoes: 11.4 billion US dollarss
Loss by lightning: 4Loss by lightning: 4--5 billion US dollars5 billion US dollars
Loss by airplane delay: 6 billion US dollars, 70% caused by weatLoss by airplane delay: 6 billion US dollars, 70% caused by weather her 

Ratio of cost to benefit 1 : 5 (in Europe)

Ratio of cost to benefit  1 : 6 (in USA)

Ratio of cost to benefit  1 : ?? (other countries)



Economic and property losses of Hydro-
Meteorological hazards during 1989-2003 in China
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ShortShort--range climate prediction verificationrange climate prediction verification



气象服务概况
Meteorological  services in China

气象服务概况
Meteorological  services in China
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CMA’s services cover multiple sectors : 
industries, agriculture, fishery, commercial business, energy, 

transportation, building industry, water conservancy, land and natural 
resources, oceanography, salt-making industry, environment protection, 
tourism, aviation, telecommunication, insurance industry, fire control, etc.



Service is changingService is changing……
1. Change of service 1. Change of service contentcontent from agriculture to from agriculture to more than 20 economic more than 20 economic 

fieldsfields
2. Change of service 2. Change of service meansmeans from platfrom plat--medias  like newspapers to medias  like newspapers to various various 

mediasmedias such as internet, mobile phone, etc.such as internet, mobile phone, etc.
3. Change in 3. Change in basic operational capabilitybasic operational capability like variety of data and productslike variety of data and products
4. Change of operation domain from weather prediction to 4. Change of operation domain from weather prediction to environmental environmental 

predictionprediction including space weatherincluding space weather
5. Change from advisory and prediction services to 5. Change from advisory and prediction services to engineering servicesengineering services like like 

weather modification and lightning protectionweather modification and lightning protection

However,
While some NMHSs have changed their emphasis, all service providers must 
expect to transform as greater emphasis is put on users and the involvement of 
users in the selection and development of new services.

------ from WMO Secretariat Concept Paper



2. Issues raised from current 2. Issues raised from current 
servicesservices

2.1 Case study2.1 Case study
2.2 Questions raised from the cases 2.2 Questions raised from the cases 
2.3 Current gaps in services 2.3 Current gaps in services 

------ Gap analysis from NMHSsGap analysis from NMHSs’’ viewview



2.1 Case study2.1 Case study

What can we learn from What can we learn from 
the following casesthe following cases……



Case 1: 1975.08 dam collapse tragedy in Case 1: 1975.08 dam collapse tragedy in 
ZhumadianZhumadian, Henan, China, Henan, China

Water level

Aug.5Aug.5--7, typhoon 7503 7, typhoon 7503 
Rainfall in Rainfall in ZhumadianZhumadian:  830 mm/hr, :  830 mm/hr, 
1060mm/day (1.8 times of annual 1060mm/day (1.8 times of annual 
rainfall)rainfall)
Dam collapse: 6 big to medium Dam collapse: 6 big to medium 
reservoirsreservoirs
Deaths: 46 000.Deaths: 46 000.
House collapse: 5.24 millionHouse collapse: 5.24 million
Broken railway lines: 100 kmBroken railway lines: 100 km
Economic losses: nearly 10 billion Economic losses: nearly 10 billion 
yuanyuan (RMB)(RMB)



Why did it happen?Why did it happen?

Forecasts were not correct.Forecasts were not correct.
The reservoirs and other basic facilities were not The reservoirs and other basic facilities were not 
strong enough.strong enough.
No effective emergency response and No effective emergency response and 
management.management.
……



Case 2: Hurricane KatrinaCase 2: Hurricane Katrina

Source: NOAA and NASA web sites



The forecasts were correct. However,…

Loss of life: hundreds

Power outages: Over 1.7 million people 

Flooding: 80% of New Orleans under flood water.

Why? Why? 
It is true that Katrina was severe. It is true that Katrina was severe. 
But, did people know how to use weather But, did people know how to use weather 
information? Enough preparation and response?  information? Enough preparation and response?  
Is it a good place for people to live here?Is it a good place for people to live here?



Similar case: Typhoon Similar case: Typhoon RananimRananim

164 killed, 24 missing, 
economic loss: 18.1 billion 
yuan (RMB).

The forecasts were correct. 

However,…

12-13 Aug. 2004, Typhoon Rananim
landed at WenLing, Zhejiang, China, 
with heavy rains and strong winds 
(>45 m/s).



Case 3: 2005.06 flash flood, Case 3: 2005.06 flash flood, ShalanShalan town, town, 
Heilongjiang, ChinaHeilongjiang, China

June 6, 2005, Shalan town, Heilongjiang.

Flash flood caused by heavy rain.

117 killed including 105 pupils of an elementary school in Shalan town.



Case 4: A light snow in BeijingCase 4: A light snow in Beijing
Dec. 7, 2001, a light snow with a snowfall of 1.7mm caused a severe traffic jam 
in the urban area of Beijing. All main street  became a huge park lot.

Is big city becoming more vulnerable?Is big city becoming more vulnerable?

Is nonIs non--severe weather unimportant when the requirement for meteorologicsevere weather unimportant when the requirement for meteorological al 
services changes along with the rapid development of society andservices changes along with the rapid development of society and economy?economy?



2.2 Questions raised from the cases:2.2 Questions raised from the cases:

Are the forecasts Are the forecasts correct enoughcorrect enough? ? ------ accurateaccurate
Are the forecasts Are the forecasts what users needwhat users need? ? ------ appropriate appropriate 
Are the forecasts Are the forecasts reaching the right usersreaching the right users? ? ------ accessibleaccessible
Are the forecasts Are the forecasts understood understood by the intended user?by the intended user?

------ understandableunderstandable
Are the forecasts Are the forecasts customized for userscustomized for users?   ?   ------ customizablecustomizable
Are the forecasts Are the forecasts used correctlyused correctly?           ?           ------ practicalpractical
Are the forecasts Are the forecasts issued in correct wayissued in correct way?  ?  ------ clearclear
Are the forecasts Are the forecasts disseminated in a timely mannerdisseminated in a timely manner? ? 

------ timelytimely
Is the nonIs the non--severe weather severe weather unimportantunimportant?  ?  ------ adaptableadaptable
Does the Does the disaster response systemdisaster response system work?work? ------ effectiveeffective

Do these reflect the Do these reflect the GapsGaps
between information provider and userbetween information provider and user ? 



2.3 Current gaps in services2.3 Current gaps in services
------ Gap analysis from NMHSsGap analysis from NMHSs’’ viewview

Gap Investigation & SurveyGap Investigation & Survey
MethodologyMethodology

Routine user investigation (Routine user investigation (SMBSMB’’ss annual user symposium on weather annual user symposium on weather 
service)service)
Special User investigation (Special User investigation (SMBSMB’’ss symposium on marine meteorological symposium on marine meteorological 
service) service) 
Public survey on weather forecast (Public survey on weather forecast (BMBBMB’’ss survey on weather forecast)survey on weather forecast)
Something newSomething new……??

ResultsResults
Product content obstacle: For example, many users donProduct content obstacle: For example, many users don’’t understand the t understand the 
probabilistic forecasts.probabilistic forecasts.
Product classification obstacle: For example, NMS in Shanghai thProduct classification obstacle: For example, NMS in Shanghai thought ought 
typhoon was the most important to marine transportation, but thetyphoon was the most important to marine transportation, but the
related user said the most dangerous weather was winter burst cyrelated user said the most dangerous weather was winter burst cyclone.clone.
……



2.3 Current gaps in services(6 weak points)2.3 Current gaps in services(6 weak points)
------ Gap analysis from NMHSsGap analysis from NMHSs’’ viewview

Providers are heroes. Providers are heroes. One way in service flowOne way in service flow is a main is a main 
feature. Data and forecast product donfeature. Data and forecast product don’’t equal to t equal to 
information.information.
SomewhatSomewhat coarsecoarse (too general) in service product and (too general) in service product and 
its its contentcontent; somewhat ; somewhat scatteredscattered (not well organized) in (not well organized) in 
the the way to get feedbackway to get feedback from users.from users.
Lack ofLack of objective, quantitative and standardobjective, quantitative and standard verificationverification
and operational procedure to match the guidance of and operational procedure to match the guidance of 
influence predictioninfluence prediction or preor pre--evaluation.evaluation.
The service is The service is casual and randomcasual and random (not standard and (not standard and 
routine) to some extent.routine) to some extent.



2.3 Current gaps in services2.3 Current gaps in services
--------Gap analysis from NMHSsGap analysis from NMHSs’’ view (cont.)view (cont.)

A general public forecast service is substitute for the A general public forecast service is substitute for the 
specialized service. This means specialized service. This means useruser--oriented oriented 
requirements are not clearrequirements are not clear by NMHSs. A typical example by NMHSs. A typical example 
is is ““why are users not willing to use the forecast in why are users not willing to use the forecast in 
probability term?probability term?””
Lack ofLack of effective manner and effective manner and integrated structureintegrated structure to to 
organize the service into the organize the service into the routine operationroutine operation..
Specialized service covers all walks of life. What should Specialized service covers all walks of life. What should 
NMHSs do? To let all kinds of specialized service under NMHSs do? To let all kinds of specialized service under 
control or using different mechanism? control or using different mechanism? ……



Service is the Interface between basic Operation &UsersService is the Interface between basic Operation &Users

Social & Economical Users

Service Products

Basic Products

A basic operation centered structure 
(Inner-outer, gaps exist)



Service provided

User’s Expectation

GAP New level of
Service provided

New
Expectation

GAP

Diagram derived from C.Y. Lam (HK Observatory)

Changing Society, Changing Society, 
Changing Requirement, Changing Requirement, 

Changing ServicesChanging Services
Changing Gap?Changing Gap?

How to narrow?How to narrow?



How toHow to

Gap?Gap?

BridgeBridge



3. Efforts & experiences to bridge the gap3. Efforts & experiences to bridge the gap

3.1 Legislation3.1 Legislation
3.2 Specialized Organization Structure 3.2 Specialized Organization Structure 
3.3 Techniques3.3 Techniques
3.4 Mechanisms3.4 Mechanisms



3.1 Legislation3.1 Legislation

A variety of laws and regulations, official documents by A variety of laws and regulations, official documents by 
governments at central and local levels for the specialized governments at central and local levels for the specialized 
service provided by NMHSs.service provided by NMHSs.

Meteorology LawMeteorology Law of P.R. China (National Congress, Jan. of P.R. China (National Congress, Jan. 
2000)2000)
National plan on natural disaster National plan on natural disaster emergency responseemergency response
(State Council, Jan. 2006)(State Council, Jan. 2006)
Regulations on administration of Regulations on administration of weather modificationweather modification
(State Council, May, 2002)(State Council, May, 2002)
No. 3 documentNo. 3 document in 2006 issued by State Councilin 2006 issued by State Council-- ““For the For the 
enhancement of the development of Chinese enhancement of the development of Chinese 
meteorological drive in 2006meteorological drive in 2006--20102010””



3.1 Legislation: Meteorological Law of  China3.1 Legislation: Meteorological Law of  China
Article 3 Meteorological service isArticle 3 Meteorological service is a basic public welfare a basic public welfare service service 

for economic developmentfor economic development，，national defensenational defense，，social development social development 
and people's welland people's well--beingbeing．．Public welfare meteorological Public welfare meteorological servicesservices
shall beshall be the first priority the first priority in meteorological workin meteorological work．．

On condition that unpaid public welfare meteorological services On condition that unpaid public welfare meteorological services 
are guaranteedare guaranteed，，meteorological offices and stations may provide meteorological offices and stations may provide 
paid meteorologicalpaid meteorological servicesservices in accordance with lawin accordance with law．．

Article 4 Meteorological offices and stations subordinate to theArticle 4 Meteorological offices and stations subordinate to the
competent meteorological departments of counties or cities shallcompetent meteorological departments of counties or cities shall
chiefly serve agricultural productionchiefly serve agricultural production，，providingproviding，，on their own on their own 
initiative and in a timely mannerinitiative and in a timely manner，，public welfare meteorological public welfare meteorological 
information services needed by local agricultural productioninformation services needed by local agricultural production．．



3.1 Legislation: Meteorological Law of  China 3.1 Legislation: Meteorological Law of  China 
(cont.)(cont.)

Article 22 The State applies Article 22 The State applies aa unified system for the issue unified system for the issue of public of public 
meteorologicalmeteorological forecast and forecast and severe weathersevere weather warningwarning．．

Meteorological offices and stations subordinate the competent Meteorological offices and stations subordinate the competent 
meteorological departments at different levels shallmeteorological departments at different levels shall，，in compliance with in compliance with 
their functions and dutiestheir functions and duties，，issue to the community public meteorological issue to the community public meteorological 
forecast and severe weather warningforecast and severe weather warning，，with timely supplements or with timely supplements or 
corrections added as the weather changescorrections added as the weather changes．．No otherNo other organizations or organizations or 
individuals may issueindividuals may issue to the community such forecast or to the community such forecast or warningwarning．．

Meteorological officesMeteorological offices and stations subordinate to other relevant and stations subordinate to other relevant 
departments under the State Council or under the people's governdepartments under the State Council or under the people's governments of ments of 
provincesprovinces，，autonomous regions or municipalities directly under the Central autonomous regions or municipalities directly under the Central 
Government Government maymay issue specialized meteorological forecastissue specialized meteorological forecast to be used within to be used within 
the framework of their departments the framework of their departments 

The competent meteorological departments at different levels andThe competent meteorological departments at different levels and the the 
meteorological offices and stations subordinate to them shall ismeteorological offices and stations subordinate to them shall issue public sue public 
meteorological forecast and severe weather warning with improvedmeteorological forecast and severe weather warning with improved
accuracyaccuracy，，timeliness and servicetimeliness and service．．



3.1 Legislation: Meteorological Law of  China  3.1 Legislation: Meteorological Law of  China  
(cont.)(cont.)

Article 23 Where necessaryArticle 23 Where necessary，，meteorological offices and stations meteorological offices and stations 
subordinate to the competent meteorological departments at variosubordinate to the competent meteorological departments at various levels us levels 
shall issue specialized meteorological forecastsshall issue specialized meteorological forecasts for agriculturefor agriculture，，urban urban 
environmentenvironment，，classified fireclassified fire--risks.risks.

Article 27 People'sArticle 27 People's governmentsgovernments at or above the county level shall at or above the county level shall 
improve their improve their monitoring and warning systems formonitoring and warning systems for meteorological disastersmeteorological disasters, , 
make arrangements for relevant departments to work out make arrangements for relevant departments to work out plans for plans for 
prevention of meteorological disastersprevention of meteorological disasters，，and take effective measures to and take effective measures to 
increase increase the capability of preventing such disastersthe capability of preventing such disasters．．

Article 28 Competent meteorological departments at all levels shArticle 28 Competent meteorological departments at all levels shall all 
make arrangements for make arrangements for jointjoint among monitoring and forecast of significant among monitoring and forecast of significant 
weather events weather events among regions or departmentsamong regions or departments，，propose timely measures propose timely measures 
for preventing meteorological disasters and make assessment of sfor preventing meteorological disasters and make assessment of severe evere 
weather disastersweather disasters，，which shall servewhich shall serve as the decisionas the decision--making basismaking basis for the for the 
people's governments at the corresponding levels to arrange prevpeople's governments at the corresponding levels to arrange prevention of ention of 
meteorological disastersmeteorological disasters．．



3.2 Specialized Organization Structure  3.2 Specialized Organization Structure  
Emphasis on application and service :Emphasis on application and service :

Operational offices for specialized service in NMHSs (CMA)Operational offices for specialized service in NMHSs (CMA)

--------------Leading role in providing the specialized service to  many walksLeading role in providing the specialized service to  many walks of of 
life life 

Special operational offices in all level of CMA for specialized Special operational offices in all level of CMA for specialized service service 
provided to decisionprovided to decision--makers of government makers of government 

--------------Important role in the organization of multiImportant role in the organization of multi--hazard mitigation and hazard mitigation and 
emergency response systememergency response system

Joint R&D institute (i.e., Joint Engineering Lab. for Met. DisasJoint R&D institute (i.e., Joint Engineering Lab. for Met. Disaster ter 
Prevention by Prevention by SMBSMB’’ss and and TongjiTongji University)University)



3.3 Techniques3.3 Techniques

3.3.1 Some practices to bridge the gap3.3.1 Some practices to bridge the gap
3.3.2 Joint3.3.2 Joint--issued special service productsissued special service products
3.3.3 Application of new technology in service 3.3.3 Application of new technology in service 

disseminationdissemination



3.3.1 Some practices to bridge the gap3.3.1 Some practices to bridge the gap

Meteorological service in bridge constructionMeteorological service in bridge construction

Feasibility Evaluation of Meteorological Condition for Feasibility Evaluation of Meteorological Condition for 
YangshanYangshan HarborHarbor



A case of SMB:A case of SMB:
Bridge the gap in bridge constructionsBridge the gap in bridge constructions

FactsFacts
Mechanism and personnel:Mechanism and personnel: A special group was A special group was 
organized in SMB to serve a series of bridge construction organized in SMB to serve a series of bridge construction 
projects. (5 projects in 15 years) projects. (5 projects in 15 years) 

Service contents:Service contents: climate evaluation, weather forecasts.  climate evaluation, weather forecasts.  
especially especially inin--situ servicessitu services
Key point in service:Key point in service: Bridge conjunction is an Bridge conjunction is an air air 
temperature sensitivetemperature sensitive work. SMB helped the bridge work. SMB helped the bridge 
builder to choose proper dates for bridge conjunction by builder to choose proper dates for bridge conjunction by 
excellent service. excellent service. 
Benefit & Significance Benefit & Significance 
Impetus to meteorological technology upgrade: Impetus to meteorological technology upgrade: 
Feedback from the usersFeedback from the users stimulated the improvement of stimulated the improvement of 
SMB. i.e. the idea of using GPRS technique to transfer SMB. i.e. the idea of using GPRS technique to transfer 
realreal--time observations to the SMB weather office. Now time observations to the SMB weather office. Now 
the data temporal interval of the data temporal interval of SMBSMB’’ss automatic surface automatic surface 
weather observation network is 1 min.weather observation network is 1 min.
Direct benefit to projects: Direct benefit to projects: 
If one project had one day delay due to wrong If one project had one day delay due to wrong 
calculation of connection date, it would cost half a calculation of connection date, it would cost half a 
million million YuanYuan which included salaries, rent fees and other which included salaries, rent fees and other 
terms.terms.
The gap The gap was decreasingwas decreasing significantly in the significantly in the 
process of special services.process of special services.



Feasibility Evaluation of Met. Condition for Feasibility Evaluation of Met. Condition for YangshanYangshan HarborHarbor
FactFact

Same data, different method, different result Same data, different method, different result 

New estimation considering reality ofNew estimation considering reality of
harbor operation: harbor operation: 345 d345 d
Difference: Difference: 70d70d
--------------Analyzing method should adapt to the reality of the service.Analyzing method should adapt to the reality of the service.

Significance & Benefit:     Significance & Benefit:     
Strategic influence on regional economical development: If the oStrategic influence on regional economical development: If the old result of ld result of 
275d was adopted, the 275d was adopted, the harbor would not be constructedharbor would not be constructed according to the according to the 
standard of over 300d operational day.standard of over 300d operational day.
Obvious benefit: the direct Obvious benefit: the direct profit of the 1st construction stageprofit of the 1st construction stage of the of the YangshanYangshan
harbor in 70d is about  harbor in 70d is about  70 million70 million YuanYuan (70*5*2000*100=70 million)(70*5*2000*100=70 million)
The The costcost of construction for natural hazard of construction for natural hazard defensive infrastructuredefensive infrastructure is is largely largely 
reducedreduced according to the second result. according to the second result. 
For example, the total cost of the 1st construction stage ofFor example, the total cost of the 1st construction stage of the the YangshanYangshan
harbor is 7.2 billion harbor is 7.2 billion YuanYuan,  if  the cost of defensive infrastructure construction ,  if  the cost of defensive infrastructure construction 
was 1% of the total cost, the choice of the 345d result would was 1% of the total cost, the choice of the 345d result would save 36 million save 36 million 
Yuan. Yuan. 



3.3.2 Joint3.3.2 Joint--issued specialized productsissued specialized products
How to raise application ability with users?How to raise application ability with users?
Described as the following categories:Described as the following categories:

AA-- AgricultureAgriculture BB-- Water ResourcesWater Resources
CC-- ConstructionsConstructions DD-- Risk managementRisk management
EE-- Energy sectorEnergy sector FF-- TransportTransport
GG-- the Public the Public HH-- Public Health      Public Health      
II-- TourismTourism JJ-- UtilitiesUtilities



Table 2  example of some severe weather warning signals issued in Shanghai 
Severe weather Level Description Signals 

Blue 
Tropical cyclone has been predicted to affect 
city within 24 hr with maximum wind force over 
6(The Beaufort Scale)  

Yellow 
Tropical cyclone has been predicted to affect 
city within 24 hr with maximum wind force over 
8(The Beaufort Scale)  

Orange 

Tropical cyclone has been predicted to affect 
city within12hr with maximum wind force over 
10(The Beaufort Scale) and possible with 
rainstorm. 

 

Typhoon 

Red 

Tropical cyclone has been predicted to affect 
city with 6 hr with maximum wind force over 12 
(The Beaufort Scale) and possible with 
rainstorm.  

 

Yellow 
6 hr rain above 50mm or 1 hr rain reach 20mm

 

Orange 
3 hr rain above 50mm or 1 hr rain reach 30mm

 
Rainstorm 

Red 
3 hr rain above 100mm or 1 hr rain reach 
60mm 
  

Yellow 
Maximum temperature will climb up to 35℃
within 24 hrs. 

 

Orange 
Maximum temperature will climb up to 37℃
within 24 hrs. 

 
Hot Weather 

Red 
Maximum temperature will climb up to 40℃
within 24 hrs. 

 

Yellow 
Thick fog with visibility <500 m has occurred or 
been predicated within 12 hrs. 

 

Orange 
Thick fog with visibility <200 m has occurred or 
been predicated within 6 hrs. 

 
Fog 

Red 
Thick fog with visibility < 50 m has occurred or 
been predicated within 2 hrs. 

 
 

Severe weather 
warning signals
and Guidance
11 types of warning signals :
Ranked 3-4 levels: blue, yellow, 
orange and red.

Risk ManagementRisk Management



PolicymakersPolicymakers’’ direct linedirect line

A A ““Red phoneRed phone”” in Shanghai in Shanghai 
Meteorological Bureau connects Meteorological Bureau connects 
to mayor office.to mayor office.
Weather advisory and reportWeather advisory and report

Weather advisory for 
policymakers



Assessment of the vegetable losses in Shanghai after a heavy rain

Agriculture Agriculture -- FFood Production and Security ood Production and Security 
Provided for Agricultural agenciesProvided for Agricultural agencies



Web site for agriculture economy co-organized by 
Meteorological office and Agriculture department

（http://www.agri.gov.cn)



Water resources monitoring for water management departmentWater resources monitoring for water management department

ProviedProvied by NSMC/CMAby NSMC/CMA Provide by NSMC/CMAProvide by NSMC/CMA



Sand/dust Storm Forecasts

Co-issued by CMA and SEPA



Geological Disaster Warning

Landslide, Debris flow warning 
Co-issued by CMA and Ministry 
of Land and Resource
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Environmental products products 
Tourism productsTourism products

Products:
UV, Pollen Index, Commercial 
products, Air pollution Index, Heat 
Wave Index, Water and Energy 
Control Forecasts, Medical Weather 
Index, etc.



Heat/Health WarningHeat/Health Warning
Heat Health Warning 2001
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Road Meteorological Condition Forecasts co-issued 
by CMA and Ministry of Transportation

TransportationTransportation



TransportationTransportation

Railway Meteorological 
Services System

Weather services for railway network 
started in 1994 in East-China.

Visibility Monitoring and forecasting for 
high ways.



Weather & EnergyWeather & Energy
Temperature forecasts help the local government plan and manage Temperature forecasts help the local government plan and manage 
the electric power production and consumption.the electric power production and consumption.
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Weather & EnergyWeather & Energy
Analysis on the relation of air conditioner to electric power consumption in Shanghai

There are There are 5 million5 million air conditioners in Shanghai, each with a power of 2500 w on avair conditioners in Shanghai, each with a power of 2500 w on average.erage.
If 60% air conditioners work, the power needed could be: If 60% air conditioners work, the power needed could be: 60% x 5 million x 2500 w = 7.5 60% x 5 million x 2500 w = 7.5 
million million kwkw, which is about 45% of the historic record power of Shanghai, 1, which is about 45% of the historic record power of Shanghai, 16.8 million 6.8 million kwkw..
Energy cost of all air conditioners per day (8 hr) : Energy cost of all air conditioners per day (8 hr) : 60 million 60 million yuanyuan,,
and 31 days with a temperature over 35 C in 2005.and 31 days with a temperature over 35 C in 2005.
When hot weather is forecasted, the local government energy agenWhen hot weather is forecasted, the local government energy agency will plan to produce more cy will plan to produce more 
electric power or purchase power from other provinces.electric power or purchase power from other provinces.
When high temperature warning signals (T= 35 C or higher) are isWhen high temperature warning signals (T= 35 C or higher) are issued, a sued, a power saving modepower saving mode
will be triggered by the local government.  Some factories are awill be triggered by the local government.  Some factories are asked to stop working.   sked to stop working.   

------------Higher temperature, higher power consumption, higher costHigher temperature, higher power consumption, higher cost
Correct forecasts and appropriate allocation ensure energy securCorrect forecasts and appropriate allocation ensure energy security.ity.



Special Service for Important Social ActivitiesSpecial Service for Important Social Activities

Shanghai APEC 2001



Specialized Services for 2008Specialized Services for 2008’’s s 
Olympic Games in Beijing and Olympic Games in Beijing and 
20102010’’s World Expo in Shanghais World Expo in Shanghai

Variety of Variety of 
action plansaction plans



3.3.3 Application of new technology 3.3.3 Application of new technology 
in service disseminationin service dissemination

The efforts to have weather information The efforts to have weather information 
covered city area in Shanghai.covered city area in Shanghai.

Meteorological Services are sent to residential 
communities (more than 8000), factories (22,000), 
villages(12,000) and schools(200)



TV : 7 Channels
Radio: 3 frequencies
News papers: >10 offices
Cell phone users: > 0.4 million (3.3 

million nation-wide)
Internet: available
Digital TV in public(mansions, traffic 

tools): available
Electron screens in public:>7000
Weather hotlines: 

12121 / 969221
Citizen email box: available
Severe weather Signal tower on Bund
Meteorological Services in residential 

communities (8000), factories, villages 
and schools

“Seamless” Service

Four Four ‘‘RightRight’’s:s:
RightRight information to information to Right Right people at people at RightRight time at the time at the RightRight place place 

New technology applied to inform the public



Signal balloonSignal balloon

BeaconBeacon

TelegramTelegram

Suburban Suburban CablecastingCablecasting

UHF RadioUHF Radio

Mail lettersMail letters

Radio BroadcastingRadio Broadcasting

NewspapersNewspapers

TVTV

Weather information hotline 121, started in 1950sWeather information hotline 121, started in 1950s

FaxFax

InternetInternet：：WebWeb、、EE--mailmail、、FTPFTP

Dedicated lineDedicated line

Weather hotlinesWeather hotlines

Cell phone Cell phone 
(Message/WAP)(Message/WAP)

Digital TV in Digital TV in 
building, Street building, Street 

ScreenScreen

••3G3G Cell phoneCell phone
••New Generation New Generation 
WarningWarning
••Internet IIInternet II

1880s1880s……

1980s1980s……

19951995……

20102010

U
s
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r

s
U

s
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r
s

Cell phone weather message Cell phone weather message 
services: 3.5 million usersservices: 3.5 million users

NationNation--wide weather information wide weather information 
hotlines started in 1995. In Shanghai 20 hotlines started in 1995. In Shanghai 20 
000 calls per day on average, the max 000 calls per day on average, the max 
calls over 120 000.calls over 120 000.

Information content and Information content and 
communication speedcommunication speed

History of Dissemination MeansHistory of Dissemination Means
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CMACMA’’s web page of specialized products s web page of specialized products 
(http://(http://www.cma.gov.cnwww.cma.gov.cn))

Severe weather 
warning

0-3 day 
forecast

0-10 day 
trend

Drought/flood

Climate advisory

Highway 
weather 
observations

Sandstorm 
forecast

Drought/flood

monitoring

Environmental

weather

Forest fire risk

forecast

UV category

forecast 

High impact 
weather 
monitoring

Agricultural 

weather

Satellite Space weather

Radar mosaicLow temperature 
observation

Weather Services

Domestic world Tour

Beijing

NMC

May 5 20:00
Weather: Clear – Thunderstorm

Wind Dir: NE

Wind Spd: 3 m/s

Temp: 27 – 14 C

Beijing search



3.4 Mechanisms3.4 Mechanisms

AA-- PartnershipPartnership
BB-- ““Push & PullPush & Pull
CC-- Cost recoveryCost recovery
DD-- Social volunteers Social volunteers 
EE-- Education and training Education and training 
FF-- MultiMulti--hazard multihazard multi--agency in risk managementagency in risk management



A- Partnership
Close cooperation between NMHSs and other agencies, such as Close cooperation between NMHSs and other agencies, such as 

universities, government departments, NGO is essential to universities, government departments, NGO is essential to 
provide effective services.provide effective services.
The main parts of specialized service with other agencies shouldThe main parts of specialized service with other agencies should
become a basic operation in NMHSs. The policy to encourage become a basic operation in NMHSs. The policy to encourage 
other agencies to play an important role in the other parts of  other agencies to play an important role in the other parts of  
specialized service is needed. specialized service is needed. 

CMACMA has reached collaboration agreement with has reached collaboration agreement with the ministries the ministries 
of of agriculture,  transportation, health, IT industry, Land and agriculture,  transportation, health, IT industry, Land and 
resources, and administrations of forest, tourism, environmentalresources, and administrations of forest, tourism, environmental
protectionprotection.   Also, .   Also, CMACMA has a general cooperation agreement has a general cooperation agreement 
with with ShanghaiShanghai Municipal GovernmentMunicipal Government..

CMA and other agencies: Ministry of Science and TechnologCMA and other agencies: Ministry of Science and Technology, y, 
National Science foundation, Academy of Science will jointly National Science foundation, Academy of Science will jointly 
organize a Scientific and Technology Conference on 18organize a Scientific and Technology Conference on 18--19, May 19, May 
2006 to enhance the development of meteorological operation 2006 to enhance the development of meteorological operation 
through R&D.through R&D.



Geological Disaster Warning
(Such as Land Slide, Debris flows…)

C
M
A

Ministry of
Land and Resources

Ministry of
Communications

Ministry of
Health

State Environmental 
Protection Administration

Environment Forecast/Warnings
(Urban AQI, Dust storm, VOC,O3,Haze)

,

Road Weather Condition Forecast

Ministry of
Agriculture

Crop yield forecast, plant diseases and insect 
pests forecast……

Medical Meteorology Forecast( heat health 
warning, infectious disease 

Ministry of
Forest

Risk Management 
Organization

Forest Fire warnings

Meteorological Hazards & Related Disaster 
Warnings

Partnership –– closer collaboration

Ministry of 
Information Industry

Dissemination technique cooperation
Such as SMS, Internet...., etc.



BB-- ““Push & PullPush & Pull””
““Veteran captain in Met. office Veteran captain in Met. office ”” for marine weather servicefor marine weather service
““Met. official in harborMet. official in harbor”” to involve in the safety operation to involve in the safety operation 

CC-- Cost recoveryCost recovery
-------- a mechanism to encourage both providers and users to a mechanism to encourage both providers and users to 

concern deepened application of service informationconcern deepened application of service information
Industrial services provided by NMHSsIndustrial services provided by NMHSs
Outreaches for enterprisesOutreaches for enterprises

ChinaChina--Telecom (Weather hotlines, Cell phone weather Telecom (Weather hotlines, Cell phone weather 
message service)message service)

Lightning protection engineering for usersLightning protection engineering for users
Broker for commercial weather servicesBroker for commercial weather services



DD-- Social volunteers: social activities to bridge the gap Social volunteers: social activities to bridge the gap 
are very important based on are very important based on ““ Grassroots Grassroots ““ conception.conception.
NMHSs should pay much attention to the field.NMHSs should pay much attention to the field.

Collecting feedback from the publicCollecting feedback from the public
Participating forecast evaluationParticipating forecast evaluation
Distributing service informationDistributing service information
Operating schoolOperating school--based observation networkbased observation network

EE-- Education and training for:Education and training for:
NMHSsNMHSs’’ usersusers
the publicthe public
the policymakersthe policymakers

FF-- MultiMulti--agency coagency co--operation in risk management operation in risk management 
multimulti--hazard mitigation and emergency responsehazard mitigation and emergency response



Integrating severe 
weather warnings 
into the system

Stakeholders :
Government agencies

Emergency response center
Local authorities

Infrastructure authorities
The media

……
etc.

End-Users:
The public

Residential community
School

Enterprise
Farms and villages

……
etc.

NMHSs
Severe weather 

monitoring, forecasts
and warnings

••A powerful government is the key A powerful government is the key 
factor for multifactor for multi--hazard mitigation. hazard mitigation. 

•• Meteorological departments play a Meteorological departments play a 
very  important role.very  important role.

••““End to end to endEnd to end to end ”” useruser--centered centered 
approach has been materialized.approach has been materialized.

Meteorological Services in 

Multi-Hazard Mitigation



MonitoringMonitoring

Prediction Prediction 
& Warning& Warning

Integrated Multi-Hazard Emergency Response 
Framework in Shanghai 

PreparednessPreparedness

MitigationMitigation

RescueRescueAssistanceAssistance

ObservationsObservations

forecastsforecasts

warningswarnings



4. Discussion and Consideration4. Discussion and Consideration
----------““You canYou can’’t find the user who has no requirement to the provider; t find the user who has no requirement to the provider; 
however, you can find the provider whose service is not in posithowever, you can find the provider whose service is not in position. ion. ––
““User Centered conceptUser Centered concept””. . 
However, The sense of protagonist should be established by NMHSsHowever, The sense of protagonist should be established by NMHSs in in 
operating coordination and partnership with other counterparts.operating coordination and partnership with other counterparts.

---- BridgemanBridgeman

Services should change from providerServices should change from provider--centered to social and centered to social and 
economical economical usersusers--centeredcentered
Operations should change from productOperations should change from product--centered to centered to informationinformation--
centered. The concept needs interaction from both side.centered. The concept needs interaction from both side.
So the So the structurestructure should be reversed from should be reversed from ““inin--outout”” to to ““outout--inin””
The The leading role of NMHSsleading role of NMHSs to bridge the gap should be emphasizedto bridge the gap should be emphasized



4. Discussion and Consideration4. Discussion and Consideration

4.1 Legislation4.1 Legislation

4.2 Operation restructuring4.2 Operation restructuring
4.3 Various mechanisms4.3 Various mechanisms
4.4 Applied techniques4.4 Applied techniques
4.5 Education and training4.5 Education and training



4.1 Legislation4.1 Legislation
The legislation for bridging gap should be emphasized as followiThe legislation for bridging gap should be emphasized as followings: ngs: 

--------the the basic role of NMHSs in early warningbasic role of NMHSs in early warning mechanism for multimechanism for multi--hazard hazard 
mitigation and emergency responsemitigation and emergency response

--------the responsibility of NMHSs in the the responsibility of NMHSs in the applicationapplication of service information of service information in in 
decision proceduredecision procedure of social and economic activitiesof social and economic activities

--------the the basic rolebasic role of NMHSs in of NMHSs in providing basic productsproviding basic products and and an unique role in an unique role in 
issuingissuing severe weather warning by NMHSssevere weather warning by NMHSs

--------unun--substitutionsubstitution of the services provided by NMHSs of the services provided by NMHSs to important usersto important users and and 
fieldsfields which are heavily concerned by different levels of governments;which are heavily concerned by different levels of governments; The The 
policy to encourage other agencies to play an important role in policy to encourage other agencies to play an important role in the other the other 
parts of specialized service is needed.parts of specialized service is needed.

--------flexibility and expansibility of the services with the increase flexibility and expansibility of the services with the increase of the of the 
requirements from usersrequirements from users

--------social involvementsocial involvement in specialized service should be encouraged. in specialized service should be encouraged. 

--------diversificationdiversification trend of the trend of the servicesservices with different service mechanisms (public with different service mechanisms (public 
service, industrial service, etc.) should be clarified.service, industrial service, etc.) should be clarified.



4.2 Operation Restructuring4.2 Operation Restructuring

A well classificationA well classification is neededis needed for many kinds of services which are for many kinds of services which are 
abundant in variety and distributed widely. The classification sabundant in variety and distributed widely. The classification should hould 
accord with a classification in which accord with a classification in which different fields and vocations are different fields and vocations are 
sensitive to weather and climatesensitive to weather and climate.  In the meantime, it should accord .  In the meantime, it should accord 
with the with the hotspots and important fieldshotspots and important fields in the different periods of in the different periods of 
national social and economic development. Therefore, the kind ofnational social and economic development. Therefore, the kind of
services should become services should become multimulti--trail operationstrail operations in NMHSs. in NMHSs. 

Such kind of service requires a dimensional division of service Such kind of service requires a dimensional division of service 
operations in technical systems, i.e. operations in technical systems, i.e. centralized operationcentralized operation in in 
developing basic product and developing basic product and distributed operationdistributed operation in the product of in the product of 
special service development. special service development. A corresponding structure of A corresponding structure of 
organization is required. organization is required. 



4.2 Operation Restructuring (cont.)4.2 Operation Restructuring (cont.)

All kinds of operational All kinds of operational techniques and methodologiestechniques and methodologies for different for different 
industries and specialties are needed while high quality industries and specialties are needed while high quality human human 
resourcesresources and other resources like and other resources like financial supportfinancial support are also required.are also required.

International, regional and International, regional and specialized centersspecialized centers, national prediction , national prediction 
centers and related specialized centers are required to do the centers and related specialized centers are required to do the 
centralized operation in basic product development.centralized operation in basic product development.

Operational office for specialized service needs to have Operational office for specialized service needs to have strong and strong and 
clear directionclear direction in specific service fields and industries. Meanwhile, in specific service fields and industries. Meanwhile, 
customized featurescustomized features in the service are emphasized.in the service are emphasized.

……



4.3 Various Mechanisms4.3 Various Mechanisms

Agreement structureAgreement structure needs to be established between NMHSs needs to be established between NMHSs 
and other government agencies, academe, and NGO etc..and other government agencies, academe, and NGO etc..

Strong governmental supportStrong governmental support of both finance and policy for of both finance and policy for 
NMHSs to deepened application of  the service as public NMHSs to deepened application of  the service as public 
goods is required.goods is required.

The The ““PUSH AND PULLPUSH AND PULL”” mechanism like mechanism like ““veteran captain in veteran captain in 
marine weather servicesmarine weather services”” and and ““metmet--official in harborofficial in harbor”” needs to needs to 
be set up.be set up.



4.4 Applied Techniques4.4 Applied Techniques
Methodologies applied in the operationMethodologies applied in the operation of of requirement feedback and requirement feedback and 
application effectivenessapplication effectiveness in the userin the user’’s decision procedure s decision procedure 

A new A new operational influence prediction systemoperational influence prediction system for both positive and for both positive and 
negative prenegative pre--evaluationevaluation

Refined specialized service productsRefined specialized service products by joint efforts by joint efforts 

Techniques of  integrating meteorological service information inTechniques of  integrating meteorological service information into to 
decision proceduredecision procedure of social and economic activitiesof social and economic activities



4.4 Applied Techniques (cont.)4.4 Applied Techniques (cont.)

Evaluation and verification systemEvaluation and verification system for operational service emphasizing for operational service emphasizing 
on application benefiton application benefit

Integrated information platformIntegrated information platform based on NMHSs for multibased on NMHSs for multi--hazard hazard 
mitigation and risk management mitigation and risk management 

Joint R&DJoint R&D with users and academic community to develop new with users and academic community to develop new 
application techniques for service operationapplication techniques for service operation

......



4.5 Education and Training4.5 Education and Training

For the NMHSsFor the NMHSs
Will be presented in the following session.Will be presented in the following session.

For the usersFor the users
Understanding of the limitation of predictionUnderstanding of the limitation of prediction
Understanding of the information of prediction, i.e., probabilisUnderstanding of the information of prediction, i.e., probabilistic forecaststic forecasts
Learning to use specialized service productsLearning to use specialized service products

For the publicFor the public
Understanding of the limitation of predictionUnderstanding of the limitation of prediction
Understanding of the information of prediction, i.e., general deUnderstanding of the information of prediction, i.e., general description scription 
for location, intensity, and time period of precipitation.for location, intensity, and time period of precipitation.
Learning to use specialized service products, i.e., heat wave inLearning to use specialized service products, i.e., heat wave indexdex

Approach for E&TApproach for E&T
Identification of prototypeIdentification of prototype
Development of E&T modulesDevelopment of E&T modules
E&T seminar, course, workshop and exercise.E&T seminar, course, workshop and exercise.
Effect evaluationEffect evaluation



Comments and questions?Comments and questions?

Thanks for Your AttentionThanks for Your Attention


