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Meteorology-related Econemic Losses Per Year

China

a Hundreds of billion yuan (RMB) (180 billion inr 1994 and 300 billien' n
1908)

s Feod reduction: 10-201billien kg
n 3-620 off GDP, 01 10-20%) of increase: ol GDP per year

USA
Met. sensitive 1ndusties - 88% of: GDP; or 3000 billien US, dellars
LLess; by dreught: 6-8 hillion; US, dellars
LLessi by fleeds; hurricanes and tornadees: 11.4 billien US, doellars
LLessi by lightning: 4-5 hillien; US, dellars
LLess; by, airplane delay: 6 billion US dellars, 70% caused by Weathier

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

[ (100 Million RMB yuan)
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Forecast verification

Short-range precipitation TS scores in China
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Errors of TC track prediction in China
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Statistics of some severe typhoons in Zhejiang province, China

TY
Name

Intensity of TY whenilanding

Pressure Maximum \Wind
(hP3) (m/s)

Death
(person)

Economic LLesses
(Billion Yuan)

Ratio to GDP(%)

9417

Ol

0414
Rananim

0509
IViatsa

8,91 (0.71%)

0515
Khanun

7.95 (0.53% )




Shprt-ranege climate prediction Verficaton
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CMA’s services cover multiple sectors :

B

Production
Management

Disaster
prevention
and Reduction

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.




SEervice Is changing...

-he Chfar}ge i SEVICErConteEn i irom agrcuitire tormere than 20 economic
[elfefs

2. Chiange ofi service means: from: plat-medias like newspapers o Varieus
medias sueh as internet, mebile phone, etc.

3. Change i hasic operatlonal capanlity ke variety off data and products

4., Chiange of eperation demain firem Weather: prediction| te) envirepmenieal
prediction mecluding space weather

5. Change! from advisery and prediction Services to ERGINEENNG SEVICES like
weather modification andl ightning 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
services

2.1 Case stuady
2.2 Questions raised frem the cases
2.3 Current gaps Ini SErVices
-—— Gap analysisirem NIVIHSS: view,




2.1 Case study.

What can we! learn firom
the fellewing cases...




Case 1: 1975.08 dam cellapse tragedy in
Zhumadian, Henan, China

Aug.5-7, typhoon 7503

Rainfall ini Zhumadian: 830 mm/hr,
1060mmy/day (1.8 times o annual
rainiall)

[Dami collapse: 6,00 te me
[ESErVoIrs

Deaths: 46 000.

IHouse collapse: 5.24 millio
Broken railway: lines: 100 k

Economic losses: nearly 10
yuan (RMB)




Wiy did It happen?

EOIECASISIWENE! oL CONECT:

The reservoirs and other basic facilities were not
SteNel eneuagi:

NI effiective emergency. respense anae
Management:




Case 2: Hurricane Katrina

.-..F p

_E
— NeW Orleans
-

Source: NOAA and NASA web sites




Hurricane Katrina

21:00 Toa August 23, 2005 to 18:00 Tue duguest 30, 3005 0TC
7

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?

[t IS truer thiat Katinea Was SeVere.

BUt, did peeple knew: ReW: ter USE  Weathel;
Ifermation? EncUgi preparaten and respense?
IS It: 2 geed placerior peeple e live here?




Similar case: Typhoon Rananim

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

The forecasts were correct.

However,...

164 klllgd, 24 missing, Z= BT (v iy T
economic loss: 18.1 billion R I il - T L
yuan (RMB). S <,

hEIS®RE
EIxXDPESSEP




Case 3: 2005.06 flash fleod, Shalan town,
iHellengjiang, 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 snew! In Beljing

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 cIity hecoming mere vulnerakle?

IS NENESEVEE Weather URimperiant WHen the reguiremeni ior meteorological
SEIVICES chiangestalona Withi the: rapid - development 6 SOCIELy and economy/?




2.2 Questions raised from the cases:

Are the fierecasts correct enough? --- gecurate
Are theforecasts What USers need? --- approprate
Are the ferecasts reaching the right: Users?  --- aceessihle
Are the fierecasts understoed hy the intended user?

-—- Understandanie
Are the forecasts custemized for USers? -—- clustomizable
Are the forecasts used correctly? ——- practical
Are the fierecasts ISSsUed I CoKrect Way? --- clear
Are therforecasts disseminated inia timely manner?

——- timely/
IS the nen-severe weather unimportani? - adaptable
[Dees the disaster espense systen Work? --— effective

Do) these reflect the Gaps
petween Information provider and user ?




2.3 Current gaps In services
-—- Gap analysis; from NMESSs" view

Gap Investigation & Survey,
Methodology

Routine user investigation (SMB'siannual user symposium: en weather
Service)

> Special User investigation (SMB's) sympesiumi en marne meteorelogical
service)

= Public survey: on weather forecast (BMB's sunvey: en weather forecast)
> Something new...?

Results

> Product content ebstacle: For example, many: users don't understand the
prebanbilistic ferecasts.

> Product classification obstacle: For example, NMS inrShanghall thought
typhooniwas the most important te' marine transportation, PUL the
relatedl user said the most dangerous Weather was winter burst cyclone.




2.3 Current gaps In services(6 weak poeints)
- Gap analysis; from NMIHSS? view

Providers; arer nerees. One Way In SeVICE o IS a main
feature. Data and ferecast preduct donft eguallte
Infermation.

Semewhat coarse (e general) Inisenvice preduct and
itS content; somewhat scattered (not wWell organized)iin
tReway ter get icednack: fremi Users.

Lack: el objective, guantitative anal standard Verficauon
and eperational procedure: ter mateh the guidance: of
INHUENCE prediction 6 pre-evaltation.

he senvice Is casual andirandem (net standard and
reutine) to seme extent.




2.3 Current gaps In services
-——-Gap analysis from NMIHSs” view: (cont.)

A general pulliciforecast Service IS sulstitute. fer the
specialized service. TS means, User-erented
reguirements: are: not clear by NMHSS. A'typical example
IS “Why: are: users not willing ter use: the forecast in
prekanlity: terrm?*

Lack of effective manner and integratead’ structure te
@rganize the senvice Inte the reuUlineg operatiern.

Specialized service covers all walks: of lifie. What shoula
NMHESs de? Tiel let allf kinds: off specialized senvice Under
contrel or using different mechanism? ...




Service Is the Interface between basic Operation &Users

Basic Products
Service Products

Social & Economical Users

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




Changing Society,
Changing Reguirement,
Changing Services New
Changing Gap? Expectation
IHOW 10 NAIHOW?

User’s Expectation

New level of
Service provided

Service provided

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







3. Efforts & experiences to bridge the gap

3.4 Legislation

3.2 Specialized! Organization Structure
3.3 Tlechnigues

3.4 IVlechanisms




3.1 [Legisiation

AVvaliety off laws and regulations; officialfdecuments Y.
governments, at central' and lecal levels ol the specialized
service provided by NMHSSs;

nlVeteereleny Law off P.R: China (Natienal Congress, Jan.
20)0)0))

sNational plan ennatural disaster ENERGENG). ESPRIHSE
(State Council; Jan. 2006)

sRegulations on administration off Weathier mesiicaton
(State Council;, May, 2002)

slNG. S decument n 2006 1ssued by State Councill- “For the
enhancement ofi the development of Chinese
meteoerological drive in 2006-2010"




3.1 Legisiation: Meteoerological Law: of China

Article 3 Vieteorolegicall Senvice Isia hasic puklic wellare
for econemic development, natienal defense, social development
and people’s well-being. Public weliare meteerological
shalll e’ the first prerty’ In meteorelegical Werk.

Onj condition| that unpaid  puklic welfare meteorelogical Services
are guaranteed, meteorological offices and stations may: provide
paidineteerological N aceordance With laws.

Article 4 Vieteoroelogicall efficess and stations suboerdinate to the
competent meteerological departments ofi counties; or cities shall
chiefly: senve agricultural preduction; previding, 6n thelr ewn
Initiative and 1nra tmely manness: puklic welfare nmeteorelogical
Infermation services needed by local agrcultural preduction):




3.1 Legisiation: Meteorelogical Law: ofi China
(cont.)

Article: 22 Tihe State applies;a Uunified system for therissue: ofi public
meteorelegicaliiorecast and severe weather Waring.

Meteorologicall effices and stations suberdinate. the' competent
meteorologicall depantments at different levels shalls 1 compliance with
thelr functions and duties, Issue te the community public: meteerelegical
ferecast and severe weather warming, with timely supplements or:
corrections added as the weather chamnges. Ne)ether erganizatiens ol
Inadividualsimay. Isste ter the community such fierecast o Warning.

Vieteorelegicall efifices andl stations: suberdinate ter ether relevant
departments under the State Councll or UNder the! peeple’s gevermments of
Provinees, autenomous regions;or municipalities; directly, under the: Central
Gevernment may.issue specialized meteorelogical forecast to) e used within
the framework of thelr departments

The competent meteorelogicall departments: at dififerent levelsiand the
meteorologicall effices andl stations suberdinate: ter themi shallfissuer puiblic
meteorologicall forecast and severe weather warning with' improved
accuracy, timeliness and service.




3.1 Legisiation: Meteoerelogical Law: ofi China
(cont.)

Article 23 Where necessary,; meteorological offices and stations
subordinate torthe competent meteorologicall departments at vareus, levels
shallfissue: specialized meteorological ferecasts fer agrculture; urban
envirenment, classified fire-risks.

~ Articler 27 People’sigovermments at or above the county level shall
Impreve thelr Mmenierng and Warning systems o meteerological disasters;

make arangements for relevant: depantments te: Work ouit plans fior
prevention; off meteorologicall disasters, and take effective measures to
lncrease the capanility o preventing suchl disasters.

Article 28' Competent meteorological departments at all levels shall
Make anrangements fior joint among monitoring and: forecast of significant
Weather events amoeng rEgions o departments,; Propese: timely: measures
for preventing meteorolegicall disasters and make assessment of Severe
weather disasters, which shall serve as, the decision-making vasis for the
people’s governments at the corresponding levels te arrange prevention of:
meteorological disasters.




3.2 Specialized Organization Structure

Emphasisien application and Service :

Operationall effices; for specialized senvice: inf NMEHSs (CVIA)

Leading role ini providing| the specialized service tor many: Walks of
life

Special operational offices in all' level off CMA for specializedl service
provided! te) decision-makers off gevernment

Impoertant rele in the erganization of multi-hazard mitigatien amnd
EMErgency. respense system

Joint R&D institute (1.e., Joint Engineering lLalk. for Met. Disaster:
Prevention by SMB’s and Tengji' University)




3.3 Technigues

3.3.1 SOme practices to bridge the gap
3.3.2 Joint-I1ssued special’ Senvice products

3.3. 3 Application’ off new: technoloegy: In; Service
dissemination




3.3.1 Seme practices to bridge the gap

Meteerological service i kridge: constiuction

Eeasipility Evaluatien of Veteorologicall Conadition fol
Yangshan Harhor




A case of SMB:
Bridge the gap In bridge: constructions

Facts

Mechanism and persennel: A special group was
organized in SMB! to senve a series ofi bridge construction
projects. (5 projects in 15 years)

Service contents: climate evaluation, weather forecasts.
especially in-situ services

Key point inj service: Bridge conjunction is an air
temperature sensitive work. SMB!helped the bridge
builder to choose proper dates for bridge conjunction by
excellent service.

Benefit & Significance

Impetus to meteorological techinology: upgrade:
Feedback from the users stimulated the improvement of
SMB. I.e. the idea of using GPRS technigue to transfer.
real-time observations to the SMB weather office. Now.
the data temporal interval off SMB’s autematic surface
weather observation netwoerk is 1 min.

Direct benefit to projects:

I one project had one day delay due to wreng
calculation of connection date, it would cost half a
million Yuam whichi included salaries, rent fees and other
terms.

The gap was decreasing significantly ini the
process ofi special services.




Eeasipility Evaluation of Met. Condition fier Yangshan Harbor

= r—
Fact N

Same data, different method, different result
New: estimation considering reality: of:
narbor operation: 345 d
Difiference: 70d
Analyzing methoedi shouldladapt te the reality of the service.
Significance & Benefit:

m Strategic mfluence on regional econemical develepment: I the eldl resuli of
2750 Was adepted, the haiieer would not e constructed according to the
standard of ever 300d eperational day.

Obvieus benefit: the direct profit of the 1st construction stage ofi the Yamngshan
harer in 70d israbout 70 millien; Yuarn (7075720007 100=70" mionm)

The cost of construction for natural hazard delensive infirastructure is largely
reduced accordingl to the second! resuli.

Eor example, the total cost ofi the 1st construction stage of the Yangshan
harboer Is 7.2 billion Ywan, 1 the cost of defensive infrastructure construction
was 1% of the total cost, the choice of the 345d result would save 36 million
Yuan.




3.3.2 Joint-1ssued! specialized products

IHoW, te) raise application: ability/ Withr USers?
[Describeal as the fellowing categeies:

A- Agriculture.  B-\WWater Resources

C- Constructions; D- Risk management
E- Energy’ sector B~ Iiransport

G- the Public H="Public Health
|- Tourism J- Utilities




Risk: Management

Severe weather
warning signals

and Guidance

11 types of warning signals :
Ranked 3-4 levels: , yellow,

orange and

Table 2 example of some severe weather warning signals issued in Shanghai

Severe weather Level Description Signals
Tropical cyclone has been predicted to affect ==
Blue city within 24 hr with maximum wind force over E toh
6(The Beaufort Scale) L
Tropical cyclone has been predicted to affect =
Yellow city within 24 hr with maximum wind force over | | ER|
8(The Beaufort Scale) EEBECNY
Typhoon T.ropic-alhcyclone _has be_en pred.icted to affect g =
city within12hr with maximum wind force over
Orange ; ; ORANGE
10(The Beaufort Scale) and possible with
rainstorm.
Tropical cyclone has been predicted to affect
Red city with 6 hr with maximum wind force over 12 E gI
(The Beaufort Scale) and possible with RED
rainstorm.
6 hr rain above 50mm or 1 hr rain reach 20mm ===
Yellow
SISOV
3 hr rain above 50mm or 1 hr rain reach 30mm B
Rainstorm Orange o =
ORANGE
3 hr rain above 100mm or 1 hr rain reach
Red 60mm gI
RED
Maximum temperature will climb up to 35°C
Yellow within 24 hrs.
Maximum temperature will climb up to 37°C
Hot Weather Orange | within 24 hrs.
Maximum temperature will climb up to 40°C
Red within 24 hrs.
Thick fog with visibility <500 m has occurred or
Yellow been predicated within 12 hrs.
Thick fog with visibility <200 m has occurred or = a3
Fog Orange been predicated within 6 hrs. — li=
ORANGE
Thick fog with visibility < 50 m has occurred or
Red been predicated within 2 hrs. E gI




Policymakers’ direct line

A 41 Shanghal
Vieteorolegical Bureal Conmnects
0. mayer ofifice.

Weather advisery and repoert

Weather advisory for
policymakers
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Agriculture - Food Production and Security.
Previded for Agricultural agencies

Assessment of the vegetable losses in Shanghai after a heavy rain

|

24

JIIE
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B ORT
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AR B 6.0 1001 310228210 595, 266307 314 07E1L




Web site for agriculture economy co-organized by

Meteorological office and Agriculture department
Chttp://www.agri.gov.cn)




\Water resources monitoring for water management department

EOS/MODIS i & # i 1 A4 . ool B
(2004%5A 264 )

e
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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




Products for Health Agencies and the Public
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! Products:
Environmental products UV, Pollen Index, Commercial

Toursm products

products, Air pollution Index, Heat
Wave Index, Water and Energy
Control Forecasts, Medical Weather
Index, etc.




Heat/iHealth Warning

Heat/Health Warning 2001

= Actual Death B Predicted Death

SN




20°H

Transpoertation

Road Meteorological Condition Forecasts co-issued

B0°E % by CMA and Ministry of Transportation
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Transportation

Railway Meteorological
Services System

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

Visibility Monitoring and forecasting for
high ways.




Weather & Energy.

Temperature forecasts helprthe lecall governmment plan and manage
ther electic pewer preduction and consumpien.

A case of diurnal distribution of electric power (kw) in Shanghai
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Weather & Energy.

Analysis on the relation of air conditioner to electric power consumption in Shanghai
There are 5 million air conditioners in Shanghal, eachi with a pewer: ofi 2500 W en: average.

I 60% ) air conditioners work, thepewer needed could he: 60%) x 5 millien x 2500 W = 7.5
millien: kw;, whichris about 45% of the histeric record power ofi Shanghai, 16.8 million kw.

Energy: cost of all air conditioners per day (8 hr) : 60 million yuan,
and 31 days with a temperature over 35 C in 2005,

When hot weather Is forecasted), the local govermment energy’ agency will plan te produce more
electric pewer or purchase pPower freom Gther provinces.

When high temperature walming; signals: (1= 35/ C er higher) are Issued, a power: saving mode
will'lbe triggered: oy the local govermment. Seme: fiactories; ane asked! to Stop Werking.

HIGhEtEmpPErattiE; IgHER PeWER CORSUMPLeR; HIGHER Cost
ColIEcierecasis andappropraieraliocaien enste eneray  SECUIHLY:




Speciall Service for Important Sociall Activities

Shanghai APEC 2001




Specialized Senvices for 2008's
Olympic Games in Beijing and
201.0's World Expe inl Shanghal

Veldle iy o
slGtlon) glzif)s




3.3.3 Application of new: technelogy
INn service dissemination

ihe efferts tor have weather infermation
COVEered City area IR Shanghal.

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




New technology applied to inform the public

TV : 7 Channels e ;

Radio: 3 frequencies .

News papers: =10 offices

Cell phone users: = 0.4 million (3.3

million nation-wide)

Internet: available e 'y L > ol

Digital TV in public(mansions, traffic “Seamless” Service
tools): available

Electron screens in public:>7000

Weather hotlines:

froong e ek b e I TN
o G T o A

12121 / 969221
Citizen email box: available
Severe weather Signal tower on Bund

Meteorological Services in residential
communities (8000), factories, villages
and schools

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




History of Dissemination Means
*3G Celll phoene

sNew Generatio
Cell phone weather message Digital TV in sInternet I

services: 3.5 million users building, Street
Screen

Nation-wide weather information Cell phone

hotlines started in 1995. In Shanghai 20 (Message/\WAP)
000 calls per day on average, the max Weather hotlines
calls over 120 000. :

Dedicated line

1960s... Internet: Web., E-mail, FTP ’_

TV >

UHE Radio

Suburban Cablecasting

Newspapers

Radio Breadcasting

Weather infermation hotline 121, started! inf 1950s

Mail' letters

Telegram

Beacon

Signal balloon Infermation content and
communication speed




Users ( through China-Telecom) Meteorological services

In Shanghali

[ Weather hotline calls (x 100 000)

Cell phone message users (x 10 000)

0o
o

(o))
(@)
T

Weather hotline calls (x100 000)
I
(@)

N
(@)
Cell phone message users (x10 000)

2000 2001 2002 2003 2005
Year




CMA’s web page ofi specialized products

(Attp://MmwWw.cima. goVv.cn)
. Weather Services

[ Beijing w |I search
Low temperature

observation

Weather: Clear — Thunderstorm
Wind Dir: NE
Wind Spd: 3 m/s

Beijing Temp: 27 — 14 C

May 5 20:00

Radar mosaic

Satellite Space weather

B e =

Severe weather 0-3 day % 0-10 day
warning forecast . trend

e

Highway Forest fire risk

Sandstorm
forecast Tidl weather ) forecast
_ observations

= B

Drought/flood Drought/flood UV category
Climate advisory | | monitoring : forecast

. - L . :
Environmental High impact i;:!_:: Agricultural

weather ’] weather P weather
|| monitoring I




3.4 Mechanisms

A- Partmership

B=Push & Pull

C- Cost recovery.

D~ Soecial Volunteers

E- Education and training

E=- Multi=hazard multi=agency. In rsk managenment




A- Partnership

Close cooperation between NMHSs and other agencies, such as
universities, government departments, NGO Is essential to
provide effective services.

The main parts of specialized service with other agencies should
become a basic operation in NMHSs. The policy to encourage
other agencies to play an important role in the other parts of
specialized service Is needed.

CMA has reached collaboration agreement with the ministries
of agriculture, transportation, health, I'T industry, Land and
resources, and administrations of ferest, tourism, environmental
protection. Also, CMA has a general cooperation agreement
with; Shanghai Municipall Goevernment.

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




Partnership — closer collaboration

State Environmental
Protection Administration

Environment Forecast/Warnings
(Urban AQI, Dust storm, VOC,03,Haze)

Ministry of
Land and Resources

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

Ministry of
Communications

Road Weather Condition Forecast

Ministry of
Health

Medical Meteorology Forecast( heat health
warning, infectious disease

Ministry of
Agriculture

Crop yield forecast, plant diseases and insect
pests forecast

Ministry of
Information Industry

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

Ministry of
Forest

Forest Fire warnings

Risk Management
Organization

Meteorological Hazards & Related Disaster
Warnings




B- “Push & Pull”

“\/eteran captain in Met. office * fier marine Weather senvice
“Viet. officiallin harher” te nvelve inithe safety operation

C- Coest recovery

---- 3 mechanismi ter encourage: both providers and USers to
concern deepened applicatien ofi service: Infermation

Industral services provided by NVIHSS
Outreaches for enterprises

China-Telecem (Weather hotlines; Cell phone weather
MESSage SEenvice)

Lightning protection engineerng for Users
Blioker for commercial weather Services




D- Social velunteers: social activities to bridge the gap
are very impertant based on - Grassroots © conception.

NIMHSS  should pay: much attention te the: field.
Coellecting feedhack from| the puiklic
Palticipating forecast evaluation
Distrbuting seivice Infermation
Operating school-hased ehservation netwerk

E- Education and traming fiek:
NMIHSs" users
the public
the pelicymakers

E= Viulti-2agency’ ce-operation Ml rsk management
multi-hazard mitigation and emergency. response




Meteorological Services In

Multi-Hazard Mitigation

Stakeholders :
NMHSs Government agencies

Severe weather —) | MErgency response cente

monitoring, forecasts Local authorities
and warnings Infrastructure authorities

Integrating severe The media
weather warnings

A pewWerful gevemmentIs the key. End-Users:
factor fior multi-lhazard mitigation. The public

, Residential community
s Veteorolegicall departments play’a School
Very: Impertant role. Enterprise

Farms and villages
*‘End to end to end ” user-centered

approachi has been materialized.




Integrated Multi-Hazard Emergency Response
Framework in Shanghai

Prediction

) Preparedness
so\Velifing P

Observations
forecasts Mitigation
warnings




4. Discussion and Consideration

YOU car't firna e User wiio ias: o requiremient tor e provider,;
HoOWever, You. can fira e proviaer Wilose: Service s oL JOS/IHoN. —
“User Ceplerea concepr:.

However, 111 Serse) 01 prolaqorist: sHoula e estanlisiea By NVIESS I
operatig. cooraaanon. ana - partners P Wil olier: colnplerparts

- Briogemar

Services should change: from provider-centered to social and
economicall Users-centered

Operations sheuld change en product-centered to INioIauen-
CENEREEI eI CORCERI NEEES INErACHORNIGRINIOLIISIEE?

So the structure should be reversed firom “In-out™ to “out-in"
The leadingrele el NIVIHSS 1o bridge: the gajp should he emphasized




4. Discussion and Consideration

4.1 [Legisiation

4.2 Operauen restictuiing
4.3 \Vanous mechanisms
4.4 Applied technigues

4.5 Education’ and training




4.1 [Legisiation

The legislation fier bridging gap shouldibe emphasized as fiellowings:

——--the hasie rele eif NIVIESS i eaiy/ Waimihe, mechanism: fior multi-hazard
mitigation and emergency. respense

-——-the responsibility: eff NMIESS Inl ther application off service: Information; i
GECISION pPrecedure of social and economic activities

————{fie basicrelerei-NIVIHSSHR prevIeing BESIC PREdUCLS and antuRiguereleNn
ISSUIE| severe weather warning by NMHSS

-—--Un-substiiutien of the services provided by NVIHSS te important Users and
fieldsiwhich are heavily: concerned by different levels off gevernments; The
POlICY te Encolrage Giher agencies e play: an' Impotant rele Infthe: einer
parts efi Specialized service IS needea.

—-flexibility: andf expansibility of the services with the increase. ofi the
reguirements; frem users

-——-soclallinvelvement in specialized service should' be encouraged.

—---diversification trend of the services with different service: mechanisms (public
senvice, Industiial service, ete.) should be clarified.




4.2 Operation Restructurng

A well-classification IS; needed for many: Kinds off Services WhIch are
abundant Inf varety anal distripbutediwidely. The classificatieon sheuld
accord withra classification i Whichi different fields andl Vocatiens: are
Sensitive te Weather and climate. In thermeantime, It should accerd
Withi tiie: hotSpots: and Impoertant fields 1nrthe different PEriods of
national social andieconomic development. Therefore; the Kindl of
Services should hecome mul-trail Gperatiens in NMHSs.

Such kind of service requires a dimensional divisien of SerVIce
Operations in technicall systems, I.e. centralized operation; in
developing basic product anal distriputed eperation: in the: product of
special service development. A conresponding structure. of
elganizatien Is reguired:




4.2 Operation Restructuring| (cont.)

All'kinds ofi operational technigues and methnodologies for different
Industries and specialties are needediwhile high quality ntman;
resources and other resources, like financial 'suppert are alse reguired.

Intermational; regionall and specialized centers, national prediction
centers and related specialized centersi ane reguired to do the
centralizedl eperation in; hasic preduct develepment.

Operational office: fior specialized service needs to) have: strong and
clear direction inispecific service fields and industries. Meanwhile,
custemized fieatures In the Service are emphasized.




4.3 Various Mechanisms

Agreement structure needs to be established between NMHSs
andi ether gevernment agencies, academe; andi NGO etc..

Stieong gevernmental suppert of heth finance and pelicy: for
NMHSS to deepened application; ofi the service as public
goeds IS reguired.

The “PUSHAND PULL* mechanism like “veteran: captain in
marine Weather Services” and “met-official in harboer” needs to
e Set up.




4.4  Applied Technigues

Methedologies applied infthe eperation of reguirement feedback and
application| effectivVeness In the: user’'s decision procedure

A new: eperatienalimfluence: prediction; systen for beth pesitive: and
negative pre-evaluation

Refined specialized Service products by jeimi efforts

Technigues ofi Integrating meteerologicall service: infermation Into
decisien procedure of soclial and ecenemic activities




4.4 Appliedl Technigues (cont:.)

EVvaltatien and Verfication: system for operatienall Service emphasizing
0N applicatien Benelit

Integrated infermation platiermn based on NMIHSS for multi-hazard
mitigatien and rsk management

Joint R&Drwithr Users and academic community: e develop new.
application| technigUes for Service eperation




4.5 Education and Training

Eor the NVIHSS
a WillFlberpresented in the fellowing session.

Eor the users
s Understandingl of the limitation of prediction
a Understanding ofi the ifermation of prediction, I.€., probhabilistic ferecasts
n Learning| ter use specialized service: products

Eer the public
s Understandingl of the limitation of prediction

= Understanding of the information ofi prediction, I.e., general description
for lecation, Intensity, and time. period ofi precipitation.

n [Learning| ter Use specialized sernvice products, I.e., heat wave index

Approach for E&T
a ldentification of pretetype
n Development off E&T medules
s E&T seminar, course, workshep and' exercise.
s Effect evaluation







