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a)	  Government	  leadership,	  b)	  Mul?-‐agency	  Coordina?on,	  c)	  Community	  Par?cipa?on	  	  

1.1	  	  DPM	  Management	  Characters	  

DPM	  	  
Management 

Government	  	  
Leadership	  

Mul?-‐agency 
Coordina?on	  

Community	  	  
par?cipa?on	  

 Policies	  and	  preparedness	  	  
 Organizing	  and	  
coordina?ng	  disaster	  
preven?on	  and	  mi?ga?on	  

 	  Providing	  fund	  support	  
for	  infrastructure	  and	  
disaster	  relief	  

 	  Development	  of	  	  
mechanism	  and	  
plaPorm	  to	  ensure	  
inter-‐sectorial	  
emergency	  response	  	  
and	  interac?on…	  
based	  on	  level	  of	  
early	  warning	  signals.	  

 Preparedness	  
 Drill	  
 Joint	  preven?on	  team	  
 Raise	  awareness	  on	  
self-‐rescue	  and	  mutual-‐
rescue	  



There	  are	  two	  items	  in	  the	  ‘the	  Public	  Emergency	  Response	  Law	  of	  
China’,	  they	  are	  ‘Preven?on	  and	  Emergency	  Response	  Preparedness’	  
and	  ‘Monitoring	  and	  Warning’,	  in	  which	  preparedness,	  emergency	  
shelter,	  registra?on	  and	  examina?on	  of	  risk	  sources,	  emergency	  
response	  management	  training,	  professional	  emergency	  search	  and	  
rescue	  opera?ons,	  and	  emergency	  response	  materials	  are	  addressed.	   

The	  ‘Meteorology	  Law	  of	  China’	  defines	  the	  roles,	  responsibili?es	  and	  
authori?es	  of	  weather	  departments	  as	  well	  as	  their	  opera?onal	  
func?ons	  such	  as	  construc?on	  and	  management	  of	  meteorological	  
facili?es,	  observa?on	  systems,	  weather	  forecasts	  and	  weather	  warning	  
processes,	  weather	  disaster	  preven?on,	  climate	  resource	  exploita?on	  
and	  their	  implementa?on	  and	  maintenance.	  	  

Item	  31	  of	  ‘the	  Flood	  Control	  Law	  of	  China’	  requires	  establishing	  
China’s	  flood	  control	  system,	  addressing	  hydrology,	  weather,	  
communica?on	  warning	  and	  flood	  disaster	  monitoring	  systems.	  
According	  to	  item	  43	  of	  the	  Law,	  during	  flood	  season,	  meteorological	  
services	  should	  provide	  weather	  forecasts	  to	  the	  flood	  control	  
headquarters	  

…….	  

1.2	  Government	  Leadership:	  Na-onal	  regula-ons	  



1.2	  Government	  Leadership:	  Preparedness	  on	  Mul--‐
hazard	  Early	  Warning	  

Preparedness	  
system	  

Na?on	  Overall	  
Preparedness	  

Na?onal	  Special	  
Preparedness	  

Preparedness	  
of	  ministries	  

Preparedness	  of	  
Governments	  at	  
various	  levels 

  The	  Na?onal	  Emergency	  Response	  Plan	  for	  
Meteorological	  Disasters	  implemented	  
from	  1	  January	  2010. 

  The	  Plan	  requests	  all	  departments,	  en??es	  
and	  social	  communi?es	  at	  all	  levels	  to	  take	  
immediate	  ac?ons	  in	  accordance	  with	  
meteorological	  disaster	  warning	  signals	  
and	  discharge	  their	  respec?ve	  
responsibili?es.	   



1.3	  Mul--‐agency	  Coordina-on:	  Mul--‐agency	  coordina-on	  
prac-ces	  

The	  CMA	  has	  signed	  over	  15	  agreements	  with	  several	  other	  ministries	  to	  prevent	  and	  
mi-gate	  the	  impact	  of	  	  severe	  weather	  and	  related	  disasters.	  

Flood and 
Typhoon 

Prevention 

Ministry of Water 
Resources 

Air 
pollution 

Ministry of 
Environment 

Protection 

Geological 
Disaster 

Ministry of 
Land and 

Resources Sand storm 
Forestry 

Department  

Traffic Ministry of 
Transport 

Drought 
Relief 

Ministry of 
Agriculture 

Forecast fire 
risks 

More Departments…… Co-issue geological 
disaster warnings 

Distribute daily traffic and 
weather information, and co-
issue warnings as needed 

Establishment of emergency 
response categories (I,II or III)  
Based on Weather warning 
categories (Blue, Yellow, Orange 
and Red) 

Co-issue air quality 
status and 24hr 
prediction 

Issue forecasts and 
warnings to all levels of 
government and provide 
weather modification 
services to the forestry 
department. 

Issue drought warnings for 
agricultural departments 



1.4	  Community	  par-cipa-on 

  NGOs and volunteers：490,000	  people	  

  Training for the public：100,000	  people	  

Bangqun Xiao, 
meteorological volunteers of 
Anhui Tongling County 
Jinshan 
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Work	  SYSTEM 

Technic	  
SYSTEM 

Opera?on	  
SYSTEM 

2.	  	  	  3	  Systems	  of	  MHEWS	  	  

The	  MHEWS	  include	  3	  systems:	  Work	  System,	  Opera?on	  System	  &	  Technic	  
System.	  

MHEWS 
Meet	  the	  requirement	  

by	  secng	  specialized	  sec?ons 

Mechanism	  support 

Technic	  support 



2.1	  	  Work	  System	  of	  MHEWS	  	  
  	   	   	   	   	   	   Shanghai	   has	   set	   up	   the	   framework	   of	   “Government	   leading,	  Mul?-‐

agency	  coordina?on	  &	  Community	  par?cipa?on”	  by	  enac?ng	  legisla?on	  and	  
establishing	  	  corresponding	  mechanism.	  

  	  	  	  	  	  	  Met	  Services	  are	  the	  first	  link	  in	  the	  chain	  of	  DPM	  and	  have	  a	  cri?cal	  role	  
in	  disaster	  detec?on	  and	  warning	  as	  well	  as	  a	  suppor?ng	  role	  in	  preven?on	  
and	  mi?ga?on	  &	  rescue.	  

	  
	  



2.1	  Government	  Leadership:	  Local	  regula-ons	  on	  MHEW	  

-‐-‐-‐-‐ 	  	  

On	  Oct.1,	  2006,	  The	  Shanghai	  People’s	  Congress	  passed	  “Shanghai	  
Implementa?on	  Regula?on	  of	  the	  Meteorological	  Law	  of	  the	  PRC”.	  It	  
clarifies	  the	  mandate	  of	  SMS	  in	  DPM.	  	  
Weather	  departments	  should	  provide	  special	  services	  through	  mul?-‐
agency	  coopera?on	  to,	  and	  receive	  support	  and	  feedback	  	  from,	  
government	  departments	  such	  as	  Agriculture,	  Fisheries,	  Flood	  Control,	  
Traffic	  and	  Transporta?on,	  Fire	  Control,	  Police,	  Environmental	  
Protec?on,	  Civil	  Administra?on,	  Public	  Health,	  Tourism,	  Harbor	  and	  
Mari?me	  management.	  	  

‘Decision	  on	  enhancing	  the	  capacity	  of	  weather	  disaster	  monitoring,	  
warning	  and	  dissemina?on	  was	  issued	  by	  the	  general	  office	  of	  SMG	  in	  	  
Sep.	  2011.	  1.	  	  
In	  the	  regula?on:	  1)	  par?cipa?on	  in	  weather	  disaster	  monitoring,	  
warning	  and	  service	  delivery	  	  ac?vi?es	  of	  government	  of	  all	  levels	  &	  	  	  
relevant	  agencies	  are	  required,	  and	  tasked	  of	  various	  sectors	  have	  been	  
clearly	  iden?fied;	  2)	  The	  service	  delivery	  capacity	  of	  weather	  service	  at	  
Grass-‐root	  level	  should	  be	  enhanced;	  3)	  The	  development	  of	  regula?ons,	  
standards	  and	  policies	  should	  be	  enhanced.	  The	  opera?on	  procedures	  of	  
weather	  disaster	  early	  warning	  (early	  briefing,	  warning	  message,	  
warning	  signal)	  should	  be	  perfected.	  	  
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State grid 

 Agriculture commission 

Civil affairs bureau 

Food and Drug Administration 

Communications 
Administration 

Tourism Administration 

Health and Insurance departments 

 Education 
Commission 

2.1	  Mul--‐agency	  Coordina-on:	  Partnership	  prac-ces	  	  

Other Relevant Agencies: 

Flood control, 
Environment Protection, 
Marine time, …… 

1) Establish integrated database of 
meteorological information and public health 
data; 
2) Develop forecast model of heat wave and 
heatstroke, COPD and asthma. 

1) Early briefing on rainy season and 
continuous high temperature;  
2) Co-issue bacterial food poisoning 
early warning 



	  2.1	  Community	  Safety	  Program	  

Risk	  Mapping,	  Preparedness,	  Drilling	  ,Cer-fica-on	  (Civil	  
administra-on,	  work	  safety,	  flood	  control)	  	  	  

Through	  the	  coopera?on	  between	  Shanghai	  Meteorological	  Service	  and	  Shanghai	  Civil	  Affairs	  
bureau,	  200	  demonstra?on	  communi?es	  for	  risk	  assessment	  will	  be	  established	  within	  in	  5	  
years	  in	  Shanghai	  to	  enhance	  the	  capacity	  of	  disaster	  management.	  	  	  

Risk	  Mapping	  

Drilling	  

Educa-on	  &	  Outreach	  

Training	  	  



Strong	  wind	  

Storm	  surge	  

Heavy	  Rain	  

High	  waves	  	  

Severe	  	  
convec?on	  

Marine	  	  
accidents	  

River	  banks	  	  
destroyed	  

Overflowing	  

Damage	  to	  	  
infrastructure	  

Casual?es	  

Traffic	  	  
accident	  

Inunda?on	   Water	  	  
logging	  

Billboards	  

Farm	  
Green	  house	  

Transmission	  
	  Lines	  

Traffic	  	  
accidents	  

Farmland	  
flooded	  

Plant	  
disease	  

Street	  trees	  

Basement	  	  
flooding	  Electrocu?on	  

3.1	  	  first	  link	  in	  the	  chain	  of	  DPM	  
	  

Typhoon 

Severe	  weather	  hazards	  may	  bring	  many	  other	  disasters,	  which	  further	  threaten	  city	  safety.	  
Weather	  factor	  resembles	  the	  first	  piece	  of	  domino,	  and	  will	  impact	  other	  aspects	  of	  social	  
ac?vi?es. 



Met	  Services	  are	  the	  first	  link	  in	  the	  chain	  of	  DPM	  and	  have	  a	  cri?cal	  
role	  in	  disaster	  detec?on	  and	  warning	  as	  well	  as	  a	  suppor?ng	  role	  in	  
preven?on	  and	  mi?ga?on	  &	  rescue.	  

2.1	  first	  link	  in	  the	  chain	  of	  DPM	  

	  
Monitoring	  

Predic-on	  
Warning	  

Prepared-‐	  
ness	  

Mi-ga-on	  

	  
Rescue	  

	  
Assistance	  

Weather	  	  
Service	  



Weather Forecast Platform 

Information Flow Platform 

Public Service Platform 

2.2	  	  Opera?on	  System	  of	  MHEWS	  	  



2.2	  	  Opera?on	  System	  of	  MHEWS	  	  

 Forecast	  Area	  
 PWS	  Area	  
 DATA	  SUPPORT	  AND	  QMS 
 



Suppor-ng	  sub-‐sec-ons:	  
F-‐6:	  Weather	  and	  Environment	  Analysis	  based	  on	  

Satellite	  Remote	  Sensing	  
F-‐8:	  Regional	  NWP	  Applica-on	  
F-‐9:	  Subtropical	  Circula-on	  &	  	  Abnormal	  

Characteris-c	  Analysis	  

Focus	  on	  high	  impact	  weather:	  
F-‐2:	  Mul--‐scale	  Weather	  Analysis	  and	  Forecast	  
F-‐3:	  Refined	  Urban	  Weather	  Forecast	  and	  Early	  

Warning	  based	  on	  Vulnerability	  
F-‐7:	  Typhoon	  Early	  Warning	  

F-‐1:	  Forecast	  Planning	  &	  Organiza-on	  

Forecast	  Area	  

Focus	  on	  weather	  impact	  on	  cri3cal	  
loca3ons:	  
F-‐3:	  Refined	  Urban	  Weather	  Forecast	  and	  Early	  Warning	  

based	  on	  Vulnerability	  
F-‐5:	  Regional	  Weather	  Forecast,	  Warning	  and	  Joint	  

Preparedness	  
F-‐7:	  Refined	  Marine	  Weather	  Forecast	  

Focus	  on	  weather	  impact	  on	  users:	  
F-‐4:	  	  Weather	  Impact	  Forecast	  Based	  on	  Ensemble	  NWP	  

Analysis	  



Multi-scale Wea Analysis & Fcst 

Severe Convective Weather  

Tropical Early Warning  

 Subtropical Circulation &  Abnormal Characteristic Analysis 

  NWP products 
  Uncertainty and maximum possibility 

analysis of NWP 
  Sensitivity parallel run  

 TC Location and Intensity Estimation 
 Weather system dynamic analysis 

F-‐1:	  	  Forecast	  Planning	  &	  Organiza?on	  
F-‐2:	  	  Mul?-‐scale	  Weather	  Analysis	  and	  Forecast	  
F-‐3:	  	  Refined	  Urban	  Weather	  Forecast	  and	  Early	  Warning	  based	  on	  Vulnerability	  
F-‐4:	  	  Weather	  Impact	  Forecast	  Based	  on	  Ensemble	  NWP	  Analysis	  
F-‐5:	  	  Regional	  Weather	  Forecast，Warning	  and	  Joint	  Preparedness	  
F-‐6:	  	  Weather	  and	  Environment	  Dynamic	  Analysis	  based	  on	  Satellite	  Remote	  Sensing	  
F-‐7:	  	  Typhoon	  Early	  Warning	  &	  Refined	  Marine	  Weather	  Forecast	  
F-‐8:	  	  Regional	  NWP	  Applica?on	  
F-‐9:	  	  Subtropical	  Circula?on	  &	  	  Abnormal	  Characteris?c	  Analysis 

Focus	  on	  High	  Impact	  Weather	  System	  	  
1	  )	  Basic	  Weather	  System	  

2	  )	  Severe	  Convec-ve	  Weather	  

3	  )	  Tropical	  Cyclone	  

19	  

Forecast	  Area	  



Refined marine weather forecast 

1.Urban Refined Forecast 
2.Early warning based on 
Vulnerability 

Lake Taihu basin hydro-meteorology 
regional weather guidance & jointly 
preparedness 

 Multi-scale weather analysis 
and Seamless Forecast  

F-‐1:	  	  Forecast	  Planning	  &	  Organiza?on	  
F-‐2:	  	  Mul?-‐scale	  Weather	  Analysis	  and	  Forecast	  
F-‐3:	  	  Refined	  Urban	  Weather	  Forecast	  and	  Early	  Warning	  based	  on	  Vulnerability	  
F-‐4:	  	  Weather	  Impact	  Forecast	  Based	  on	  Ensemble	  NWP	  Analysis	  
F-‐5:	  	  Regional	  Weather	  Forecast，Warning	  and	  Joint	  Preparedness	  
F-‐6:	  	  Weather	  and	  Environment	  Dynamic	  Analysis	  based	  on	  Satellite	  Remote	  Sensing	  
F-‐7:	  	  Typhoon	  Early	  Warning	  &	  Refined	  Marine	  Weather	  Forecast	  
F-‐8:	  	  Regional	  NWP	  Applica?on	  
F-‐9:	  	  Subtropical	  Circula?on	  &	  	  Abnormal	  Characteris?c	  Analysis 

 Environmental  Remote Sensing Monitoring and Analysis 
 Weather system dynamic analysis 

 Ensemble PoP 
 Sea wave model product 
 Hydro-meteorological coupled model 

Focus	  on	  cri-cal	  loca-ons	  
1)	  Shanghai,	  a	  megacity	  

2	  )	  Marine	  and	  costal	  areas	  

3	  )	  East	  China	  Region	  and	  Lake	  Taihu	  Basin	  
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Forecast	  Area	  



Focus	  on	  high	  sensi-ve	  users	  
1)	  Impact	  on	  natural	  environment	  (storm	  surge	  ,	  haze)	  

2)	  Impact	  on	  urban	  infrastructure	  (power	  supply,	  transporta-on)	  

3)	  Impact	  on	  Public	  health	  (COPD,	  heat	  exhaus-on)	  

Reliability	  analysis	  and	  verifica-on	  of	  NWP	  	  
Ensemble	  NWP	  products	  and	  analysis 

 Environmental  Remote Sensing Monitoring and Analysis 
 Weather system dynamic analysis 

 TC	  wind	  and	  rain	  fcst	  

 Multi-scale weather analysis 
and Seamless Forecast  

 Urban refined forecast  

F-‐1:	  	  Forecast	  Planning	  &	  Organiza?on	  
F-‐2:	  	  Mul?-‐scale	  Weather	  Analysis	  and	  Forecast	  
F-‐3:	  	  Refined	  Urban	  Weather	  Forecast	  and	  Early	  Warning	  based	  on	  Vulnerability	  
F-‐4:	  	  Weather	  Impact	  Forecast	  Based	  on	  Ensemble	  NWP	  Analysis	  
F-‐5:	  	  Regional	  Weather	  Forecast，Warning	  and	  Joint	  Preparedness	  
F-‐6:	  	  Weather	  and	  Environment	  Dynamic	  Analysis	  based	  on	  Satellite	  Remote	  Sensing	  
F-‐7:	  	  Typhoon	  Early	  Warning	  &	  Refined	  Marine	  Weather	  Forecast	  
F-‐8:	  	  Regional	  NWP	  Applica?on	  
F-‐9:	  	  Subtropical	  Circula?on	  &	  	  Abnormal	  Characteris?c	  Analysis 

Synop-c	  mapping	  &	  forecas-ng	  for	  weather	  impact	  
Probabilis-c	  weather	  impact	  forecast	  based	  on	  EP	  
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Forecast	  Area	  



F5:	  Regional	  Weather	  Forecast,	  Warning	  and	  Joint	  Preparedness	   

As	  the	  First	  Regional	  Meteorological	  Center	  	  
in	  China,	  it	  takes	  charge	  of	  	  :	  

  Technical	  guidance	  in	  rou-ne	  
weather	  forecast	  and	  warning	  

  Joint	  preparedness	  
  	  Hydrometeorology	  (Flash	  Flood	  and	  

geological	  Hazards	  Risk/	  River	  flood)	  
  Environmental	  meteorology	  
  Informa-on	  Sharing	  

in	  East	  China,	  which	  covers	  the	  provinces	  of	  
Shandong,	  Anhui,	  Jiangsu,	  Shanghai,	  
Zhejiang,	  Jiangxi,	  Fujian	  and	  some	  other	  
ci-es. 

Forecast	  Area	  



Focus	  on	  high	  impact	  weather:	  
F-‐2:	  Mul--‐scale	  Weather	  Analysis	  and	  Forecast	  
F-‐3:	  Refined	  Urban	  Weather	  Forecast	  and	  Early	  

Warning	  based	  on	  Vulnerability	  
F-‐7:	  Typhoon	  Early	  Warning	  

F-‐1:	  Forecast	  Planning	  &	  Organiza-on	  

Forecast	  Area	  

Focus	  on	  weather	  impact	  on	  cri3cal	  
loca3ons:	  
F-‐3:	  Refined	  Urban	  Weather	  Forecast	  and	  Early	  Warning	  

based	  on	  Vulnerability	  
F-‐5:	  Regional	  Weather	  Forecast，Warning	  and	  Joint	  

Preparedness	  
F-‐7:	  Refined	  Marine	  Weather	  Forecast	  

Focus	  on	  weather	  impact	  on	  users:	  
F-‐4:	  	  Weather	  Impact	  Forecast	  Based	  on	  Ensemble	  NWP	  

Analysis	  

Suppor-ng	  sub-‐sec-ons:	  
F-‐6:	  Weather	  and	  Environment	  Analysis	  based	  on	  Satellite	  

Remote	  Sensing	  
F-‐8:	  Regional	  NWP	  Applica-on	  
F-‐9:	  Subtropical	  Circula-on	  &	  	  Abnormal	  Characteris-c	  

Analysis	  



24	  
Focus on high-‐impact weather, key	  weather system, and high-‐uncertainty weather. 

  
Discussion 

 Organizati
on 

  Design	     Guidance   Decision   Coordination 

F5 

F6 

F7 

F2 

F3 

F4 
F9 

F8 
 Guidance for	  dominating 
synoptic system analysis and 

forecast  Checking on forecasts	  using	  
uncertainty and max-‐prob analysis of 
EP 

To	  coordinate	  the	  consistence	  of	  forecasts	  from	  different	  sub-‐sec-ons… 

 Guidance for mesoscale 
analysis 

  Checking on warnings 	  
based	  on	  urban 
vulnerability and weather 

impact 

 Checking	  on risk forecast and help	  	  
to	  chose	  optimal decision 

 Checking on dynamic analysis for 
impact probabilistic and maximum 

probability 

 Editing and Issuing 
regional high	  impact	  weather 
report 

 Checking on regional 
guidance forecast and 

warning products 

 Guidance for synoptic 
analysis of satellite	  remote	  
sensing	  products  Guidance for  remote	  sensing	  
analysis	  	  on	  envir.	  products 

 Checking on typhoon forecast and 
warning products about TC locating, 

track, intensity and structure 

analyses  Checking on  marine 
disastrous weather 

forecast and warning 

 Monitoring & analysis 
of	  key	  weather system 
anomaly in subtropic 
region	   Historical	  analysis	  of	  
circula?on	  anomaly	  &	  
extreme	  climate	  

 Dynamic tracking	  / 
analyzing	  of synop?c	  
system	  &	  elements	  
forecasts	  by	  models	  
 Subjec?ve	  
correction to NWP	  
products	  

Forecast	  Area	  



2.2	  	  Opera?on	  System	  of	  MHEWS	  	  

 Forecast	  Area	  
 PWS	  Area	  
 DATA	  SUPPORT	  AND	  QMS 
 



S1Command	  Sta-on	  
CSO(SOP)	  

S2	  Decision	  Support	  &	  
	  Mul--‐Agency	  Co-‐opera-on	  

S3	  Public	  	  Service	  
	  Management 

S4	  Intelligent	  Service	  	  
&	  Public	  Interac-on 

S5	  Related	  News	  Collec-on,	  
	  Edi-ng,	  and	  Transmission 

S6	  	  Professional	  	  
Industry	  Support 

S7	  Emergency	  	  
Warning	  Dissemina-on	   

S8	  Mul--‐Hazard	  Risk	  	  
Analysis	  and	  Reduc-on	  Support 

Government	  and	  agencies 

Facing	  to	  decision-‐making	   

Community,	  NGO 

Facing	  to	  Society 

ci-zen 

Facing	  to	  people’s	  well-‐being 

Industries/bussiness 

Facing	  to	  produc-on 

Suppor-ng	  	  
sub-‐sec-ons:	  

Service	  outcome	  
	  sec-ons	  

Service	  target 



S1 

S1Command	  Sta?on	  
The	  command	  sta?on	  is	  responsible	  for	  
planning,	  organizing	  and	  execu?on	  of	  the	  
en?re	  service	  opera?on	  through	  a	  Chief	  
Service	  Officer	  (CSO)	  and	  command	  

personnel.	  



S1Command	  Sta-on	  
CSO(SOP)	  

S2	  Decision	  Support	  &	  
	  Mul--‐Agency	  Co-‐opera-on	  

S3	  Public	  	  Service	  
	  Management 

S4	  Intelligent	  Service	  	  
&	  Public	  Interac-on 

S5	  Related	  News	  Collec-on,	  
	  Edi-ng,	  and	  Transmission 

S6	  	  Professional	  	  
Industry	  Support 

S7	  Emergency	  	  
Warning	  Dissemina-on	   

S8	  Mul--‐Hazard	  Risk	  	  
Analysis	  and	  Reduc-on	  Support 

Government	  and	  agencies 

Facing	  to	  decision-‐making	   

Community,	  NGO 

Facing	  to	  Society 

ci-zen 

Facing	  to	  people’s	  well-‐being 

Industries/bussiness 

Facing	  to	  produc-on 

Suppor-ng	  	  
sub-‐sec-ons:	  

Service	  outcome	  
	  sec-ons	  

Service	  target 



S2 

S2 Decision	  Support	  &	  Mul?-‐Agency	  	  
Co-‐opera?on	  

Is	  responsible	  for	  decision-‐making	  support	  
and	  weather	  service	  for	  government	  
departments	  to	  provide	  guidance	  in	  disaster	  
risk	  reduc?on	  by	  strengthening	  the	  
meteorological	  disaster	  and	  high	  impact	  
weather	  opera?ons	  using	  the	  “5-‐Earlies”	  
approach.	   

provides	  weather	  services	  
From	  point	  to	  
	  



Air	  pollu-on 

Heat	  wave 

Public	  health 

Road	  traffic 

Urban	  flood 

Energy	  u-liza-on 

Avia-on 

Urban	  security 

 Weather	  impacts	  all	  the	  
social	  ac-vi-es	  from	  
urban	  security	  and	  public	  
life.	  
 Impact	  forecast	  is	  base	  
on	  science	  and	  concern	  
for	  the	  need	  of	  poten-al	  
users	  from	  weather.	  
 Par-cularly	  focus	  on	  
haze,	  air	  quality	  and	  
public	  health	  in	  Shanghai	  
megacity. 

Weather	  impacts 

Harbor	  schedule	   

S2	  	  Decision	  Support	  &	  Mul--‐Agency	  Co-‐opera-on	  

	  



SMS 

Water Affairs 
Early  
Briefing 
(Moderate,  
Severe) 

Traffic Administration 

Civil Defense 

Other related agencies  

Early Briefing Mechanism  

SMS 
Shanghai 
Flood Control 
Headquarters 

EMS Office 

General Public 

Flood Control 

Joint Response Action(25agencies,36SOPS)  
 

S2	  Standard	  Opera-on	  Procedures	  (SOPs)	  



Basic	  Grid	  Unit	  (BGU)	  

BGU	  
Supervisor	  

Classifica?on	  Sub-‐Center	  for	  
Emergency	  Events	  

Underground	  Car	  Park	  
flood	  preven?ons	  

Evacuations 

 

Emergency 
Response Center 

The	  Basic	  Grid	  Unit	  is	  a	  uniquely	  Shanghai	  Ins-tu-on.	  Approximately	  2,000	  BGU	  
supervisors	  monitor	  1,620	  Basic	  Grid	  Units	  area	  (35,970	  BGU	  Points,	  which	  
covered	  1186	  square	  kilometers)	  with	  opera-ons	  24	  hours	  a	  day.	  



S1Command	  Sta-on	  
CSO(SOP)	  

S2	  Decision	  Support	  &	  
	  Mul--‐Agency	  Co-‐opera-on	  

S3	  Public	  	  Service	  
	  Management 

S4	  Intelligent	  Service	  	  
&	  Public	  Interac-on 

S5	  Related	  News	  Collec-on,	  
	  Edi-ng,	  and	  Transmission 

S6	  	  Professional	  	  
Industry	  Support 

S7	  Emergency	  	  
Warning	  Dissemina-on	   

S8	  Mul--‐Hazard	  Risk	  	  
Analysis	  and	  Reduc-on	  Support 

Government	  and	  agencies 

Facing	  to	  decision-‐making	   

Community,	  NGO 

Facing	  to	  Society 

ci-zen 

Facing	  to	  people’s	  well-‐being 

Industries/bussiness 

Facing	  to	  produc-on 

Suppor-ng	  	  
sub-‐sec-ons:	  

Service	  outcome	  
	  sec-ons	  

Service	  target 



S4 

S4	  	  Intelligent	  Service	  &	  Public	  
Interac?on 

   Direct	  interac?on	  with	  the	  
general	  public	  through	  an	  
intelligent	  online	  customer	  
service	  system	  that	  provides	  
weather	  services	  for	  individual	  
needs. 

provides	  weather	  services	  
From	  point	  to	  
	  



  Shanghai’s	  Smart	  City	  ac-on	  plan	  (2011-‐2013),	  aims	  to	  

digital,	  networked,	  intelligent.	  The	  SMS’s	  contribu?on	  to	  this	  

ac?on	  plan	  is	  Smart	  Meteorological	  Engineering.	  	  

  The	  SMS	  provide	  first	  choice,	  first	  voice,	  first	  warning	  for	  the	  

public	  to	  meet	  their	  need	  of	  gecng	  weather	  informa?on	  

any?me	  and	  anywhere.	  

intelligent	  online	  customer	  service	  system	  -‐-‐-‐-‐-‐-‐-‐Background	  



intelligent	  online	  customer	  service	  system	  -‐-‐-‐-‐-‐-‐-‐Background	  



Survey conducted in February, 2013 

Q: How do you get your weather information? (18-49 years old) 

Smart	  terminal 

intelligent	  online	  customer	  service	  system	  -‐-‐-‐-‐-‐-‐-‐Background	  



 On the China App store  

 

• “Wish”(weather in shanghai)   

Personalized weather terminal  

• “Xiao Chao(weather chat robot) 

Weather tailor 

intelligent	  online	  customer	  service	  system	  -‐-‐-‐-‐-‐-‐-‐	  Apps	  by	  the	  SMS	  



partition forecasts partition early warnings time-of-day forecasts hourly forecasts  
(for the urban area only) 

intelligent	  online	  customer	  service	  system-‐-‐-‐func-ons	  
First	  choice	  –	  Refined	  weather	  forecast 



intelligent	  online	  customer	  service	  system-‐-‐-‐func-ons	  
First	  warning	  -‐	  Push	  service	  
 

Strong	  cold	  air	  will	  affect	  
Shanghai	  ,please	  wear	  
warmer. 



January of 2013: sun, rain, snow, fog, haze, and frost  
 

intelligent	  online	  customer	  service	  system-‐-‐-‐func-ons 
Weather information collected - User participation and feedback 



I’m	  Xiao	  Chao,	  What	  Can	  
I	  do	  for	  you?	   

• Chat robot 

• Virtual Chief  Service Officer(CSO) 

	  intelligent	  online	  customer	  service	  system	  
Weather	  chat	  robot	  -‐	  Weather	  tailor	  



Personalized	  service	  	  

Loca-on	  technology	  (500m2)	  pushes	  live	  

data	  to	  provide	  a	  personalized	  service.	  

 Site specific real time 
information 

1

3

30 to 90 minute precipitation 
nowcasting 

MHEWS Warnings 
(scroll function if multiple 
warnings are issued 
simultaneously) 
 

2



Virtual	  CSO	  
	  

Users	  can	  ask	  ques-ons	  to	  the	  Chat	  
Robot,	  and	  it	  can	  answer	  you	  
automa-cally.	  

 

Chat window 

4

Example:	  
Q1:	  What’s	  the	  weather	  going	  to	  be	  like	  tomorrow?	  
A1:	  Rainy,	  with	  a	  temperature	  12	  degrees	  
cen?grade.	  
	  
Q2:	  What	  should	  I	  wear	  tomorrow?	  
A2:	  You	  should	  wear	  a	  sweater	  and	  jacket.	  



2.At home 1.At work 

3.On the road 

4. In the leisure time 

Telephone 

W
eb&M

icroblog 

Vehicle  navigation 
system

 

Sm
art phone 

What time will the temperature begin to 
drop tomorrow in Shanghai? 

I want to visit my mother in ChongMing, 
what’s the weather there? 

What’s  the weather in the Huangpujiang 
river? 

What’s  the weather on the road from Shanghai to 
Nanjing? 

In the future, the scene of  the intelligent service and public interaction 



S1Command	  Sta-on	  
CSO(SOP)	  

S2	  Decision	  Support	  &	  
	  Mul--‐Agency	  Co-‐opera-on	  

S3	  Public	  	  Service	  
	  Management 

S4	  Intelligent	  Service	  	  
&	  Public	  Interac-on 

S5	  Related	  News	  Collec-on,	  
	  Edi-ng,	  and	  Transmission 

S6	  	  Professional	  	  
Industry	  Support 

S7	  Emergency	  	  
Warning	  Dissemina-on	   

S8	  Mul--‐Hazard	  Risk	  	  
Analysis	  and	  Reduc-on	  Support 

Government	  and	  agencies 

Facing	  to	  decision-‐making	   

Community,	  NGO 

Facing	  to	  Society 

ci-zen 

Facing	  to	  people’s	  well-‐being 

Industries/bussiness 

Facing	  to	  produc-on 

Suppor-ng	  	  
sub-‐sec-ons:	  

Service	  outcome	  
	  sec-ons	  

Service	  target 



S6 

S6	  	  Professional	  Industry	  Support 
     Is	  responsible	  for	  tailored	  industry	  
support,	  according	  to	  the	  demands	  of	  
users.	  Improves	  meteorological	  services	  
by	  organizing	  and	  evalua?ng	  economic	  
benefit	  in	  services	  such	  as	  agriculture,	  
u?li?es,	  and	  transporta?on. 

provides	  weather	  services	  
From	  point	  to	  
	  



National Weather Service   

Life	  and	  
Property	  

Avia-on	   Mari-me	   Space	  
Opera-ons	  

Forests	   Emergency	  
Management	  

Commerce	   Ports	   Energy	   Hydropower	   Reservoir	  
Control	  

Infrastructure	  

Construc-on	   Agriculture	   Recrea-on	   Ecosystems	   Health	   Environment	  

 which	  industry	  is	  under	  threaten? 

48 



S1Command	  Sta-on	  
CSO(SOP)	  

S2	  Decision	  Support	  &	  
	  Mul--‐Agency	  Co-‐opera-on	  

S3	  Public	  	  Service	  
	  Management 

S4	  Intelligent	  Service	  	  
&	  Public	  Interac-on 

S5	  Related	  News	  Collec-on,	  
	  Edi-ng,	  and	  Transmission 

S6	  	  Professional	  	  
Industry	  Support 

S7	  Emergency	  	  
Warning	  Dissemina-on	   

S8	  Mul--‐Hazard	  Risk	  	  
Analysis	  and	  Reduc-on	  Support 

Government	  and	  agencies 

Facing	  to	  decision-‐making	   

Community,	  NGO 

Facing	  to	  Society 

ci-zen 

Facing	  to	  people’s	  well-‐being 

Industries/bussiness 

Facing	  to	  produc-on 

Suppor-ng	  	  
sub-‐sec-ons:	  

Service	  outcome	  
	  sec-ons	  

Service	  target 



S3 

S3 Public	  	  Service	  Management 
    Is	  responsible	  for	  promo?ng	  the	  
public’s	  capabili?es	  in	  disaster	  
preven?on	  and	  reduc?on.	  Works	  to	  
promote	  the	  organiza?onal	  ability	  in	  
basic	  levels	  of	  disaster	  preven?on	  
and	  reduc?on.	  Also	  supervising	  the	  
social	  media	  weather	  informa?on.	   

provides	  weather	  services	  
From	  point	  to	  
	  



S1Command	  Sta-on	  
CSO(SOP)	  

S2	  Decision	  Support	  &	  
	  Mul--‐Agency	  Co-‐opera-on	  

S3	  Public	  	  Service	  
	  Management 

S4	  Intelligent	  Service	  	  
&	  Public	  Interac-on 

S5	  Related	  News	  Collec-on,	  
	  Edi-ng,	  and	  Transmission 

S6	  	  Professional	  	  
Industry	  Support 

S7	  Emergency	  	  
Warning	  Dissemina-on	   

S8	  Mul--‐Hazard	  Risk	  	  
Analysis	  and	  Reduc-on	  Support 

Government	  and	  agencies 

Facing	  to	  decision-‐making	   

Community,	  NGO 

Facing	  to	  Society 

ci-zen 

Facing	  to	  people’s	  well-‐being 

Industries/bussiness 

Facing	  to	  produc-on 

Suppor-ng	  	  
sub-‐sec-ons:	  

Service	  outcome	  
	  sec-ons	  

Service	  target 



S5 

S5  Related	  News	  
Collec?on,	  Edi?ng,	  
and	  Transmission	   
      Collec?on,	  
analysis,	  and	  
classifica?on	  of	  
weather	  and	  
weather	  adjacent	  
news.	  Is	  responsible	  
for	  weather	  
informa?on	  
dissemina?on	  and	  
provides	  support	  
other	  sec?ons. 



S7 

S7 Emergency	  Warning	  Dissemina?on	  	  	   
      This	  sec?on	  is	  responsible	  for	  
Dissemina?ng	  emergency	  warnings	  in	  
Shanghai,	  and	  connec?ng	  with	  the	  
Na?onal	  Early	  Warning	  Informa?on	  
Dissemina?on	  System.	  This	  sta?on	  also	  
makes	  sure	  that	  warning	  infrastructure	  
across	  the	  city	  is	  func?oning	  normally.	   



Shanghai	  Emergency	  Warning	  Center 

S7	  Warning	  dissemina-on	  



Emergency Response 
 Center Early warning Center  

Flood Control  
Fire Emergency  
Public Health  
Environmental Protection  
Traffic Control, etc.. 

Executing 
Agencies Early Warning Early Handling 

Emergency Response 
Management Committee  

Shanghai Early Warning Center (Municipal level) streamline responses to any 
emergency by bringing all stakeholders and relevant agencies under one roof.  

Responsible 
Agencies 

Shanghai	  Emergency	  Warning	  Center 



No. Agencies Warnings 

1 Headquarters for Flood Control Flood and typhoon control Warning 

2 Shanghai Earthquake Bureau Earthquake prediction and warning  

3 Shanghai Water Affairs Bureau Ocean disaster warnings such as storm surge, sea wave, 
and tsunami 

4 Shanghai Planning and Land & 
Resource Management Bureau Geological hazards warning 

5 Shanghai Public Health Bureau Public health emergency warning 

6 Shanghai Food and Drug 
Administration Drug safety emergency warning 

7 Shanghai Agriculture Committee Severe animal epidemic emergency warning 
Severe plant disease and pest emergency warning 

8 Shanghai Environment Protection 
Bureau Severe environmental pollution emergency warning 

9 Shanghai Network Security Office Internet and information security emergency warning 

10 Shanghai Work Safety 
Administration Guidance on work safety accident prevention  

11 Shanghai Tourism Administration Guidance on travel safety 

………………………… 

S7	  Warning	  dissemina-on	  



S7	  Warning	  dissemina-on	  

3.	  Dissemina?on	  system	  

Dissemina?on	  
system	  

Television	   Radio	  

Telephone	   Short	  Message	  

Website	   Electronic	  	  Display	  
Screen	  

Warning	  tower	  



S8 S8Mul--‐Hazard	  Risk	  Analysis	  and	  Reduc-on	  Support:	   
     The	  task	  of	  this	  sec?on	  is	  to	  iden?fy	  the	  disaster	  
risk	  of	  the	  high-‐impact	  weather	  based	  on	  the	  
integra?on	  of	  hazard,	  vulnerability	  and	  exposure.	  The	  
aim	  is	  to	  support	  the	  enhancement	  of	  the	  city’s	  
resilience	  capacity	  (construc?onal	  &	  non-‐
construc?onal)and	  capacity	  of	  risk	  management. 



Vulnerability:	  
geographic	  condi?on,	  
infrastructure,	  industry	  	  

Exposure:	  	  Human	  
life,	  property,	  
healthy,	  important	  
ac?vi?es	  

Hazard	  event:	  
lightning,	  heavy	  
rain,	  typhoon,	  gale,	  
haze	  	  

Resilience	  :	  intrinsic	  	  
feature	  of	  the	  system,	  
resilience	  to	  	  external	  
impetus	   Resilience	  capacity	  includes:	  

Non-‐construc?onal	  solu?ons	  
(Meteorological	  monitoring,	  
warning	  ,risk	  management	  ),	  
construc?onal	  solu?ons	  	  

S8Mul--‐Hazard	  Risk	  Analysis	  and	  Reduc-on	  Support	  



Disaster	  chain	  of	  high	  impact	  weather	  

Weather	  forecast 

Impact	  forecast 

Risk	  management 

Resilience	  capacity	  
building	  support 



2.2	  	  Opera?on	  System	  of	  MHEWS	  	  

 Forecast	  Area	  
 PWS	  Area	  
 DATA	  SUPPORT	  AND	  QMS 
 



DATA	  SUPPORT-‐-‐Early	  detec-on	  and	  monitoring	  

	  

	  	  	  	  	  	  	  Outlook	  -‐watch-‐warning	  method	  

24 / 7 monitoring disaster potential and development trends. Outlook 
(yellow), Watch (orange) and Warning (red) zones are used to track the 
potential risk from incoming high impact weather. 

1.	  	  Aims	  of	  the	  plaPorm:	  	  	  to	  develop	  local	  early	  monitoring	  network	  at	  cri?cal	  
loca?ons	  for	  mul?-‐hazards.	   



weather radar 
(WSR-88D) 

Wind profiler Lightning positioning 
System 1 GPS-met 

network consisting 
of 14 reference 
stations  

2.Overview	  of	  high	  dense	  urban	  monitoring	  network	  in	  Shanghai 

AWS ( 5 – 6 km) 256 1 min 

Weather radar 2 6 min 

Wind profiler 10 30 min 

Met-towers 13 1 min 

L-band radiosonde 1 6 h 

Lightning 
positioning system 

7 1 s 

GPS/MET 31 30 min 

Satellite receivers 9 30m/1h 

Atmospheric 
component 

10 1 min 

Video monitoring 27 Real-
time 

Mobile observation 5 

DATA	  SUPPORT-‐-‐Early	  detec-on	  and	  monitoring	  



3.Mobile	  Observa?on 

 Vehicle AWS 
 Mobile GPS Sounding 

 Mobile Wind Profile 
 Mobile Dual-polarimetric Doppler 

Radar of X-band 

 Mobile satellite communication system 

DATA	  SUPPORT-‐-‐Early	  detec-on	  and	  monitoring	  



System Integration 

Application Integration 

Information Integration 

Network 
( Communication Hub ) 

Integrated Sharing Service 
Platform 

Equipments & Network 
Management 

Management of 
Information Flow 

Quality	  Management	  System	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  To	  establish	  the	  	  service-‐oriented	  QMS	  according	  to	  ISO/20000	  informa?on	  
service	  management	  standards. 



2.3	  	  Technic	  System	  of	  MHEWS	  	  
  	   	   	   	   	   	   Shanghai	   has	   set	   up	   the	   framework	   of	   “Government	   leading,	  Mul?-‐

agency	  coordina?on	  &	  Community	  par?cipa?on”	  by	  enac?ng	  legisla?on	  and	  
establishing	  	  corresponding	  mechanism.	  

  	  	  	  	  	  	  Met	  Services	  are	  the	  first	  link	  in	  the	  chain	  of	  DPM	  and	  have	  a	  cri?cal	  role	  
in	  disaster	  detec?on	  and	  warning	  as	  well	  as	  a	  suppor?ng	  role	  in	  preven?on	  
and	  mi?ga?on	  &	  rescue.	  

	  
	  



•  PlaPorms:	  
•  	   MICAPS:	  developed	  by	  CMA	  
•  	   Integrated	  Informa?on	  PlaPorm	  of	  the	  

Yangtze	  River	  Delta	  
•  	   NoCAWS	  (NowCas?ng	  and	  Warning	  

System)	  
•  	   SWAN	  (Severe	  Weather	  Automa?c	  

Nowcast	  system)	  developed	  by	  CMA	  
•  NWP	  Systems:	  
•  	   SMB-‐WARR	  (WRF	  ADAS-‐3DVAR	  Rapid	  

Refresh	  System)	  
•  	   SMB-‐WARMS	  (WRF	  ADAS	  Real-‐?me	  

Modeling	  System)	  
•  	   SMB-‐EnWARMS	  (Ensemble	  WARMS)	  
•  	   Typhoon	  model:	  GRAPES-‐TCM	  
•  	   Marine	  model	  :	  WaveWatchII	  	  
•  	   Chemical	  model	  :	  CAPPS,	  WRF-‐chem	  
•  	   Pollu?on	  dispersion	  model	  :	  HYSPLIT	  
•  	   Urban	  boundary	  layer	  model:	  UBLM	  

2.3	  	  Technic	  Systems	  

1.	  	  Forecas?ng:	  

Typhoon	  monitoring 



•  Visible	  Consul?ng	  	  System	  with	  Emergency	  
Management	  Agency	  

•  Visible	  Consul?ng	  System	  with	  Flood	  Preven?on	  
Agency	  

•  Emergency	  Repor?ng	  System	  of	  Shanghai	  
•  Bacterial	  Food	  Poisoning	  (BFP)	  Warning	  System	  
•  Public	  Related	  Health	  Opera?on	  System	  
•  Agricultural	  Weather	  Service	  PlaPorm	  	  
•  CMA	  Disaster	  Repor?ng	  System	  
•  Direct	  repor?ng	  system	  for	  Weather	  

Informa?on	  
•  	  Intergrated	  weather	  service	  system	  
•  Mul?-‐Hazard	  Risk	  Analysis	  and	  Reduc?on	  

system	  
•  …………	  

2.3	  	  TECH	  Systems	  

2.PWS	  :	  Decision-‐making:	  



•  TV	  Programming	  System	  (41	  TV	  Programs	  on	  9	  
Separate	  Channels)	  

•  Radio	  Broadcast	  System	  (410	  minutes)	  
•  Special	  Radio	  Receiver	  System	  (Base	  on	  

current	  broadcast	  system,	  SCA	  technology	  can	  
add	  a	  new	  program	  to	  the	  broadcast)	  

•  969221	  Weather	  Hot	  Line	  
•  400	  Provincial	  Weather	  Service	  Hot	  Line	  
•  SMS	  System	  
•  Online	  Weather	  Service	  www.soweather.com	  
•  Official	  Weibo	  (like	  Twiuer)	  :	  Shanghai	  

Weather	  	  
•  Electronic	  Screen	  Display	  System	  
•  Weather	  Signal	  Tower	  
•  Emergency	  warning	  informa?on	  system 

2.3	  	  TECH	  Systems	  

2.	  	  PWS:	  Dissemina?on:	  



Instruments Monitoring (AWS)   Data Statistics 

3.Quality	  Management	  System	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

2.3	  	  TECH	  Systems	  

Data Quality Control Data Integration  



Outline	  

1.  Characters	  of	  China	  DPM	  system	  
2.  Prac?ce	  of	  MHEWS	  in	  Shanghai(3	  Systems)	  
3.  Summary	  



1.	  Establish	  work	  system,	  opera?on	  system	  and	  technic	  
system,	  each	  system	  has	  an	  par?cular	  emphasis	  to	  
meet	  the	  requirement	  from	  the	  users.	   
2.	  Each	  area	  owns	  Integrated,	  specialized	  func?on	  
sectors	  .	  The	  whole	  opera?onal	  work	  is	  organized	  
based	  on	  the	  sectors.	   
3.	  Establish	  SOPs	  at	  the	  core	  of	  CFO&CSO. 
4.	  Focus	  on	  QMS,	  set	  up	  standard	  systems. 

Lesson	  1 



Lesson	  2 

"Critical locations” : PWS delivery should focus 
on the city’s safety sensitive hot spots such as 
airports, public transportation network, and 
logistics infrastructure. 

“Line” : Delivery of PWS as one chain from 
monitoring, warning, prevention, mitigation, and  
rescue 

“Area” Combination of Emergency response 
mechanism with the daily Urban Grid 
Management System. Efforts to enlarge 
coverage of warning are also important. 

“People” : PWS is critical for decision-makers, 
social groups, individuals, and the general 
public. Capacity Building @ the community level  

‘ ’ Approach:  Critical locations, Line, Area & People 
	  



Lesson	  3 

1.  Impact	  Forecast	  is	  
more	  useful	  than	  the	  
ordinary	  one.	  

2.  Vulnerability	  and	  
Exposure	  data	  has	  to	  
be	  intergrated.	  

3.  Risk-‐based	  Warning	  
can	  bring	  more	  
benefit.	  

4.  Medias	  play	  an	  
cri?cal	  role	  in	  this	  
SOP. 




