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The Role of SW Services
l Service	  is	  an	  important	  part	  in	  SW	  opera0on
l Service	  is	  the	  start	  point	  and	  final	  goal	  of	  the	  SW	  
opera0on
̶ Analyze	  requirements	  of	  users
̶ Facilitate	  exchanges	  of	  informa8on	  between	  users	  
and	  scien8sts	  to	  promote	  poten8al	  applica8ons

̶ Facilitate	  development	  of	  SW	  observa8on	  and	  
forecas8ng

̶ Deliver	  SW	  informa8on	  to	  users	  to	  mi8gate	  SW	  
effects	  on	  technological	  systems



SW Services Classification
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Decision-making Service

• Before	  or	  when	  some	  significant	  disastrous	  space	  
weather	  events	  or	  some	  important	  society	  ac8vi8es	  
occur,	  our	  services	  will	  be	  provided	  to	  decision-‐maker	  
in	  8me.	  

• The	  services	  products	  include	  special	  bulle8n	  about	  
space	  weather	  forecas8ng	  and	  warning,	  and	  
sugges8ons	  to	  mi8gate	  risks.	  

• During	  the	  Beijing	  2008	  Olympic	  games	  and	  the	  60th	  
anniversary	  of	  the	  founding	  of	  the	  People's	  Republic	  
of	  China,	  we	  provided	  services	  products	  to	  
communica8on	  satellites	  company	  to	  ensure	  
communica8on	  and	  broadcast	  safety.	  And	  we	  
received	  acknowledge	  from	  these	  customers.	  



Decision-making Service
Special	  Bulle+n	  Issued	  in	  March,	  2007:	  	  
The	  Increasing	  Space	  Weather	  Ac+vi+es	  in	  Five	  Years



Decision-making Service
Special	  Bulle+n	  Issued	  in	  March,	  2007:	  	  
The	  Increasing	  Space	  Weather	  Ac+vi+es	  in	  Five	  Years

Has received written comments from 
Chinese Premier Wen



Public Service & User Training
l Public	  services	  generally	  refer	  to	  public	  
educa0on	  and	  training,	  such	  as
̶ exchanging	  forecas8ng	  techniques	  and	  exper8se
̶ exchanging	  knowledge	  on	  user	  requirements
̶ providing	  public	  educa8on	  and	  outreach	  material



Public Services
NCSW currently delivers SW services products to users through hard-copy 
bulletins, internet, cell phone message, e-mail, special column of the China 
Meteorological Newspaper, and TV, etc. 

We	  have	  broadcasted	  space	  weather	  forecas0ng	  on	  CCTV	  for	  several	  
0mes	  so	  that	  the	  public	  can	  acquire	  SW	  informa0on	  immediately.	  



Public Services

World	  Meteorological	  Day,	  3.23

China	  Weather	  TV

The	  World	  Expo	  2010	  Shanghai



Effects	  of	  severe	  space	  weather	  events

The	  growing	  importance	  of	  
space	  to	  security	  and	  
economic	  wellbeing	  requires	  
we	  develop	  the	  effec8ve	  
emergency	  response	  to	  
mi8gate	  the	  deleterious	  
effects	  of	  severe	  space	  
weather.

SW	  can	  influence	  the	  performance	  and	  reliability	  of	  space-‐
borne	  and	  ground-‐based	  technological	  systems,	  and	  can	  
endanger	  human	  life	  or	  health	  of	  astronaut	  crews	  outside	  
the	  magnetosphere,	  as	  well	  as	  avia0on	  flight	  crews	  and	  
passengers	  on	  trans-‐polar	  flights.	  



Specific services refer to services for four types of 
users based on their special requirements of space weather 

Aerospace Spacecraft, Astronaut, Payloads etc. 

Wireless Communication
Communication, Navigation, 
Positioning

Ground Technology Electric Power Grid, Pipeline, 
Aviation

Life System

Specific Services



Review of Professional Services

l Fengyun	  Satellite	  Serials
l Chang’e	  Satellite
l Shenzhou	  Serials	  &	  Tiangong-‐1
l Beidou	  System
l Communica8ons	  Satellites	  
l State	  Grid
l …



Spacecraft, Astronaut, Payloads etc. Aerospace

Some	  
sta8s8cal	  
studies	  show	  
that	  about	  40	  
percent	  
anomalies	  in	  
spacecraY	  are	  
due	  to	  space	  
weather.



Operational Process for Areospace Service



Services
 for FY-3 

Launching 
and 

in OrbitIonospheric	  D-‐region	  
Absorp0on	  Warning	  System

FY-‐3A	  Charging	  Warning	  System

FY-‐3a	  Radia8on	  Environment	  Warning	  System



Lunar Exploration Program: Chang’e-1



Lunar � Exploration � 

Lunar � Exploration � 



Lunar � Exploration � 

Lunar � Exploration � 



Space	  radia8on	  environment	  before	  the	  astronaut	  
went	  out	  the	  “Shenzhou-‐7”	  spaceship（16:37:43）





Went	  out

Back

	  We	  successfully	  forecasted	  the	  
+me	  window	  for	  the	  space	  walk



Space Environment Anomalies Forecast System 
for Communication Satellites

Based	  on	  our	  analysis,	  the	  satellite	  company	  decrease	  their	  response	  8me	  of	  
one	  of	  anomalies	  from	  30	  minutes	  to	  about	  1	  minute.



When	  Wenchuan	  Earthquake	  occurred	  
on	  May	  12th,	  we	  responded	  immediately,	  
to	  make	  special	  bulle8n	  and	  take	  part	  in	  
Na8onal	  Meteorological	  Center	  of	  CMA’s	  
mee8ng.	  



Users Conference in May, 2012

Requirement	  Analysis

• With	  the	  increasing	  use	  of	  
satellite	  systems	  in	  the	  modern	  
society	  the	  need	  of	  improved	  
services	  in	  space	  weather	  
monitoring	  and	  forecas8ng	  is	  
obviously	  becoming	  crucial.	  

• Before	  10th	  anniversary	  of	  
NCSW,	  SW	  users	  conference	  was	  
held	  in	  Beijing.

The	  theme	  was	  to	  exchange	  experiences	  in	  
terms	  of	  the	  SW	  services,	  learn	  the	  demands	  in	  
avia8on	  safety,	  satellite	  communica8on	  and	  
aerospace	  TT&C	  so	  as	  to	  improve	  China's	  SW	  
forecas8ng	  and	  warning	  services.



Work in developing: Service System

l Establish	  regula8on	  for
̶ Quick	  service	  response

̶ Quality	  	  assessment	  of	  service

̶ Mechanism	  for	  exchanging	  informa8on

̶ Index	  system	  for	  users

̶ Unified	  issue	  regula8on	  for	  SW	  forecas8ng	  and	  warning

̶ Specific	  warning	  criterion	  for	  significant	  disastrous	  SW	  events

l Build	  system	  for
̶ Collec8ng	  space	  weather	  disasters

̶ Responding	  service	  quickly

̶ Making	  service	  products

̶ Distribu8ng	  service	  product	  promptly

̶ Es8ma8ng	  the	  benefits	  of	  service



Future SW Services

Aerospace
̶ Radia8on	  environment	  	  warning；	  
̶ Orbital	  decay	  forecas8ng	  

̶ Error	  correc8on	  for	  Naviga8on	  and	  
Posi8oning	  

̶ Radio	  communica8on	  environment
̶ Communica8on	  	  Environment	  between
	  	  	  	  	  	  satellite	  and	  ground	  sta8on	  

Ground	  Technology
̶ High	  energy	  radia8on	  intensity	  on	  

the	  avia8on	  al8tude	  based	  on	  FY	  
satellites	  observa8ons

̶ GIC	  effects

Life	  System

Wireless	  
Communica+on

̶ Radia8on	  environment	  for	  astronauts,	  
aircrews,	  and	  passengers



Service task in future
l Shenzhou	  8
l Chang’e	  second	  period
l World	  Exposi0on,	  Asia	  Games,	  60	  anniversaries	  for	  Na0onal	  Day
l Xinnuo	  satellite
l Fengyun	  satellite
l Other	  satellites

Thank You!


