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WMO is the UN system's authoritative voice on weather,
climate, water & related environmental issues

UN Specialized Agency on
weather, climate & water

Coordinates 191 Members,

200 000 experts from
meteor & hydrological
services and academia

Backbone Programme:
World Weather Watch
since 1963

Co-Founder and host
agency of IPCC

Co Founder of UNFCCC
*§“v WMO OMM

WMO in The United Nations System

Inte(r:r:)a:lt:nal General Economic and Security Secretariat Trusteeship
of Justice Assembly Social Council Council Council
- .
® llain and other
sessional commitiees # Wiiitary Staff Committs
® Standing commitees # Standing committees
andad-hoc bodies mIL0 and ad-hoc bodies
# Other subsidiary organs EFAO + UNTSO
andrelated bodies n UNESCO ‘ UNMDG'P
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+ UNDOF
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Current structure of WMO
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WMO Regional Associations

R.A.II
Asia
(35 Members)
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C}entral America
. And the Caribbea
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South America South-West Pacific
(13 Members) (23 Members)
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WMO is a legal-binding organization !
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Purpose of WMO - Convention (1)

(a) To facilitate worldwide
cooperation in the
establishment of networks of
stations for the making of
meteorological observations;

(b) To promote the
establishment and maintenance
of systems for the rapid
exchange of meteorological
and related information;

(c) To promote standardization
of meteorological and related
observations and to ensure the
uniform publication of
observations and statistics;
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Purpose of WMO - Convention (2)

(d) To further the application of
meteorology to aviation, shipping,
water problems, agriculture and
other human activities;

(e) To promote activities in

operational hydrology and to further (e) /EL

close cooperation between
Meteorological and Hydrological
Services; and

(f) To encourage research and training (f) ijz}ﬁb —E%&ﬁﬂé A@z

in meteorology and, as appropriate, in
related fields and to assist in
coordinating the international aspects
of such research and training.
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Public Good and Mankind Welfare
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Sendai Framework
for Disaster Risk Reduction
2015 - 2030

COP21- CMP11

@ PAR{S 2015
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Great Achievement of hydrometeorological services lead to
great reduction of human losses (1955-2014) (millions)
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In the past 60+ years, WMO effectively coordinated global Earth System
observations & collaboration on Earth System Predictions — Global
Foundation for all service provisions

Anomaly correlation (%) of 500hPa height forecasts

— Northern hemisphere — Southern hemisphere
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Impacts of hydrometeorological hazards to the global economy
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Economic losses by decade (billions of US$ adjusted to 2013)
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2017 Record breaking economic losses

2017 —FEREERE Fr i R B A# H-3300123% Tt

Losses from natural

catastrophes
2017

US$ 330bn

Less than half of the
losses insured

US$ 135bn
(41%)

19 sept 2017
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Figure 4

Percentage of occurrences of natural disasters
by disaster type (1995-2015)

B Flood ACTION POINT

& Storm Better flood control is one

B Earthquake “low-hanging fruit” in DRR

B Extreme temperature policy terms since affordable

B Landslide and effective technologies
already exist, including dams,

B Drought dykes, mobile dykes and

B wildfire improved early warning

B Volcanic activity systems.
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human costs of weather-related
disasters - AN E] R EREERFI AN RFET ELF

Numbers of people affected by weather-related disasters (1995-2015)
(NB: deaths are excluded from the total affected.)

B Flood

B Drought

M Storm

B Extreme temperature
B Landslide & Wildfire

16%
660 s
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94
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56%

2.3 ®
billion
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1.1
billion
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B High-income Pay special attention to the lower-
W upperMiddie-income - mjddle income countries on DRR

B Lower-Middle-income

B Low-income kﬁﬁ% M & %{%DTE & %{ El %—‘:
N PRI ZE 545K /7 GDPLE H i

9,200 deaths Income group analysis of economic damage (US$)
(1995-2015)

. 11,600 deaths
B _ 3 i Figure 28

Economic losses in absolute values
and compared to GDP

B Economic losses B Economic losses as % of GDP
(billion USS$) k3
1800 — +— &
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(b) 1600 —f 5.1
1+
Death tolls 1400 —
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1000 —
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800 — 678
600 — 0.2 12
I 400
y — 1
200 — 0.6 173

214 700 deaths High Upper Lower Low
income Middle Middle income
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Through a domino effect, a single extreme event can lead
to a broad breakdown of a city’s infrastructure:

Example of Hazard Domino Effect (Typhoon)

______ . Transmission
‘ - .
{ Traffic : j Line Street Trees

""""" v Green House

I e
\Accident, :’ Infrastructure;
- . Damage | street
[ trong Wind[ *
C
|

Severe Strong Wind[ *--------- Billboards
I A onvection 1
| Casualty! Ty p h oon
Heavy Rain
Farmland F 7 N\ _____.

e __ . | Water !
rraffic | InuNdation | Logging !
Acclseat Electrocution Basement Plant

Flooding Disease




Typhoon Meranti, one of the
most intense Typhoone (landing
China on Sept. 15, 2016)

Basic Data:
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https://en.wikipedia.org/wiki/Philippines
https://en.wikipedia.org/wiki/Taiwan
https://en.wikipedia.org/wiki/Fujian
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WMO Observation Vision based on the Rolling Review
of Requirements (RRR) Process

SR B TR S T SUBRIR R /TR MEBR ST

14 application areas ~ N\
Requirements 4/ Long-term vision of |\
Reauirements \ WIGOS
Requirements N -
- ]
% S — 1) Implementation Plan
Statements of for Evolution
guidance
f{> 2) Update of WMO
L Regulations
Observing capabilities
(space & surface)-database Members’ surface
I L ) and space
a5 - observation
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The history of WMO Observation Visions
TR HNK - SETE TR

* The Global Observing System Vision in 2015 was
adopted in 2002

— The Implementation Plan for Evolution of Global Observing
System (2015 EGOS-IP) was approved in 2005

* The Global Observing System Vision in 2025 was
adopted in 2009

— The Implementation Plan (2025 EGOS-IP) was approved in
2012 (A 120 pages document and with 115 actions)

| « The WIGOS Vision 2040, targeted to be approved by Cg-

18 (2019) - Then WMO will follow up working together with

Space agencies for drafting the WIGOS Implementation Plan 2040
{f?’ﬁ\m/tMlerbpe be approved by 2021)



https://www.wmo.int/pages/prog/www/OSY/Documentation/CBS-2002_Vision-GOS-2015.pdf

Operational GEO satellites in 2025 vs Vision

20257178 ¢ JH ] 5 St Y B A
T ¢ Vis/IR imager Hyperspectral | Lighting imager
| Bt IR sounder | i st g g
P =P e
E.Pacific YES no YES
W.Atlantic YES no YES
E.Atlantic YES YES YES
Indian Ocean YES YES YES
W.Pacific YES Partly no

<& WMO OMM




satellite series Vis/IR imager < Hyperspectral | Lighting
IR sounder Imager
\ /.4
MSG SEVIRI (12 ch) no ITO
MTG FCI (16 ch) IRS LI
GOES-R ABI (16 ch) no GLM
Himawari AHI (16 ch) no no
—
<’F;T AGRI (14 ch) GIIRS LMI
— 4?—'/
INSAT-3DS no
GEO-KOMSAT-2 | AMI (16 ch) no no
MSU-GSM (20 ch) | IRFS-GS LM

Gaps in Operational GEO satellites vs
Vision in 2025-F # = #H
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WMO Space Programme with New-Generation of Geostationary
Constellation

“A-Train” Sentinel 3
GOES-W GCOM-W / Aqua / Calipso /Cloudsat H|MﬁWAR| 8
3rd generation (13%30;:1)
(USA)

135°W
Geo-Kompsat

(South Korea)
128°E

GOES-E
3rd
generatio

(USA) ’ 105°E
75°W
INSAT
(India)
GOES-SA 93.5°E
(USA)
60°W
FY-4
(China)
86.5°E

METEOSAT
3rd generation { Electro-L
BV METEOSAT-I0 KALPANA (BL==)
2020 (EUMETSAT) (India)

57.5°E 74°E

YY R 1% il 1171



The New Generation of GEO Meteorological Satellites
for DRR: Himawari, FY-4, GOES-R, etc

3X ciniwers | AX resoitmon | SX scavs

Py Faster scans every 30 seconds
current GOES Imager and will . will offer images with greater K of severe weather events and
offer new products for severe ) clarity and 4x better resolution ) can scan the entire full disk of

weather forecasting, fire and

than earlier GOES satellites. the Earth 5x faster than before.
smoke monitoring, volcanicash

advisories, and more.




MTG — Overall system configuration-MTG Jx & K K38 5 B M F1
FEIM VLI BE A

"MTG-I

FULL SCAN SERVICE

MTG-I
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WMO Appreciates greatly to the space agency response to the GOS
Vision 20252 4 BR i KX TF-WMO2025:7 Fe Ml K1) S it 1) 5 ) 7 ¢

The following interactive map shows the nominal footprints of these satellites (Assuming a zenith angle

Space agencies’ plans provide a o€ 73e)s Rlnhe / kida M ntucint

good response to the “WMO GOS “
Vision for 2025”, for example, |
China’s commitment to the early
morning orbit

With some key gaps for operational
meteorology

e — GEO: Hyperspectral IR
sounder and lightning mapper

* - LEO Doppler Wind Lider,

|OW_freq. MW’ GPS/RO z;\eysfoi)low g“ ,t o dct ;n ;:p o‘w s the nominal footprints of these satellites (Assuming a zenilh‘ angle
* - more gaps for climate 3
monitoring and other -

applications e

System vulnerabilities to early
failure

Way Forward -- Towards new
“WIGOS Vision for 2040”




DRIVING FORCE FOR WIGOS VISION 2040

Il A FE2040F WM & R st K- K 25|
WMO STRATEGIC PLAN - Global Societal Needs

PROCESSES < OUTPUTS

Weather
services

Reseutch ¥ ‘ Safety and

Climate services economic operation
of air, marine and

SOCIETAL BENEFITS

Disaster risk
reduction

Hydrological

Data
and water land transport
i?t:bal ‘% > pm's'l‘ng management
sOC needs F 9 services =

WIGOS- orecasting Resilience to

g2 A Environmental climate variability
Oiaareatic - services and change

rvations
‘_} Research

Data exchange Sustainable use of

findings
natural resources

Standards, quality management, Economic growth

risk management, efficiency, effectiveness
Capacity development



WMO Vision on Obs in 2040 -z 511 %1 2040
e The Vision: AL EAE L (A man who does not

plan long ahead (foresignt) will find trouble at his door)

e The role of WMO Visions

— Consolidating WMO Requirements supporting the justification

of space agencies long-term plans -ZE & WMOFEK, AKX K
HA N X1 12 3t 35 SR Ik E

— Provides high-level goals to guide the evolution of the Global
Observing System in the coming decades. Goals are challenging

but achievable. —-FA& Z B ir A5 RFE20F K&, BIirEBHK
B 2R L AT EE

— Meet the needs of long lead times for planning of new
observing systems development (esp. space systems). 3 /& 7T

(8 w7 U4 2 52 J 7 5 KB e 0 22
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TS BRI R SSEEHAREGTREER !

January-February 2016 global Temperature increase
reference :1881-1910

Strong EINIinO Episodes:
@ 1982/1983
@ 1997/1998
.. @ 2015/2016
ATl 1‘|I|1|N'1’.I’|T..




Model simulations indicate hurricanes in a warmer climate are

likely to become more intense - £BkZATBE R X R B ZH I !

Tropical storms today and in 3 C warmed climate

@Day Simulation: 244 Cat @

- X : - Storm
1”5 K T b~ 2w e " b o
0 —— - Category
30 — TS
30 | R _. T
4 IIR2

0 30 60 950 120 150 130 210 240 270 300 330 360 | — IIR3

HR4
b RCP4.5 Late 21% Century: 313 Cat 4-5 storms =i
45 i &5 %
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Extreme weather events

Natural disasters

SR E R G RAIREE KRB RR™

Failure of climate-change
‘ mitigation and adaptation

Water crises

Biodiversity loss and

Food crises’ ecosystem collap
3 Large-scale
involuntary migration
Interstate conflict
Man-made environmental
) } disasters

23

3 Whu umMmm LikelihOOd
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Challenges of space observing capability for meeting severe
Weather monitoring Requirements in 2040 — DRR
Direct monitoring storm/hurriance genesis, intensify & moving

he following interactive map shows the nominal footprints of these satellites (Assuming a zenith angle
F 75°) : Show / Hide all footprints

w7 * Biggest
forecast
challenge is
rapid
Intensity
change

f these satellites (Assuming a zenith ang

Geostationary satellites
are critical with better
hurricane structure data

i (wind, temperature and Sy
moisture data) for g
improving monitoring ‘
and forecasting

vy ~
w2y WMO OMM .
& GEO Imagers & sounde potential gap).
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Climate & climate change —extreme weather and climate
events impact to costal Megacities !l!!

£ BRGEE KI5 OV B B R E R AR !

Distribution of Cities 2014

FOREIGN POLICY / DATA VIA THE UNITED NATIONS

V{5F Y
I &y WMO OMM © Dr W. ZHANG, WMO ASG



Most cities are vulnerable to at least one type of natural disaster

Cities' risk of exposure to natural disasters

i’.‘:ity Population Exposure Risk

e 300-500 thousand

: No exposure
500 - 1000 thousand . { ~

a Low/medium exposure s
O 1-5million High exposure to 1 type of disasters
O 5-10 million . .
. High exposure to 2 types of disaster
[1 10 million or more
I High exposure to 3+ types of disaster
e _J

Of the 1,692 cities with at least 300,000 inhab-
itants in 2014, 944 (56 per cent) were at high
risk of exposure to at least one of six types of
natural disaster (cyclones, floods, droughts,
earthquakes, landslides and volcano eruptions),
based on evidence on the occurrence of natural
disasters over the late twentieth century.* Taken
together, cities facing high risk of exposure to a
natural disaster were home to 1.4 billion people
in 2014.

Around 15 per cent of cities—most located
along coastlines—were at high risk of exposure
to two or more types of natural disaster; 27 cit-
ies—including the megacities Tokyo, Osaka and
Manila—faced high risk of exposure to three or
more types of disaster.

* Results summarised here are from a 2015 United Nations technical paper that analysed city population estimates from the 2014 revision of World Urbanization Prospects together with spatial hotspot data on the
risks of exposure and vulnerability to natural disasters produced by research institutes at Columbia University and the World Bank. The natural disaster data used in this amalysis included historical information on




AEROSOLS AND ASIAN POLLUTION AFFECTING THE ENTIRE
NORTHERN HEMISPHERE - S y5 4Lt 4% — i p12 H o 2 |

Reduction in surface solar radiation
absorption due to the Indo-Asian haze
effects (measured January to April
from 1996-1999) (Ramanathan et al.
2001a) Steffen at al., 2004

articulate Pollution Optical Depth

I, |

0.00 0.04 0.08 0.12 0.17.0.21 0.25 0.29 0.33

Optical depth of particles pollution. Much of this
pollution is industrial but some is caused by fires.

NASA image.




WMO Strategic Plan — expecting greater contribution to the
global DRR efforts: WMO & B 55 B 52 1] [ U 78 "R

Guiding principles; €ost effectiveness ¢ Influence and inform the global agenda ¢ Alliances and
partnerships® Relationships and cooperation ¢ Interactive approach to science and services

Vision

mion a world in 2030 where all WMO Members, especially the most R
vulnerable, are more resilient to the socioeconomic consequences of extreme
weather, water, climate and other environmental events; and support their
sustainable development through the best possible services, whether over land,

\at seﬂ'm/theah\

( N

Enhancing socioeconomic value
from hydrometeorological and
climate services.

7 N

Supporting climate action to
build resilience and adaptatio
to climate risk.

Reducing losses of life and
property from
hydrometeorological ha

e

societal needs: 2- Enhance Earth 3- Advance LTG 4 Close the gap LTG 5 Work smarter:
Long- Delivering system observations targeted on services: Supporting effective
Term tionabl d predictions: . Enhancing and i d decisi
I Goals actionable, and predictions: research: ErEEr e po |c.y- and decision-
authoritative, Strengthening the Leveraging T .maklmg an:l o
i 3 i i .. implementation in
acs:esmble, use'r technical foundation leadership in WMO Members to Wio
oriented and fit-for- for the future . bring capability to all
. science
Qurpose services /\ AL J
2y WMO OMM
N



Challenges of space observing capability for meeting severe
Weather monitoring & forecast Requirements in 2040 - DRR

T2 KEHR B RTT R : S2A i EE /B EA i

NZP

o s menapmasnnnos  FOrecasts of Hurricane Sandy without polar satellites

)
G R
Ve & .\

ECMWF forecasts of Mean Sea Level Pressure, 5 days in advance
of the 30t October 2012 for the landfall of Hurricane Sandy.
Forecasts from an assimilation system with no polar satellites
fail to predict the landfall of the storm on the US east coast.

ECMWF OPS NO POLAR SAT VERIFICATION
Forecast I analysis

—n Forecast -
e .

=T —— HA
L S P

Ersa e D S
Sl | el | . EN M e n

U T —-_1 o = ey e —

5 day forecast: Base time 2012-10-25-00z Valid Time: 2012-10-30-00z




European Center for Medium-Range Weather
Forecasts (ECMWF) strategy: GOALS BY 2025

* EARTH SYSTEM PREDICTION & SERVICES, Goals By 2025 :

> Skilful predictions of high-impact weather up to two
weeks (2016 one week) ahead with a horizontal resolution

of 5 km-FHRMER SR : BRE 2B 53 P RIZATA FE Bk

» To improved predictions in the medium range as well as at
monthly and seasonal timescales. - A | ZE iR

» To produce forecasts with increasing fidelity on time ranges
up to one year ahead. -FE R

* This will meet the international community DRR
requirements on severe weather and climate events:

I - Where?, When?, How strong ? ({a]i}{al #th{a] E£ 58 )

 The Earth System Prediction need a truly Earth System
Observations to provide INPUT ! Grand Challenges to WMO
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Figure 1. Tracks of Bertha into the extra-tropics, as forecast by ENS |
(grey lines), Control (thin green) and HRES (thick green). Western . _
Europe is reached around day 6. c T
o N
. . (‘\(-i,? &t\ e
 The Extreme Forecast Index (EFI) in Figure R 3

2 indicated a potential windstorm over
northwest Europe more than one week
before the event, but the location and

high values of probabilities became o
accurate only a few days ahead of the
event.
° By 2025 the EFIl can be issued two weeks Figure 2. Extreme Forecast Index of wind speed for the period 10-12

. . August 2014, at ranges 6 to 9 days (top) and 2 to 5 days (bottom).
ahead with higher accuracy
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VISION for WIGOS in 2040
WMOZES WM 22 5520407 52 HL K

CHAPTER I. INTRODUCTION, PURPOSE AND SCOPE-S L2 B

— Key drivers for meteorological services

— Trends in capabilities and requirements for meteorological service
delivery

— WIGOS principles and design drivers
— Integration in WIGOS
* CHAPTER II: THE SPACE-BASED OBSERVING SYSTEM
COMPONENTS OF WIGOS IN 2040-7% [8] £ 4t ] 20403% B #1 &)
— Introduction & General trends and issues
— Trends in system capabilities
— Sensor technology
— Orbital scenarios
— Evolution of satellite programmes
— Approach to developing the space-based component of the Vision

»_ CHAPTER Ill: THE SURFACE-BASED OBSERVING SYSTEM
<1 )GOMRDNENTS OF WIGOS IN 2040-H [ 2 4 (1204037 S HL X




Main Drivers for the 2040 Vision-2040;Z & X 89X 5h 5

* Evolving and emerging user requirements-Fa /7 & 3K ;& 17
— Earth system prediction & Services need higher resolutions (spatial, temporal,
spectral, radiance..)- 58 /= UM [H] /28 [B] /6 135 RO 4R ST o7 $E 38
— Consistent data records (calibration & traceability)- K Bl 40 E¥5 4
— Breakthrough to severe weather, air quality, cryosphere, hydrology, space weather
observations - REXRK, RESKRES N E, KGE, KXFEFEUEEEITRE
* Anticipated advances in technology enabling new capabilities

— New Sensor technology-Fr =l g8 R

— Orbital & Satellite programme concepts (small satellites, constellations)-Fr L EF1 .
EHMBAR

— Data system architecture-ET 8 R St f 28
e Changes in the provision of satellite systems
— More space faring nations — Vision should promote various cooperation models-B& %

i K E R FF B ER UL
— Enhanced pressure to provide cost/benefit justification - 5 & BI%L # Ltb
— Increased interest from private sector- FA’S i1 K B9 24 HRIE A0

45




Approach to the new vision 2040

* Consists of 4 systems, Three of them would fulfil the Vision for 2040. The fourth
includes additional capacities and capabilities that may emerge in the future:

He th DU K AHE 44 2

1. Backbone system with specified orbital configuration and

measurement approaches - fEZ2{E & —: ﬁﬁﬂﬂﬂ@]ﬁ*ﬁﬁi%m
B AR

— Basis for Members’ commitments, should respond to the vital data needs
— Similar to the current CGMS baseline with addition of newly mature
capabilities
2. Backbone system with open orbit con%guratlon and flexibility to

optimize the implementation-fE4244 ﬁﬁﬂ%@]ﬁ*ﬁﬁi
HRRETHRR, ATHE PR NEEETRNERERSA

— Basis for open contributions of WMO Members, responding to target data
goals

Operational pathfinders, and technology and science demonstrators-
Y OERR T FHOIR S RIS HOR B i 5

— Responding to R&D needs-

4  Additional capabilities- HEZEE R Y. PN K 68 14K &R contributed
Wwwembers and third parties including governmental, academic

'~‘or commercial initiatives.




1. Backbone system with specified orbital
configuration and measurement approaches
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1. Backbone system - with specified orbital configuration and
measurement approaches (1/2)

Geostationary ring providing frequent multispectral VIS/IR imagery

— with IR hyperspectral, Lightning mapper, UV/VIS/NIR sounder (& 1k T 2 EE: &Gika]
WOCLLAR RS, BRI, ARSI, 28 AN ] DG 20 AR
LEO sun-sync. core constellation in 3 orbit planes (am/pm/earlymorning)
— hyperspectral IR sounder, VIS/IR imager including Day/Night band
— MW imager, MW sounder, Scatterometer
LEO sun-sync. at 3 additional ECT for improved robustness and improved time sampling
particularly for monitoring precipitation (& Ek3+3tHL B &)

Wide-swath radar altimeter, and high-altitude, inclined, high-precision
orbit altimeter (FEIBEHERETH

IR dual-angle view imager (for SST)

MW imagery at 6.7 GHz (for all-weather SST)

Low-frequency MW (for soil moisture and ocean salinity )

MW cross-track upper stratospheric and mesospheric temperature sounder

UV/IVIS/INIR sounder , nadir and limb (for atmospheric composition, incl H20)
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Great losses: 1000 death & 100 Billion S




How the space observations can help
the Hurricane intensity forecasting ?

Since SSTs can change rapidly due to
mixing processes and correspond to
only about the top 10 metres, SST by
itself does not provide sufficient
information about the heat content
stored in the upper ocean to accurately
forecast tropical cyclone intensity.
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1. Backbone system - with specified orbital configuration and
measurement approaches (2/2)

Precipitation and cloud radars and MW sounder and imager on inclined orbits
Absolutely calibrated broadband radiometer and TSI and SSI radiometer

GNSS radio-occultation (basic constellation) for temperature, humidity and electron density
Narrow-band or hyperspectral imagery (ocean colour, vegetation)

High-resolution multispectral VIS/IR imagers (land use, vegetation, flood monitoring)

SAR imagery (sea state and sea-ice observations, soil moisture)

Gravimetry mission (ground water, oceanography)

Solar wind in situ plasma and energetic particles, magnetic field, at L1

Solar coronagraph and radio-spectrograph, at L1

In situ plasma, energetic particles at GEO and LEO, and magnetic field at GEO

On-orbit measurement reference standards for VIS/NIR, IR, MW absolute calibration

ET-SAT / WIGOS Space 2040, Nov 2015
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2. Backbone system with open orbit configuration
& flexibility to optimize the implementation
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2. Backbone system — Open measurement

Surface wind and sea state, e.g. by GNSS reflectometry missions, passive
MW, SAR

High temporal frequency MW sounding (GEO or LEO constellation)
Stratosphere monitoring by UV-VIS-NIR-IR-MW limb sounders

Wind and aerosol profiling by lidar (Doppler and dual/triple-frequency
backscatter)

Atmospheric moisture profiling by lidar (DIAL)

Sea-ice thickness by lidar (in addition to radars mentioned in Tier 1)

Cloud phase detection, e.g. by sub-mm imagery

Carbon Dioxyde and Methane by NIR imagery

Aerosol and radiation budget by multi-angle, multi-polarization radiometers

High-resolution land or ocean observation (multi-polarization SAR,
hyperspectral VIS)

ET-SAT / WIGOS Space 2040, Nov 2015
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New GEO satellite technologies reached 50meters Resolution,
levery 9 seconds for monitoring extreme weather events

2016-07-07 14:00:01

Typhoon Nepartak
(7 July, 2016)
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Potential GEO Microwave Sensor
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Example: Geostationary pollution monitoring

Spatial coverage of funded spectrometers 2018-2020
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Policy-relevant science and environmental services enabled by common observations

sImproved air quality forecasts and assimilation systems
sImproved assessment, e.g., observations to support United Nations Convention on Long




www.nasa.gov ¢

Tropospheric Emissions:
Monitoring of Pollution

North American pollution
measurements from
geostationary orbit with
Tropospheric Emissions:
Monitoring of Pollution
(TEMPO

tempo.si.edt

Kelly Chance
Smithsonian Astrophysical
Observatory

Smithsonian Institution
July 10, 2017

Smithsonian




OMI NO, in April (2005-2008) over TEMPO FOR
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Toward an Integrated
Global Greenhouse Gas Information System (IG31S)

role of satellites+In situ observations -

Itca



3. Operational pathfinders, and technology and
science demonstrators

-REE R = KRS FHBEDARBEE R

Responding to R&D needs- (N XMW &I H 752K )
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Summary: Dialogues between Observation
Users and Providers: i.45-FH P FIRRAZ L

* Difficulty to anticipate the user needs & Technical
progress 20 years ahead-£2 Fif 204 Pl 75 >k FH 4
At 72 AR AR PR

* Space agencies need to better understand the user
needs — Service driven approach-fii K 5 Z2it — 25
PR 7 755K
* Users need to aware of potential future

capabilities- Technological driven-F P 75 2R AN T
TRV AE N RO RE

!+ EC-70 recommended the WIGOS Vision 2040 draft
gzoj Qg{tlFS (2019) — 20191t S G K<L 20404)
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Satellite data and products are required by a
broader application areas and research

IR NEESLAILS A TR BT e oz A N A !

Understanding

Consequ

Assimilation Initialization

dictions

. The availability of satellite data and value-added products strongly motivates advances
% wMo ippderstanding, prediction, and application in all Earth system components.
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