
 

 

 

 

 

 

 

 

 

Non‐meteorological Applications for
Next Generation Geostationary Satellites Study

DRAFT

Version 1.02



 

Citation 

TBD (2016) 

Important disclaimer 

TBD if applicable 

Cover Image Himawari‐8 

TBD acknowledgement JAXA/JMA



 

Conte

1 Intr

1.1

1.2

1.3

1.4

2 Tre

2.1

2.2

2.3

3 Pot

3.1

3.2

3.3

3.4

4 Syn

4.1

4.2

4.3

4.4

4.5

4.6

4.7

5 Coo

5.1

5.2

5.3

5.4

6 Sum

Acknowledg

Appendix A

References 

 

 

 

ents 

roduction ....

 Overview

 Context ..

 Purpose .

 Structure

ends and Out

 Retrospe

 The Next

 Geostatio

tential non‐m

 Introduct

 Atmosph

 Ocean pr

 Land pro

nergistic use 

 Synergist

 GEO and 

 Basic Pre

 Potential

 Examples

 Case Stud

 Conclusio

ordinating in

 User eng

 The Glob

 EUMETSA

 Bilateral 

mmary and R

gments ........

A Glossary 

....................

....................

w ..................

....................

....................

e of the repo

tlook for Geo

ect ................

t Generation

onary Satellit

meteorologic

tion .............

heric product

roducts ........

ducts ..........

of LEO syste

tic use – wha

LEO observa

e‐requisites a

l fields of Ear

s of GEO+LEO

dy ................

on ................

nitiatives ......

agement – S

bal Space‐bas

AT Satellite A

collaboratio

Recommenda

....................

of acronyms

....................

 

Non‐m

....................

....................

....................

....................

ort ................

ostationary E

....................

 of Geostatio

te Missions w

cal applicatio

....................

ts .................

....................

....................

ems – benefit

at kind of syn

ation geome

and Requirem

rth Observat

O Earth Obse

....................

....................

....................

SATURN, EUM

sed Inter‐Cal

Application F

n Japan‐Aus

ations ..........

....................

s ..................

....................

meteorological Ap

....................

....................

....................

....................

....................

EO Satellite C

....................

onary Weath

with Unique

ons of new ge

....................

....................

....................

....................

ts and issues

nergy is mea

etry ..............

ments ..........

tion applicat

ervation app

....................

....................

....................

METRAIN, W

libration Syst

Facilities (SAF

tralia ...........

....................

....................

....................

....................

pplications for Ne

....................

....................

....................

....................

....................

Capabilities ..

....................

her Satellites

 Capabilities

eneration sy

....................

....................

....................

....................

s ...................

nt ................

....................

....................

ions .............

plications ......

....................

....................

....................

WMO‐CGMS V

tem (GSICS) .

Fs) ...............

....................

....................

....................

....................

....................

ext Generation of

....................

....................

....................

....................

....................

....................

....................

s ...................

 ...................

ystems .........

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

VLab ............

....................

....................

....................

....................

....................

....................

....................

f Geostationary Sa

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

atellites Study | i

.................. 6

.................. 6

.................. 6

.................. 8

.................. 8

.................. 9

.................. 9

.................. 9

................ 17

................ 21

................ 21

................ 22

................ 28

................ 36

................ 49

................ 49

................ 50

................ 51

................ 52

................ 54

................ 55

................ 56

................ 57

................ 57

................ 57

................ 59

................ 61

................ 62

................ 64

................ 65

................ 67

i 

6 

6 

6 

8 

8 

9 

9 

9 

7 

1 

1 

2 

8 

6 

9 

9 

0 

1 

2 

4 

5 

6 

7 

7 

7 

9 

1 

2 

4 

5 

7 



ii   | Non‐meteo

Figure

Figure 1: Sp

Figure 2: AH

Figure 3: Hi

Figure 4: AB

Figure 5: GO

Figure 6: FC

Figure 7: M

Figure 8: C

nitrogen di

regions (fro

Figure 9: Sp

area. Eac

http://temp

Figure 10: M

2008). ........

Figure 11: A

(Hashimoto

Figure 12: D

(channel 7, 

Figure 13: 

November 

characterize

measureme

right), ash e

shown. (Im

Research (S

Figure 14: A

Volcanic as

ash cloud h

Figure 15: S

Satellite Ap

Figure 16: 

observation

(bottom) (C

Figure 17: S

Figure 18: S

Figure 19: T

strength of 

and the red

avoided for

Figure 20: (

at 11 h 15m

orological Applica

es 

patial coverag

HI data collec

mawari‐8 sy

BI data collec

OES‐R series 

CI scene type

TG ground s

CEOS Geosta

oxide (NO2)

om http://tem

patial sampli

ch orange 

po.si.edu/ind

Map of the A

....................

AOT at 500 

o et. al., 2015

Dust detectio

9, 10 = 8.70,

A volcanic 

3, 2015 (21

ed using th

ents, are sho

effective rad

mages are co

STAR)). .........

An example 

h RGB (left)

eights (botto

SST from Him

plications an

Impact of 

ns (top left 

CGMS‐44‐KM

SST diurnal cy

SST gradients

The TurtleWa

the average

d‐brown are

r fishing. .......

a) SEVIRI‐ba

m AM UTC an

ations for Next Ge

ge from the 

ction timelin

ystem archite

ction scene d

system arch

es. ................

ystem (Lege

ationary Atm

) showing hi

mpo.si.edu/i

ng of hourly

rectangle

dex.html).....

AOT (colour s

....................

nm (left an

5). ................

on using MS

, 10.80, 12.0

ash plume 

:40 UTC).  T

he NOAA/N

own. More s

dius (bottom

ourtesy of 

....................

analysis from

, retrieved A

om). (Pavolo

mawari‐8 usi

nd Research 

application 

day‐time, t

MA‐WP‐01, 20

ycle as depic

s (left) and a

atch map for

 ocean curre

ea in betwee

....................

ased sea‐ice 

nd (b) the MO

eneration of Geo

next genera

ne. ................

ecture. .........

definitions. ..

hitecture. .....

....................

ndre, et al. 2

mospheric C

igh troposph

index.html). .

y TEMPO me

e represen

....................

scale 0‐0.7) a

....................

nd Angstroe

....................

SG/SEVIRI. Le

0 micron). (Ro

from Mou

The ash emi

NESDIS/STAR 

specifically, m

m left), and a

M. Pavoloni

....................

m the WMO 

Ash/Dust loa

onis, 2015). ...

ing GOES‐R a

(STAR)). .......

of GSICS c

op right nig

016). ............

cted by satel

ssociated ed

r 19‐21 Febr

ents over the

en mark the

....................

map over th

ODIS true‐co

stationary Satelli

tion of geost

....................

....................

....................

....................

....................

2010). ..........

Chemistry Co

heric NO2 co

....................

easurements

nts the 

....................

at 635 nm fo

....................

m coefficien

....................

eft RGB com

omano et al.

nt Rinjani e

ssions from 

volcanic c

multi‐spectr

sh loading (

is NOAA NE

....................

Satellite‐de

ading (right),

....................

algorithm (C

....................

corrections 

ght‐time) an

....................

lite data vs b

ddy trajector

uary 2011. T

e most recen

 63.5°F to 6

....................

he northern 

olour image f

tes Study  

tationary me

....................

....................

....................

....................

....................

....................

onstellation 

olumns asso

....................

relative to t

footprint 

....................

r the 16
th

 Ju

....................

nt (right) usi

....................

mposition for 

.,2013). ........

extends wes

Mount Rinj

cloud algorit

al imagery (

bottom righ

ESDIS Cente

....................

rived Volcan

, CALIOP 53

....................

Courtesy A. Ig

....................

to the retr

nd associate

....................

buoy data. (L

ies (right). (L

The small gre

nt week of av

65.5°F tempe

....................

part of the C

for the same 

eteorologica

....................

....................

....................

....................

....................

....................

and OMI t

ociated with 

....................

the Washing

of a si

....................

ly 2006 at 12

....................

ing Himawar

....................

dust, right q

....................

stward over

jani, automa

thms and 

(top left), as

t), derived f

er for Satell

....................

nic Ash Inter‐
2 nm backsc

....................

gnatov, NOA

....................

rieval of SS

d GSICS cor

....................

Le Borgne et 

Legeckis and 

ey arrows sh

vailable data

erature area

....................

Caspian Sea 

day. (Temim

l satellites. ..

...................

...................

...................

...................

...................

...................

tropospheric

major indu

...................

gton DC met

ngle pixel

...................

2:00 UT (Joliv

...................

ri‐8 data ov

...................

quantitative 

...................

r Bali, Indo

atically dete

Himawari‐8 

sh cloud he

from Himawa

ite Applicat

...................

‐comparison

catter with 

...................

AA NESDIS C

...................

ST Uncorrect

rrected obse

...................

al, 2012). ...

Le Borgne, 2

ow the direc

. The solid b

a and that s

...................

on 28 Febru

mi et al., 201

................ 10

................ 11

................ 12

................ 13

................ 14

................ 15

................ 16

c column 

strialized 

................ 17

ropolitan 

 (from 

................ 19

vet et al., 

................ 24

er ocean 

................ 24

retrieval 

................ 25

nesia on 

cted and 

satellite 

ight (top 

ari‐8, are 

ions and 

................ 26

n Activity:  

retrieved 

................ 27

enter for 

................ 30

ted SSTs 

ervations 

................ 30

................ 31

2009). ...... 31

ction and 

lack lines 

hould be 

................ 32

uary 2007 

1). ........... 33

0 

1 

2 

3 

4 

5 

6 

7 

9 

4 

4 

5 

6 

7 

0 

0 

1 

1 

2 

3 



 

Figure 21: 

imagery (Ne

Figure 22: C

Aqua obser

Figure 23: C

Figure 24: 

(CGMS‐44‐C

Figure 25: A

2015 for th

daily Level 3

Figure 26: E

Figure 27: 

2015). ........

Figure 28: 

2016).As ge

infrared win

LST for the

enhanced 

observation

Figure 29: I

provided to

EUMETSAT‐

Figure 30: S

from Mode

Figure 31: 

Himawari 8

Figure 32: S

2011). ........

Figure 33: D

North of Ch

white are c

percentage

Figure 34: G

Figure 35: D

Figure 36: D

merging m

passive mic

Xie, and Ark

Figure 37: 

[http://www

Figure 38: R

geostationa

Figure 40: 

Himawari‐8

Concentrati

eukermans e

Comparison 

vation (Neuk

Coccolithoph

Blue‐green a

CMA‐WP‐01,

Averaged ch

e wider Asia

3 (right) (Mu

EUMETSAT La

LSA SAF SEV

....................

Land Surfac

eostationary

ndow region

e geo‐ring. 

capabilities 

ns with multi

In the frame

ogether with

‐WP‐34 , 201

Simulated GO

rate Resolut

Flood mapp

 one‐data co

Spatio‐tempo

....................

Drought mon

hina and Hua

cloud/snow, 

.  (CGMS‐44‐

GOES evapot

Drought dete

Dekadal (10‐d
easurement

crowave from

kin, 1996) an

Broadband 

w.scope‐cm.

Regional Sur

ary and polar

Himawari‐8 

8 Calibration 

on of Total 

et al., 2009). 

of a daily co

kermans, 20

hore bloom a

algae monito

, 2016). .......

lorophyll‐a r

a‐Pacific regi

urakami, 201

and SAF FRP

VIRI FRP‐PIX

....................

ce Tempera

 satellite im

n and today 

The accura

of the ful

ispectral cap

ework of the

h the Therm

16). ..............

OES‐R ABI Fr

tion Imaging 

ping over Ch

omposite (7 J

oral dynamic

....................

nitoring in C

anghuai Reg

areas in lig

‐CMA‐WP‐01

transpiration

ermination u

day) precipit

s from thre

m two polar 

nd Vectorial C

black sky a

.org/]. ..........

rface Daiatio

r orbiting sat

AHI band 1

Portal). .......

Non‐me

Suspended

....................

omposite of 

12)...............

as observed b

oring of Taih

....................

retrieved fro

ion (left) and

6). ...............

 product fro

XEL Product 

....................

ture for de

magers have 

also with sp

cy and con

l geo‐ring t

pabilities for 

e Copernicus

mal Conditio

....................

ractional Sno

Spectroradio

hina using SN

July 2016, rig

cs of NDVI du

....................

hina using FY

gion Jun.7‐Ju
ght blue wat

1, 2016). ......

n GET‐FD pro

sing VHI (Ve

tation estima

e satellites 

orbiters up 

Capacity (rig

albedo spat

....................

on from Met

tellites (right

1 and 2 vic

....................

eteorological App

 Matter (TS

....................

SEVIRI turbid

....................

by MSG/SEV

hu Lake usin

....................

om Himawar

d inter‐comp

....................

m MSG/SEV

captures pe

....................

erived from 

since the ve

plit window c

sistency of 

that enable

cloud detect

s GL, besides

n Index bas

....................

ow Cover fro

ometer (MO

NPP/VIIRS th

ght). (Goldbe

uring a grow

....................

Y‐2. FY‐2D P

un.16,2015 (l

ter. Colour 

....................

oduct. [http:/

getation Hea

ates from NO

sensors (IR 

to four time

ht, Ceccato e

ial composit

....................

teosat (left) 

t). (Trentman

carious calib

....................

plications for Nex

SM) in the 

....................

dity data (T,

....................

IRI (Vanhelle

ng Himawari

....................

ri‐8 observat

parison of H

....................

IRI (Roberts 

eaks better 

....................

MSG/SEVIR

ery beginnin

capabilities i

those obse

es higher te

tion. .............

s the hourly

sed on a mu

....................

om GOESRSC

ODIS), March 

hree‐day co

erg, 2016). ...

wing season u

....................

Percentage o

left) and Jun

scale rangin

....................

//www.ospo

alth Index) (C

OAA’s Climat

from Geost

es a day) and

et al. 2012). .

te product 

....................

and Global 

nn et al.,  201

rations stati

....................

xt Generation of G

North Sea, 

....................

 FNU) with a

....................

emont et al.,

i‐8 satellite 

....................

tions 01:00‐0
imawari‐8 re

....................

et al., 2015)

than MODIS

....................

I (CGMS‐44

ng contained

it is possible

ervations wi

emporal an

....................

y LST, also d

ulti‐year clim

....................

CAG processi

1, 2009 (Clin

mposite(7‐9 

....................

using Insat‐3
....................

of  evapotran

n.15‐Jun.24,2

ng from blac

....................

.noaa.gov/P

CGMS‐44‐KM

te Prediction

tationary ev

d rain gauge 

....................

for the per

....................

Surface Rad

13). .............

istics July 2

....................

Geostationary Sa

derived from

...................

a single daily

...................

 2013). .......

data on Sep

...................

01:50 UTC o

etrievals wit

...................

. ..................

S (Baldassar

...................

‐EUMETSAT‐
d observatio

e to derive co

ll improve 

d spatial re

...................

ekad compo

matology. (C

...................

ing of proxy 

ne et al., 201

July 2016, 

...................

A data. [Niga

...................

nspiration an

2015 (right).

ck to dark b

...................

roducts/land

MA‐WP‐01, 2

n Center deri

very 30 min

 measureme

...................

riod 1‐10 M

...................

diation from 

...................

016. (Courte

...................

tellites Study | iii

m SEVIRI 

................ 34

y MODIS‐
................ 34

................ 34

p 8 2015. 

................ 35

n 20 July 

h MODIS 

................ 35

................ 37

re et al., 

................ 38

‐WP‐34 , 

ns in the 

onsistent 

with the 

esolution 

................ 39

osites are 

CGMS‐44‐
................ 39

ABI data 

10). .......... 40

left) and 

................ 41

am et al., 

................ 42

nomaly in 

 Areas in 

blue is in 

................ 43

d/getd/]. . 44

2016). ...... 44

ved from 

utes and 

ents (left, 

................ 45

May 2001 

................ 46

multiple 

................ 47

esy JMA, 

................ 58

i 

4 

4 

4 

5 

5 

7 

8 

9 

9 

0 

1 

2 

3 

4 

4 

5 

6 

7 

8 



iv   | Non‐meteo

Figure 41: A

MTSAT‐2 vi

using Deep 

Transfer Mo

shows the 9

 

 

Table

Table 1: Com

Table 2: Dat

Table 3: Com

Table 4: Bas

Table 5: Th

capability/p

Table 6: 

capability/p

Table 7: 

capability/p

Table 8: GEO

 

 

orological Applica

A compariso

isible calibra

Convective 

odel simulat

95% confiden

s 

mparison of 

ta Services P

mparison of 

sic meteorol

he foreseen 

potential=F). 

Foreseen p

potential=F). 

Foreseen p

potential=F). 

O versus LEO

ations for Next G

on of various

ation slope a

Clouds, Moo

ions). Each r

nce interval o

multi‐band i

Plan for GEOK

GOCI and GO

ogical produ

products an

...................

products an

...................

products a

...................

O characteris

eneration of Geo

s calibration 

as derived u

on = Lunar c

result is norm

of the linear

imagers of g

KOMPAT 2A.

OCI‐II sensor

ucts. .............

nd paramete

....................

d paramete

....................

nd parame

....................

stics. ............

ostationary Satell

methods. T

sing three c

calibration, R

malized again

 regression.

eostationary

. ..................

rs (CGMS‐44

....................

ers for atmo

....................

ers for Oc

....................

eters for l

....................

....................

ites Study  

ime series re

calibration m

RSTAR = Vica

nst the first c

(Takahashi a

y satellites. ..

....................

‐KMA‐WP‐0

....................

ospheric NM

....................

cean NMA 

....................

and NMA 

....................

....................

epresentatio

methods (DC

arious Calibr

calibration re

and Okuyam

....................

....................

1). ...............

....................

MA products.

....................

products. 

....................

products 

....................

....................

on of variatio

C = Cross ca

ration using 

esult. The sh

a, 2015). .....

...................

...................

...................

...................

. (Baseline=B

...................

(Baseline=B,

...................

(Baseline=B,

...................

...................

on in the 

alibration 

radiative 

haded are 

................ 59

................ 11

................ 15

................ 20

................ 21

B, Future 

................ 22

, Future 

................ 29

, Future 

................ 36

................ 51

9 

1 

5 

0 

1 

2 

9 

6 

1 



6   | Non‐meteo

1 In

1.1 O

The deploym

satellites, w

possibilities

addressing 

moderate r

While the p

offer oppor

orbit (LEO)‐

The Comm

Scientific a

Meteorolog

meteorolog

synergistic G

opportuniti

non‐meteor

planned or

consultation

The study w

Generation 

non‐meteor

team includ

within CEOS

1.2 C

1.2.1 TH

The era of a

next few ye

the imagers

of 0.5 km t

routine full 

imagers wit

These chara

approaching

resolution a

in LEO cove

land surfac

sediment p

weather ph

 

orological Applica

ntrodu

Overview 

ment over th

with their im

s for continu

a broad ran

esolution low

primary miss

rtunities for 

‐based applic

ittee of Eart

and Industri

gy, conduct

gical applica

GEO‐LEO ap

es and prop

rological app

 underway 

n with CGMS

was conduct

Geostationa

rological app

ded particip

S including th

ontext 

E CAPABIL

advanced GE

ears advance

s have simila

to 2 km dep

disk imaging

th global cov

acteristics of

g the LEO se

and complem

erage due to

e (such as s

lumes, and s

enomena (s

ations for Next Ge

uction 

he next few y

proved spec

ous monitor

nge of societ

w Earth orbit

ion of the ne

non‐meteor

cations that 

th Observing

al Research

ed a one‐y
ations of th

proaches. Th

poses a plan 

plications, ca

within CGM

S where app

ted by the C

ary Satellite

plications an

ants from a

he Virtual Co

LITY 

EO satellites 

ed GEO sate

ar capabilitie

ending on b

g every 10 to

verage outsid

f the advanc

ensors in spa

mentary view

o cloud cove

snow, burns 

sea surface t

uch as aeros

eneration of Geo

years of a co

ctral, spatial 

ring of the hi

tal challenge

t (LEO) obse

ew GEO sate

rological app

have been th

g Satellite (C

 Organizatio

year study 

he advanced

his report su

of action fo

areful consid

MS and its A

ropriate. 

CEOS Ad Hoc

s (NMA). Th

nd space age

a range of o

onstellations

was ushered

llites will als

es, with typic

band, and va

o 15 minutes

de the polar 

ced GEO sen

atial and spec

w and illumin

er. They are 

and harvest

temperature

sols including

stationary Satelli

onstellation o

and tempor

igh‐tempora

es and infor

rving satellit

ellites is to su

plications tha

he primary t

CEOS), unde

on (CSIRO)

initiative in

d meteorol

mmarises th

or considerat

eration is giv

Agencies, an

c Team (AHT

he AHT was 

ncies that o

other CEOS A

s, the Workin

d in with the

so be launch

cal specificat

ariable image

s. Thus the a

regions. 

sors comple

ctral resolut

nation geom

particularly 

t), ocean (su

e), and chara

g smoke and

ites Study  

of advanced 

ral resolution

l dynamics o

mation need

tes. 

upport opera

at can enha

ool for moni

er the leade

and suppo

n 2015‐16

ogical geos

he initiative’s

tion by CEO

ven to devel

d on ensuri

T) on Non‐M
co‐led by vo

perate adva

Agencies. Th

ng Groups an

e launch of H

hed by NOAA

tions being 1

e cadence fr

assembly is u

ment curren

ion capacity,

metries. Furth

well suited 

uch as ocean

acteristics of

 dust events

meteorolog

n sensors, o

of the land, o

ds, particula

ational mete

nce and com

itoring of the

rship of Aus

rted by the

to assess 

tationary (G

s findings. It 

S. While the

oping an un

ing any way

Meteorologic

olunteers fro

nced GEO im

he study sou

nd thematic g

Himawari‐8 b

A, KMA, CMA

16 spectral b

rom 30 seco

underway of 

nt moderate 

, while offer

hermore, GE

to monitori

n colour incl

f the atmosp

s, ozone and 

gical geostati

pens up a w

oceans and a

rly in comb

eorological se

mplement th

e broader en

stralia’s Com

e Australian

the potent

GEO) satelli

identifies ke

e subject of 

derstanding 

y forward is

cal Applicatio

om agencies

magers, and 

ught input f

groups. 

by JMA in 201

A and EUME

bands, spatia

onds to 15 m

a GEO‐ring 

resolution L

ring far great

EO satellites 

ng rapid cha

luding algal 

phere beyond

potentially a

onary (GEO)

world of new

atmosphere,

ination with

ervices, they

he low Earth

nvironment.

mmonwealth

n Bureau of

ial of non‐
ites and of

ey issues and

the study is

of the work

 planned in

ons for Next

s developing

the broader

from groups

15. Over the

ETSAT. All of

al resolution

minutes with

of advanced

LEO sensors,

ter temporal

can fill gaps

anges in the

blooms and

d traditional

air quality).

) 

w 

, 

h 

y 

h 

h 

f 

‐
f 

d 

s 

k 

n 

t 

g 

r 

s 

e 

f 

n 

h 

d 

, 

l 

s 

e 

d 

l 



 

GEO sensor

contaminat

infrared ch

Furthermor

reducing un

GEO sensor

only be dete

Lastly, besi

technology,

characterist

It is worth n

series of p

generation 

EUMETSAT’

to maximisi

1.2.2 SYN

Further enh

from both t

include mer

sensors, ex

conditions a

that addres

with a trend

maximise p

1.2.3 TH

CEOS has lo

(EOS) throu

Groups and

activities to

new capabi

GEO and th

CGMS has s

and future 

internationa

gathering E

to expand t

their links w

The interna

with diverse

characterist

algorithms 

incrementa

streams wit

The large d

global cove

as those stu

rs promise m

tion is a majo

annels. App

re, the fixed 

ncertainty du

rs enable pre

ected from G

des the “he

, bringing 

tics of therm

noting that t

latforms sin

of imagers. 

’s network o

ng the bene

NERGISTIC

hancements 

the advanced

rging the fine

xploiting the

allowing sen

ss sampling i

d in produce

roduct quali

E ENVIRON

ong served t

ugh practical 

d Virtual Co

o coordinate 

lity given the

e UNFCCC th

similarly coo

coordination

al links, suc

arth system 

the suite of 

with partner 

ational EOS c

e capabilitie

tics. This exp

for the new 

lly extended

th diverse ch

data volume

rage, deman

udied by CEO

more cloud f

or issue in la

lications tha

observation

ue to anisotr

ecise measu

GEO satellite

eadline” enh

improved p

mal bands is m

he SEVIRI im

ce 2004, wi

As a conseq

of Satellite A

fit from the 

C USE OF G

in observat

d GEO and L

er spatial res

e availability

nsor inter‐cal

ssues at hig

er agencies t

ty. 

NMENT 

to globally c

collaborativ

nstellations.

application 

e resources 

hat can supp

rdinated the

n of the use 

ch as with W

data. CEOS 

applications

agencies to 

community 

s in terms o

perience and

GEOs. The e

d to expand t

haracteristics

es generated

nds that clos

OS‐WGISS an

Non‐me

free observa

nd data prod

at will benef

 geometry a

opic surface 

rements of 

e. 

ancement in

performance

much reduce

mager has bee

ith spectral 

quence of th

pplication Fa

new GEO‐rin

EOSTATIO

tion capabili

LEO sensors t

solution of th

y of simulta

librations, an

h latitudes. T

owards ente

coordinate c

ve activities c

 CEOS is we

developmen

available. Fu

ort the utilis

e internation

of the GEO r

WMO with 

and CGMS t

s from the n

maximise th

has a rich h

of spatial res

d the algorit

existing LEO 

their activiti

s will be valu

d by the new

se attention 

d the CEOS F

eteorological App

tions resulti

duction since

fit include fl

available from

reflectance.

diurnal cycle

n sensor cha

e. For insta

ed on Himaw

en operating

coverage an

his and the 

acilities (SAF

ng. 

ONARY AND

ty can pote

together, by

he LEO senso

aneous obs

nd the fusion

The blending

erprise algor

civilian, non‐
conducted t

ell placed to

nt for the new

urthermore, 

sation of app

al exploitatio

ring for weat

its focus an

together are

new GEOs in

e societal be

eritage of ex

olution, tem

thms thems

science tea

es to the ne

able in supp

w GEOs, par

be paid to c

Future Data 

plications for Nex

ng in better 

e most of lan

ood develop

m GEO orbit 

. 

es. Diurnal v

aracteristics,

ance, JMA 

wari‐8 compa

g over the Eu

nd tempora

well establis

Fs), SEVIRI ap

D LOW‐EAR

ntially emer

y exploiting t

ors with the 

ervations w

n of GEO an

g of GEO and

ithms that e

‐meteorolog

hrough its su

o build on it

w GEO ring i

CEOS has lin

plications for

on of meteo

ther and rela

nd experienc

e well placed

nto new non

enefit. 

xperience in

mporal freque

elves form a

ms constitut

ew GEOs. The

orting GEO‐L

rticularly wh

current deve

Architecture

xt Generation of G

product ava

nd measurem

pment and s

provides co

variation suc

, the new g

reports tha

ared to MTSA

uropean sect

l sampling c

shed applica

pplications se

RTH ORBIT

rge from app

heir comple

fine tempor

with differen

d LEO produ

d LEO satelli

xploit data f

ical Earth O

ubgroups su

ts establishe

in order to m

nks to intern

r maximum s

orological sat

ated applicat

ce on intern

d to coordina

n‐meteorolog

n developing

ency, spectr

a solid base 

te a valuable

e experience

LEO applicat

hen used to 

elopments in

es initiative. 

Geostationary Sa

ailability. Clo

ments rely on

surface ener

nsistent mea

ch as of LST 

eneration re

at diurnal v

AT. 

tor on EUME

comparable 

ations frame

erve as a va

T SATELLIT

plications th

mentarities. 

ral resolution

nt view or 

ucts into glob

ite measurem

from multipl

Observations 

ch as the CE

ed and well 

make the bes

ational agen

societal bene

tellites, inclu

tions. CGMS

national coo

ate internati

gical areas a

g application

al coverage 

from which

e resource th

e with mergi

tions. 

produce pr

n data techno

atellites Study | 7

oud or cloud

n visible and

rgy balance.

asurements,

and SST can

efreshes the

variation in

ETSAT’s MSG

to the new

work within

luable guide

ES 

hat use data

Possibilities

n of the GEO

illumination

bal products

ments aligns

e sources to

from Space

EOS Working

established

st use of the

ncies such as

efit 

ding its past

S has its own

operation in

onal activity

and build on

s from LEOs

and angular

h to develop

hat could be

ng LEO data

roducts with

ologies such

7 

d 

d 

. 

, 

n 

e 

n 

G 

w 

n 

e 

a 

s 

O 

n 

s 

s 

o 

e 

g 

d 

e 

s 

t 

n 

n 

y 

n 

s 

r 

p 

e 

a 

h 

h 



8   | Non‐meteo

Agencies in

applications

instructive l

1.3 P

The develo

addressed 

applications

of EO applic

the potenti

applications

This study p

missions an

Group for M

constellatio

This report 

combinatio

developme

requiremen

developme

implementa

engagemen

1.4 St

The report c

2. Trends 

agency

3. Invento

related

4. Benefit

5. Coordin

meteor

6. Conclus

agencie

orological Applica

n Japan and

s from Him

lessons in th

urpose 

opment of 

by the m

s from the a

cation develo

al applicatio

s. 

provides a s

nd provides c

Meteorologi

on. 

identifies th

n with LEO s

nt, identifie

nts and fill 

nt. The rep

ation and e

nt with exter

tructure 

chapters sub

& Outlook 

y missions, in

ory of releva

d agencies in 

ts of synergis

nating initia

rological app

sions and re

es. 

ations for Next Ge

d Australia 

mawari‐8, bo

e manageme

meteorologi

eteorologica

advanced GE

opment that

ns, their ben

systematic su

comprehensi

cal Satellites

he potential 

satellites, id

es the bene

data gaps, 

port makes 

evaluation o

nal stakehol

of the re

bsequent to t

for Geostat

nstruments, m

ant non‐met

the atmosph

stic use of GE

atives that 

plications and

ecommendat

eneration of Geo

initiated a 

oth alone an

ent of intern

ical applicat

al commun

O sensors, i

t shows muc

nefits, capac

urvey of non

ive and prag

s (CGMS) on

non‐meteor

entifies LEO

fits of appl

and identifi

recommend

of non‐mete

ders such as

eport 

this introduc

tionary EO S

measuremen

t application

here, land an

EO‐LEO syste

are relevan

d;  

tions for the

stationary Satelli

bilateral e

nd in comb

national colla

tions of the

ity. Howeve

ncluding in c

h promise bu

ity to meet s

n‐meteorolo

matic guidan

n how to pr

rological app

 applications

ications, ide

ies opportu

dations both

eorological a

 meteorolog

ction will add

Satellite Cap

nts, data volu

ns and review

nd ocean the

ems; 

nt to the fu

e way forwa

ites Study  

ffort in 201

bination with

aborations to

e advanced 

er, the de

conjunction 

ut which wil

societal need

ogical applica

nce in line w

rogress key 

plications of 

s that may s

entifies whe

nities for ag

h to promo

applications 

gical agencies

dress 

pabilities, pro

umes etc.; 

w of initiativ

emes; 

urther coor

ard tactically

15 to deve

h LEOs. Thi

o develop the

GEO senso

velopment 

with LEO se

l benefit from

ds and their 

ations for cu

with the activ

applications 

advanced G

serve as a ba

ere the app

gency collab

ote the coo

by CEOS a

s and organi

oviding a ca

ves being un

dination an

y and strate

lop non‐me

s early effo

e new applic

ors is comp

of non‐me

ensors, is a g

m a systema

relationship 

urrent and p

vities of the C

for a quasi

EO satellites

asis for GEO

plications sa

boration on 

ordinated de

agencies, an

sations. 

atalogue of 

ndertaken b

d progressi

gically for C

eteorological

ort provides

cations. 

prehensively

eteorological

growing area

tic survey of

to other EO

planned GEO

Coordinating

‐global GEO

s alone or in

O application

tisfy unmet

application

evelopment,

d for CEOS

CEOS/CGMS

by CEOS and

on of non‐

CEOS and its

l 

s 

y 

l 

a 

f 

O 

O 

g 

O 

n 

n 

t 

n 

, 

S 

S 

d 

‐

s 



 

2 T
S

2.1 R

Operationa

critical to se

has been o

2016, three

operational

weather sat

Exploitation

(METEOSAT

geostationa

with MSG‐8
Meteorolog

and the Ko

1978, 1983

Indian satel

“Feng‐Yun”

Meteorolog

and Infra‐Re

imagers on 

2.2 T

The next ge

(JMA) launc

generation 

minutes at 

kind to be e

satellites, c

working to

Generation 

Meteorolog

KOMPSAT‐2
Advanced M

the Multiple

AGRI), in 2

significantly

advanced E

such as ligh

Nevertheles

imagers as 

providing fr

than two th

satellites. T

applications

Trends
Satellit

etrospec

l geostationa

evere weath

perating a s

e GOES sate

l at any give

tellite Meteo

n of Meteor

T Second Ge

ary satellite o

8. MSG‐8 wi

gical Agency,

orea Meteor

, 1997 and 

llites are kno

 (wind and

gical Satellite

ed Imager (S

other satelli

he Next 

eneration of

ched Himawa

sensor that

spatial resol

ever launche

called the GO

owards the 

(MTG) geos

gical Agency

2A) which w

Meteorologic

e Channel Sc

2017.  All th

y improved 

Earth imager

htning senso

ss, the discu

today there

requent full‐
hirds of the 

This offers ne

s including 

 and 
te Capa

ct 

ary weather

er prediction

eries of Geo

llites (GOES‐
en time. The

osat‐1 in 197

rological Sate

eneration MS

over the Indi

ill take over

, the Indian 

rological Adm

2010 respec

own as the In

d cloud) an

e (COMS).  A

SEVIRI) on M

tes have eith

Generat

f geostation

ari‐8 on 7 Oc

t collects im

utions rangi

ed into a geo

OES‐R series

goal of lau

stationary sa

y (KMA) plan

will carry an

cal Imager (A

canning Imag

hese mission

spectral and

rs, several s

rs, space we

ussion here w

e committed

‐disk imager

Earth’s hem

ew opportun

but not lim

Non‐me

Outl
abilitie

 satellites ha

n.  Since 197

ostationary O

‐13, 14, and

e European 

77 and, simil

ellites) has t

SG‐9 and MS

ian Ocean, M

r operationa

Space Resea

ministration 

ctively.  The 

ndian Nation

nd the Kor

Among the c

MSG is the m

her five or si

ion of Ge

nary weather

ctober, 2014

magery of th

ng from half

ostationary o

s carrying th

nching and 

tellites, whic

ns to launch

 imager tha

AMI) in 2018

ger (MCSI, a

ns will carry

d spatial res

atellites or 

eather instru

will be only 

d plans for t

ry. Together

misphere (Fig

nities for me

mited to the

eteorological App

look f
es 

ave been in 

75, the US Na

Operational 

d 15) are ava

Space Agen

lar to NOAA,

two operati

SG‐10 as of 

Meteosat‐7 o

l services ov

arch Organiz

(KMA) have

Japanese sa

nal Satellite S

ean satellit

current oper

ost advance

x bands and 

eostation

r satellites h

4, which carr

e Earth’s he

f a kilometre

orbit.   NOA

he Advanced

reaching o

ch will carry 

h Geostatio

at is identica

8. CMA will l

lso known as

y a suite of 

solution com

dedicated g

uments and 

focused on 

the deploym

r, these miss

gure 1) at m

eteorologica

ematic area

plications for Nex

for G

service since

ational Ocea

Environment

ailable for m

ncy (ESA) lau

, EUMETSAT

onal geostat

February 20

of the First G

ver that reg

ation, the C

e been oper

atellites are 

System (INSA

e is called 

ational satel

d Earth imag

their functio

nary Wea

has arrived. 

ries the Adva

emisphere i

e to two kilo

A will begin 

d Baseline Im

operational c

the Flexible 

nary Korea 

al in design

aunch their 

s the Advanc

Earth obser

mpared to th

geostationary

infrared and

Earth obser

ment of this 

sions provid

uch higher t

l as well as 

s such as a

xt Generation of G

Geosta

e mid 1970s 

nic and Atm

tal Satellites

meteorologic

unched Euro

T (the Europe

tionary sate

016). EUMET

Generation, b

gion early 20

hina Meteor

rating geost

called “Him

AT), the Chin

the Comm

llites, the Sp

ger with twe

onal capabili

ather Sat

 The Japan 

anced Himaw

n sixteen sp

metres.  AH

launching it

mager (ABI),

capability of

Combined I

Multi‐Purpo

 to AHI and

Feng‐Yun‐4 

ced Geostati

rving instrum

he legacy sa

y missions a

d ultraviolet/

rving geosta

capability fo

e continuou

temporal cad

a wide suite

agriculture, 

Geostationary Sa

tionar

 and these s

mospheric Ad

s (GOES). As 

cal operation

ope’s first ge

ean Organiza

ellites at any

TSAT is also 

but is now re

017.  In Asia

rological Adm

ationary sat

mawari” (sun

nese satellite

munication, 

pinning Enha

elve spectral 

ties are simi

tellites 

Meteorolog

wari Imager 

pectral band

I is the first 

ts next gene

, in 2016. E

f the METE

mager (FCI).

ose Satellite 

d ABI and is

(FY‐4) satell

onary Radia

ments that 

atellites.  In 

also carry ot

/near‐infrare

ationary new

or the full g

us observatio

dences than 

e of non‐me

natural and

atellites Study | 9

ry EO

satellites are

ministration

of February

ns, with two

eostationary

ation for the

y given time

operating a

eplacing that

a, the Japan

ministration,

tellites since

nflower), the

es are called

Ocean and

nced Visible

bands.  The

lar.     

gical Agency

(AHI), a new

ds every ten

sensor of its

ration GOES

UMETSAT is

EOSAT Third

 The Korean

‐ 2A (Geo‐
s called the

lite, carrying

tion Imager,

will provide

addition to

ther sensors

ed sounders.

w generation

geo‐ring and

ons of more

the current

eteorological

d ecosystem

9 

O 

e 

n 

y 

o 

y 

e 

e 

a 

t 

n 

, 

e 

e 

d 

d 

e 

e 

y 

w 

n 

s 

S 

s 

d 

n 

‐
e 

g 

, 

e 

o 

s 

.  

n 

d 

e 

t 

l 

m 



10   | Non‐mete

monitoring 

characterist

that have b

two platfor

spatial reso

operational

Fi

2.2.1 AM

The advanc

observation

the current

built by Ha

spectral ba

resolution, 

resolution. 

the meteor

the Earth th

defined by 

example, in

interval wh

defines wha

targets such

seamlessly 

data is proc

1. Unc

2. Rad

3. Cali

4. Cali

5. Gen

 

eorological Applic

and manag

tics of the ne

been operati

rms opens u

olution LEO 

l geostationa

igure 1: Spati

MI/ABI/AH

ed imager is

ns in sixteen

t GOES I/P s

arris Corpora

nds.  Of th

three solar 

 The spectra

ological agen

hey can scan

the user as

n a given tim

ile imaging 

at to observ

h as black bo

interleaved 

cessed as foll

compressed 

diometric cal

ibrated dete

ibrated and n

nerating ima

cations for Next G

gement, ma

ew generati

onal in Low 

up new poss

sensors.   T

ary missions.

al coverage fr

I 

s a multi‐cha

n spectral ch

eries (Schmi

ation, and a

e sixteen sp

reflective b

al ranges of 

ncies require

n and how f

s a “timeline

meline, the en

two separat

e and when

ody, space lo

and transm

lows: 

to detector 

ibration is ap

ctor values a

navigated va

ges in a fixed

Generation of Ge

pping vecto

on GEO sens

Earth Orbit 

sibilities of c

The following

. 

rom the next 

nnel, visible 

annels, whic

it et al. 2005

are identical

pectral band

bands at 1 k

channels am

ements (Tab

requently an

e” and the im

ntire full disk

te 1000 km 

.  Within a g

ooks and sta

itted to a co

sample value

pplied 

are navigated

alues are re‐s

d grid Cartes

ostationary Satel

r borne dis

sors is based

(LEO) orbit f

combining h

g sections d

generation o

through the

ch significan

5).  All the t

 in design a

ds, there is 

km spatial re

mong the im

le 1).  All the

n area can b

maging sequ

k of the Eart

x 1000 km 

given timelin

rs for radiom

ommand and

es 

d to Earth lo

sampled to f

sian projectio

llites Study  

eases and a

d on well pro

for several d

igh tempora

describe the 

of geostationa

ermal infrare

ntly exceeds 

three advanc

apart from 

a solar refl

esolution an

magers are co

e imagers ar

be scanned.  

uence and fr

th can be im

areas every 

ne, the imag

metric calibra

d data hand

cation 

form pixels, a

on 

aviation safe

oven legacy 

decades, com

al GEO obse

capabilities 

ary meteorolo

ed, imaging r

the five‐cha

ced imagers 

minor differ

lective band

nd twelve IR

onfigured un

e flexible in 

The specific

requency fo

maged in all 1

30 seconds

er also obse

ation and na

dling ground 

and finally, 

ety.  Since t

remote sen

mbining data

rvations wit

of the next

ogical satellite

adiometer th

annels of the

(AHI, ABI a

rences in th

d with a 0.5

R bands at 2

niquely depe

regards to h

c scanning sc

llows the tim

16 bands at 

.   A timelin

erves interna

avigation.  Al

station, wh

the spectral

sing sensors

a from these

th moderate

t generation

es. 

hat provides

e Imager on

nd AMI) are

he choice of

5 km spatial

2 km spatial

ending upon

how much of

cenarios are

meline.  For

a 10 minute

ne therefore

al calibration

l this data is

ere the raw

l 

s 

e 

e 

n 

s 

n 

e 

f 

l 

l 

n 

f 

e 

r 

e 

e 

n 

s 

w 



 

2.2.2 HIM

Himawari‐8
which is ex

are therefo

(Bessho, et 

covering Jap

two “Land m

 

Ta

MAWARI‐8

8 is designed 

pected to be

ore expected

al. 2016).  W

pan are imag

mark” area (

ble 1: Compa

8 CONCEPT

to have an o

e launched i

d to provide

Within a 10 m

ged every 2.

Regions 4 an

Non‐met

arison of mult

T OF OPERA

operation life

n 2016 and 

e coverage u

minute interv

.5 minutes; a

nd 5) are ima

Figure 2: AH

teorological Appl

ti‐band image

ATIONS 

e of at least 

stored in or

until 2029.  

val, the full d

a “Target Are

aged every 3

HI data collect

lications for Next

ers of geostati

seven years 

rbit until nee

AHI data c

disk is imaged

ea” (Region 

0 seconds (F

tion timeline.

t Generation of G

ionary satellit

and will be 

eded for ope

ollection ha

d once; two 

3) is imaged

Figure 2).   

Geostationary Sat

tes. 

replaced by 

erations.  Bo

s a 10 minu

regions (Reg

d every 2.5 m

ellites Study | 11

Himawari‐9,

oth satellites

ute timeline

gion 1 and 2)

minutes; and

1 

, 

s 

e 

) 

d 



12   | Non‐mete

Whereas th

can be mov

region and t

and 2 that c

Raw AHI d

Hokkaido (s

radiometric

from both t

located in T

Level 1b Him

full resoluti

smaller data

bands at 4 k

timeline is 

and HRIT, a

three reflec

The primary

data is stor

data throug

also downlo

formats as w

The HRIT da

data format

receiver an

antennas an

eorological Applic

he full disk an

ved around. 

the Target A

cover Japan a

ata is down

secondary) (

c data, which

the primary 

Tokyo (back 

mawari Stan

on, 16 band

a volume co

km spatial re

stored as 10

a true colou

ctive bands a

y method fo

red on the H

gh HTTP1.1/T

oad the full r

well as true c

ata is broadc

t is compatib

d computers

nd the comp

cations for Next G

nd spatial co

Therefore, w

Area are imag

are 3000 km

n‐linked in t

Figure 3).  O

h are raw dat

or secondar

up facility in

dard Data (H

d calibrated a

mpared to H

esolution res

0 segment fi

r full disk RG

at a spatial re

F

or users to ac

HimawariClou

TLS1.0 proto

resolution Ta

color PNG fil

cast as “Him

ble with the 

s to downlin

puter/softwa

Generation of Ge

overage of R

within a 10 

ged four tim

m x 2400 km e

the Ka‐band

On the groun

ta with calib

ry ground st

n Osaka) wh

HSD) and the

and geoloca

HSD, and con

spectively.  H

les, where a

GB image in

esolution of 

Figure 3: Hima

ccess the HS

ud (JMA UR

ocol (JMA UR

arget Area fi

les from the 

awariCast” u

legacy MTSA

nk and proce

re to proces

ostationary Satel

egions 1 and

minute time

es and the La

each.  Region

d at two gro

nd, raw AHI d

bration and n

ation are se

here it is fur

e High‐rate In

ted AHI data

nsists of a vis

HSD and HRIT

a segment co

n the Portab

1 km.   

awari‐8 system

SD and PNG 

L 1, 2016) a

RL 2, 2016).

iles that are 

HimawariClo

using a comm

AT HRIT data

ess the HRIT

s the HRID d

llites Study  

d 2 are fixed

eline, the ful

and Mark ar

ns 3,4, and 5

ound station

data process

navigation pa

ent to the M

ther process

nformation T

a.  HRIT data

sible band at

T data coveri

overs an Eas

le Network 

m architectur

data is throu

nd users wit

Besides the

collected ev

oud.  

munication s

a format.  U

T data.  Full 

data can be f

, the locatio

ll disk is ima

eas are imag

5 are 1000 km

ns located a

sed to Level 

arameters ap

eteorologica

sed in to tw

Transmission

a has a lowe

t 1 km, three

ing the entire

st‐West swa

Graphics (PN

re. 

ugh the inte

th a subscrip

e 10 minute 

very 2.5 min

satellite (JCS

sers need a 

specification

ound at (JMA

ns of Region

aged once, th

ged 20 times

m x 1000 km 

at Kanto (p

1a (known a

ppended).  L

al Satellite C

o higher lev

n (HRIT) files

er spatial res

e NIR at 4 km

e full disk in 

tch.  In addi

NG) is create

rnet.  Up to 

ption can do

full disk dat

utes in HSD 

SAT 2A/2B) a

C band DVB

ns for the H

A URL 3, 201

ns 3, 4 and 5

he Japanese

s.   Regions 1

each. 

rimary) and

as Himawari

evel 1a data

entre (MSC)

vel products:

s.  HSD is the

solution and

m and ten IR

a 10 minute

ition to HSD

ed from the

 

72 hours of

ownload the

ta, users can

and NetCDF

and the HRIT

B‐S2 antenna

imawariCast

16).  

5 

e 

1 

d 

i 

a 

) 

: 

e 

d 

R 

e 

D 

e 

f 

e 

n 

F 

T 

a 

t 



 

2.2.3 GO

In 2016, the

the first sat

Satellites (G

2016 and, 

capabilities

convention,GOES‐R ser
The GOES‐R
forecasting 

compared t

resolution. 

longitude), 

The Earth 

science dat

raw science

24 hours p

spacecraft c

data conten

higher data

While ABI c

launch base

continuous 

Continental

km at the s

every 5 min

The GOE

of these, th

primary M

Generation 

satellite sen

OES‐R CON

e United Sta

ellite in a ne

GOES) series.

once opera

.  Four satel

, will be desries will carr

R series repr

and environ

to the legacy

The two op

providing sim

and space o

a rate comp

e and teleme

per day, the 

command an

nt from the 

 rates to sup

can be confi

eline is confi

full‐disk m

l U.S. (CONU

satellite sub 

nutes (Figure

ES‐R Ground 

e Wallops C

ission Mana

(PG) and Pr

nsor measur

CEPT OF O

tes National

ew mission of

. This next ge

ational, will 

llites will be 

ignated GOE

y the Advanc

resents a gen

nmental mo

y GOES I‐P (G

perational s

multaneous,

observation 

pared to the 

etry from the

peak down

nd data hand

six GOES‐R 

pport instrum

igured to im

gured to ope

mode. In Mo

US) image is 

point) is col

e 4). 

Figu

System (GS

ommand an

agement (M

roduct Distrib

rements to L

Non‐met

OPERATION

 Oceanic and

f four satellit

eneration of 

provide sig

launched (G

ES‐16 throug

ced Baseline

nerational ch

onitoring req

GOES 8‐15) s

satellites wil

 continuous 

technology 

current GO

e current ope

link data ra

dling system

series instru

ments operat

mage differen

erate in two

ode 3, the 

collected ev

llected every

ure 4: ABI dat

) has three g

d Data Acqu

MM) satellit

bution (PD) 

L1b data wh

teorological Appl

NS 

d Atmosphe

tes continuin

GOES satelli

gnificant enh

GOES‐R, S, T

gh 19 after su

e Imager (AB

hange in geo

quirements. 

series in term

l be located

coverage of 

improveme

ES satellites

erational GO

te for raw s

m is 120 Mbp

uments is ex

ting in diagn

nt areas of t

o modes or ti

Earth’s full

very 5 minut

y 30 seconds

ta collection s

geographical

isition Statio

e command

services (Kal

hich is rebro

lications for Next

ric Administ

ng the Geost

ites, the GOE

hancements 

T and U) and

uccessful ins

I) whose des

ostationary m

GOES‐R prod

ms of spatia

d at East (7

the entire W

ents embodi

. For instanc

OES satellites

science and 

ps in the X‐b
xpected to r

ostic mode.

the Earth at 

imelines: Mo

 hemispher

tes, and one

s. In Mode 4

scene definitio

ly separate o

on (WCDAS) 

d and contr

lluri et al. 20

adcast over 

t Generation of G

ration (NOA

tationary Op

ES‐R series, i

that go w

d, in accorda

sertion into g

sign is identic

meteorologi

ducts will be

l, spectral, a

75°W longitu

Western hem

ed in GOES

ce, while the

 is 2.76 Meg

telemetry f

and. Under 

reach 78 Mb

different ob

ode 3, or flex

e is imaged

e mesoscale 

4, the Earth’

 

ons. 

operational 

in Wallops, V

rol services 

015). These s

the western

Geostationary Sat

A) is expecte

erational En

is scheduled 

ell beyond 

ance with NO

geostationar

cal to AHI.   

cal observat

e much mor

nd, especial

ude) and W

misphere 24 h

‐R will enab

e downlink d

gabits per sec

from the GO

nominal ope

bps, offering

bservation c

x mode, and

d every 15 

image (1000

’s hemispher

sites (Figure

Virginia, will

and select

services conv

n hemispher

ellites Study | 13

ed to launch

vironmental

to launch in

the current

OAA naming

ry orbit. The
tion to meet

re advanced

ly, temporal

West (137°W

h a day. 

ble a higher

data rate for

cond (Mbps)

OES‐R series

erations, the

g margin for

cadence, the

d Mode 4, or

minutes, a

0 km × 1000

re is imaged

 5). The first

 provide the

ted Product

vert the raw

re at L‐band

3 

h 

l 

n 

t 

g e 
t 

d 

l 

W 

r 

r 

) 

s 

e 

r 

e 

r 

a 

0 

d 

t 

e 

t 

w 

d 



14   | Non‐mete

frequency a

Unit (CBU) 

as a redun

transition to

Either WCD

readout rec

is in Digital

GOES Low 

(EMWIN) d

enhanced f

r.gov/users/

The third

GRB data is

processed i

such as land

are distribu

can be run f

In additi

of the dat

component

designed t

communitie

that allows

operational

2.2.4 GE

GEOKOPMS

10 year ope

schedule m

ground pro

(NMSC).  In 

eorological Applic

as GOES Reb

in Fairmont,

dant, secon

o operationa

DAS (primary

ceiver antenn

l Video Broa

Rate Inform

ata transmi

for GOES‐R 

/hrit.html).  

d operationa

s received a

into 25 high

d surface tem

uted to exter

from NSOF. 

on to GRB a

ta (to be d

t of GEONETC

o distribute

es (http://ww

s users acro

l meteorolog

OKOMPSA

SAT 2A sched

erational life

more rapid d

ocessing at t

addition to 

cations for Next G

broadcast Ser

, West Virgin

dary “hot b

al status with

Fig

) or CBU (red

na can receiv

adcast Servic

mation Trans

ssion which 

and the da

 

al GS site is t

at NSOF by t

er‐level prod

mperature, c

rnal users fro

nd terrestria

etermined) 

Cast, a near 

e space‐base

ww.geonetca

oss the hem

gy and other 

AT 2A CON

duled to laun

.  AMI will co

data collectio

two receivin

processing r

Generation of Ge

rvices (GRB)

nia, which pe

backup”. The

hin five minu

gure 5: GOES‐

dundant bac

ve this data 

ces‐2 (DVBS

smission (LR

includes a 

ata rate will 

the NOAA Sa

the GS. The 

ducts (Level 

cloud proper

om NSOF thr

al distributio

through GE

real time, g

ed, air‐born

astamericas.

misphere to 

applications

CEPT OF O

nch in 2018, 

ollect full dis

on over reg

ng stations 

raw AMI data

ostationary Satel

. The second

erforms all M

e GS is desig

utes when di

‐R series syste

ckup) can bro

in real time.

‐2) format (

RIT)/ Emerge

collection o

increase fr

atellite Oper

ABI L1b da

2+), which 

rties and sea

rough the in

n of GOES‐R
EONETCast 

lobal netwo

ne and in s

.noaa.gov/). 

receive ne

s. 

OPERATION

will operate 

sk data every

ional areas 

operated by

a to Level 1b

llites Study  

d operationa

MM, PG and

gned to failo

rected by th

em architectu

oadcast GRB

The GRB da

(http://www

ency Manag

of reduced r

rom 128 Kb

ations Facilit

ta is then e

includes oce

a surface tem

ternet. All sa

R data, there 

Americas, w

rk of satellit

situ data, m

GEONETCas

ear real‐time

NS 

from 128.2°

y 10 minutes

(TBD).  The

y the Nation

b (calibrated 

al GS site is t

d PD function

over from W

e ground op

ure. 

B data. Users

ta rate is 31 

w.goes‐r.gov/

gers Weathe

resolution im

ps to 400 K

ty (NSOF) in 

extracted fro

ean, land an

mperature. A

atellite oper

are also pla

which is the

e‐based data

metadata an

st is a low co

e imagery a

°E location a

s and will als

 satellite da

nal Meteoro

and navigat

the Consolida

ns performe

WCDAS to th

erators. 

s with a direc

Mbps in the

/users/grb.ht

er Informatio

magery prod

Kbps (http:/

Suitland, Ma

om the GRB 

d atmosphe

All L1b and L

rations at the

ns to distrib

e Western 

a disseminat

nd products

ost satellite 

and other p

nd is expecte

so have the 

ata will have

ological Sate

ted radiances

ated Backup

d at WCDAS

he CBU and

 

ct broadcast

e L‐band and

tml). Legacy

on Network

ucts will be

/www.goes‐

aryland. The

stream and

eric products

L2+ products

e three sites

ute a subset

Hemisphere

tion systems

 to diverse

data service

products for

ed to have a

capability to

e redundant

ellite Center

s), 52 higher

p 

S 

d 

t 

d 

y 

k 

e 

‐

e 

d 

s 

s 

s 

t 

e 

s 

e 

e 

r 

a 

o 

t 

r 

r 



 

Level 2 met

& radiation

satellite reb

that data se

1
HRIT (High R

utilization stat

2.2.5 MT

The MTG m

Combined I

(IRS), and t

spectromet

expected to

sounders.  W

operating in

THE FCI can

one‐quarte

 

teorological p

n, and atmo

broadcast as 

ervices plan f

ate Informatio

tions). 

TG CONCEP

mission is a 

Imager (FCI) 

the Global M

ter (UVN).  

o provide c

When the sy

n parallel. 

n scan the f

r of the full d

products are

spheric cond

well as terr

for GEOKOM

Tabl

n Transmission

PT OF OPE

two satellit

and the Lig

Monitoring fo

Four MTG‐I 
ontinuous 2

ystem is fully

ull disk ever

disk with a re

Non‐met

e also create

dition & avi

estrial web b

MPSAT 2A: 

le 2: Data Serv

n); 
2
LRIT (Low R

RATIONS

te system w

htning Imag

or Environm

and two M

20 years of 

y deployed, 

ry 10 minute

epeat cycle o

Figure

teorological Appl

d for scene &

ation.  Data

based servic

vices Plan for

Rate Informatio

where MTG‐
er (LI); and 

ment and Sec

MTG‐S satelli

on orbit se

there will be

es and a Eur

of 2.5 minute

e 6: FCI scene 

lications for Next

& surface an

a distribution

es (http://dc

r GEOKOMPAT

on Transmissio

I will host t

MTG‐S (soun

curity (GMES

ites will be 

ervice for th

e two imagin

ropean Regio

es (Figure 6).

types. 

t Generation of G

alysis, cloud

n of AHI rad

cpc.nmsc.km

T 2A. 

on); 
3
MDUS/SD

two imaging

nder) will ho

S) Sentinel‐4
launched st

he imagers 

ng satellites 

onal‐Rapid‐S
.   

Geostationary Sat

 & precipitat

diances will 

ma.go.kr).  Ta

US (medium/sm

g payloads: 

ost the Infrar

4 Ultraviolet 

tarting in 20

and 15.5 ye

and a sound

Scan (RRS) w

 

ellites Study | 15

tion, aerosol

be both by

able 2 shows

 

mall‐scale data

the Flexible

red Sounder

Visibile‐NIR

020 and are

ears for the

ding satellite

which covers

5 

l 

y 

s 

a 

e 

r 

R 

e 

e 

e 

s 



16   | Non‐mete

Mission dat

Two sites ar

due to seve

headquarte

2 products 

internet or 

2.2.6  FE

The first FY

be a system

satellites.  T

Imager (AG

(LMI) (CGM

fifteen minu

in two chan

4a is expect

last for seve

operational

available th

Transmissio

products fro

GEONETCas

communica

eorological Applic

ta is acquired

re necessary

ere storms.  

ers in Darmst

via terrestr

receive direc

ENG YUN‐4

‐4 series of s

m test and d

There will be

GRI), Geostat

MS44‐CMA‐W
utes.  AGRI w

nnels, 2 km s

ted to have 

en years.  Tw

l FY‐2 series

hrough a du

on (LRIT) bro

om FY‐4 will 

st, a global 

ation satellite

M
TG

-S

cations for Next G

d in the Ka‐b
y for redunda

The data is 

tadt, German

rial commun

ct broadcast

Figure 

4 

satellites, FY

emonstratio

e three earth

tionary Inter

WP‐01).  AGR

will collect im

patial resolu

a design life

wo satellites

s.  Near‐rea

ual polarized

oadcasting of

 also be broa

net work 

es that provi

M
TG

-I 
FD

S
S

M
TG

-I 
R
S
S

Generation of Ge

band frequen

ancy as well 

decrypted a

ny for furthe

nication netw

 of EUMETCa

7: MTG groun

Y‐4A is expec

on satellite, a

h observing s

rferometric 

I will observ

mages at 0.5

ution in four 

e of five year

s will be ope

al time direc

d HRIT (High

f image fram

adcast throu

of satellite 

des environm

S
S

ostationary Satel

ncy at two si

as to cope w

nd sent to t

er processing

works (Figur

ast data in D

nd system (Le

cted to be la

and will be f

sensors whic

Infrared Sou

ve Earth’s ful

km spatial re

channels, an

rs while the 

rated at 86.

ct broadcast

h Rate Infor

mes and othe

ugh CMACast

based data

mental data 

D
C

P
, 
F
D

S
, 

L
1
 &

 L
2
+
 D

a
ta

llites Study  

ites located 

with occasion

he Mission P

g and distrib

re 7). Users 

DVBS‐2 simila

egendre, et al

unched by C

followed by 

h include the

under (GIIRS

ll disk in 14 

esolution in 

nd 4 km spat

following op

5°E and 105

t of full res

rmation Tra

er data will 

t (CMA URL, 

a disseminat

to a world‐w

in Lario, Italy

nal signal att

Processing F

ution of Leve

can either 

ar to legacy M

. 2010). 

China by the 

FY‐4B, FY‐4C

e Advanced 

S) and a Lig

channels wit

one channel

tial resolutio

perational sa

°E longitude

olution data

nsmission). 

also be avai

2016), whic

tion system

wide commu

y and Leuk, 

tenuation in 

acility at the

el 1b, Level 

access the d

Meteosat ser

end of 2016

C and FY‐4D 

Geostationa

htning Map

thin 0.55‐13

, 1 km spatia

n in seven ch

atellites are 

es, similar to

a Level 1b d

 Low Rate 

lable.  Highe

ch is a compo

 that uses 

nity 

Switzerland.

the Ka band

e EUMETSAT

1c and Level

data via the

rvices.  

 

6.  FY‐4A will

operational

ry Radiation

ping Imager

.8 µm every

al resolution

hannels.  FY‐
expected to

 the current

data will be

Information

er level data

onent of the

commercial

.  

d 

T 

l 

e 

l 

l 

n 

r 

y 

n 

‐
o 

t 

e 

n 

a 

e 

l 



 

2.3 G

The geostat

missions th

measureme

meteorolog

uninterrupt

new planne

as atmosph

missions.    

2.3.1 A C

The Commi

as thematic

delivery sys

Compositio

assessment

for a geost

ultraviolet (

and Europe

two of them

of a coordin

spectromet

formaldehy

of the nort

trans‐bound

Figure 8: CE

(NO

 

                     

 

 
1
 http://ceos.

Global‐AQ‐v4_A

Geostatio

tionary miss

hat provide 

ents for ope

gical satellite

ted coverage

ed missions t

heric chemis

CONSTELLA

ittee on Eart

c or topic dr

stems to me

n Virtual Co

t of changes 

tationary sat

(UV) and UV 

e. While the

m share plat

nation plan f

ters will prov

yde (HCHO) c

thern hemis

dary pollutio

EOS Geostatio

O2) showing h

                      

org/document_m

Apr2011.pdf 

onary Sat

sions describ

continuity 

erational me

es reach the

e.  In addition

that have un

stry and oc

ATION FOR

th Observati

riven workin

eet a commo

onstellation 

in the ozone

tellite conste

 plus visible 

se instrume

forms with t

for imaging o

vide hourly r

columns as w

phere (Figur

on transport,

onary Atmosp

high troposph

                 

management/Virt

Non‐met

ellite Mi

bed earlier in

of legacy s

eteorology fo

eir end of li

n to the new

nique capabi

eanography

R OBSERVIN

on Satellites

ng bodies, th

on set of req

(AC‐VC) foc

e layer, air q

ellation for 

(UV‐Vis) spe

ents are sepa

the meteoro

observations

retrievals of 

well as aeros

re 8). These

, and improv

pheric Chemis

heric NO2 colu

http://tem

tual_Constellatio

teorological Appl

ssions w

n this chapte

systems tha

or over twe

ife, they wil

w operationa

lities designe

.  This sect

NG GLOBA

s (CEOS) enc

he coordinat

quirements w

cuses on obs

quality and c

observing g

ectrometers 

arate from t

ological imag

s from geost

ozone (O3), 

sol optical de

e measurem

ved air qualit

try Constellat

umns associat

mpo.si.edu/in

ons/ACC/Docume

lications for Next

ith Uniqu

er (e.g. GOES

at have bee

nty years.  A

ll be replace

l meteorolog

ed to study 

tion will brie

AL AIR QUA

courages, thr

ion of space

within a spec

servations n

climate forcin

global air qu

in geostatio

the new geo

gers, and the

ationary orb

nitrogen dio

epth (AOD) o

ents are dir

y forecasting

tion and OMI 

ted with majo

ndex.html). 

ents/ACC_White‐P

t Generation of G

ue Capab

S‐R, Himwar

en providing

As the exist

ed by the n

gical satellite

and monitor

efly review 

ALITY 

rough its Virt

e‐based, gro

cific domain

needed to im

ng. CEOS AC

uality1 that c

nary orbit ov

ostationary m

e constellatio

bit. The geost

oxide (NO2), s

over the maj

rectly releva

g. 

tropospheric

or industrializ

Paper‐A‐Geostat

Geostationary Sat

bilities 

ri, MTG etc.)

g vital rem

ting fleet of 

new systems

es, there are 

r specific pro

some of th

tual Constell

und‐based, 

. The CEOS A

mprove mon

‐VC has defi

currently inc

ver Asia, Nor

meteorologi

on serves as 

tationary UV

sulfur dioxid

or industrial

nt to urban

 

c column nitro

zed regions (f

ionary‐Satellite‐C

ellites Study | 17

 are all new

ote sensing

operational

s to provide

also several

ocesses such

hese unique

lations (VCs)

and/or data

Atmospheric

nitoring and

ned a vision

cludes three

rth America,

cal imagers,

an example

V and UV‐Vis

de (SO2), and

lized regions

n air quality,

ogen dioxide 

rom 

Cx‐for‐Observing‐

7 

w 

g 

l 

e 

l 

h 

e 

) 

a 

c 

d 

n 

e 

, 

, 

e 

s 

d 

s 

, 

‐



18   | Non‐mete

The Geosta

Aerospace 

(GeoKOMPS

radiances b

resolution o

instrument 

Pathfinder 

hosted pay

extend nort

measure ra

half maxim

The Europe

Meteosat T

305 nm to 5

(NIR) and a 

TEMPO and

will also ret

These geost

Ozone Mon

spectromet

Netherland

from the G

EUMETSAT 

Constellatio

enable sign

geostationa

urban scale

characteriza

automotive

orbiting UV

on ESA’s Se

transport o

Precursor 

with TROP

infrared (67

km2 that wi

a compleme

Polar System

(270‐370 nm

spatial reso

onwards, w

In addition 

infrared (IR

launch geo

hyper‐spect

                     

 

 
2
 http://science

3
 http://www.w

4 
http://esamul

eorological Applic

tionary Envi

Research In

SAT) and wil

between 300

of 3.5 km N/S

is part of t

(ESSP) Earth

yload instrum

th to the Ca

diances betw

um, 0.2 nm 

ean Sentinel‐
Third Genera

500 nm and 

spatial reso

d Sentinel‐4 

trieve glyoxa

tationary UV

nitoring Instr

ter for Atmo

s (NSO), and

Global Ozon

Polar Sys

on will mea

nificantly hig

ary spectrom

e (Figure 9)

ation of mo

e emissions. 

‐Vis NIR sen

entinel‐5 Pre

of pollution 

serves as 

POMI, a spe

75 to 775 nm

ill be launch

ent to the Eu

m Second Ge

m, 370‐500 n

olution of 7×

with a total m

to these U

R) sounding i

stationary h

tral infrared 

                      

1.nasa.gov/abou

wmo‐sat.info/osca

timedia.esa.int/d

cations for Next G

ronment Sp

nstitute (KAR

l cover a 500

0 nm and 5

S x 8 km E/W

the Nationa

h Venture (E

ment onboa

nadian oil sa

ween 290‐49

sampling) an

‐4 UV‐Vis an

ation Soundi

750 nm to 7

olution of 8 k

instruments

l (CHOCHO).

V‐Vis spectro

ument (OMI

spheric Char

d Belgium (B

e Monitorin

stem (EPS)

sure many 

her spatial a

meters will a

). The high 

rning throug

By combin

sors such as

ecursor (S5P

from emiss

the gap fil

ctrometer w

m) and the s

ed during th

uropean Unio

eneration (EP

nm), the NIR 

×7km². Senti

ission lifetim

V‐Vis spectr

instruments 

hyper‐spectr

sounding in

                 

t‐us/smd‐progra

ar/instruments/v

docs/EarthObserv

Generation of Ge

ectrometer 

RI) in 2019 

00 km x 500

500 nm with

W at 38°N. Th

l Aeronautic

EV) program

rd a comme

ands, and so

90 and 540‐
nd will have 

nd Near‐infra

ng (MTG‐S) 

775 nm range

km x 8 km at

 allows retri

  

ometers hav

I) aboard NA

rtography (S

elSpo) on t

ng Experimen

) Metop‐s
of the sam

and tempora

llow charact

temporal re

gh evening v

ning these g

s the Tropos

) mission, w

sion sources

ller betwee

with bands 

shortwave in

he fourth qu

on Copernicu

PS‐SG). Senti

(685‐773 nm

nel‐5 will be

me of around

rometers the

over both E

al infrared s

nstruments in

ms/earth‐system

iew/584 

vation/SP‐1332_S

ostationary Satel

(GEMS) inst

onboard th

0 km field of

h a spectral

he Troposph

cs and Space

m2 and is pla

ercial satelli

outh to Mex

‐740 nm wit

a spatial res

ared sounde

satellite in 

es with a spe

t 45°N. The a

eval of both

e a long her

ASA's Aura sa

CIAMACHY),

the Envisat

nt (GOME) i

atell ites, r

e atmosphe

al resolution

terization of

esolution of

variations in

geostationary

pheric Moni

we will be a

s to recepto

en SCIAMA

in the ultra

nfrared (230

arter of 201

us program w

nel‐5 combin

m), and the S

e operated o

 21 years on 

ere are also

Europe and 

sounders ov

nclude the E

m‐science‐pathfin

Sentinel‐5P.pdf (J

llites Study  

rument is pl

e Geostatio

f regard cent

 resolution 

eric Emissio

e Administra

anned to be

te. TEMPO 

ico City and

th a spectra

solution of 2

r (UVN) is p

20223. Senti

ectral resolut

additional vi

h total and tr

ritage on pol

atellite, from

, an in‐kind c

satellite of

instruments 

respectively.

eric constitu

ns. The high 

f ozone, ozo

f the geosta

n ozone prod

y measurem

toring Instru

able to char

or regions.

ACHY and S

aviolet and v

5 to 2385 nm

6
4,5

. Sentine

which includ

nes five spec

SWIR (1590‐1
on the Meto

three seque

o plans to la

Asia. Howev

ver North A

European Spa

der/ 

January 2016) 

lanned to be

onary Korea 

tred over Ko

of less than

ns: Monitori

ation (NASA

 launched n

will cover t

 the Yucatan

l resolution 

2.22 km N/S 

lanned to be

nel‐4 will m

tion of 0.5 n

sible wavele

ropospheric 

lar orbiting s

 the Scanni

contribution 

the Europea

1 and 2 flow

 The CEOS 

ents, but ge

resolution s

ne precurso

ationary spe

duction asso

ments with 

ument (TROP

racterize syn

The polar 

entinel‐5 a

visible (270 

m) with a sp

el‐5 Precurso

es Sentinel‐5
ctrometers w

1675 nm and

op‐SG satelli

entially launc

aunch geosta

ver, there ar

merica. The

ace Agency 

e launched b

Multi‐Purpo

orea. GEMS w

n 0.6 nm an

ing of Polluti

A) Earth Syst

no later than

the continen

n Peninsula. 

of 0.6 nm (f

x 5.15 km E

e launched o

measure radia

m (UV‐VIS) a

engths (> 540

ozone colum

satellites, inc

ng Imaging A

of Germany

an Space Ag

wn on ESA’s

proposed A

eostationary

spatial samp

rs, and aero

ectrometers 

ociated with 

next genera

POMI), the o

noptic‐scale 

orbiting S

and is instr

to 495 nm)

patial resolut

r can be und

5 onboard EU

with bands in 

d 2305‐2385 

ite A series 

ched module

ationary hyp

re currently 

e planned ge

(ESA) Infra R

by the Korea

ose Satellite

will measure

nd a spatial

ion (TEMPO)

tem Science

n 2021 as a

ntal US, and

TEMPO will

full width at

E/W at 35°N.

onboard the

ances in the

and 0.12 nm

0nm) on the

mns. TEMPO

cluding the 

Absorption 

y (DLR), the 

gency, and 

 ERS‐2 and 

Air Quality 

y orbit will 

pling of the 

osols on an 

will allow 

rush hour 

ation polar 

nly payload 

long‐range 

Sentinel‐5 

rumented 

), the near 

tion of 7×7 

derstood as 

UMETSAT’s 

the UV‐Vis 

nm) with a 

from 2021 

s.  

per‐ spectral

no plans to

eostationary

Red Sounder

a 

e 

e 

l 

) 

e 

a 

d 

l 

t 

. 

e 

e 

m 

e 

O 

l 

o 

y 

r 



 

(IRS) onboa

Administati

(FY‐4) in 20

(14.3 ‐ 8.26

resolution o

‐ 8.85 µm) 

1.6 cm‐1 res

temporal an

but will also

that combin

tropospheri

Figure 9: Sp

ora

2.3.2 OC

The Geosta

geostationa

launched in

data at 500

hour (abou

2500x2500k

                     

 

 
5
 http://www.w

 

ard Meteosa

on (CMA) G

16. IRS will p

6 µm) and 16

of 4 km. GIIR

and 1650 ‐ 
spectively an

nd vertical re

o provide inf

ning geostat

ic ozone (Na

patial samplin

ange rectangle

CEAN COLO

ationary Oce

ary orbit.  It 

n 2010 on bo

0m spatial re

ut 8 times 

km area (Ryu

                      

wmo‐sat.info/osca

at Third Ge

Geostationary

provide IR m

600 ‐ 2175 c

RS will provid

2250 cm‐1 (

nd a spatial 

esolution ret

formation on

ionary UV‐V
traj et al, 20

ng of hourly T

e represents t

OUR SENSO

ean Colour I

was develop

oard the Com

esolution in 8

daily). The 

u et al. 2012

                 

ar/instruments/v

Non‐met

eneration So

y Interferom

easurement

cm‐1 (6.25 –

de IR measur

(6.06 – 4.44

resolution o

trievals of te

n upper tropo

is and IR me

011).  

EMPO measu

the footprint 

ORS 

mager (GOC

ped by the K

mmunication

8 spectral ba

centre of 

).  Based on 

iew/232 

teorological Appl

ounder (MTG

metric Infrare

s in two wav

4.6 µm) at a

rements in si

4 µm) at slig

of 16 km. Th

mperature a

ospheric and

easurements

urements rela

of a single pix

CI) is the firs

Korean Aeros

n Ocean and 

ands (6 visib

field is at 

the success 

lications for Next

G‐S1) in 20

ed Sounder 

venumber (w

a spectral re

imilar wavele

ghtly lower s

ese IR sound

and water va

d lower strat

s provides sig

tive to the W

xel (from http

st and only 

space Resea

Meteorolog

le, 2 NIR) ra

130oE/36oN,

of GOCI, a fo

t Generation of G

224 and the

(GIIRS) on b

wavelength) r

esolution of 

ength region

spectral reso

ders are prim

apor for met

ospheric ozo

gnificant imp

Washington DC

p://tempo.si.

ocean colou

rch Institute

gical Satellite

nging from 4

, the senso

ollow on mis

Geostationary Sat

e China Me

board the Fe

regions:  700

0.625 cm‐1 a

ns: 700 ‐ 113

olutions of 0

marily design

eorological a

one. Studies 

provements 

C metropolita

edu/index.ht

ur sensor la

e (KARI) and 

e (COMS).  G

412nm to 86

or collects d

ssion, GOCI‐I

ellites Study | 19

eteorological

eng‐Yun ‐ 4

0 ‐ 1210 cm‐1

and a spatial

30 cm‐1  (14.3

0.8 cm‐1 and

ned for high

applications,

have shown

in retrieving

 

n area. Each 

tml).   

unched into

successfully

GOCI collects

64nm, every

data over a

I, is planned

9 

l 

 
1  

l 

3 

d 

h 

, 

n 

g 

o 

y 

s 

y 

a 

d 



20   | Non‐mete

as part of t

resolution t

hemisphere

Item

Bus

Inc

Imp

Mo

Poi

 

The GEOsta

CAPE instru

Council’s 20

studies, an

(http://geo‐
that can m

94o±2o W lo

The Coastal

375 x 375 m

would be in

 

eorological Applic

the GEO‐Kom

to 250m, and

e will be obse

Tabl

ms  

s  

reased band

proved spati

ore observati

intable & Ful

aionary Coas

uments on s

007 Earth Sc

d field cam

‐cape.larc.na

make hypersp

ongitude at a

l Ocean Colo

m, with a bas

n orbit in the 

cations for Next G

mpsat 2B wh

d collect dat

erved once a

le 3: Compari

d number  

al resolution

ions  

ll Disk covera

tal Air Pollut

separate spa

cience Decad

mpaigns, the 

asa.gov/docs

pectral meas

a threshold v

our Science W

seline (goal) 

 2020 time f

Generation of Ge

hich expecte

ta 10 times d

a day. 

son of GOCI a

G

CO

8 

n  50

8 

age  Lo

tion Events (

acecrafts in r

dal Survey.  

Science Tra

s/OceanSTM

surements i

value of ≤2 

Working Grou

resolution o

rame. 

ostationary Satel

ed to be laun

daily in 12 sp

and GOCI‐II se

OCI Specs  

OMS  

bands (412~

00m  

times/day 

ocal Area 

(GEO‐CAPE) g

response to 

Based on th

aceability M

Mv4_7_30July

n the UV‐V
hours, with t

up (OSWG) i

of ≤ 250 x 25

llites Study  

nched in 201

pectral band

ensors (CGMS

~865 nm)  

geostationar

recommend

he results of

Matrix was m

y2015.pdf). 

IS‐NIR regio

the baseline

dentified tha

50 m. It is en

19.  GOCI‐II 
ds (Table 3). 

S‐44‐KMA‐WP

GOCI‐II Spe

GEO‐KOMP

12 bands (

250m (at 1

10 times/d

Local Area 

ry mission le

dations mad

f instrument

most recent

The goals a

n from a ge

e requiremen

at the spatia

visioned tha

will increase

 Additionally

P‐01). 

ecs  

PSAT‐2B  

380 ~ 865nm

130E, Eq)  

day  

+ Full Disk  

ed by NASA t

de by Nation

t design effo

ly revised i

are to desig

eostationary

nt remaining

al resolution 

at the GEO‐C

e the spatial

y, the entire

m) 

to host GEO‐
nal Research

orts, science

n July 2015

gn a system

y location at

g at ≤1 hour.

should be  ≤
CAPE sensors

l 

e 

‐
h 

e 

5 

m 

t 

.   

≤ 

s 



 

3 P
n

3.1  I

The generat

since more

satellites li

Imaging Spe

improved c

coverage an

are provide

Terra.  

It is not sur

geostationa

satellites. T

basis, the h

instruments

face a challe

overpass tim

As a conseq

cloud‐free d

advantages

with fixed v

cloud free 

information

dust storm

characteriza

floods and 

issues relat

gases, vege

This section

capabilities 

meteorolog

introduced 

Clouds 

Atmospher

Temperatu

Atmospher

Potent
new ge

ntroduct

tion of non‐m
 than forty 

ke AVHRR (

ectroradiom

apabilities o

nd resolution

ed by mediu

rprising that

ary imagery 

The instrume

higher resol

s have a hig

enge of achi

mes of these

quence, mos

data can on

 for the geo

viewing geom

observation

n from time‐s
ms over de

ation of diu

coastal upw

ted to the d

tation and se

n gives an o

of the n

gical product

in Table 4. 

ric Motion Vec

re and humid

ric instability 

ial no
enerat

tion 

meteorologi

years and h

(Advanced V

eter), but als

f the new ge

n as well as s

um‐resolutio

 most, if not

data are a

ents on the 

lution image

gher resoluti

eving global 

e sensors oft

t single day 

ly be achiev

ostationary im

metry. The h

s, a prerequ

series of dat

sert areas. 

rnal variatio

welling. In ad

diurnal cycle 

ea surface te

overview of

ew meteor

t. For clarity 

ctors

dity 

Non‐met

on‐me
ion sys

cal applicati

has primarily

Very High R

so from sate

eneration m

spatial resolu

on imagers o

t all non‐me

already toda

meteorolog

ers like Land

on than cur

cloud‐free i

ten coincide

data coverag

ved using da

magers are t

high tempora

uisite for m

ta to discrimi

The high 

on of rapidly

ddition it is 

and irregul

emperature 

f geophysica

rological ge

the meteor

Table 4: Basi

Cover, p

properties,

temperatu

distribution

Speed, dire

Atmospher

humidity 

Precipitabl

Various ins

teorological Appl

teorol
stems

on (NMA) pr

y been base

Resolution R

ellites like SP

eteorologica

ution are sig

onboard pol

eteorological

ay derived 

gical polar o

dsat with a 

rrently availa

mage data d

 with the pe

ge from pola

ata composit

that they pr

al frequency

ost NMA ap

inate rapidly

temporal f

y changing 

only with g

ar variations

can be addre

al parameter

eostationary 

ological prod

c meteorolog

ressure, ph

, growt

re, part

n 

ection, height

ric temper

at various 

e Water 

stability index

lications for Next

logical

roducts using

ed on data f

Radiometer) 

OT and Land

al satellite im

gnificantly im

ar orbiting s

l application

with corres

orbiters can 

significantly

able or fores

due to the fre

eriods of max

ar orbiting sa

ting method

rovide a sign

y of observat

pplications a

y changing ph

frequency a

phenomeno

geostationar

s for instanc

essed.  

rs and prod

satellite im

ducts and th

gical products

ase, optica

th rate,

ticle size

/pressure

rature and

levels, Tota

es

t Generation of G

l appl

g satellite da

from instrum

and MODIS

dsat. The imp

magers that n

mproving and

satellites, lik

 products th

sponding da

provide glob

y lower rep

seen from g

equent prese

ximum cloud

atellites are c

ds over week

nificantly hig

tions provide

as well as th

henomenon 

also enables

on like wildf

y data that 

ce on the va

ucts that ca

magers, wh

he associated

. 

l 

, 

e 

This, in pa

critical pre

application

d 

l 

Geostationary Sat

licatio

ata has been

ments on po

S (Moderate

petus of this

now in term

d approachin

ke MODIS o

hat can be d

ata from po

bal coverage

peat cycle. W

eostationary

ence of cloud

d built up an

cloud contam

ks to month

her tempora

e a higher p

he potential

from static f

s early det

ires, volcani

some speci

ariability of 

an be derive

hich are no

d parameter

articular cloud

erequisite for 

ns including N

ellites Study | 21

ns of

n established

olar orbiting

e Resolution

 study is the

s of spectral

g those that

n Aqua and

derived from

olar orbiting

e on a daily

Whilst these

y orbit, they

ds. The local

nd coverage.

minated and

hs. The main

al resolution

robability of

l to use the

features like

tection and

ic ash, flash

fic scientific

greenhouse

ed with the

ot seen as

rs are briefly

d cover, is a 

most other 

NMA 

1 

f 

d 

g 

n 

e 

l 

t 

d 

m 

g 

y 

e 

y 

l 

. 

d 

n 

n 

f 

e 

e 

d 

h 

c 

e 

e 

s 

y 



22   | Non‐mete

 

For the pur

considered 

meteorolog

horizontal 

component

three main 

respective a

An indicatio

derive the a

platform, a

Advanced 

(AGRI)/FY‐4
many com

included. 

In addition 

prerequisite

imagers tha

algorithms. 

It should al

addition to 

SBA/Energy

radiation. 

3.2 A

3.2.1 OV

The atmosp

constituent

which instru

Tabl

Product

Aerosol

Precipitatio

Radiation 

Tropopause

eorological Applic

rpose of this

non‐meteo

gy seems ma

surface. Ho

ts, solar radi

groups; atm

application a

on of which 

associated p

re the Adva

Meteorologi

4A and Flexi

parable cap

to the requi

e for all prod

at also inclu

so be noted 

weather for

y, these are

Atmosphe

VERVIEW 

pheric produ

s ozone and

uments of th

le 5: The fore

t Para

 Dete

AOD

Angs

Coef

Parti

on 

e folding 

cations for Next G

s report all o

rological pro

ainly concern

owever, as 

iation is also

mosphere, oc

areas, the ma

instrument

roducts is al

nced Baselin

ical Imager 

ble Combine

pabilities, th

rements of t

ducts is accu

de infrared 

that Table 1

recasting also

e not furthe

eric prod

ucts consider

d sulphur di

he new gene

seen product

meter 

ection 

D 

strom 

fficient 

icle Size 

Generation of Ge

other produc

oducts for a

ned with the

solar energ

o included a

cean and lan

ain character

s of the new

so given. Th

ne Imager (A

(AMI)/GEO‐
ed Imager (

e Spinning 

the Level‐1 d

urate cloud 

channels th

1 includes va

o an impact 

er considere

ducts 

red in this c

oxide. Table

ration are us

ts and parame

capa

ABI 

B 

B 

 

F 

Rate, QPE, 

OLR, sola

reflected T

upward TO

Upward SS

emissivity

 

ostationary Satel

cts and para

associated a

e upward an

gy applicatio

s an NMA a

nd. The follo

ristics and pa

w generatio

e instrumen

ABI)/GOES‐R,

‐KOMPSAT‐2
FCI)/MTG‐I1
Enhanced V

data (see Sec

detection. T

at enable th

arious param

on other So

ed in the f

chapter are a

e 2 gives an

sed or plann

eters for atmo

bility/potenti

AHI 

B 

B 

B 

 

extent

ar, Downwar

TOA SW, Abso

OA LW, Downw

SFC LW, flux 

llites Study  

ameters that

pplications. 

nd downwar

ons need t

application. T

wing section

arameters an

n are curren

ts considere

, Advanced 

2A, Advance

. Furthermo

Visibile and

ction 2) on ca

The considere

he implemen

meters relate

cietal Benefi

ollowing se

aerosol/dust

 overview o

ed to be use

ospheric NMA

ial=F). 

AMI A

B B

B B

F 

F 

rd SFC SW,

orbed SFC SW,

ward SFC LW,

t are not list

For solar ra

d broadband

to discrimin

The NMA pr

ns will descri

nd known lim

ntly used or

ed, together 

Himawari Im

ed Geostatio

ore, as a sig

 InfraRed I

alibration, na

ed instrume

ntation of e

ed to radiatio

it Areas (SBA

ctions excep

t, volcanic a

of all produc

ed to derive t

A products. (B

AGRI FC

B B 

B B 

 

B 

, 

, 

, 

ted in Table 

adiation at t

d shortwave

ate direct 

roducts are 

ibe the prod

mitations. 

 planned to

with the ass

mager (AHI)/

onary Radiat

nificant pre‐
mager (SEV

avigation an

ents are all m

ffective clou

on. Whilst th

As) like SBA/

pt for down

sh and the a

cts and an i

the associate

Baseline=B, Fu

CI SE

 B 

  

 

  

Table 4 are

the surface,

e fluxes on a

and diffuse

divided into

ducts for the

 be used to

sociated first

Himawari‐8,

tion Imager

‐cursor with

VIRI)/MSG is

d stability, a

multispectral

ud detection

hese have in

/Climate and

nward solar

atmospheric

ndication of

ed products.

uture 

EVIRI 

e 

, 

a 

e 

o 

e 

o 

t 

, 

r 

h 

s 

a 

l 

n 

n 

d 

r 

c 

f 



 

Dust 

Volcanic

Atmosp

Compos

 

The followin

3.2.2 AE

Aerosol is a

and absorb 

condensatio

properties w

forcing of c

chemical re

Lifetime of 

hour. They 

tropics. Aer

oxidation o

have a diurn

Various alg

geostationa

from slowly

aerosol info

opportunity

with a fixed

Distribution

provide a 

techniques,

The high te

observation

resolution i

In addition 

also directly

respiratory 

also signific

provide sign

are also lim

of synerget

Type

Dete

Opti

c Ash Dete

Heig

Conc

pheric 

sition 

Tota

SO2 

ng sections g

ROSOL 

an important

solar radiati

on nuclei fo

will cause m

climate and w

eactions can t

aerosols can

can also hav

rosols also va

f sulphur dio

nal cycle. Du

gorithms ha

ary satellite i

y changing s

ormation ove

y to derive a

d viewing ge

n Function) a

daily or thr

, can provide

emporal res

ns during a d

nto account

to the signifi

y linked to 

problems. A

cant and he

nificant adva

mitations for 

ic observatio

e 

ection 

cal Depth 

ection 

ght 

centration 

l Ozone 

detection 

give a brief o

t componen

ion and ther

or the wate

modification 

weather. Ae

take place, e

n be very sho

ve a very str

ary from one

oxide emitte

ust is generat

ave already

imagery data

urface featu

er sea than l

aerosols ove

eometry, pro

and/or aeros

ree hourly a

e aerosol par

solution (e.g

day than wit

.  

icant role in 

air quality a

Aerosol emis

ence linked t

antages over

the geostati

ons with low

Non‐met

 

B 

 

B 

B 

 

F 

F 

overview of t

nt of the ear

efore have a

r and ice p

of the cloud

erosols also p

e.g. for the d

ort (a few da

rong diurnal 

e region and

ed by industr

ted in desert

 been emp

a. These ma

ures (surface

and. Genera

er land explo

oviding angu

sol scattering

aerosol esti

rameters for 

g. every 15 

h polar orbit

radiative ba

and hence to

ssions from 

to SBA/Disa

r polar orbiti

onary obser

 Earth orbit s

teorological Appl

 

 

 

B 

 

 

 

 

the various p

th‐atmosphe

a direct impa

particles of 

d properties

play a role i

epletion of s

ays) and thei

cycle, e.g. w

d ecosystem 

ry and cars, 

t and desert 

ployed for 

y rely on sep

e reflectance

ating aerosol

oiting the ch

lar sampling

g phase func

mate. Othe

every repea

minutes) giv

ting satellite

lance affecti

o SBA/Healt

strong even

asters. In pa

ng data due

rvations, e.g.

satellites. 

lications for Next

B

B B

B 

B 

B 

B 

B 

F 

products. 

ere and ocea

act on radiati

clouds. The

. Furthermo

n atmosphe

stratospheric

r generation

when genera

to another. 

oxidation th

transition zo

the derivat

parating the

es). In that re

ls using geos

anging solar

g of the surf

ction. Howev

r methods, 

at cycle. 

ves a highe

 data, even 

ng SBA/Clim

th, e.g. in re

ts like volca

articular for 

 to the high 

. on particula

t Generation of G

B  

B B 

 

B 

F 

F 

B 

F 

an system. A

ive processe

refore mod

ore they dire

ric chemistry

c ozone.  

n very dynam

ated through

Sulfate aero

hat requires 

ones (see nex

tion of aer

 fast changin

espect it is a

stationary sa

r illuminatio

face BRDF (B

ver, these al

e.g. based 

r probability

taking the s

mate and SBA

elation to en

nic eruption

the latter S

temporal co

ar matters t

Geostationary Sat

 

 B 

 

 B 

 

 

 B 

 

Aerosol part

es. They also 

ification of 

ectly affect t

y, providing 

mic, varying f

h biomass bu

osols are pro

sun light, an

xt section).  

rosol param

ng informati

also easier to

atellite data p

n angles dur

Bidirectional 

gorithms ma

on optimal

y to acquire

lightly poore

A/Weather, 

nvironmenta

ns and wild l

SBA, geostat

overage. How

hat emphasi

ellites Study | 23

ticles scatter

serve as the

the aerosol

he radiative

sites where

from hour to

urning in the

oduced from

nd therefore

meters from

on (aerosol)

o derive the

provides the

ring the day

Reflectance

ay then only

l estimation

e cloud free

er horizontal

aerosols are

al stress and

land fire are

tionary data

wever, there

ize the need

3 

r 

e 

l 

e 

e 

o 

e 

m 

e 

m 

) 

e 

e 

y 

e 

y 

n 

e 

l 

e 

d 

e 

a 

e 

d 



24   | Non‐mete

Figure 10:

 

Figure 11: A

3.2.3 DU

The strong 

community 

devoted to 

Dust outbre

the atmosp

the Atlantic

integrated 

and charact

from space 

eorological Applic

: Map of the A

AOT at 500 nm

UST 

impact of du

in developin

mitigate the

eaks have st

here contrib

c have an i

with inform

terize dust o

several met

cations for Next G

AOT (colour s

m (left and A

ust outbreak

ng efficient m

eir effects.  

rong implica

butes to clim

mpact on c

ation furnish

utbreaks als

thods have b

Generation of Ge

cale 0‐0.7) at

ngström coef

s on human 

monitoring s

ations on clim

mate changes

cyclogenesis.

hed by grou

o in the fram

been propos

ostationary Satel

 635 nm for t

fficient (right)

al., 2015).

activities ha

systems capa

mate, enviro

s, impact hum

. Visible and

und‐based sy

mework of op

ed through t

llites Study  

he 16
th

 July 2

) using Himaw

as significant

able of dete

onment and 

man health a

d infrared I

ystems, can 

perational ea

the years. M

006 at 12:00 

wari‐8 data ov

ly increased 

cting them a

human activ

and e.g. Saha

magery, if p

indeed be e

arly warning

Many of these

 

UT (Jolivet et

ver ocean (Ha

the interest

and supporti

vities. Dust i

aran dust tra

properly pro

effectively us

 systems. To

e techniques

 al., 2008). 

shimoto et. 

t of scientific

ing activities

njected into

ansported to

ocessed and

sed to track

o detect dust

s exploit the

c 

s 

o 

o 

d 

k 

t 

e 



 

reverse abs

12 μm wa

meteorolog

identificatio

Figure 12: D

With respec

has also a s

and respirat

SBA/Disaste

orbiting da

insolation a

the collectio

role in SBA/

3.2.4 VO

Volcanic eru

The early g

channel ap

channels en

valid for are

the detectio

observed w

Today, new

geostationa

These techn

to be estim

allow for SO

sorption beh

avelengths (

gical clouds.

on from spac

Dust detection

ct to the Soc

strong impor

tory problem

ers. In partic

ata due to 

and can have

on surfaces 

/Energy. 

OLCANIC AS

uptions have

geostationary

proaches, u

nables the d

eas with thic

on algorithm

with two infra

w technique

ary imagers 

niques, whic

mated.  In add

O2 detection 

aviour show

(split‐window

 More adv

ce are definit

n using MSG/

9, 10 = 8

cietal Benefi

rtant role in 

ms. Dust from

cular for the 

the high te

e an impact 

of solar gen

SH 

e been moni

y imagers h

sing the vis

etection of 

ck ash cloud

ms have been

ared channel

es, that uti

combined w

h are fully au

dition, some

and tracking

Non‐met

wn by silicate

w), in com

anced meth

tively possib

/SEVIRI. Left R

8.70, 10.80, 1

t Areas, dus

air quality h

m strong eve

latter SBA, g

emporal cov

on the shor

erators and 

itored with g

ad only very

ible and inf

strong erupt

ds. As the ca

n improved. S

ls provided s

ilize a broa

with tempora

utomated, a

e current geo

g. 

teorological Appl

e particles (th

parison wit

hods have s

le, although 

RGB composit

12.0 micron). (

t has a stron

ence to SBA

ents like dese

geostationar

verage. Furt

rt term availa

so tempora

geostationar

y limited ca

frared windo

tions they re

apabilities of

Split‐window

significant im

ader range 

al informatio

lso allow ash

ostationary s

lications for Next

he main min

th ice cryst

shown that

some limitat

tion for dust, 

(Romano et a

ng impact on

A/Health, e.g

ert storms is

ry data provi

thermore st

ability of sol

rily reduce t

ry satellite im

pabilities for

ow bands, w

ely on huma

f the geostat

w methods b

mprovements

of multispe

on and more

h cloud prop

sensors, and

t Generation of G

erals in the 

tal and wat

improveme

tions still rem

right quantita

al.,2013). 

n SBA/Clima

g. in relation 

s also signific

de significan

trong dust o

lar power, a

heir efficien

magery data 

r ash detect

were used. W

an interpreta

tionary imag

based on the

s in the dete

ectral meas

e advanced 

erties (e.g. m

d most future

Geostationary Sat

Saharan dus

ter droplets

ents in dus

main. 

ative retrieva

ate and SBA/

to environm

cant and hen

nt advantage

outbreaks im

s well as acc

cy. Hence it 

for more th

tion and bas

Whilst the u

ation and wo

gers have inc

 temperatur

ction capabi

surements p

algorithms, 

mass loading

e geostation

ellites Study | 25

st) at 11 and

s typical of

t outbreaks

l (channel 7, 

/Weather. It

mental stress

nce linked to

es over polar

mpact solar

cumulate on

also plays a

an 30 years.

sically single

use of these

ould only be

creased also

re difference

lities.  

provided by

are utilized.

g and height)

nary sensors,

5 

d 

f 

s 

 

t 

s 

o 

r 

r 

n 

a 

. 

e 

e 

e 

o 

e 

y 

. 

) 

, 



26   | Non‐mete

Figure 13: A

(21:40

shown. Mor

left), and a

In order to 

imagery da

(SCOPE‐Now

passive sate

intercompa

volcanic SO

volcanic as

properties d

generation 

with algorit

and only a c

Furthermor

based asses

aircraft asse

eorological Applic

A volcanic ash

0 UTC).  The as

NOAA/NESDI

re specifically,

ash loading (b

N

assess the c

ta, the WM

wcasting PP2

ellite‐derived

red and all 

O2 satellite r

h due to ti

derived from

geostationa

thms able to

couple of au

re, given the

ssments is g

essments by 

cations for Next G

h plume from

sh emissions f

IS/STAR volca

, multi‐spectr

bottom right),

OAA NESDIS 

capabilities o

O performe

2) (IPET‐SUP

d volcanic a

passive sate

remote sens

ime and res

m MODIS an

ry satellite n

o detect conc

tomated ash

 uncertainty

greater than

a factor of 4

Generation of Ge

m Mount Rinja

from Mount R

anic cloud alg

ral imagery (to

, derived from

Center for Sa

of the state o

ed a Volcanic

P‐2/Doc. 7.1.

ash data sets

ellite produc

sing is also 

source cons

d MSG‐SEVI

now being de

centration le

h detection m

y of aircraft b

n a factor of

4 or more. Th

ostationary Satel

ani extends w

Rinjani, autom

orithms and H

op left), ash c

m Himawari‐8
tellite Applica

of the art alg

c Ash Algori

2 12.II.2016

s, produced 

cts were co

a very impo

traints. The 

RI data, whi

eployed. Wh

evels of 0.1 g

methods we

based estima

f 2 and mos

he uncertain

llites Study  

estward over

matically dete

Himawari‐8 sa

cloud height (

8, are shown. 

ations and Re

gorithms and

thm Interco

6). As part of

by 22 diffe

mpared to 4

ortant topic,

intercompa

ch gives insi

hilst the inter

g/m3 or bett

re able to ap

ates of mass

st satellite d

ty in concen

r Bali, Indones

ected and cha

atellite measu

top right), ash

(Images are c

esearch (STAR

d the curren

omparison as

f the interco

erent retriev

4 sources of

, this study 

arison datas

ight into the

rcomparison

ter, there is 

pproach the 

s loading, the

erived mass

tration will b

sia on Novem

aracterized us

urements, are

h effective ra

courtesy of M

R)). 

nt geostation

s part of a p

omparison, a

al methodo

f validation 

was focuse

sets included

e capabilities

n was quite e

need for mo

skill of a hum

e uncertaint

s loadings di

be greater.  

mber 3, 2015 

sing the 

e 

dius (bottom

M. Pavolonis 

nary satellite

pilot project

a total of 27

logies, were

data. While

ed solely on

d ash cloud

s of the new

encouraging,

ore research

man analyst.

y in satellite

iffered from

 

e 

t 

7 

e 

e 

n 

d 

w 

, 

h 

. 

e 

m 



 

Figure 14: A

ash RGB (

Volcanic eru

aviation as 

about 10% 

geostationa

globe. Furt

altitudes in

volume of d

orbit, volca

detection a

the historic

geostationa

3.2.5 AT

There are s

human hea

species like

Several of t

local weath

An example a

(left), retrieve

uptions and 

recently de

of the 1500

ary satellite 

her, during 

 as little as 

data constan

nic eruption

lgorithms ar

cal activity 

ary satellites 

MOSPHER

several trace

lth and safe

e ozone, car

these gases 

her, Therefor

analysis from 

ed Ash/Dust l

the subsequ

monstrated 

0+ known vo

data provide

an explosiv

5 minutes.  

ntly being co

n detection c

re needed to

of the eru

is a critical e

RIC COMPO

e gases imp

ety. The capa

rbon monox

have howev

re it is nece

Non‐met

the WMO Sat

oading (right

(bottom

uent dispersi

by the Eyja

olcanoes are

e the opport

ve volcanic 

Thus, early 

llected by th

cannot solel

o ensure tim

upting volca

element in th

OSITION (O

portant for t

abilities of th

xide and me

ver regional, 

ssary to acq

teorological Appl

tellite‐derived

), CALIOP 532

m). (Pavolonis

ion of volcan

afjallajokull e

e routinely m

tunity to co

eruption, vo

detection o

he constellat

y rely on m

ely detectio

ano.  Hence

he SBA/Dista

OZONE AND

the greenho

he low Earth

ethane, are 

diurnal, and

quire more f

lications for Next

d Volcanic As

2 nm backscat

s, 2015). 

nic ash (and S

eruption in 2

monitored w

ntinuously m

olcanic ash 

of volcanic e

tion of mete

anual analys

n of significa

e, quantitat

aster for this

D SULPHUR

use effect, f

h orbit satel

better than

d sporadic b

frequent and

t Generation of G

sh Inter‐comp

tter with retri

SO2) can hav

2010.  It sho

with in‐situ o

monitor mos

can be tran

ruptions is c

orological sa

sis of satellit

ant volcanic 

ive monitor

s application

R DIOXIDE

for atmosph

lites to dete

n those of g

ehavior, wh

d continuous

Geostationary Sat

parison Activit

ieved ash clou

ve a profoun

ould be note

bservations,

st volcanoes

nsported to 

critical.  Give

atellites in ge

te imagery. 

eruptions, r

ring of volc

.  

E) 

heric chemis

ect and meas

geostationar

ich is also d

s observatio

ellites Study | 27

 

 

ty:  Volcanic 

ud heights 

nd impact on

ed that only

, hence only

 around the

jet cruising

en the large

eostationary

 Automated

regardless of

canoes with

stry, and for

sure various

ry satellites.

riven by the

n which are

7 

n 

y 

y 

e 

g 

e 

y 

d 

f 

h 

r 

s 

. 

e 

e 



28   | Non‐mete

only possib

2011 prepa

Internation

‘Several cou

2022 time f

natural dist

understand

pollutants t

the primary

Emissions o

atmosphere

weather, in

transport o

with high te

Whilst ther

atmospheri

generation 

limited fiel

meteorolog

The derived

atmospheri

stratospher

ozone obse

These capa

being deve

subsystem. 

field of view

will be avai

Hemisphere

resolution. 

Whereas ge

sensitivity 

concentrati

observation

In summary

SBA/Health

3.3 O

3.3.1 OV

The ocean p

Colour. Tab

generation 

 

 

eorological Applic

ble from a ge

ared a white 

al Path Forw

untries and s

frame to obt

tributions of 

ing air quali

that adverse

y short‐lived

of these po

e depend on

cluding the r

f pollution. 

emporal and 

re now is a

c compositi

meteorolog

ld of view)

gical imagers

d ozone data

c dynamics

re, and air qu

rvations are 

bilities will n

loped within

The GOES‐R
w (IGFOV) at

lable every 5

e every 15 m

Similar capa

eostationary

of the ins

ons, like in

ns and the ca

y, atmosphe

h. 

Ocean pro

VERVIEW 

products con

ble 6 gives a

are used or 

cations for Next G

eostationary

paper ‘A Ge

ward’. In its su

space agenci

tain atmosp

tropospheri

ty and clima

ly affect hum

d climate fo

ollutants are

n complex ph

rapidly varyi

Understandi

 spatial reso

 strong pus

on, there is

ical geostatio

) and temp

s are today m

a from curren

s, reflecting

uality, prima

also useful f

now further 

n the GOES‐
R ABI allows 

t nadir for th

5 minutes ov

minutes. GO

bilities will in

y imagers ar

struments, 

n the case 

apability to t

eric compos

oducts 

nsidered in t

an overview

planned to b

Generation of Ge

y orbit. The 

eostationary

ummary the

ies are curre

heric compo

ic ozone, ae

ate change. O

man and plan

rcers, mean

e strongly in

hysical and c

ng planetary

ing and mon

lution possib

sh for deplo

s still a need

onary satelli

poral covera

mainly suited

ntly flying ge

g the relati

arily as a sou

for monitorin

increase and

‐R AWG Air 

for nearly c

he visible ba

ver the cont

OES_R ABI of

n the future 

re capable o

mainly use

of volcani

rack SO2 ove

ition monito

this chapter 

w of all prod

be used to de

ostationary Satel

CEOS Atmos

y Satellite Co

 paper notes

ently plannin

osition meas

rosols, and t

Ozone, the o

nt health an

ning that fut

nfluenced b

chemical tran

y boundary l

nitoring thes

ble only from

oying dedica

d to comple

tes for bette

age as well

 for the dete

eostationary 

ionship bet

rce function

ng and forec

d for examp

Quality team

continuous e

and and 2 km

inental Unite

ffers freque

be available

of detecting 

eful for qu

c eruptions

er extended p

oring have a

are Sea Surf

ducts and a

erive the ass

llites Study  

spheric Com

onstellation f

s: 

ng to launch 

surements fo

their precurs

ozone precu

d the enviro

ture air qua

y human a

nsformations

ayer and con

e processes 

m geostationa

ated geostat

ement those

er spatial (th

l as increas

ection of tota

satellites ha

ween ozon

 in air qualit

casting UV ra

ple the GOES

m as part of

earth observa

m for the inf

ed States wi

nt total colu

e for the full g

SO2, these 

alitative as

s. Neverthel

periods of tim

an impact o

face Temper

n indication

sociated prod

mposition Co

for Observin

geostationa

or characteri

sors, which 

rsors NO2 a

onment. Ozo

ality and clim

ctivities. Th

s that are co

ntinental‐ an

requires con

ary Earth orb

tionary miss

e missions w

e dedicated 

sed resoluti

al ozone colu

as already be

e and pot

ty and ozone

adiation at th

S‐R ABI ozon

f the air qua

ation with a

frared bands

th full disk c

umn ozone 

geo‐ring. 

measureme

ssessments 

less, they d

me. 

on SBA/Clim

rature (SST), 

 of which i

ducts.  

nstellation g

ng Global Air

ry satellites 

izing anthro

are importa

nd CO, and 

ne and aero

mate are clo

eir distribut

ontrolled by 

nd interconti

ntinuous me

bit.’ 

sion for air 

with data fro

missions ten

ion. The ge

umn and SO2

een applied t

ential vorti

e prediction 

he ground lev

e detection 

ality module

n instantane

s. Multispect

coverage of t

measureme

ents are due

in areas w

do provide 

mate, SBA/W

Ice, currents

nstruments 

group has in

r Quality: An

in the 2017‐
pogenic and

nt factors in

aerosols are

sols are also

osely linked.

tions in the

sunlight and

inental‐scale

easurements

quality and

om the new

nd to have a

eostationary

2.  

to studies of

city in the

models. The

vel 

algorithm is

e processing

eous ground

tral ABI data

the Western

nts at 2 km

e to the low

with strong

continuous

Weather and

s and Ocean

of the new

n 

n 

‐
d 

n 

e 

o 

. 

e 

d 

e 

s 

d 

w 

a 

y 

f 

e 

e 

s 

g 

d 

a 

n 

m 

w 

g 

s 

d 

n 

w 



 

Table 6: Fo

Product 

SST 

Ice (and la

 

 

 

 

Current 

Ocean Col

 

 

 

Most of the

Near‐Real T

3.3.2 SEA

Sea Surface

prediction. 

numerical m

roughness a

Whilst SST 

full charact

combines a

satellite da

temperatur

represents 

The SST skin

SSTs has b

satellites, b

advent of s

possible. Ho

becoming in

improved c

multispectr

 

reseen produ

Pa

Sk

ke ice) Co

Co

M

Ag

Sk

 

our W

Tu

Ch

Bl

e products a

Time. 

A SURFACE

e Temperatu

Today ocea

models with

and waves.  

can be meas

erisation of 

all various so

ata provides

re measured

the tempera

n measurem

been one o

but with limit

split‐window

owever with

ncreasingly i

calibration a

al informatio

ucts and param

arameter 

kin Tempera

over 

oncentration

Motion 

ge 

kin Tempera

Water leaving

urbidity/TSS 

hlorophyll‐a 

lue‐green alg

and paramet

E TEMPERA

re (SST) is ne

an‐atmosphe

h SST as a p

sured accura

the SST. The

ources for a 

s the so‐cal

d by an infr

ature within 

ents are sub

of the early 

ted utility d

w capabilities

h the furthe

mportant du

nd characte

on which is c

Non‐met

meters for Oc

ture 

n 

ture 

g radiance 

gae 

ters in Table

ATURE 

eeded for th

ere coupled 

prime variab

ately with bu

e Group for 

comprehens

led skin‐tem

rared radiom

the conduct

bject to a larg

non‐meteo

ue to poor c

s in the infr

r improvem

ue to the im

erisation of 

critical for eff

teorological Appl

cean NMA pro

ABI 

B 

F 

F 

F 

F 

F 

F 

 

 

 

 

e 6 are deriv

he accurate u

modelling 

le in additio

uoys and oth

High Resolu

sive SST prod

mperature w

meter typica

tive diffusion

ge potential 

orological ap

calibration a

rared windo

ents in instr

proved capa

the instrum

fective thin c

lications for Next

oducts. (Basel

AHI A

B B

 B

 

 

 

 

 F

B 

 

B 

 

ved for every

understandin

is mandator

on to the dy

her methods

ution SST (G

duct. In this 

which accord

ally operatin

n‐dominated

diurnal cycle

pplications f

nd single inf

w band, acc

rumentation

abilities of th

ent. An imp

cirrus detect

t Generation of G

line=B, Future

AMI AG

B X 

B  

 

 

 

 

F  

 

 

 

B 

y repeat cyc

ng of climate

ry to advan

ynamic para

s, satellite da

HRSST; see 

context it is

ding to GHR

ng at wavel

d sub‐layer a

e. 

from meteo

frared band 

curate retrie

 geostationa

he new gene

portant aspe

tion and moi

Geostationary Sat

e capability/p

RI FCI 

X 

 

 

 

 

 

 

 

F 

 

 

cle and full r

e variability a

nce the perf

meters like 

ata is also re

http://www

s important t

RSST is defi

engths 3.7‐
t a depth of

orological ge

observation

eval of SST h

ary satellite 

ration image

ect is the av

sture correc

ellites Study | 29

potential=F).

SEVIRI

X 

 

 

 

 

 

 

 

F 

 

 

resolution in

and weather

formance of

sea surface

equired for a

.ghrsst.org/)

to note that

ined as the

12 µm that

f ~10‐20 µm.

eostationary

ns. Since the

has become

data is also

ers and their

vailability of

ctions. 

9 

n 

r 

f 

e 

a 

) 

t 

e 

t 

. 

y 

e 

e 

o 

r 

f 



30   | Non‐mete

Figure 15:

This improv

GSICS in cha

Figure 16: Im

day‐time

The large s

diurnal cyc

Geostationa

eorological Applic

: SST from Him

ved calibrat

apter 5) now

mpact of app

, top right nig

scale behavi

cle described

ary satellite

cations for Next G

mawari‐8 usin

ion and inst

w enable the 

lication of GS

ght‐time) and

our of SST c

d by four o

 data are 

Generation of Ge

ng GOES‐R alg

Application

trument cha

derivation o

SICS correction

 associated G

can well be 

observations

however als

ostationary Satel

gorithm (Cour

ns and Resear

aracterisatio

of the SST wit

ns to the retri

GSICS correcte

2016). 

captured b

s per day s

so required

llites Study  

rtesy A. Ignato

rch (STAR)). 

n, supporte

th an accura

ieval of SST U

ed observatio

by polar orb

satisfying th

 in order t

 

ov, NOAA NES

d by interca

cy of 0.2 K o

Uncorrected S

ns (bottom) (

iting satellit

he Nyquist s

to guarante

SDIS Center fo

alibration ac

or better.  

STs observati

CGMS‐44‐KM

e data and 

sampling re

e sufficient 

or Satellite 

ctivities (see

 

ions (top left 

MA‐WP‐01, 

the general

equirements.

cloud free

e 

l 

. 

e 



 

observation

developing 

as depicted

F

Furthermor

the surface 

Accurate SS

the identific

combined t

track sea su

 

Figur

The applica

SBA/Ecosys

description 

Derived fro

temperatur

The mappe

day period.

average oce

temperatur

ns during th

a better und

 by satellite 

Figure 17: SST

re the high t

conditions l

ST retrievals 

cation of SST

the associate

urface structu

re 18: SST grad

ations of SS

stem assess

of the coast

om the bes

re and ocean

d temperatu

 The maps in

ean currents

res between 

e day but a

derstanding 

data is signif

T diurnal cycle

temporal res

ike in coasta

also enable 

T fronts, cur

ed increased

ures. 

dients (left) a

ST go howe

sment, SBA/

tal SST is also

st available 

n current co

ure values re

ndicate varia

s over the m

 63.5°F and 

Non‐met

also for a m

of the sea su

ficantly diffe

e as depicted 

solution also

al upwelling e

the identific

rrents and ed

d probability

and associated

ever beyond

/Water (e.g

o important f

scientific i

nditions and

epresent ave

ations in oce

most recent w

65.5°F that 

teorological Appl

more accurat

urface proce

erent from th

by satellite da

o allows to d

events.  

ation of stro

ddies. The h

y for cloud f

d eddy traject

d those of 

g. marine b

for coastal re

information,

d the predict

erages of SST

ean temperat

week of ava

represent t

lications for Next

te depiction

ess e.g. as sh

hat just below

ata vs buoy d

detect and m

ong surface g

igh tempora

free observa

tories (right). 

SBA/Climat

biology, fish

esource man

, the Turtle

ted location

T informatio

ture as well 

ailable data. 

he region w

t Generation of G

 of the diu

hown below, 

w the surface

 

data. (Le Borgn

monitor case

gradients. Th

al coverage w

ations then 

(Legeckis and

te and SBA

hery) and t

nagement. 

eWatch map

 of waters p

on for the m

as the direc

The maps h

where more t

Geostationary Sat

rnal cycle. T

 where the d

e. 

ne et al, 2012

es with rapid

hese can be e

with geostat

give the op

d Le Borgne, 2

A/Weather a

tourism. The

p displays 

preferred by

ost recently 

tion and stre

highlights the

than 50% of

ellites Study | 31

This enables

diurnal cycle

2). 

d changes of

exploited for

tionary data,

portunity to

2009). 

and include

e improved

sea surface

y the turtles.

available 3‐
ength of the

e areas with

f loggerhead

1 

s 

e 

f 

r 

, 

o 

e 

d 

e 

. 

‐
e 

h 

d 



32   | Non‐mete

turtle inter

fishing. (htt

Figure 19: T

the averag

area

3.3.3 ICE

Ice reflecta

surface laye

ice, which r

Ice consists

visible chan

stronger ab

snow‐cover

infrared cha

such as clea

water.  

Cryosphere

transportat

satellites th

in SBA/Clim

accurate we

the most 

visible/infra

geostationa

images can

resolution i

eorological Applic

actions have

tps://pifsc‐w

he TurtleWat

ge ocean curre

a in between 

E 

nce depends

ers. These int

results in dif

s mainly of s

nnels, but lo

bsorption an

red ice and m

annels than 

ar lake ice a

 has has an i

ion, fisherie

herefore con

mate for clim

eather forec

important. 

ared imagers

ary satellites

n be used fo

s still reason

cations for Next G

e occurred d

ww.irc.noaa

tch map for 19

ents over the 

mark the 63.5

s strongly on

ternal struct

fferent ice ty

sheets, while

ow values at

nd much less

many ice typ

water surfa

and grease i

important so

s, hunting, h

tribute to SB

mate studie

casts. Among

Whilst trad

s on low Ea

s give better

or better tra

nable.  

Generation of Ge

during the f

.gov/eod/tu

9‐21 February

most recent 

5°F to 65.5°F t

n its internal

tures change

ypes. Ice sur

e snow cons

t short‐wave

s back scatte

pes. Most of 

aces, which c

ce, can be d

ocioeconomi

herding, and

BA/Water an

es, and unde

g the proper

ditionally ic

arth orbit sa

r chances to

acking of ice

ostationary Satel

first quarter 

rtlewatch.ph

y 2011. The sm

week of avail

temperature 

l structure, s

e with season

rface reflecta

sists of grain

elength chan

ering at tho

the ice surfa

can be used

difficult to d

ic impact due

d agriculture

nd SBA/Ecos

erstanding t

rties of the c

ce has bee

atellites, the

o observe cl

e motion pa

llites Study  

of the year

hp). 

mall grey arro

lable data. Th

area and that

such as brine

n, state of th

ance is differ

ns. Snow ref

nnels longer 

ose infrared 

aces show h

 to detect ic

etect due to

e to its role i

e. Accurate i

systems. Cry

he cryosphe

cryosphere, i

en monitore

e frequent (

oud‐clear sc

articularly at

r and should

ows show the

he solid black 

t should be av

e pockets or

e near surfa

rent from sn

flectance sho

than 1.4 mi

channels. Th

igher reflect

ce cover. Ho

o their very 

in water reso

ce observati

yosphere also

ere is critica

ce cover and

ed using m

(15–30 minu

cenes during

t lower latit

d hence be 

e direction and

lines and the

voided for fis

r air bubbles

ce layers, an

now surface 

ows very hig

icrons due t

his feature i

tance at visib

owever, som

low contras

ources and it

ions from ge

o plays a sig

al for SBA/W

d ice concen

microwave s

utes) observ

g. These hig

tudes where

avoided for

d strength of 

e red‐brown 

hing.  

s of the near

nd age of the

reflectance.

gh values at

to the much

is shared by

ble and near

me ice types,

st with open

ts impact on

eostationary

gnificant role

Weather for

ntrations are

sensors and

vations from

h frequency

e the image

r 

r 

e 

. 

t 

h 

y 

r 

, 

n 

n 

y 

e 

r 

e 

d 

m 

y 

e 



 

Figure 20: (a

3.3.4 OC

Ocean colou

sustained o

for harmfu

related to h

critical. Pola

inadequate 

photosynth

geostationa

advantages

• A d

• The

new

Geostationa

indeed, Kor

Imager). W

significantly

(IOCCG, 201

dedicated m

The radiom

application 

reflected m

applications

Ocean colo

of 1% and b

imagers wit

only limited

geostationa

lunar calibra

a) SEVIRI‐base

AM UTC a

CEAN COLO

ur applicatio

perational o

l algae bloo

human activ

ar orbiting s

 resolution 

esis, or the

ary platform

 like: 

ramatic imp

e possibility t

w marine pro

ary ocean co

rea has laun

Whilst dedica

y better cap

12), there is 

missions due

metric perfor

of Ocean Co

marine signa

s in highly‐sc

ur applicatio

better. This 

th limited vis

d potential. 

ary imagers 

ation as prov

ed sea‐ice ma

nd (b) the MO

OUR 

ons from pola

observations 

oms and the

ities (dredgi

atellites how

of quickly

 tidal cycle,

s would the

rovement in

to resolve hi

ocesses into 

olour sensor

ched its first

ated ocean c

pability for o

still significa

 to better sp

rmance (e.g

olour in high

al in certain

cattering turb

ons are also 

is difficult to

sible calibrat

However, t

and the cali

vided by GSI

Non‐met

ap over the no

ODIS true‐colo

ar‐orbiting s

of various o

e assessmen

ng, offshore

wever suffer 

y‐varying pr

, which affe

erefore signif

 the number

gh frequenc

the realm of

rs are hence

t geostation

colour missi

ocean colou

ant potentia

patial coverag

g. low signa

hly absorbing

n spectral b

bid coastal w

highly dema

o achieve fro

tion capabilit

there are so

ibration issu

CS, (see sect

teorological Appl

orthern part o

our image for

atellites are 

ocean colour 

nt of sedime

e constructio

from a lack

rocesses, e.g

ects sedimen

ficantly impr

r of days/yea

y processes 

f ocean colou

e under con

ary ocean co

ions due to 

ur applicatio

l for the me

ge (full disk)

l to noise r

g CDOM‐dom

ands, howe

waters. 

anding in ter

om geostatio

ties and only

ome parame

es can be a

tion 5).  

lications for Next

of the Caspian

r the same da

now mature

parameters

ent transpor

n, etc.), and

k of informat

g. related 

nt transport

rove in tem

ar in which c

during cloud

ur remote se

sideration b

olour missio

their highe

ons than geo

teorological 

.  

ratio) of the

minated and

ver they of

rms of calibr

onary orbit. H

y small numb

eters that ca

lleviated usi

t Generation of G

n Sea on 28 Fe

ay. (Temimi et

e and have p

. For instanc

rt in coastal

d marine car

tion during c

to the diu

. Ocean col

poral sampl

loud‐free da

d‐free period

ensing.  

by a number

on GOCI (Geo

er radiometr

ostationary 

missions to 

e new GEO 

d open ocean

ffer great p

ration, requi

Hence geost

ber of visible

an be deriv

ing new cali

Geostationary Sat

ebruary 2007

t al., 2011). 

provided the 

ce near real t

l waters, pa

bon cycle m

cloudy perio

rnal cycles 

our remote 

ing giving so

ata can be ac

ds, thus bring

r of space a

ostationary O

ric performa

meteorolog

augment th

imagers ma

n waters due

otential for 

ring a visible

tationary me

e spectral ba

ved with me

bration tech

ellites Study | 33

 

 at 11 h 15m

justification

time alerting

articularly as

modelling are

ds and from

that drive

sensors on

ome specific

cquired 

ging entirely

gencies and

Ocean Color

ance have a

ical imagers

he data from

ay limit the

e to the low

monitoring

e calibration

eteorological

ands provide

eteorological

hniques, like

3 

n 

g 

s 

e 

m 

e 

n 

c 

y 

d 

r 

a 

s 

m 

e 

w 

g 

n 

l 

e 

l 

e 



34   | Non‐mete

Indeed it ha

(TSM) conce

detected by

AGRI. 

Furthermor

meteorolog

available fro

Figure 

Figure 2

 

eorological Applic

as been show

entration an

y MSG/SEVIR

re, until a 

gical mission

om polar orb

21: Concentra

2: Compariso

Figure 23: Co

cations for Next G

wn that alrea

d turbidity . 

RI. These cap

full geosta

ns will prov

biting satellit

ation of Total

on of a daily co

occolithophor

Generation of Ge

ady today M

In addition c

pabilities can

tionary oce

ide the full

tes. 

l Suspended M

(Neuke

omposite of S

observatio

re bloom as o

ostationary Satel

MSG/SEVIRI c

coccolithoph

n be further 

ean colour 

 geo‐ring c

Matter (TSM) 

ermans et al.,

SEVIRI turbidi

on (Neukerma

bserved by M

llites Study  

an be used t

hores, a spec

improved wi

constellatio

apability wi

in the North 

, 2009). 

ty data (T, FN

ans, 2012). 

MSG/SEVIRI (V

to estimate T

cies of marin

ith sensors l

n is deploy

th better te

 

Sea, derived 

NU) with a sin

 

Vanhellemont

Total Suspen

e phytoplan

ike ABI/AHI/

yed, the ge

emporal cov

from SEVIRI i

gle daily MOD

t et al., 2013).

nded Matter

kton, can be

/AKI, FCI and

eostationary

verage than

imagery 

 

DIS‐Aqua 

. 

r 

e 

d 

y 

n 



 

Figure 24:

JAXA devel

algorithms 

based on e

input. The 

Monitor po

 

Figure 25: A

wider As

Ocean colo

contribution

: Blue‐green a

loped an o

previously d

empirical ban

chlorophyll‐
rtal at http:/

Averaged chlo

ia‐Pacific regi

our applicat

n to SBA/Wa

algae monitor

cean colour

developed f

nd ratio algo

a products a

//www.eorc.

orophyll‐a retr

ion (left) and 

tions and t

ater, SBA/Cl

Non‐met

ring of Taihu L

CM

r inversion 

or polar‐orb

orithms usin

and their br

.jaxa.jp/ptree

rieved from H

inter‐compar

(M

he benefits

imate, SBA/

teorological Appl

Lake using Him

MA‐WP‐01, 20

for Himwar

biting sensor

g atmosphe

rowse image

e/. 

Himawari‐8 ob

rison of Hima

Murakami, 201

 by geosta

/Ecosystems

lications for Next

mawari‐8 sat

16). 

ri‐8 AHI da

rs. For the r

erically corre

es are also a

bservations 0

wari‐8 retriev

16). 

tionary sate

and SBA/He

t Generation of G

ellite data on

ta (Muraka

retrieval of 

ected remote

available from

1:00‐01:50 UT

vals with MOD

ellite data 

ealth.  

Geostationary Sat

n Sep 8 2015. (

mi, 2016) b

chlorophyll‐
e sensing re

m the JAXA 

TC on 20 July 

DIS daily Leve

can have a

ellites Study | 35

(CGMS‐44‐

by adopting

‐a these are

flectance as

Himawari‐8

 

2015 for the 

el 3 (right) 

a significant

5 

 

g 

e 

s 

8 

t 



36   | Non‐mete

3.4 La

3.4.1 OV

The land pr

water, drou

instruments

Table 7: Fo

Product 

Fire/(Ho

 

Land 

Tempera

Snow 

 

Flood/St

Vegetat

 

Drought

(evapotr

 

Albedo 

Incident

Radiatio

 

Most of the

Near‐Real T

3.4.2 FIR

Fires are an

the atmosp

duration of 

fires of gra

northern re

importance

emission of

Forest and 

The increas

climate cha

for near rea

eorological Applic

and prod

VERVIEW 

roducts cons

ught, vegetat

s of the new 

oreseen prod

ot Spot) 

Surfac

ature 

tanding wate

ion 

t 

ranspiration

t Sol

on 

e products a

Time. 

RE 

n indication o

pheric compo

f up to a few

asslands and

egions (e.g. 

e. They are a

f polluting sm

wild fires ar

sing rate of 

nge and frag

al‐time mon

cations for Next G

ducts 

sidered in th

tion and albe

 generation 

ducts and para

Parame

Detectio

Fire 

Power 

ce Temper

Cover 

Depth (o

er Detectio

Green F

Index 

) 

Detectio

Vegetat

Index 

Reflecta

ar Downw

Shortwa

Radiatio

and paramet

of deforestat

osition. Most

w hours. Fire

 agricultura

USA and C

also a threat

moke.  

re an import

the occurre

gile ecosyste

nitoring so a

Generation of Ge

his chapter 

edo. Table 4 

are used or 

ameters for la

ter 

on 

Radiative

rature 

over plains)

on 

Fraction 

on 

tion Health

ance 

ard 

ave 

on 

ters in Table

tion and of l

t fires are m

s of woody m

l waste are 

Canada, Russ

t to populat

tant compon

nce of fires 

ems. This req

s to minimiz

ostationary Satel

are Fire, Lan

gives an ove

planned to b

and NMA pro

ABI A

B B

e  

B 

B F

F 

F 

F 

F F

 

  

 

B F

e 7 are deriv

and use pra

man‐made, o

material (e.g

of a shorte

sia, Australia

ted regions d

nent of the 

however ha

quires efficie

ze these imp

llites Study  

nd Surface T

erview of all 

be used to de

ducts (Baselin

AHI AM

B B 

F 

B 

F B 

F 

 

F 

F F 

 

F 

B 

F F 

ved for every

ctices that a

ccur in the t

g. in defores

r duration. 

a) are of m

directly as fi

savanna, tu

as increased 

nt and effect

pacts. Remo

Temperature

products an

erive the ass

ne=B, Future 

I AGRI 

B 

 

 

 

 

 

 

 

B 

 

 

 

y repeat cyc

affect both th

tropics, are r

tation) are o

Wild fires in

major ecolog

ire hazard o

ndra and bo

the concern

tive method

ote sensing h

e, Snow, Flo

nd an indicat

ociated prod

capability/po

FCI S

B B

B B

  

  

  

  

  

  

  

  

  

B B

cle and full r

he land prod

rather small,

of a longer d

n the mid la

gical and en

or indirectly 

oreal forest 

n over their

s in forest fi

has been wid

od/Standing

ion of which

ducts.  

otential=F). 

SEVIRI 

B 

B 

B 

resolution in

ductivity and

, and have a

duration and

atitudes and

vironmental

through the

ecosystems.

r impacts on

re detection

dely used in

g 

h 

n 

d 

a 

d 

d 

l 

e 

. 

n 

n 

n 



 

active fores

they have 

However, d

polar orbiti

approximat

supplement

lower spati

continuous 

orbiting sat

high tempo

Monitoring 

the Europe

smoke flux 

done e.g. in

from the ot

such enviro

 

 

 

st fire detect

provided im

due to the n

ng satellites 

tely proport

ting this info

al resolution

(e.g. every 

ellites by de

ral coverage

and forecas

an Copernic

to the atmo

n by the EUM

ther geostati

onmental ser

Figure 26

tion. Fire de

magery inform

ature of the

only capture

tional to th

ormation wit

n, is very imp

15 minutes)

tecting and 

e provides th

sting of the a

cus Atmosph

osphere due 

METSAT Land

ionary satell

rvices. 

6: EUMETSAT 

Non‐met

tection has 

mation with

e fires, their 

e a fraction 

he biomass 

th the geosy

portant. Geo

) observatio

monitoring t

e potential f

atmospheric

heric Monito

to biomass b

d SAF using S

ites currentl

Land SAF FRP

teorological Appl

for a long ti

h a 3.8/3.9 

significant d

of the fires. 

combustio

ynchronous 

osynchronou

ns. They the

the diurnal c

for early dete

c compositio

oring Service

burning. This

SEVIRI observ

ly operating 

P product from

lications for Next

me been pe

micron chan

diurnal cycle

Whilst prod

n rate and

data capturi

us satellites h

erefore supp

ycle of the m

ection of stro

n in atmosp

es require bo

s can be don

vations. Ther

around the 

m MSG/SEVIR

t Generation of G

erformed wit

nnel and wit

e triggered b

ucts like fire

d thus the 

ing the diurn

have the cap

plement the 

more energet

ong fire even

heric enviro

oundary con

ne using fire 

refore the p

globe would

RI (Roberts et 

Geostationary Sat

th polar orbi

th sufficient

by agricultur

e radiative po

smoke em

nal cycle, ev

pability to p

information

tic fire. Furth

nts. 

nmental ser

ndition estim

radiative po

rovision of F

d be highly b

al., 2015). 

ellites Study | 37

iting data as

t resolution.

ral practices,

ower (FRP)is

mission rate,

ven if with a

rovide quasi

n from polar

hermore the

vices, like in

mates of the

ower (FRP)as

FRP products

beneficial for

 

7 

s 

. 

, 

s 

, 

a 

i 

r 

e 

n 

e 

s 

s 

r 



38   | Non‐mete

Figure 

Fire detecti

SBA/Health

 

3.4.3  LA

The diurnal

its diurnal 

regional an

atmosphere

remote sen

sensitive to

effects. 

Whilst urba

mostly on t

Alternativel

data, such 

temperatur

greatly imp

assessment

areas, in pa

eorological Applic

27: LSA SAF S

ion and FRP 

h, SBA/Ecosy

AND SURFA

 cycle of lan

variation are

d global sca

e, and surfa

nsing provide

o heat waves

an heat island

he features 

ly, remote se

as the surfa

re (LST) have

proved in rec

t of the impa

rticular whe

cations for Next G

SEVIRI FRP‐PIX

are significa

ystems and S

ACE TEMPE

d surface te

e crucial for

ales. The diu

ace characte

es the uniqu

s but can als

d studies hav

and causes o

ensing data 

ace spectral 

e become m

cent years.  

act of heat w

n combined 

Generation of Ge

XEL Product c

ant contribu

SBA/Agricult

ERATURE

mperature (

r the physic

urnal cycle o

eristics, e.g.,

e way to me

so be used o

ve generally

of UHIs and 

from satellit

emissivity, h

more sophisti

Therefore t

waves in urb

with other d

ostationary Satel

aptures peak

utors to seve

ture.  

LST) is an im

al processes

of LST is clos

, soil type, 

easure the d

over small ar

 been condu

the relation

tes can be u

has increase

icated, the q

he capability

ban environm

data like geo

llites Study  

ks better than

eral SBAs inc

mportant elem

s of land su

sely related t

soil moistu

iurnal cycle 

reas like for 

ucted using a

 between w

sed to study

ed and the r

quality of LS

y of geostat

ment is incre

ospatial infor

 MODIS (Bald

cluding SBA/

ment of the 

rface energy

to solar inso

re, and veg

of LST over 

monitoring 

air temperat

eather cond

y UHIs. As th

etrieval algo

ST data retrie

tionary satel

easing and is

mation or po

dassarre et al.

/Climate, SB

climate syst

y and water

olation, the 

getation cov

extended re

urban heat 

ures these h

itions and U

he quality of 

orithms for l

eved from s

lite data to 

s important i

olar orbiting 

 

., 2015). 

BA/Weather,

em. LST and

r balance at

state of the

ver. Satellite

egions and is

island (UHI)

have focused

HI intensity.

background

land surface

atellites has

support the

in mega‐city

data.  

, 

d 

t 

e 

e 

s 

) 

d 

. 

d 

e 

s 

e 

y 



 

Figure 2

geostationa

and today 

and consiste

highe

Figure 29: In

together wit

LST is a dir

contributes

the potenti

to SBA/Disa

28: Land Surfa

ry satellite im

also with spli

ency of those

r temporal an

n the framew

th the Therma

rect indicato

s to SBA/Agr

al for suppo

asters. 

ace Temperat

magers have s

it window cap

e observations

nd spatial reso

work of the C

al Condition In

or of the in

riculture as w

orting the mo

Non‐met

ure for derive

ince the very 

pabilities it is 

s will improve

olution obser

Copernicus G

ndex based o

stantaneous

well as to SB

onitoring of 

teorological Appl

ed from MSG/

beginning co

possible to d

e with the en

rvations with 

L, besides th

on a multi‐yea

s land stress

BA/Ecosyste

strong temp

lications for Next

/SEVIRI (CGM

ontained obse

derive consiste

hanced capab

multispectral

he hourly LST

ar climatology

s affecting t

ms. As a com

perature ano

t Generation of G

MS‐44‐EUMETS

ervations in th

ent LST for th

bilities of the 

l capabilities f

T, also dekad 

y. (CGMS‐44‐E

the hydrolog

mponent in 

omalies over

Geostationary Sat

 

SAT‐WP‐34 , 2

he infrared wi

he geo‐ring. Th

full geo‐ring t

for cloud dete

composites 

EUMETSAT‐W

gical cycle a

drought mo

r land it also

ellites Study | 39

2016).As 

indow region 

he accuracy 

that enables 

ection. 

are provided

WP‐34 , 2016).

nd hence it

nitoring and

 contributes

9 

d 

t 

d 

s 



40   | Non‐mete

3.4.4 SN

The potent

the electro

depth and 

roughness, 

snow. Along

snow depth

relationship

pronounced

would be o

potential to

snow fracti

fractional s

fraction der

depth is th

instruments

thermal sp

detecting sn

Figure 30

M

Today’s Sno

but also sn

extent and 

critically im

SBA/Climat

eorological Applic

OW 

ial to estima

magnetic sp

reflectivity 

changing sn

g with the s

h up to som

p between t

d for thin to 

obscured in 

o estimate sn

ion and the 

now cover w

rived directly

e basis for t

s of that clas

ectrums, ar

now at sub‐p

0: Simulated G

Moderate Res

ow Cover pro

ow grain siz

morphology

portant to c

te and SBA/W

cations for Next G

ate the dept

pectrum is li

of the snow

now depth c

now fraction

me depth wh

the snow de

medium thic

the presenc

now depth in

 snow dept

when the de

y from GOES

the snow co

ss, with their

re well suite

pixel levels.  

GOES‐R ABI F

solution Imag

oducts can a

ze and reflec

y with a fre

climatologist

Water. 

Generation of Ge

h of the sno

mited and, 

w surface. H

causes a gra

n, the reflect

here the un

epth and the

ck snow pac

ce of trees 

n areas with

h is actively

epth of the s

S Imager obs

over product

r high spatial

ed to mode

Fractional Sno

ging Spectrora

ccurately de

ctivity. The n

equency and

s and hydro

ostationary Satel

ow pack from

there is no 

However, du

dual change

tance of the

derlying lan

e surface ref

ks and thus 

that mask a

 no or very 

y used in cl

snowpack is

servations w

t planned fo

l resolution a

ern Snow C

ow Cover from

adiometer (M

etermine not

new generat

d accuracy n

logists. Henc

llites Study  

m satellite o

direct physi

ue to the s

e of the frac

e land surfac

d surface is

flectance or

provides me

and cast sha

little forest c

imate and l

known. An

with synchro

or GOES‐R. T

and multi‐se

over retriev

m GOESRSCAG

ODIS), March

t only what f

tion geostati

never before

ce these pro

bservations 

ical relations

structure of 

tion of the 

ce also increa

s completely

r the fractio

eans for estim

adows and t

cover. The re

and surface

empirical ap

nous in situ 

The ABI sens

ensor capabil

val algorithm

G processing o

h 1, 2009 (Clin

fraction of a 

ionary image

e enjoyed ‐ 
oducts have t

in the reflec

ship betwee

vegetation 

land surface

ases with th

y masked by

nal snow co

mating snow

therefore pr

elationship b

e models to 

pproach mat

measureme

sor, and hen

lity in both t

ms that are 

 

of proxy ABI d

ne et al., 2010

pixel is cove

ers can infor

characterist

the potentia

ctive part of

en the snow

and terrain

e masked by

e increasing

y snow. This

over is quite

w depth. This

roviding the

between the

predict the

tching snow

ents of snow

nce all other

he solar and

capable of

data from 

0). 

ered in snow

rm us about

tics that are

al to support

f 

w 

n 

y 

g 

s 

e 

s 

e 

e 

e 

w 

w 

r 

d 

f 

w 

t 

e 

t 



 

3.4.5 FLO

Floods are 

techniques 

good qualit

majority of

techniques 

and more s

diverse inst

more frequ

Limited floo

Vegetation 

unsuitable 

geostationa

rapidly than

better than

Analysing th

the propert

displays a v

wholly or p

examine th

geostationa

where one 

in July 2016

Figure 31:

Flood and s

also suppor

3.4.6 VEG

The distrib

applications

• Env

• Nat

• Agr

• Clim

• Num

OOD/STAN

the most fr

exist for the

ty results the

f people aff

for flood det

severe flood

trumentation

ent observat

od mapping 

or Water In

for flood m

ary sensors i

n before. It 

 3‐day times

he variation 

ties of the lan

very distinct 

partially subm

hem with a

ary satellites 

day of Hima

6 than the co

: Flood mappi

standing wat

rt SBA/Agricu

GETATION

ution of ve

s, namely: 

vironmental 

tural Hazards

riculture and

mate change

merical weat

NDING WA

equent of n

e rapid dete

ey are expen

fected by su

tection, part

ding in the f

n provide sig

tions as prov

from space 

ndices (NDV

mapping if v

t is now pos

has been sh

scale with e.g

in surface r

nd and, in pa

set of scatte

merged. Due

an instrume

with their im

awari observ

orresponding

ing over China

one‐data

ter monitori

ulture and S

N/DROUGH

getation, its

managemen

s monitoring

 forestry; 

 studies; 

ther forecast

Non‐met

ATER 

natural disast

ection and m

nsive, which 

uch flooding

ticularly as it

future. Whil

gnificant cap

vided from g

has been ac

VI and NDW

very sparse 

ssible to gain

hown that t

g. SEVIRI. 

eflectance a

articular, the

ering pattern

e to the dyn

ent capable

mproved cap

ations gives 

g SNPP/VIIRS

a using SNPP/

a composite (7

ing can ther

BA/Ecosyste

HT/EVAPOT

s properties

nt; 

g; 

t models. 

teorological Appl

ters affectin

monitoring o

is a particu

g events live

t is predicted

st again the

pabilities for 

eostationary

chieved by e

I), but NDV

or dense ve

n cloud free

he land surf

as a function

e ability to m

ns and these 

namic and tr

e of rapid 

pabilities now

a more com

S data. 

/VIIRS three‐d
7 July 2016, ri

refore essent

ems. 

TRANSPIRA

 and state, 

lications for Next

ng millions o

f flooded la

lar concern 

e. It is ther

d that climate

e use of pol

flood monit

y orbit are ne

examining ch

I is designed

egetation is 

VNIR observ

face can be 

 of the sun’s

map areas tha

can therefo

ransient nat

data acquis

w provide. Th

mplete overvi

day composit

ight). (Goldbe

tially contrib

ATION 

is of majo

t Generation of G

of people glo

nd. Whilst in

in the devel

efore impor

e change ma

ar orbiting s

toring, in rap

eeded.  

hanges in the

d to monito

present. W

vations of la

viewed on 

s position al

at are floode

re be used t

ure of flood

sition which

his is well de

iew over the

e(7‐9 July 201

erg, 2016). 

bute not onl

r importanc

Geostationary Sat

obally. Desp

n‐situ metho

loping world

rtant to dev

ay lead to mo

satellite dat

pidly changin

e Normalised

or vegetation

With the adv

and surfaces 

multiple occ

lows for exa

ed at a given 

o identify ar

ding events, 

h the new 

emonstrated 

e flooding ev

16, left) and H

ly to SBA/Di

ce for a wid

ellites Study | 41

ite this, few

ods produce

d, where the

velop global

ore frequent

a with their

ng situations

d Difference

n, and so is

vent of new

much more

casions on a

amination of

time. Water

reas that are

it is vital to

generation

in Figure 31

vent in China

 

Himawari 8 

isasters, but

de range of

1 

w 

e 

e 

l 

t 

r 

s 

e 

s 

w 

e 

a 

f 

r 

e 

o 

n 

1 

a 

t 

f 



42   | Non‐mete

 

Changes in 

forest fires

provides th

areas.  

Several em

identificatio

indices have

are not stru

wide range

health than

SAF) produc

 

Figure 32:

The above 

spatio‐temp

2008 to Ma

respectively

activities fro

but it incre

Indian land

again shows

eorological Applic

the land co

 or drought

e best mean

mpirical indic

on and mon

e several dis

uctural prop

e of land bio

n convention

ces several o

: Spatio‐temp

time series 

poral dynam

arch 2009. In

y. It can be s

om June 200

ased from J

mass. The N

s increasing 

cations for Next G

over either c

ts, for insta

ns to monito

ces have b

nitoring of th

advantages.

perties of lan

osphere app

nal empirical

of those varia

poral dynamic

of 16‐day N

mics of NDVI

n agriculture

seen that in I

08 to March

uly due to i

NDVI shows 

trend in Nov

Generation of Ge

caused by ch

nce) may h

r changes in

been propos

he vegetatio

 Because the

nd surface a

plications tha

 indices. The

ables, makin

cs of NDVI dur

NDVI compo

 for a grow

e, NDVI show

Indo‐gangeti

h 2009. In In

ncrease of v

decreasing t

vember and 

ostationary Satel

hanges in lan

ave a huge 

n vegetation 

sed and use

on condition

ey are ratio b

reas. There 

at are more

e Satellite Ap

g them avail

ring a growing

sites have b

ing season o

wed quite hi

ic plain NDV

do‐gangetic 

vegetation co

trend during

peak in Febr

llites Study  

nd use, clim

social and 

over a wide 

ed through 

ns from sate

based they a

are several 

e directly re

pplication Fa

able both in

g season usin

been comput

over differe

gh dynamics

I showed hig

plain, overa

over with pr

g October w

ruary due to 

mate change 

economic im

range of tem

the years,

ellite measur

are nonlinear

key variable

lated to veg

acility on Lan

 near real tim

g Insat‐3A da

ted from da

nt land cove

s as compare

gh dynamics 

all spatial ND

rogression o

ith the matu

progress of 

or natural h

mpact. Rem

mporal scale

 which allo

rements. Ho

r, have noise

es that can b

getation pro

nd Surface A

me and off‐li

ata. [Nigam et

aily NDVI to 

er categorie

ed to desert

of intensive

DVI was low 

of monsoon 

urity of khar

rabi crops. 

hazards (like

mote sensing

es over large

ow an easy

owever such

e effects and

be use for a

operties and

Analysis (LSA

ine. 

t al., 2011). 

analyze the

s from June

t and forest,

e agricultural

during June

rainfall over

rif crops but

e 

g 

e 

y 

h 

d 

a 

d 

A 

 

e 

e 

, 

l 

e 

r 

t 



 

Monitoring 

component

Africa in 20

2016). Anot

with the av

means no o

brown and 

average eva

blue color 

evapotrans

 

Figure 33: 

China and H

areas in lig

TBD: If poss

caption, e.g

 

Agricultural

sometimes 

provides th

used to sup

conditions. 

geostationa

well as drou

by evapora

moisture av

Signatures 

cover occur

drought ind

evapotrans

t of food an

009, causing

ther exampl

verage surfac

obvious evap

black area 

apotranspira

means surfa

piration; it s

Drought mon

uanghuai Reg

ght blue wate

sible provide

g. what param

l systems ar

with signifi

e potential f

pplement co

Whilst tra

ary satellites 

ught and wat

tion, therma

vailability an

of vegetatio

rs, for examp

dices can pro

spiration an

d water sec

 crops to sh

e of drough

ce evapotran

potranspirat

means surfa

ation, and dr

ace evapotr

hows that w

nitoring in Chi

gion Jun.7‐Jun

er. Colour sca

e a version o

meter is show

e climate‐se

cant latency

for global ef

oarser resolu

aditionally p

provide the

ter stress mo

al infrared (T

nd therefore

on stress are

ple as indica

ovide an effe

Non‐met

nd the exte

curity. An ex

hrink and th

ht monitorin

nspiration du

ion change 

ace evapotra

rought occu

ranspiration 

water supply o

ina using FY‐2
n.16,2015 (lef

le ranging fro

of this figure

wn and how

ensitive, and

y, in particu

fficient and t

ution data fr

polar orbitin

e potential to

onitoring. Be

TIR) remote

e have been

e manifested

ted in the N

ctive early w

teorological Appl

nt and seve

xample of th

reatening m

g is given be

uring the sam

during the m

anspiration d

rs (the deep

during the 

of land surfa

2. FY‐2D Perce

ft) and Jun.15

om black to da

2016). 

e with Englis

w should the c

 convention

lar in devel

timely monit

rom weathe

ng satellite 

o support ev

ecause land‐
 sensing dat

n widely use

d in the LST

ormalized D

warning of im

lications for Next

erity of agr

his was the 

millions of pe

elow using C

me period fo

monitoring p

during the m

per the colo

monitoring 

ace is enough

entage of  eva

‐Jun.24,2015

ark blue is in 

sh labelling o

colour scale 

al surface in

oping count

toring of wa

r and precip

data woul

vapotranspir

surface temp

ta carry valu

ed to map E

T signal befo

Difference Ve

mpending agr

t Generation of G

ricultural dr

severe drou

eople with s

Chinese FY‐2
or more than

period, and n

monitoring p

r, the drier)

period is h

h (the deepe

apotranspirat

(right). Areas

percentage.  

or instead a 

be interpret

nstrument n

tries. Satellit

ater balance 

pitation netw

ld be used

ration and w

perature (LS

uable inform

ET, drought,

ore any dete

egetation Ind

ricultural dro

Geostationary Sat

rought is an

ught that str

tarvation (In

2 over China

n ten years, Y

no drought o

period is low

. In contrast

igher than t

er the color, t

tion anomaly 

s in white are

(CGMS‐44‐CM

brief explan

ted. 

etworks are

te monitorin

and deficits

works to ass

, the new 

water stress m

T) is strongly

mation regard

, and vegeta

erioration of

dex (NDVI), s

ought.  

ellites Study | 43

n important

roke Eastern

ndependent,

a. Compared

Yellow color

occurs. Red,

wer than the

t, green and

the average

the wetter).

in North of 

 cloud/snow,

MA‐WP‐01, 

nation in the

e sparse and

ng therefore

s and can be

sess drought

generation

modelling as

y modulated

ding surface

ation stress.

f vegetation

so TIR‐based

3 

t 

n 

, 

d 

r 

, 

e 

d 

e 

 

, 

e 

d 

e 

e 

t 

n 

s 

d 

e 

. 

n 

d 



44   | Non‐mete

Figure 

The GOES 

Exchange 

Evapotrans

quantity req

(http://www

Satellite de

improve nu

are critical f

Figure

Flood and s

also suppor

eorological Applic

34: GOES eva

Evapotransp

Inversion m

piration (ET)

quired for re

w.ospo.noaa

rived ET dat

umerical wea

for agricultu

e 35: Drought

standing wat

rt SBA/Agricu

cations for Next G

apotranspirat

piration and

model (ALE

), which is a 

egional wate

a.gov/Produc

ta products a

ather/climate

ral managem

t determinati

ter monitori

ulture and S

Generation of Ge

ion GET‐FD p

d Drought (

EXI). ALEXI 

critical boun

r resource m

cts/land/getd

are critical to

e forecasts; 

ment forecas

on using VHI 

ing can ther

BA/Ecosyste

ostationary Satel

roduct. [http:

GET‐D) prod

computes 

ndary condit

management 

d/index.htm

o improving 

more accura

sts. 

(Vegetation H

refore essent

ems. 

llites Study  

://www.ospo

ducts are d

principle 

tion to weath

 

l). 

land surface

ate and com

Health Index)

tially contrib

o.noaa.gov/Pr

erived from

surface en

her and hyd

e model sim

plete ET and

) (CGMS‐44‐K

bute not onl

 

roducts/land/

m the Atmos

ergy fluxes

rologic mod

ulations and

d drought da

KMA‐WP‐01, 2

ly to SBA/Di

/getd/]. 

sphere‐Land

s, including

elling, and a

d in order to

ata products

2016). 

isasters, but

d 

g 

a 

o 

s 

t 



 

3.4.7 EP

Association

cover type 

disease cau

approaches

maps for e

Normalized

AVHRR wit

AVHRR data

satellites as

provide imp

for modelli

improve clo

especially in

rainfall esti

compared t

microwave 

derived from

estimates o

based radar

Figure 36: D

measureme

two polar o

Vectorial Ca

the daily ra

convenient 

al., 2006) 

Next genera

and more c

recent JMA

late 2016) 

delineating 

SBA/Health

IDEMIOLO

s between s

and vector 

using vectors

s over the p

epidemiolog

 Difference 

h entomolo

a set from t

s a proxy for 

proved satel

ng vector b

oud free ob

n tropical ar

mates by pr

to legacy ge

measureme

m legacy geo

of rainfall, es

r or rain gaug

Dekadal (10‐d
ents from thre

orbiters up to

apacity that 

te at which f

way to expr

ation geosta

channels wh

 Himawari‐8
will fly light

regions of

h. 

OGY 

satellite‐deri

density have

s such as mo

past twenty 

gy.  Earlier 

Vegetation I

gical and ep

he late 1970

rainfall alon

lite based en

orne diseas

bservations 

reas. The en

oviding incre

eostationary

ents from po

ostationary I

specially in d

ges. 

day) precipita

ee satellites s

o four times a

defines prec

future malar

ress malaria 

ationary sate

hich will imp

8 satellite. Ad

tning mappe

f active con

Non‐met

ived environ

e become st

osquitoes an

years to ma

methods r

Index (NDVI)

pidemiologic

0s.  A few st

ng with AVHR

nvironmenta

es.  Frequen

of land suc

nhanced spec

eased sensit

y sensors. W

olar satellites

IR measurem

data sparse r

tion estimate

ensors (IR fro

 day) and rain

Capacity (ri

cipitation an

ria inoculatio

transmissio

ellites will pro

prove the pr

dditionally, t

ers which w

nvective rain

teorological Appl

nmental vari

tandard tech

nd ticks. The

ap vector pr

elied on st

), and Land 

cal data bec

tudies also u

RR data.  The

al variables f

nt temporal 

h as NDVI 

ctral measur

ivity to clou

When geosta

s, the precip

ments alone,

regions that 

es from NOAA

om Geostation

n gauge meas

ight, Ceccato

d temperatu

ons could ari

n risk or rec

ovide more 

recipitation m

he future ge

will greatly im

nfall. There

lications for Next

ables such a

hniques to id

re has been 

resence/abse

tatistical cor

Surface Tem

cause of the

used Cold Cl

e next gener

for epidemio

resolution 

and LST com

rements in t

d top prope

ationary IR 

itation estim

 and it resul

do not have

A’s Climate Pr

nary every 30

surements (le

et al. 2012).

ure as the lim

ise from a cu

ceptivity of a

rapid tempo

measuremen

eostationary 

mprove the 

fore the da

t Generation of G

as temperat

dentify and 

a significant

ence and ab

rrelations b

mperature (LS

e availability

loud Duratio

ration of geo

ology and pro

and multisp

mpared to 

the infrared 

rties such as

measureme

mates are be

ts in more fr

e a dense ne

rediction Cent

0 minutes and

ft, Xie, and A

miting factor

urrently infe

an area to m

oral update, 

nts.  A good

satellites (b

precipitatio

ata will hav

Geostationary Sat

ure, humidit

characterize

t evolution i

bundance, to

etween tim

ST) measure

y of a long 

on (CCD) fro

ostationary s

ovide new o

pectral obser

polar orbitin

(IR) bands w

s phase and 

nts are com

etter than th

requent and

etwork of ei

ter derived fro

d passive micr

rkin, 1996) an

rs of malaria 

cted case. It

alaria. (Grov

higher spatia

d example o

eginning wit

on estimatio

ve a direct 

ellites Study | 45

ty, and land

e habitats of

in modelling

o create risk

me series of

ements from

term global

m Meteosat

satellites will

pportunities

rvations will

ng satellites

will improve

particle size

mbined with

ose that are

 low latency

ther ground

 

om merging 

rowave from 

nd Vectorial 

incidence is

 is used as a

ver‐Kopec et

al resolution

of this is the

th GOES‐R in

on by better

impact on

5 

d 

f 

g 

k 

f 

m 

l 

t 

l 

s 

l 

s 

e 

e 

h 

e 

y 

d 

s 

a 

t 

n 

e 

n 

r 

n 



46   | Non‐mete

3.4.8 ALB

Anthropoge

processes s

atmosphere

(‘land cove

good tool to

differences

weather an

requiremen

Coordinated

at coordina

CM is the l

(vegetation

and defores

importance

remote sen

distribution

satellites ha

as well as p

aerosol load

Figure 37: Br

Albedo m

SBA/Agricu

3.4.9 INC

Downward 

forcing of c

an assimilat

for validatio

DSR is used

important 

interesting 

eorological Applic

BEDO 

enic changes

such as the

e. Anthropog

r’) can also 

o monitor th

. Albedo is a

nd climate m

nt for long‐
d Processing

ting coopera

and surface 

 growth, rai

station, harv

e for the asse

nsing offers 

n, its variab

ave the adva

providing diu

d.  

roadband bla

onitoring c

ulture and SB

CIDENT SO

Short‐wave

louds and ae

ted quantity

on and verif

d as input in 

for determ

for the sol

cations for Next G

s to the phys

e fluxes of 

genic change

affect physi

hese changes

lso, through

models. Albe

‐term, globa

g of Environm

ation among

albedo. Alb

n and snowf

vesting crops

essment and

a unique op

ility, and ch

antages of of

urnal samplin

ck sky albedo

contributes 

BA/Ecosystem

OLAR RADIA

 Radiation (

erosol. It is a

y in numerica

ication. How

crop model

ining flood 

ar energy s

Generation of Ge

sical propert

latent and 

es in the larg

ical properti

s as well as i

 its direct co

edo is one o

al, homoge

mental Satel

g operational

bedo change

fall and snow

s, anthropog

d evaluation

pportunity fo

hange at co

ffering both 

ng of key pa

o spatial comp

directly to

ms. 

ATION 

(DSR) is ess

a key compon

al climate an

wever, DSR c

ling. In hydr

risks, dam

ector, provi

ostationary Satel

ies of the lan

sensible he

ge‐scale cha

es such as s

n general lan

ontrol of the 

of the Essen

neous, and

lite Data for

l space agen

es in space a

w melting, w

genic fires, e

 of local and

or documen

ontinental sc

a long‐term

arameters in

posite produc

cm.org/].

o SBA/Clim

ential to cli

nent in the s

nd weather 

an also be u

rology, it is u

 monitoring

ding near‐re

llites Study  

nd surface ca

eat and the 

racter of the

surface albe

nd use and c

surface radi

ntial Climate

 complete 

r Climate Mo

cies. One of 

and time, de

wildfires, etc

etc.). Ground

d regional va

ting and mo

cales. Obser

 dataset and

fluencing th

ct for the peri

mate and 

mate studie

surface energ

prediction m

used in NMA

used in wate

g. Geostatio

eal time ob

an perturb t

transfer of

e vegetation

edo. Albedo 

can well dep

iation budge

e Variables l

datasets is

onitoring (SC

the data set

epending on 

c.) and huma

d based mea

ariability and

onitoring the

rvations acq

d an angular 

e retrieval, s

od 1‐10 May 

SBA/Weath

es and to un

gy budget an

models or as

A application

ershed and r

onary satelli

servations e

he climate b

f momentum

n covering th

is therefore

ict regional c

et, an import

listed by GC

s high. The

COPE‐CM) in

ts derived un

 both natura

an activities 

asurements 

d change, w

e spatial sur

quired by ge

sampling of

such as clou

2001 [http://

her but al

nderstand t

nd can be us

 an indepen

ns directly. In

un‐off analy

ite data is 

essential for

by modifying

m from the

he landscape

e inversely a

changes and

tant input to

COS and the

e Sustained,

itiative aims

nder SCOPE‐
al processes

(forestation

are of great

hile satellite

rface albedo

eostationary

f the surface

d cover and

 

/www.scope‐

so support

he radiative

sed either as

dent source

n agriculture

ysis, which is

particularly

r short‐term

g 

e 

e 

a 

d 

o 

e 

, 

s 

‐
s 

n 

t 

e 

o 

y 

e 

d 

t 

e 

s 

e 

e 

s 

y 

m 



 

forecasts fo

irradiance v

Figure 38: Re

3.4.10 TH

Until recen

WV). Image

window. Tr

aspects cap

Various sch

acquainted 

The advent

multichann

easily evide

differences 

information

sequences. 

sophisticate

feel of “tra

classificatio

fringes) and

operational

important f

In the mult

interpretati

composites

same time 

feature iden

identificatio

• soli

clos

• wea

• dus

or solar ener

values also re

egional Surfa

E USE OF R

tly imagers 

ers on satelli

aditionally R

ptured by the

emes exist f

with the par

t of true m

el RGB imag

enced with 

to the ind

n to duty f

Besides pro

ed processin

ditional” sat

on scheme t

d to introdu

l environme

for the appra

i‐spectral im

ion. In an o

 and limit th

one should 

ntification. D

on of: 

d and liquid

se to, the clo

ak‐moderate

st and smoke

gy productio

esult in surfa

ce Daiation fr

and polar o

RGBS 

on geostatio

tes in polar 

RGBs have be

e satellite da

for displaying

rticular colou

multi‐spectra

gery for easi

a minimum 

ividual RGB

orecasters a

ocessing on 

g using class

tellite image

tends to fla

uce tempora

nt. In partic

aisal of dynam

mager era RG

operational e

heir number

strive for c

Depending o

d water parti

oud tops; 

e and strong 

e plumes; 

Non‐met

on as well as

ace drying an

rom Meteosa

orbiting satell

onary satelli

orbits offere

een used in 

ata. Howeve

g the imager

uring. 

l imaging in

ier image int

of processi

 colour plan

and image 

the fly ano

sification alg

es, e.g. they 

tten texture

al inconsiste

cular image

mical aspect

GB composite

environment

r to a strict m

omposites b

of the particu

icles (snow –

convection;

teorological Appl

s for building

nd DSR can th

at (left) and G

lites (right). (T

ites were lim

ed a couple 

weather for

er, this techn

ry, and inter

n geostation

terpretation

ing by attrib

nes. Such R

analysts, in

ther advant

orithms) is t

preserve tex

e (down to 

encies. These

sequences a

s. 

es are an ex

t it is impo

minimum in 

being availab

ular multi‐sp

– ice crystal

lications for Next

g energy usag

herefore also

lobal Surface 

Trentmann et

mited to 2‐3
of additiona

ecasting as a

nique can als

rpretation is 

nary orbit i

. On RGB di

buting a sel

RGB compos

 particular 

tage of RGB 

hat the imag

xture and pa

chessboard

e defects ha

are not suffi

cellent addit

rtant of cou

accordance

ble night an

pectral image

s – cloud dr

t Generation of G

ge modelling

o be used in 

Radiation fro

t al.,  2013). 

3 spectral ch

al channels, e

an easy mea

so be expand

sometimes 

s offering t

isplays some

ection of ch

sites convey

when looki

compositin

ges preserve

atterns are c

‐like pattern

amper reliab

iciently smo

tion to the t

urse, to jud

e with the pr

d day (i.e. I

er RGB comp

roplets) and 

Geostationary Sat

g and optimi

monitoring 

om multiple g

hannels, i.e. 

e.g. 3.9 micr

ans to empha

ded to NMA 

difficult whe

the use of 

e characteris

hannels and

y very usefu

ing at anim

g (as oppos

e the “natura

continuous i

ns and mis/

ble interpret

oth when a

tools availab

iciously sele

roblems at h

R only) and

posites may 

of their rela

ellites Study | 47

ization. High

fire risk. 

geostationary 

VIS, IR (and

ron and split

asise certain

application.

en not being

false‐colour

stics may be

/or channel

ul additional

mated image

sed to more

al” look‐and‐
in time. Any

/unclassified

tation in an

nimated, so

le for image

ect the RGB

hand. At the

 maximising

support the

ative size at,

7 

h 

d 

t 

n 

. 

g 

r 

e 

l 

l 

e 

e 

‐
y 

d 

n 

o 

e 

B 

e 

g 

e 

, 



48   | Non‐mete

• air 

• evo

• oce

 

Further det

• http://ois

• http://ois

• http://ww

• http://ww

• https://w

3.4.11 RES

Many of th

associated A

GOES‐R ATB

http://www

MTG ATBDs

http://www

ces/index.h

 

eorological Applic

mass type in

olution of sno

eanic feature

ails, informa

swww.eume

swww.eume

ww.goes‐r.go

ww5.bom.go

www.meted.u

SOURCES 

e main findi

Algorithm Th

BDs:  

w.goes‐r.gov/

s:  

w.eumetsat.i

tml 

cations for Next G

n middle and

ow cover and

es such as tur

ation and tra

tsat.org/WE

tsat.int/~idd

ov/users/com

ov.au/files/70

ucar.edu/tra

ings, results 

heoretical Ba

/resources/d

nt/website/

Generation of Ge

 high tropos

d vegetation

rbid flood plu

ining materi

BOPS/msg_i

ds/html/doc/

met/npoess/

013/5580/73

aining_modu

and conclus

asis Docume

docs.html#AT

home/Satell

ostationary Satel

phere; 

n  

umes and alg

al can be fou

interpretatio

/best_practic

/multispectra

378/RGBWe

le.php?id=5

sions presen

nts for the n

TBDs 

ites/FutureS

llites Study  

gal blooms 

und e.g. at:

on/index.php

ces.pdf 

al_topics/rgb

binarforWeb

68#.V6SbyKJ

ted in this c

ew generati

Satellites/Me

p 

b/print.htm 

bNoRefs.pdf 

JHCFs 

chapter have

on meteorol

eteosatThird

e been deriv

logical satell

Generation/

ed from the

ites, e.g.: 

/MTGResour

e 



 

4 S
is

The idea of

beyond me

systems can

Thus, the f

account the

After discus

about GEO 

resolution 

Looking firs

Taking this 

LEO, had be

possible ap

must be fu

physical qu

topics. Fina

LEO satellite

Note that th

of many no

sensor fami

4.1 Sy

If synergy i

objective is

understand

from the di

different sin

Thus, there

incomplete 

beginning a

a. Th

GE

mo

cas

b. An

ph

us

c. Ta

inp

de

co

lea

Synerg
ssues  

f intensive u

eteorological

n help to lif

focus of this

e different ad

ssing first the

and LEO ch

and coverag

st on GEO an

into account

een used to 

plications w

lfilled in the

antity from 

ally, we will a

e systems. 

he study is fo

on‐meteorol

ilies. 

ynergisti

s meant, it 

s. There mig

ing what kin

ifferent mea

ngle informa

e is the need

– list. The d

at level 0 onw

e approach 

EO and LEO 

odifications o

se so that m

nother appro

hysical quant

ed to apply o

king geo‐phy

put for a sy

erived from 

mplementar

ad to synergi

istic u

sage of GEO

 application

ft synergistic

s chapter is 

dvantages an

e different p

haracteristic

ge, viewing 

d LEO obser

t different e

derive a ma

will be given.

e usage of a

observation

also have a 

ocused in firs

ogical applic

c use – w

is worth to 

ght be a var

nd of informa

asurements o

tion content

d to clarify th

different app

wards. 

closest to le

orbit. Howe

on sensors, t

odifications 

oach would 

tities (norma

one combine

ysical quanti

nergistic ap

GEO and 

ry usage of 

istic informa

Non‐met

use of 

O measureme

ns leads also

c informatio

to develop 

nd caveats fr

erspective o

cs is present

and illumin

vation geom

example app

pping of a g

 It shall be n

algorithms, c

s out of GEO

brief look o

st instance o

cations in th

what kind

clarify at th

riety of und

ation shall b

of the differ

t into anothe

he discussion

proaches are

evel 0 is to c

ever, since t

the ideal cas

in data proc

be to comb

alized to the

ed algorithm

ties measure

proach. In t

LEO into 

different ge

tion. This ca

teorological Appl

LEO s

ents for the 

o to the fact

n from both

an idea/vis

rom both orb

of a synerget

ted in terms

nation cond

metry individu

lications will

eo‐physical p

not neglecte

calibration, h

O and LEO s

n existing st

on compariso

he past. How

d of syne

he beginning

erstanding a

be finally der

ent orbit co

er informatio

n topics wha

e listed along

ombine mea

the choice o

se of identica

cessing must 

bine level 1 

e Earth surfa

m in order to 

ed in GEO ad

that particul

one derived

eo‐physical q

n also includ

lications for Next

system

developmen

t that a com

h for additio

ion about p

bit configura

ic use of bot

s of spatial 

ditions, and 

ually, a brief

l be discusse

parameter. A

ed that certa

harmonizatio

so that a sub

tudies with r

ons with LEO

wever, there

ergy is me

g what the 

about synerg

rived how an

nfigurations

on context.

at is briefly o

g the differe

asurements o

of the orbit 

al sensors wi

be introduc

data (radian

ace) to allow

derive highe

d LEO (usuall

ar case, a m

d product 

quantities to

de different m

t Generation of G

ms – b

nt of Earth O

mbination of

onal Earth O

possible EO 

tions. 

th, GEO and 

resolution a

spectral re

f section sum

ed where bo

After that an

ain pre‐requ

on, and valid

b‐section wil

regard a syn

O imagers, wh

e is also a lo

eant 

subjects of 

gistic usage 

nd under wh

. Finally, it i

outlined in t

nt levels of s

of same or s

is usually de

th identical c

ed to combin

nces) which 

w their comp

er level produ

ly level 2 and

merge of on

may one s

o derive add

measuremen

Geostationary Sat

benefit

Observation 

f GEO and L

bservation a

applications

LEO, a gene

and coverag

solution an

mmarizes the

th geometri

n introductio

isites and re

dation to de

ll be dedicat

nergistic use 

hich have be

ot of potent

the synergy 

which depe

ich boundar

s a question

the following

satellite data

similar senso

ependent al

characteristi

ne those dat

are defined 

parability. Th

ucts/informa

d higher) can

ne geo‐physi

solution, bu

ditional infor

nt technique

ellites Study | 49

ts and

applications

LEO satellite

applications.

s taking into

ral overview

ge, temporal

d coverage.

e key figures.

es, GEO and

on to several

equirements

educt a geo‐
ted to those

of GEO and

een the basis

tial in other

with which

ends on the

y conditions

n of merging

g – probably

a processing

or type from

so on some

ics is not the

ta; 

in absolute

hose can be

ation; 

n be also the

cal quantity

ut also the

rmation can

es. 

9 

 

s 

e 

. 

o 

w 

l 

. 

. 

d 

l 

s 

‐
e 

d 

s 

r 

h 

e 

s 

g 

y 

g 

m 

e 

e 

e 

e 

e 

y 

e 

n 



50   | Non‐mete

d. Inf

ge

It shall be n

between to

together, b

individually

can be led 

synergistic 

are briefly d

synergistic u

4.2 G

GEO satelli

weather for

with a very

technique o

surface and

viewing geo

characterist

sensor desi

those image

advantage o

of the lowe

A sun‐synch

defined tim

1m at the c

250m for im

under the 

different fo

physical qu

sensor. How

for example

remote sen

telescopes, 

Table 8 sum

platforms. T

Concluding 

from the co

resolution).

Earth Obser

Beforehand

information

and to retri

 

                     

 

 

5
 See also page X

6
It is worth to no

eorological Applic

formation de

o‐physical qu

noted that a

otally differe

because the

 and then m

independen

usage. For th

discussed to

use of GEO a

GEO and L

tes were or

recast
5
 on an

y high freque

of GEO obse

d in many ca

ometry is th

tics that the 

gn for GEO, 

ers which ar

of making us

r photon flux

hronous LEO

me‐span. Flyin

cost of spati

magers in LE

nearly simil

or each spat

antities can 

wever, the co

e DMCii and

sing techniq

sensitivity, o

mmarizes th

The following

from table 8

omplementa

 This has be

rvation appli

d, it shall be r

n from differ

eve high qua

                      

XY, „…..the oracle

ote that a series 

cations for Next G

erived from 

uantity (leve

a) and b) ca

ent measure

 informatio

merged into n

ntly on mer

hat, in the co

o narrow dow

and LEO syst

LEO obse

riginally des

n enhanced 

ency over a 

ervations the

ses limited t

he same for 

illumination

a footprint 

re in the focu

se of longer 

x and hence 

O orbit can o

ng in a lowe

al coverage.

EO orbits. Th

lar observat

tial pixel wit

be usually 

ombination 

d RapidEye) 

ues are alloc

or others. 

e similaritie

g sections di

8, we can no

rity (e.g. spa

een noted in 

ications belo

referred to s

rent sources

ality informa

                 

e of Meteosat“ in

of full disc GEO s

Generation of Ge

level 1 (for 

el 2) to anoth

n be discuss

ment princi

n in those 

new informa

rging GEO o

oming parag

wn the discu

ems. 

ervation 

signed to ob

time baselin

well‐defined

e observatio

to approxim

all measure

n will change

with a spatia

us of the cur

integration 

the lower se

offer a globa

er orbit allow

 Thus, the t

he LEO orbit 

tion geomet

th nearly fix

filtered out 

of several sa

can allow a 

cated in LEO 

s and differe

scuss each c

ote from first

atial resolutio

many activi

ow. 

some basic p

s needs som

ation from a s

n Asterix and the 

atellites will beco

ostationary Satel

example clo

her geo‐phys

sed togethe

ples or simi

cases is de

tion. It is wo

or LEO, beca

graph the dif

ussion to the

geometr

bserve the m

ne. Thus, the

d unchanging

on geometry

ately 60° no

ements carri

e during the 

al resolution

rrent analysi

times or co‐
ensitivity com

l coverage o

ws also to me

reat‐off for 

provides th

try at the s

xed but diffe

on a yearly

atellites of th

daily global

orbit becaus

ences of cha

characteristic

t principle th

on, instrume

ities and wil

pre‐requisites

e care in ord

synergistic u

Magic Carpet, Vo

ome operational 

llites Study  

oud masking

sical product

r with keepi

lar ones. Lik

erived from 

orth to note 

ause it is al

ferent chara

e benefits an

ry 

meteorologic

e GEO orbit o

g area of int

y is restricte

orth and 60° 

ed out for a

diurnal vari

n of around 2

is for synerg

‐adding over

mpared to th

of the earth i

easure scene

spatial resol

e opportuni

ame (day) t

erent illumin

y base, if a l

he same type

 coverage. I

se of the tec

aracteristics 

c in detail. 

hat some of t

entation) or s

l be starting

s and require

der to avoid

use of both, G

ol. 28, 1987 

in the coming ye

g) can be als

. 

ing in mind 

kewise, c) an

the GEO a

that this kin

lso valid for

acteristics of 

nd issues fo

cal conditio

offers the op

terest. Due t

ed to a disc 

south latitu

a specific po

ations. Takin

250m until 2

istic use wit

r one scene c

he sensors in

including the

es with a spa

lution can be

ty to observ

time, but th

nation geom

long time‐se

e in LEO orb

t is worth to

chnical cavea

of imager d

the categori

similarity (e.g

 point for th

ements, bec

d comparison

GEO and LEO

ears. 

so used to m

that we can

nd d) can be

and LEO me

d of discussi

r LEO/LEO o

the orbit co

r that partic

ns and to i

pportunity o

to this origin

projected o

dinal covera

oint of intere

ng into accou

2km can be a

h LEO obser

compensate

n LEO orbits. 

e Polar Regio

atial resolut

e assumed b

ve each indiv

he viewing g

metry. Variat

eries is avail

it to a const

o note that 

ats as for exa

data from G

es will allow

g. spectral co

he discussion

ause the com

n of apple w

O orbit system

merge witha

n distinguish

e subsumed

easurements

ion as above

or GEO/GEO

onfigurations

cular case of

mprove the

of measuring

nal goal and

on the earth

age
6
, but the

est with the

unt the new

assumed for

vations. The

s the caveat

ons within a

ion down to

between 10‐
vidual scene

geometry is

ions in geo‐
able from a

ellation (see

most active

ample size of

EO and LEO

w making use

overage and

n of possible

mbination of

with peaches

ms. 

a 

h 

d 

s 

e 

O 

s 

f 

e 

g 

d 

h 

e 

e 

w 

r 

e 

t 

a 

o 

‐
e 

s 

‐
a 

e 

e 

f 

O 

e 

d 

e 

f 

s 



 

 

Spatial cov

Spatial res

Temporal 

Spectral c

Spectral re

View geom

Illuminatio

Instrumen

4.3 B

If an EO a

products), 

application,

whether a m

uncertainty

a high‐qual

paradigm in

expected. T

dependent 

– Th

– Se

– Typ

typ

ba

om

spe

The first ite

quantify ho

measureme

derived for 

the QA4EO 

different ac

“fiducial re

Temperatur

calibration 

further effo

individual se

against an a

two sensor

activities ar

verage 

solution 

resolution 

overage 

esolution 

metry 

on geometry

ntation 

asic Pre‐

pplication s

some aspec

, the uncert

merge of dif

y won’t prod

ity data prod

nto the form

This quality 

from the me

e quality of t

nsors must b

pically, senso

pical sensor‐
nds. Similar

mitted that t

ectrometer. 

em is related 

ow good a

ents of the s

this data pr

principles – 

ctivities enc

eference m

re together 

sites into n

orts exist wi

ensors from 

acknowledge

s, and co‐re

re basis know

G

D

C

F

S

S

F

y V

(

‐requisite

hall be deri

cts must be 

ainty level m

fferent infor

uce output a

duct in unce

ulation that 

level is not

erging proce

the input an

be calibrated

ors do need 

‐specific qua

, cross‐sens

hose can be

 to the valid

a derived d

same quantit

roduct. CEOS

principles, r

ompass the 

easurement

with the SS

networks wit

ith emphasis

mostly LEO 

ed standard,

egistration e

whow to star

Non‐met

Table 8: GEO 

GEO 

Disc 

Coarse 

Fine 

Similar 

Similar 

Fixed 

Varying (full d

predominan

es and Re

ved from th

discussed. 

must be kno

mation is in

around a 1% 

ertainty if th

from high‐q
t only depe

ss which will

d the algorit

d against the

corrections 

antity which

or co‐regist

e found also 

ation of data

data produc

ty from whic

S WGCV is c

ules, and me

definition o

” system w

ST‐VC and w

th a unified 

s to the qua

platforms, tr

, the discuss

rror are par

rt further act

teorological Appl

versus LEO c

diurnal cycle

tly or only) p

equireme

he synerget

From the pe

own to a cer

 principle po

level uncert

e input does

uality input 

endent from

l be usually i

hms has not

 same stand

in order to 

h may lead 

ration error

on one sate

a products a

ct is, the v

ch the uncer

currently dev

etrics for the

of validation

which is cu

will be part 

processing 

ality charact

raditionally. 

ion of mism

rt of the dis

tivities regard

lications for Next

haracteristics

e) 

passive 

ents 

ic use of a 

erspective o

rtain extent 

ossible. It is 

tainty. It mak

s not allow. 

one may est

 the quality

nfluenced by

t been suffici

ards so that 

be matched

for two sen

s must be t

ellite platform

nd the unde

validation is

rtainty is kno

veloping in d

e calibration 

n protocols 

urrently suc

of additiona

approach (

terization of

From this pe

atch betwee

cussion in s

ding algorith

t Generation of G

s. 

LEO 

Global

Fine 

Coarse 

Similar 

Similar 

Varying 

~Fixed 

Passive an

GEO and L

of the target

in order to 

clear that in

kes no sense

However, o

timate outpu

y level of th

y different is

iently evalua

their results

. The spectra

nsors to diff

taken into a

m between t

erlying algori

s carried ou

own so that 

different bra

and validatio

(e.g. [LAI]), 

ccessfully a

al systems, 

RADCALNET

f both, level

erspective, t

en the spect

everal parts

hm evaluatio

Geostationary Sat

nd active 

LEO product 

t informatio

estimate in

nput around 

e trying the d

one can turn 

ut at a qualit

he input bu

ssues: 

ated; 

s become com

al response f

ferent result

account. It s

two optical p

thms. In ord

ut versus i

an error bu

nches ‐ fina

on of data pr

the anticipa

pplied to S

and set‐up 

). Aside the

 1 and leve

he calibratio

ral response

s of CEOS W

on for emerg

ellites Study | 51

(or several

on of an EO

 a first step

a 10% level

derivation of

around this

y level to be

ut also from

mparable; 

function is a

ts in similar

shall not be

parts of one

der to clearly

ndependent

udget can be

lly based on

roducts. The

ation of the

Sea surface

of vicarious

ese activities

el 2 data for

on of sensors

e function of

WGCV. Those

ing issues. 

1 

l 

O 

p 

l 

f 

s 

e 

m 

a 

r 

e 

e 

y 

t 

e 

n 

e 

e 

e 

s 

s 

r 

s 

f 

e 



52   | Non‐mete

In contrast 

calibration 

sensor as re

ideal case t

products de

via the LEO

critical for a

in this area

spacecraft p

that the tar

al., 2002), a

An issue wh

registration

minimize t

comparison

order to red

The adopti

algorithms, 

are not furt

those are 

infrastructu

greater whe

modern dat

[TBD ‐ Need

4.4 P

In order to 

guide for d

coverage, v

Note that t

paper can a

4.4.1 CO

The LEO im

spectral ban

specific sen

to that fro

complemen

GEO tempo

Examples fr

high spatia

more detail

a certain da

For land sur

• agricultur

• burned a

• transient 

• enhance 

eorological Applic

WMO/GSIC

of different 

eference for 

the set‐up of

erived from t

Os. Much wo

applications t

, and the GS

pairs will be 

rget spectral

and that this 

hich is well‐k
n between t

that effect. 

ns. There is s

duce the noi

ion of data

is another is

ther part of a

always dev

ure required

en extended

ta approache

d to add a pa

otential 

outline the 

ifferent sett

viewing and 

the discussio

also include t

OMBINATIO

magers with 

nd, compare

sors. Thus, f

om the LEO

ntarity raises

oral resolutio

rom differen

l resolution 

led informat

ata product. 

rface applica

re such as ha

rea monitori

snow; 

LEO flood m

cations for Next G

CS activities 

meteorolog

the others, a

f synergistic 

the GEO ring

ork has alrea

that merge G

SICS framew

a valuable r

l shape influ

effect is com

known to ima

the differen

However, 

some experie

se introduce

 standards 

ssue which m

a single “labo

eloped with

 to produce

d to synergist

es as guided,

aragraph on 

fields of 

potential ap

tings which c

illumination

on is limited 

the combina

ON OF SPA

daily covera

ed with 500 m

for nominally

Os with som

s the possibil

on. 

nt application

and the info

ion in a dens

The potentia

ations based

arvest, crop m

ing; 

onitoring wi

Generation of Ge

were dedica

ical sensors.

allows the co

use of GEO‐
g, there is an

ady been do

GEO and LEO

work for rout

resource. As

ences the ef

mplicated by 

agers with se

t spectral c

such an eff

ence with CE

ed by misalig

to facilitate

must be also

oratory even

h the goal 

e and delive

tic use with 

, for instance

high radiome

Earth Ob

pplications f

combine diff

n conditions,

to imagers 

tion of active

ATIAL AND 

age have sp

m to 2 km fo

y equivalent 

mewhat coa

ity of creatin

ns demonstr

ormation of 

ser spatial gr

al for applica

d on surface 

monitoring;

th sub‐daily 

ostationary Satel

ated from it

 This inter‐c
omparability

‐GEO measu

n additional r

one to use L

O data. CEOS

tine collectio

s pointed als

ffective calib

differences 

eparate optic

channels. Us

fect must b

EOS and CGM

nment. 

e the deve

o taken into 

nt” but today

to achieve 

er large glob

LEOs. And si

e, by the CEO

etric require

bservatio

from a syner

ferent chara

, latitudinal 

only, but an

e and passiv

TEMPORA

atial resolut

or the new G

spectral ban

arser resolut

ng a merged

rate the ben

high tempo

rid and high 

ations can be

reflectance 

resolution;

llites Study  

ts early begi

alibration ap

y of sensors o

rements of t

requirement

EOs to calib

S WGCV and 

on and analy

o out above

bration (Verm

between sen

cal paths in d

sually, a pre

be also tak

MS members

lopment an

account bec

y thought as 

a service t

bal datasets 

imilarly it wi

OS Initiative 

ements for oc

on applic

rgistic use o

acteristics: Co

coverage, a

n extension 

e sensor syst

AL COVERA

tions of arou

EO imagers. 

nds, the GEO

tion but fa

 data stream

efit in the co

oral resolutio

temporal re

e seen in follo

this includes

inning to th

pproach whi

on different 

the similar ty

t to intercalib

brate GEOs a

WMO/GSICS

ysis of simult

e the second

mote and Ka

nsor spectra

different spe

e‐flight char

ken into ac

s for cross‐se

nd operation

ause Earth O

a societal be

to the man

from the n

ll be necessa

on Future Da

cean colour.

cations 

of GEO and L

ombination 

and synergie

to other sen

tems, system

AGE 

und 250 m 

Table XXZ gi

Os provide a d

r denser te

m with the LE

ombination 

on: High spa

solution the

owing areas 

s: 

e harmoniza

ch is usually

GEO platform

ype/quantity

brate the GE

and such wo

S have exper

taneous obse

dary effect to

aufman, 199

l response sh

ectral channe

racterization

ccount for c

ensors co‐re

nal processi

Observation 

enefit which

kind. The s

new GEOs is

ary to take a

ata Architect

] 

LEO, table xx

of spatial an

es with othe

nsor systems

matically. 

to 1 km, de

ives the deta

data stream 

emporal sam

EO spatial res

of the inform

atial resoluti

 small‐scale 

of interest: 

ation of the

y tied to one

ms and in its

y. For global

EOs, possibly

ork becomes

rtise to offer

ervations by

o consider is

5; Minnis et

hapes. 

els is the co‐
 is used to

cross‐sensor

egistration in

ing of joint

applications

h means that

size of data

s if anything

advantage of

tures. 

x provides a

nd temporal

er platforms.

s in another

epending on

ails for some

comparable

mpling. This

solution and

mation from

ion provides

dynamics of

e 

e 

s 

l 

y 

s 

r 

y 

s 

t 

‐
o 

r 

n 

t 

s 

t 

a 

g 

f 

a 

l 

. 

r 

n 

e 

e 

s 

d 

m 

s 

f 



 

• Fire hotsp

better 

For ocean a

• Currents 

• SST fine s

Approaches

for the land

et al. 2006)

4.4.2 VIE

As describe

sun directio

the surface

sensor obse

direction at

Potential ap

• Using the

BRDF e

and BR

such as

directio

• Using the

• Using GE

angular

persiste

such as

dynam

observ

2010). 

• Using GE

and red

• Stereo he

• Observat

4.4.3 LAT

As noted ab

60° north to

that the fre

equator and

LEO data ta

100 minute

Application

• Sea‐ice an

• Cloud and

pots: LEOs h

able, for larg

application t

traced by oc

scale dynami

s similar to t

d surface, alb

. 

EW AND IL

ed above, ob

ons at which 

e varies over

erves a surfa

t that locatio

pplications o

e extra angul

effects on lan

RDF have bee

s POLDER, M

ons provide a

e diversity of 

O‐based BR

r effects. Th

ently cloudy

s transient sn

ics. The ap

ations has b

O observatio

ducing the u

eights of atm

ions of three

TITUDINAL

bove, the lat

o 60° south. 

equency of te

d mid‐latitud

ken togethe

s), particular

ns that could

nd weather m

d ice monito

ave finer res

ge enough fir

his includes

cean colour; 

ics. 

those requir

beit at the slo

LLUMINATI

bservations f

they are ma

r a large ran

ace location 

on over a sing

of the compl

lar informati

nd surface re

en simultane

MISR and the 

a pair of sim

scattering a

DF models t

his could be

y situations s

now and bur

pplication of

een develop

ons to exten

ncertainty of

mospheric fea

e‐dimensiona

L COVERAG

titudinal cov

On the othe

emporal sam

des to every 

er can provid

rly if a conste

d benefit from

monitoring f

ring for clim

Non‐met

solution and 

res, to captu

: 

sediment pl

ed have bee

ower samplin

ION COND

from GEO an

ade.  Over a p

nge and the 

from a const

gle day. 

lementary a

ion of simult

eflectance. T

eously chara

(A)ATSR ser

ilarly diverse

ngles to obt

to normalise

e particularl

such as com

rns, but could

f coarse res

ped in the ca

nd the angul

f albedo esti

atures such a

al effects suc

GE 

verage of eff

r hand, the o

mpling of a w

orbit for a l

e global cov

ellation of LE

m merging G

for transport

ate 

teorological Appl

hence typic

ure fires early

umes; 

en developed

ng periods o

DITIONS 

nd LEO sens

pseudo‐regu

solar zenith

tant view di

ngular geom

taneous GEO

This will be d

cterised from

ries. Simulta

e views. 

ain aerosol p

e higher res

y useful for

mmon in the

d potentially

solution BR

ase, for insta

ar sampling 

imates. 

as clouds and

ch as cloud s

fective GEO‐
overlap of LE

wide‐swath s

arge fraction

erage with a

EOs is used t

GEO and LEO

tation 

lications for Next

ally better se

y after ignitio

d for mergin

f daily and 1

ors differ in 

ular cycle of s

h angle over

rection and 

metries includ

O and LEO ob

discussed fur

m LEO platfo

neous GEO a

properties su

olution but 

r tracking re

 tropics, and

y improve th

DF models 

nce, of MOD

of LEOs, thu

d volcanic pl

structure. 

‐based obser

EO image sw

ensor increa

n of the day 

at least the L

o cover all lo

O products in

t Generation of G

ensitivity to 

on, and mon

ng, for instan

16 days (Eme

the charact

several days 

r a small ran

samples the

de: 

bservations t

rther in a ca

orms by mult

and LEO obs

uch as partic

less frequen

eflectance a

d in cases o

e quality of a

to finer re

DIS BRDF app

us better co

umes. 

rvation exte

waths increas

ases from ap

in the Polar

EO orbital fr

ocal time sec

nclude: 

Geostationary Sat

small fires b

nitor their sp

nce, MODIS 

elyanova et a

teristics of th

the view zen

nge, while a

e full diurnal 

to decouple 

se study bel

ti‐view resea

ervations fro

le shape. 

nt LEO obse

nd albedo d

of rapid surfa

all LEO‐base

esolution, le

plied to Land

onstraining B

nds from ap

es towards t

pproximately

r Regions. Th

requency (ap

ctors. 

ellites Study | 53

but GEOs are

read. 

and Landsat

al. 2013; Gao

he view and

nith angle at

a GEO‐based

cycle of sun

aerosol and

low. Aerosol

arch sensors

om different

ervations for

dynamics in

ace changes

d land cover

ess frequent

dsat (Li et al.

BRDF models

pproximately

the poles, so

y daily at the

hus GEO and

pproximately

3 

e 

t 

o 

d 

t 

d 

n 

d 

l 

s 

t 

r 

n 

s 

r 

t 

. 

s 

y 

o 

e 

d 

y 



54   | Non‐mete

• Ocean co

• Furtherm

samplin

platfor

develo

gap bet

4.4.4 SYN

This discuss

by briefly no

The L1 Lagr

continuous 

situated at 

different vi

Sun directi

atmospheri

GEO+LEO co

Molniya orb

They thus o

global cove

4.5 Ex

During the 

GEO and L

applications

GEO and LE

•  CSIRO sim

Merging of 

•  GEO+LEO

with GE

•  The dow

parame

•  Fire hots

– CM

– Ge

alr

• SST 

– GH

• Atmosph

– Co

da

GM

eorological Applic

olour and SST

more, at the 

ng are mar

m alone. An

ped by the U

tween GEO A

NERGIES W

sion of the m

oting the po

range point 

view of the

L1, capturin

ew direction

ons), thus o

c compositio

ombination. 

bits enable a

offer high fr

rage, analog

xamples 

past some a

LEO. Those 

s. In this sect

EO Level 1 da

multaneous 

GEO and LE

O surface ref

EO full or da

wnstream pro

eters 

spots 

MA is using FY

eoscience Au

ready on its S

HRSST mergin

eric chemist

ombined GEO

ily LEO Senit

MAP‐ASIA (JA

cations for Next G

T 

intermediate

ginal, obser

n example 

University of

AMVs and po

WITH OTHE

means by wh

tential to sim

is located 1.

e Earth's da

ng 25‐km im

ns and conse

offering ext

on and air q

a platform to

requency sa

gous to the G

of GEO+

agencies and

are an imp

tion the som

ata input to 

retrieval of a

O Level 2 da

flectance: a p

ily temporal 

oducts prod

Y‐2 + LEO fo

ustralia is a

Sentinel serv

ng of SST pro

ry 

O‐LEO measu

tnel‐5/‐5P (E

AXA). 

Generation of Ge

e latitude ba

rvations can

is the comb

f Wisconsin‐M
olar winds fr

ER PLATFO

ich GEO plat

milarly comb

.5 million km

ayside. The 

magery in 10

equently sca

ra informati

quality, anal

o linger at h

mpling of P

GEO+LEO com

+LEO Eart

d scientific in

ressive dem

me existing st

a single algo

aerosol and s

ata 

potential pro

resolution

uced from t

r fire hotspo

dding Hima

vice for the p

oducts from 

urements fro

SA) with hou

ostationary Satel

ands of 60°–

n be combin

bined LEO/G

Madison and

rom LEOs. 

ORMS 

tforms can b

ine GEOs wit

m sunward o

US DSCOVR 

0 bands up t

attering angl

ion to cons

ogous to th

igh latitudes

Polar Region

mbination. 

th Obser

nstitutions re

monstrator o

tudies for suc

orithm 

surface refle

oduct, not ye

this surface 

ots, 

wari‐8 fire 

public and op

multiple pla

om missions

urly GEOs TE

llites Study  

–70° where b

ned to crea

GEO high lat

d NOAA (Lazz

be used in sy

th platforms

of the Earth 

satellite ca

to hourly. Si

les and atmo

strain BRDF 

e extra angu

s for the ma

s that in co

rvation a

esearched on

of the poten

ch exemplar 

ectance (uses

et realized, t

reflectance 

hotspots to

perational fir

tforms? 

s dedicated t

EMPO (NASA

both GEO qu

ate products

titude atmo

zara et al. 20

ynergy with L

s in other orb

and imagers

rrying the E

multaneous 

ospheric pat

models and

ular informa

ajority of the

onjunction w

pplicatio

n the capabi

ntial for fur

activities ar

s angular com

that combine

such as lan

o the AVHRR

re managem

to atmosphe

A), Sentinel‐4

uality and LE

s infeasible 

ospheric mot

014) that fill 

LEO platform

bit types. 

s stationed t

EPIC imager 

GEO image

th lengths (b

d estimates 

ation availab

e 12‐hour or

with GEOs ca

ons 

ility of syner

rther Earth 

e collected. 

mplementari

es LEO spatia

nd cover and

R and MOD

ent agencies

eric chemistr

4 (ESA), GEM

EO temporal

with either

tion vectors

the latitude

ms concludes

there have a

is currently

ery will have

but identical

of aerosol,

ble from the

bital period.

an complete

rgistic use of

Observation

ity) 

al resolution

d vegetation

DIS hotspots

s 

ry, namely a

S (KARI) and

l 

r 

s 

e 

s 

a 

y 

e 

l 

, 

e 

. 

e 

f 

n 

n 

n 

s 

a 

d 



 

GEO produc

• ABoM's in

short re

• The Unive

produc

scale as

Validation o

• Even with

tuning 

AOD. 

There is an

information

NOAA is aim

volcanic ash

The shared 

mechanism

of GEOs wi

between G

data standa

correction 

distributed 

4.6 C

A recent ex

harmonisat

surface refl

for the dua

MODIS or V

The retriev

such as des

challenge: i

the atmosp

observation

transfer mo

aerosol cla

assumption

[TBD ‐ Show

sensor, usin

(AOD) at X

validation t

A prerequis

calibration 

modelled t

1/Hyperion

differed fro

over a wide

ct input to L

nitial Himaw

ecord and sp

ersities of M

cts for which

ssessments o

of GEO prod

hout mergin

and cross‐va

 emerging t

n) and releva

ming to app

h clouds. 

use of LEOs 

 for harmon

th LEOs, inte

EOs and bet

ards is also d

issues. The 

across three

ase Stud

xample of a

ion issues is

ectance by Y

l‐view AATSR

VIIRS, and is n

al of aeroso

serts. The in

t is difficult t

phere. The C

ns that occur

odelling links

assification p

n that the BR

w a Figure d

ng plots from

X nm over A

ime series of

site for the

differences 

ogether by 

 that were p

om unity by 

e range of sce

EO producti

wari‐8 SST us

parseness of 

Maryland and

 GOES‐based

of consumpt

ducts by LEO 

ng the low le

alidation. Fo

trend to use

ant non‐satel

ply such “ent

used in syne

nisation of th

ercalibration

tween GEOs 

esirable. GSI

SCOPE‐CM 

e centres pro

dy 

 synergistic 

s the recent 

Yi Qin (CSIR

R and has su

now being ad

ol parameter

homogeneit

to distinguis

CSIRO meth

r once per da

s surface BR

providing re

DF shape is s

demonstrati

m IG's WGCV

Australia on

f AOD at the

 CSIRO met

and differen

linear mode

processed to

as much as 

ene brightne

Non‐met

on or vice ve

es a regress

the buoy ne

 Wisconsin h

d ET (4‐km) 

tive water us

products 

evel data or

r instance, C

 all relevant

llite data sou

terprise algo

ergistic appli

he GEO+LEO 

n of GEOs w

and LEOs, a

ICS has resul

activity for 

ovides a mod

algorithm t

developmen

O) and colle

ubsequently 

dapted to AH

rs over the l

ty and variab

h the effects

hod relies o

ay to decoup

RDF and top 

epresentative

stable over l

ng the resul

V‐40 presen

n date XX re

 Jabiru AERO

thod is harm

nces in spec

els that wer

 equivalent 

5% but wer

esses in the r

teorological Appl

ersa 

ion algorithm

etwork. 

have develop

serves as th

se. 

r products, G

CMA is valida

t satellite se

urces to prov

orithms” to, 

cations by th

products be

with each oth

and adoptio

lts and exper

globally con

del for global

hat illustrate

nt of a GEO+

eagues in Au

been applie

HI with SGLI 

land surface

ble anisotrop

s of aerosol 

n the differ

ple the BRDF

of atmosph

e aerosol t

ong period o

lts, or quant

tation? For 

etrieved from

ONET site in 

monisation 

ctral respons

re regressed

multiband re

re well cons

range 0.990–

lications for Next

m tuned to V

ped Landsat‐
e boundary 

GEOs and LE

ating its Hima

ensors (includ

vide a “best”

for instance

he different 

etween GEO

her via LEOs

n of commo

rtise to apply

nsistent prod

l coordinatio

es the new 

+LEO joint re

ustralia. The 

d to Himawa

on GCOM‐C.

e is challeng

py of the su

and BRDF on

rent view di

 and aerosol

ere (TOA) re

types, and 

of time. 

tify the imp

instance: To

m AHI and X

northern Au

of the GEO

se functions.

d against 27

esponses for

strained with

–0.997. 

t Generation of G

VIIRS SST obs

‐scale evapo

condition, t

EOs can be u

awari‐8 AOD

ding spectra

” analysis of g

e, mapping t

GEOs both m

s, including 

, correction 

on algorithm

y to the inte

duction of G

on of algorith

possibilities

etrieval of ae

technique w

ari‐8/AHI in 

. 

ing, particul

rface reflect

n reflectance

irections of 

l effects on t

eflectance. T

models the 

rovement in

op: A map o

XX/MODIS o

stralia.] 

O and LEO, 

. For AHI+M

700 hyperspe

r the two sen

h squared co

Geostationary Sat

servations, o

otranspiratio

hereby supp

used in com

D product aga

al, spatial, an

geophysical 

the horizont

motivates an

through inte

for spectral

s. Adoption 

rcalibration 

GEO‐ring sur

hms and form

 but also hi

erosol optica

was originally

combination

arly over br

tance contrib

e variations a

the near si

the TOA sign

The method 

 surface BR

n accuracy o

of Aerosol Op

observations

accounting 

MODIS both e

ectral image

nsors. Regre

orrelation co

ellites Study | 55

owing to the

n (ET; 30‐m)

porting field‐

bination for

ainst MODIS

nd temporal

parameters.

tal extent of

d provides a

ercalibration

l differences

of common

and spectral

rface albedo

mats. 

ghlights the

al depth and

y developed

n with either

right surface

butes to the

at the top of

imultaneous

al. Radiative

requires an

RDF on the

over a single

ptical Depth

. Bottom: A

for residual

effects were

es from EO‐
ession slopes

oefficients r
2

5 

e 

) 

‐

r 

S 

l 

. 

f 

a 

n 

s 

n 

l 

o 

e 

d 

d 

r 

e 

e 

f 

s 

e 

n 

e 

e 

h 

A 

l 

e 

‐
s 
2
 



56   | Non‐mete

4.7 C

The image 

coverage ap

satellite‐bas

and with d

characterist

algorithms t

Specific stra

– LEO

– Sim

– Low

Supporting 

– Bu

– Us

– Ta

– Ha

cal

– Co

CEOS has th

carrying ou

cooperation

validation. 

 

eorological Applic

onclusio

data from t

pproaching t

sed monitor

ifferent geo

tics of the tw

that are not 

ategies for th

O fine spatia

multaneous o

w‐ to mid‐lat

strategies th

ilding on LEO

ing the proc

king advanta

armonisation

libration met

ommon data 

he potential 

ut the prep

n between W

cations for Next G

n 

the new ge

those of the 

ing of dynam

metry. This 

wo platform

feasible for 

he fusion of G

al resolution 

observations

titude GEO a

hat can be en

O algorithm 

essing infras

age of mode

n of GEOs a

thods betwe

product vali

to significan

aration for 

WMO/GSICS

Generation of Ge

neration of 

polar orbitin

mic environm

creates an 

ms to strengt

either platfo

GEO and LEO

and GEO fin

s with differe

and High‐lati

nabled by int

experience a

structure of C

rn data appr

and LEOs, p

een GEO and

dation appro

ntly contribu

such syner

S and CEOS 

ostationary Satel

geostationa

ng LEO imag

mental variab

opportunity 

then or exte

orm alone. 

O data includ

e temporal r

ent viewing o

tude LEO. 

ter‐agency c

and teams;

CEOS and CG

roaches; 

articularly in

 LEO; 

oaches and s

ute through i

gistic use o

WGCV in c

llites Study  

ary imagers 

ers that have

bles, but wit

to combine

nd the LEO‐

de: 

resolution; 

or illuminatio

oordination 

GMS agencie

n regard to 

standards. 

its Working G

on different 

combining th

has spatial 

e until now f

th much grea

e the comple

‐based meas

on condition

include: 

s; 

calibration 

Groups and 

levels. An 

heir knowle

resolution a

formed the 

ater tempora

ementary m

surements o

ns; 

standards a

Virtual Cons

asset can b

dge for cali

and spectral

backbone of

al frequency

measurement

r apply new

and relative

stellations in

be also the

bration and

l 

f 

y 

t 

w 

e 

n 

e 

d 



 

5 C

This chapte

relevant to 

and their fu

previous ch

on‐going int

products. In

non‐met alg

5.1 U

To provide 

meteorolog

User Readin

detail, the 

launched G

information

of meteoro

satellite op

satellites th

Generation 

meteorolog

Another on

EUMETSAT 

EUMETSAT 

more effect

list to includ

Also the WM

its global ne

meteorolog

However, th

critical to en

5.2 T

Since 2005

harmonize 

Global Obse

importance

Specifically 

consistent i

different sa

CMA, EUME

calibration 

algorithms f

Coordin

er provides 

the further

ull exploitati

hapter. In vie

ter‐calibratio

n addition, s

gorithm deve

User enga

the user co

gical satellite

ness Navigat

portal prov

GEO satellite

n on user rea

ological serv

perators sho

hrough detail

Satellites”. 

gical Services

line resourc

sponsored E

satellite dat

tive use of th

de non‐met a

MO‐CGMS V

etwork of tra

gical (GEO) sa

he fleet of EO

nsure inter‐c

he Globa

5 satellite o

the calibrat

erving System

e to ensure r

globally me

inter‐calibra

atellite platfo

ETSAT, JMA 

of satellite in

for GEO‐LEO

nating

a short non

r coordinatio

ion in combi

ew of multi‐s
on efforts of

satellite ope

elopments a

agement 

mmunity wit

es planned to

tor (SATURN

vides inform

s, overview 

adiness plan

vices and ot

uld assist u

led list of act

However “u

s (NMHS) and

e for trainin

EUMETRAIN 

ta and produ

his satellite d

applications 

Virtual Labora

aining centre

atellites but 

O satellites i

comparabilit

al Space‐

perators an

ion of a ran

m (GOS). Con

reliability of 

erged “multi

tion to ensu

orms. Dedica

and KMA de

nstruments. 

O observation

Non‐met

g initia

n‐exhaustive

on and prog

ination with

sensor non‐m
f satellite ope

rators need 

nd to drive d

– SATUR

th a single p

o enter oper

) portal has 

mation abou

of ground s

ning to guid

ther users. T

sers in prep

tions outline

sers” in this 

d operationa

g to support

portal (TBD

ucts (e.g. NM

data. If satell

additional tr

atory for Tra

es and satell

also from en

s continuous

y of observa

‐based In

d science t

nge of instru

nsistent inte

EO data in 

‐satellite” p

ure seamless

ated GSICS P

eal with mo

To quantify 

ns. Whilst GS

teorological Appl

tives

 overview o

ression of n

 LEO observ

met products

erators unde

to engage m

data uptake 

RN, EUM

point of acce

ration in the 

been establ

t technical 

segments an

de the introd

Through use

paring them

ed in the “CB

context are

al user organ

t and increas

D add URL to

MHS) with tr

ite operator

raining requ

aining and Ed

ite operator

nvironmenta

sly expandin

ations from in

nter‐Calib

teams collab

uments onbo

er‐calibration

particular fo

roducts, e.g

s product qu

Processing an

nitoring of i

sensor perfo

SICS aims to 

lications for Next

of CGMS an

non‐meteoro

vations (GEO

s from a con

er GSICS sho

more broadl

from new st

ETRAIN, 

ess to inform

2015‐2020 t

ished by WM

specification

nd operation

duction of ne

er readiness

m for using t

S Guideline f

mainly the 

nisations. 

se the use of

o References

raining resou

rs were to ex

irements nee

ducation in S

rs aims to im

l (LEO) satel

g and becom

nstruments o

bration S

borate unde

oard operati

n of instrume

or monitorin

. from a con

uality and co

nd Research 

nstrument p

ormance GP

cover all sp

t Generation of G

d other age

ological appli

O‐LEO synerg

nstellation of

uld be expan

ly with user 

akeholders. 

WMO‐C

mation about

timeframe th

MO (TBD add

n of recent

ns, data acc

ew satellite d

s planning a

the new ge

for Ensuring 

National Me

f meteorolog

s) that provi

urces that w

xpand their G

ed to be acc

Satellite Mete

mprove data 

lites.  

ming more d

on different 

ystem (G

er GSICS to 

ional GEO a

ents onboard

ng of climate

nstellation o

omparability

Centres (GP

performance

RCs deploy s

ectra region

Geostationary Sat

ency initiativ

ications from

gies) as desc

f GEO image

nded to cove

community 

 

GMS VLa

t the new ge

he WMO‐CG

d URL to Ref

ly launched

cess and use

data into the

all WMO me

neration of 

User Readin

eteorological

gical satellite

ides users sp

ill enable th

GEO operatio

ommodated

eorology (VL

utilization no

iversified. Th

satellite plat

GSICS) 

monitor, im

nd LEO sate

d different sa

e variability a

of GEO imag

y of observa

PRC) operate

es and opera

satellite inte

s, the follow

ellites Study | 57

ves that are

m GEO orbit

cribed in the

ers (Figure 1)

er these new

to progress

ab 

eneration of

GMS Satellite

ferences). In

 and to be

e, as well as

e operations

embers and

operational

ness for New

l and Hydro‐

e data is the

pecifically of

em to make

onal product

d. 

Lab) through

ot only from

herefore it is

tforms. 

mprove and

ellites of the

atellites is of

and change.

gers, require

tions across

ed by NOAA,

ational inter‐
r‐calibration

wing sections

7 

e 

t 

e 

) 

w 

s 

f 

e 

n 

e 

s 

s 

d 

l 

w 

‐

e 

f 

e 

t 

h 

m 

s 

d 

e 

f 

. 

e 

s 

, 

‐
n 

s 



58   | Non‐mete

will only hig

the relevan

5.2.1 INF

One of th

geostationa

accurate in

mandatory 

calibration 

0.1‐0.15K, 

satellites h

instruments

satellite op

derivation o

The Meteor

satellites en

 

Figure 39

Whilst the 

calibration, 

have over 

calibration 

particular t

utility to pr

and absolut

potential to

accuracy be

accuracy, S

lunar refer

implications

consistency

With this re

could be set

 

eorological Applic

ghlight the a

t ones for th

FRARED  

e first obje

ary infrared 

strument pr

to have an 

system. The

like AIRS on

has enabled

s. Monitorin

perators and

of accurate a

rological Sat

nsures calibr

9: Himawari‐8

imagers on 

the calibrat

the years b

with other 

he latter m

ovide highly 

te accuracy 

o provide a

etter than 1.

I‐traceable a

ence standa

s for the ut

y and inter‐o
eference stan

t to a similar

cations for Next G

activities per

he meteorolo

ectives of G

imagery dat

re‐launch ch

independen

 advent of h

nboard Terra

d the interc

g of the cali

 provide als

and consisten

tellite Centre

ation monito

8 AHI band 1 a

the new gen

tion of the v

been adopte

satellite e.

ethod, prov

accurate ca

of 5‐10%, a 

bsolute radi

.0% (k=2). W

absolute me

ard. The av

tility of dat

operability a

ndard, absol

r level. 

Generation of Ge

formed for i

ogical geosta

GSICS was 

ta. A prereq

aracterisatio

nt mechanis

highly accura

a and Aqua

calibration 

bration of th

so the mean

nt products a

e (MSC) of J

oring of Him

and 2 vicariou

Ca

neration me

visible chann

ed using e.g

g. over Dee

ided that th

libration of t

significantly

iometric cal

Whilst this is 

asurements 

vailability of 

a acquired 

cross senso

ute accuracy

ostationary Satel

infrared and

ationary imag

to support 

quisite for s

on and onbo

m to verify 

ate hyperspe

a, CrIS onbo

of the geo

he geostatio

ns for impro

across differ

MA support

awari‐8 AHI.

us calibration

libration Port

teorological 

nels relies o

g. desert ta

ep Convecti

he instrumen

the visible ch

y better accu

ibrations of

beyond curr

of the Moo

such a hig

from solar 

rs and platf

y requiremen

llites Study  

 visible chan

gers. 

the develo

uccessful ex

oard calibrat

and monito

ectral instrum

oard Suomi‐N
ostationary 

nary imager

oved satellit

ent platform

s GSCIS by o

  

s statistics Ju

tal). 

geostationa

n various m

argets in vic

ve Clouds a

nts are capa

hannels. Wh

uracy can be 

f solar band

rent capabili

on are acquir

gh‐accuracy 

band instru

orms, and t

nts for visibl

nnel calibrati

opment of 

xploitation o

tion is requi

or the perfo

ments with a

NPP and IAS

satellites ag

s is now pro

e in‐orbit ch

ms. 

operating a 

ly 2016. (Cou

ary satellites 

ethods. Seve

carious calib

and Lunar c

able of Luna

ilst today, lu

achieved. L

 sensors in 

ities, it woul

red and dev

absolute re

uments, part

he construc

e and near‐i

ion activities

consistently

of infrared r

red. Howev

rmance of t

a calibration

SI onboard 

gainst these

ovided routin

heck‐out as 

GPRC that a

 

rtesy JMA, Hi

have accura

eral various 

bration meth

calibration m

ar observatio

unar calibrat

unar calibra

orbit with 

ld be achiev

eloped into 

eference has

ticularly wit

tion of clim

nfrared chan

s as they are

y calibrated

adiances an

er, it is also

the onboard

 accuracy of

the Metop‐
e reference

nely by most

well as the

among other

imawari‐8 

ate onboard

approaches

hods, cross‐
methods. In

ons, has the

ion provides

tion has the

SI‐traceable

vable if high‐
an absolute

s significant

h regard to

ate records.

nnel sensors

e 

d 

n 

o 

d 

f 

‐
e 

t 

e 

r 

d 

s 

‐
n 

e 

s 

e 

e 

‐
e 

t 

o 

. 

s 



 

 

Figure 40:

visible calib

Clouds, Mo

result is no

5.3 E

The EUMET

products, w

activities ar

their respec

available to

or offline. T

collaboratio

developed a

The SAFs ar

other agree

operational

The networ

• Nowcasti

• Numerica

• Ocean an

• Climate M

• Land Surf

• Ozone an

• Radio Occ

• Hydrolog

NWC SAF 

The main g

Range Fore

operational

(MSG)) or p

 A compariso

bration slope a

oon = Lunar ca

ormalized aga

UMETSA

TSAT Satellit

with each on

re centrally 

ctive user co

o users for us

The SAFs tha

on and join

and distribut

re located w

ed entities l

l activities no

rk of EUMETS

ng SAF (NWC

al Weather P

nd Sea Ice SA

Monitoring S

face Analysis

nd Atmosphe

cultation Me

y SAF (H SAF

goal of the N

ecasting. The

l meteorolo

polar orbits (e

n of various c

as derived us

alibration, RST

ainst the first 

linear

AT Satellit

te Applicatio

ne being ded

coordinated

ommunities. 

se in their ow

at provide so

t developm

ted to NMA 

within the Na

linked to a 

ot carried ou

SAT SAFs con

C SAF); 

Prediction SA

AF (OSI SAF); 

AF (CM SAF)

s SAF (LSA SA

eric Chemistr

eteorology SA

F). 

NWC SAF is t

e software, 

gical satellit

e.g. Metop o

Non‐met

calibration me

ing three cali

TAR = Vicario

calibration re

r regression. (

te Applic

on Facilities 

dicated to a

 so as to en

Their delive

wn environm

oftware/tool

ment activitie

users with li

ational Mete

user commu

ut by EUMETS

nsists of the:

AF (NWP SAF

); 

AF); 

ry Monitorin

AF (ROM SA

to produce s

which is fo

tes flying in

or NOAA) as 

teorological Appl

ethods. Time 

bration meth

ous Calibration

esult. The sha

(Takahashi an

cation Fa

(SAFs) prov

a particular u

nsure that th

erables rang

ment, to data

ls and monit

es as well 

mited resou

eorological S

unity, and c

SAT centrally

: 

); 

g SAF (O3M 

F); 

software pac

r local insta

n geostation

well as their

lications for Next

series repres

hods (DCC = Cr

n using radiat

aded are show

nd Okuyama, 

cilities (S

vide users w

user commu

he SAFs pro

e from a spe

a and produ

toring capab

as enabling

rces in satell

ervices (NM

carry out re

y.  

SAF); 

ckages that s

allation at th

nary orbits 

 successors.

t Generation of G

sentation of v

ross calibratio

tive Transfer M

ws the 95% co

2015). 

SAFs) 

with operatio

unity and ap

vide reliable

ecific piece 

cts made av

bilities could 

g simple sof

lite remote s

S) of EUMET

levant resea

support Now

he user's sit

(e.g. Meteo

Geostationary Sat

ariation in th

on using Deep

Model simula

onfidence inte

onal data an

pplication ar

e and timely

of software 

vailable in ne

be used as 

ftware pack

sensing.  

TSAT Membe

arch, develo

wcasting and

te, processes

osat Second 

ellites Study | 59

 

e MTSAT‐2 

p Convective 

ations). Each 

erval of the 

nd software

ea. The SAF

y services to

to be made

ear real‐time

a model for

kages to be

er States, or

opment, and

d Very Short

s data from

Generation

9 

e 

F 

o 

e 

e 

r 

e 

r 

d 

t 

m 

n 



60   | Non‐mete

NWP SAF 

The main o

by developi

and produc

achieve this

satellite dat

SAF, in the

operational

OSI SAF 

The OSI SA

EUMETSAT 

satellites at

based on c

coverage. 

CM‐SAF 

The CM SAF

exploitation

climate var

programs s

the World C

Observation

LSA SAF  

The objecti

interactions

algorithms 

wide user c

seasonal fo

production 

O3M SAF 

The O3M S

products, t

monitoring 

ROM SAF 

The ROM S

Weather Pr

satellite me

climate var

software pa

H SAF 

The H SAF 

for operatio

observation

organisatio

 

eorological Applic

bjective of t

ing techniqu

cts from EUM

s objective, t

ta processing

e sense that 

l products an

F is a respo

Member an

t the ocean‐
continuously 

F generates a

n of satellite

iables of the

uch as the G

Climate Rese

ns (GEO) and

ve of the LS

s and biosp

that will allo

ommunity, r

orecasting an

and hydrolo

AF develops

o support t

of ozone de

SAF generat

rediction (NW

easurements

riables of th

ackage conta

operationall

onal hydrolo

n satellites in

ns.  

cations for Next G

the NWP SAF

ues for more

METSAT sate

the NWP SA

g modules n

the NWP d

nd data. 

nse to requ

nd Cooperati

‐atmosphere

increasing t

and archives

e measurem

e Earth syste

Global Climat

earch Progra

d Copernicus

SA SAF is to 

phere applic

ow an opera

ranging from

nd climate m

ogy.  

s, produces, 

he services 

pletion, air q

tes and arch

WP) applicat

s with state‐
he Earth sys

aining modul

y generates

ogical applica

n geostation

Generation of Ge

F is to increa

e effective us

ellites progra

AF updates, a

eeded to me

delivers proc

irements, fr

ing States, fo

e interface. T

temporal an

s high‐quality

ents with st

em. The app

te Observing

mme (WCRP

s framework.

take full adv

cations. A st

ational use o

m surface pro

models to a

archives, va

of the EUM

quality and s

hives high‐q
tions and sp

of‐the‐art al

stem. The R

les for assim

, validates, d

ations, starti

nary and pol

ostationary Satel

ase the bene

se of satellit

ammes, and

assesses and

eet those re

cessing mod

om the met

or comprehe

The OSI SAF

nd geograph

y datasets fo

tate‐of‐the‐a
plication are

g System (GC

P), and are a

. 

vantage of r

trong emph

of data from

ocesses mod

griculture a

lidates and 

METSAT Mem

urface UV ra

uality GPS R

ecific climat

gorithms, to

OM SAF is 

ilation of RO

distributes a

ing from the

lar orbits, o

llites Study  

efits derived 

e data, and 

 the related

 prioritises u

quirements. 

dules to Euro

teorological 

ensive inform

F offers a pr

ical resoluti

or specific cli

art algorithm

as cover the

COS), the W

also vital for 

emotely sen

hasis is put 

 EUMETSAT 

elling e.g. Nu

nd forestry 

disseminate

mber States 

adiation. 

Radio Occult

e application

o derive info

also engage

O data in NW

and archives

e acquisition

perated bot

from nume

to improve 

 programme

user require

The NWP SA

opean NWP

and oceano

mation deriv

recious comp

on products

imate applic

ms, to derive

e objectives 

orld Climate

activities wi

nsed data on

on develop

satellites. T

umerical We

applications

s ozone and

in weather 

tation (RO) 

n areas, thro

ormation abo

ed in develo

WP models. 

 high‐quality

n and proces

h by EUMET

rical weathe

the exploita

es of other a

ments and d

AF is similar 

 operators, 

ographic com

ved from me

plement to 

s from coast

ation areas, 

e informatio

of various i

e Programme

thin the Gro

n land, land‐
ping and im

The LSA SAF 

eather Predic

s e.g. fire ha

d atmospher

forecasting

datasets fo

ough the exp

out the atmo

oping an RO

y datasets a

ssing of data

TSAT and ot

er prediction

ation of data

agencies. To

develops the

to the NWC

rather than

mmunities of

eteorological

in‐situ data,

tal to global

through the

n about the

nternational

e (WCP) and

oup on Earth

‐atmosphere

mplementing

addresses a

ction (NWP),

azards, food

ic chemistry

g, as well as

r Numerical

ploitation of

osphere and

O processing

nd products

a from Earth

her satellite

n 

a 

o 

e 

C 

n 

f 

l 

, 

l 

e 

e 

l 

d 

h 

e 

g 

a 

, 

d 

y 

s 

l 

f 

d 

g 

s 

h 

e 



 

The H SAF m

• The gene

• The indep

to thos

fires, la

5.4 B

TBD 

• High‐light

user co

• Different 

• Refer to d

mainly focuse

ration of pre

pendent vali

se initiatives

andslides and

ilateral c

t the exemp

ommunity fo

user focus/i

detailed non

es on: 

ecipitation p

dation of ne

 which want

d drought co

collabora

plary user en

r Himawari‐8
input as und

‐met produc

Non‐met

roducts, soil 

w products f

t to mitigate

onditions, an

ation Japa

ngagement o

8. 

er 5.1 – in th

ct catalogue 

teorological Appl

moisture pr

for hydrolog

e hazards an

d improve w

an‐Austr

of JAXA/JMA

his case GEO

http://geoap

lications for Next

roducts and s

gical applicat

nd natural d

water manage

ralia 

A with Austr

‐LEO researc

pplications.o

t Generation of G

snow param

ions with sp

isasters, suc

ement. 

alia to build

ch user comm

org and GEO‐

Geostationary Sat

eters; 

ecial relevan

ch as flash fl

d a strong no

munity. 

‐LEO worksh

ellites Study | 61

nce attached

oods, forest

on‐met GEO

hops. 

1 

d 

t 

O 



62   | Non‐mete

6 S

This study 

providers a

their existin

infrastructu

environmen

to society. 

product im

user comm

dedicated w

meteorolog

from Himaw

The progre

Earth Obse

(SBAs) main

(e.g. land, 

blooms, spr

were highli

aligns with t

Many envir

technical si

achieved fr

production 

is an area t

inter‐ and v

TBD: Need t

study with C

To achieve 

observation

• Rec

non

ope

the

env

• Spa

met

adv

GEO

• Me

deli

Colo

leve

ben

on 

eorological Applic

Summa

highlighted 

nd to existin

ng substanti

ure and expe

ntal monitor

In impleme

provements 

unity of non

workshops w

gical GEO pro

wari‐8 (see C

ssive implem

rvation Syste

nly Disasters

coastal and 

read of infec

ghted in Ch

the CEOS Str

ronmental st

imilarity of 

om a conste

of consisten

hat is alread

vicarious calib

to highlight 

CEOS Strateg

better inte

n application

cognising tha

n‐met applica

en to arrange

 new GEOs, 

vironmental 

ace Agencies

t GEO user

vanced algor

O‐ring imple

teorological 

ivery of key 

our Radiome

el non‐met 

nefit areas. H

user require

cations for Next G

ary and

the value of

ng and pros

ial investme

ertise to non

ring that is th

enting these 

 from collab

n‐meteorolo

will advance 

oducts. A goo

Chapter 5). 

mentation o

em of Syste

 (e.g. polluti

 ocean man

ctious diseas

apter 3. Op

rategic Guida

tudies would

the current 

ellation of G

ntly inter‐cal

dy well addre

bration of GE

the relevanc

gic Goals etc

gration and

s recommen

at the existin

ations from 

ements by w

particularly 

monitoring a

s and Meteo

r community

rithms that m

mentation. 

satellite op

non‐met ge

etry (OCR) e

products for

However new

ments. 

Generation of Ge

d Reco

f non‐met a

pective user

ent in GEO a

n‐meteorolog

he aim of the

new applic

boration and

gical applica

algorithm d

od example 

of new non‐m
ms (GEOSS) 

on events, f

nagement), 

ses) and Wat

ptimization o

ance. 

d benefit from

and to be 

EO imagers 

ibrated prod

essed by CG

EO using LEO

ce and linkag

.  

 uptake of 

ndations are:

ng LEO scien

the new GEO

which their s

in collabora

agencies. 

orological Sat

y to foster 

may lead to

perators ma

eophysical p

e.g. water‐le
r various ter

w products a

ostationary Satel

omme

pplications f

rs of EO sate

and LEO inf

gical GEO ap

eir LEO prog

cations, agen

d inter‐comp

ations. Engag

developmen

is the Japan‐

met applicat

by addressi

loods, fire), 

Biodiversity

ter (e.g. fish

of the social 

m global cov

launched ad

or GEO‐ring

ducts against

MS/GSICS w

O sensors.  

ges to CEOS 

non‐met GE

:  

nce teams co

Os, Meteoro

science and o

ation with pa

tellite Opera

the collabo

o a harmoniz

ay initially p

roducts such

eaving radia

rrestrial and

and key appl

llites Study  

ndatio

from GEO o

ellite data. A

rastructure 

pplications. T

grammes, an

ncies will fu

parisons with

gement with

ts as well a

‐Australia co

tions from G

ng many of 

Climate (e.g

(e.g. conse

eries and ha

benefit of s

verage of sat

dvanced GE

. A key chall

t reference i

working on in

VCs and WG

EO observat

onstitute a v

ological Satel

operational 

artners such 

ators should

orative deve

zation of alg

progress the

h as Land Su

nce, which e

 oceanic ap

ications may

ons 

rbit both to

Agencies can

and applica

This will stre

d thereby de

rther benef

h other age

h the user c

s increase u

ollaboration o

GEO orbit a

the differen

. predicting, 

rvation), He

abitat) – a fe

space‐based

tellite observ

O sensors (

lenge in term

nstruments 

nter‐agency 

Gs. Blue Plan

ions across 

valuable reso

lite Operato

teams can e

as the NMH

 also engage

elopment an

gorithms suit

e implemen

urface Refle

enable the d

plications ad

y require re‐

o CEOS agen

n get a bette

tions, by ap

engthen the 

elivers increa

it from effic

ncies but al

ommunity, e

uptake of th

on non‐met 

lso supports

nt Societal B

mitigating),

ealth (e.g. h

ew of these 

d Earth obse

vations, whic

see Table X

ms of data q

or calibratio

data harmon

et etc. Align

the full ran

ource on wh

ors are encou

expand their 

HSs or other 

e broadly w

nd inter‐com

table for mu

ntation and 

ctance (LSR)

developmen

ddressing m

prioritisation

cies as data

er return on

pplying their

science and

ased benefit

ciencies and

so from the

e.g. through

he new non‐
applications

s the Global

enefit Areas

 Ecosystems

armful algal

applications

ervation also

ch given the

XX) could be

quality is the

on sites. This

nization and

ment of this

nge of Earth

hich to build

uraged to be

activities to

operational

ith the non‐
mparison of

ulti‐platform

operational

) and Ocean

nt of higher‐
any societal

n depending

a 

n 

r 

d 

t 

d 

e 

h 

‐
s 

l 

s 

s 

l 

s 

o 

e 

e 

e 

s 

d 

s 

h 

d 

e 

o 

l 

‐
f 

m 

l 

n 

‐
l 

g 



 

• A h

wit

con

cov

• Me

wid

as S

• Spa

rad

cali

acc

• In‐s
sha

• Me

app

Cos

igh‐level of i

h various ca

nsistency de

verage of mu

teorological 

dely and incl

SATURN, EUM

ace agencies

iometric pro

bration site

uracy assess

situ validatio

red openly t

teorological 

proaches suc

st‐efficient so

inter‐agency

libration app

rived from 

lti‐sensor m

Satellite Op

ude these ap

METRAIN an

s should dir

oducts such 

es and foste

sments. 

on data collec

to foster algo

Satellite Op

ch as the CEO

olutions for d

Non‐met

y coordinatio

proaches, lik

a constellat

erged produ

perators and

pplications i

d WMO‐CGM

rectly suppo

as the RadC

er interactio

cted by the c

orithm devel

perators and

OS AHT on F

data distribu

teorological Appl

on and a stro

ke GSCIS and

tion of GEO

ucts. 

d Space Age

nto the train

MS‐VLab. 

ort where p

CalNet or AER

ons with the

community a

opment and

d Space Age

Future Data A

ution like GEO

lications for Next

ong engagem

 the CEOS W

O imagers (

encies shoul

ning require

ossible cal/v

RONET(‐OC) 

e user com

as well as an

d validation.

encies shoul

Architecture

ONETCast sh

t Generation of G

ment in vario

WGCV is requ

GEO‐ring) t

d promote 

ments for th

val infrastru

network inc

mmunity to 

d simulated 

ld take adva

es to address

hould be exp

Geostationary Sat

us calibratio

uired to achi

o advance 

non‐met GE

he user com

ucture for v

cluding syste

support val

test data se

antage of m

s the data vo

loited as we

ellites Study | 63

n initiatives,

eve product

quasi‐global

EO products

munity such

validation of

em vicarious

idation and

ts should be

modern data

olume issue.

ll.  

3 

, 

t 

l 

s 

h 

f 

s 

d 

e 

a 

. 



64   | Non‐mete

Ackno

TBD 

eorological Applic

owledg

cations for Next G

gment

Generation of Ge

ts 

ostationary Satelllites Study  



 

Appen

[Not comple

 

Abbreviat

AAT

A

AC‐
AG

A

A

A

A

AHV

BR

CE

CG

CM

CO

CSI

D

D

E

F

GCOM

GE

G

GEO‐CA

GI

GHRS

GO

GO

GO

GS

H

H

INS

JM

KA

KM

L

L

L

NA

ND

ndix A

ete – needs 

tion Descri

TSR Advan

ABI Advan

‐VC Atmos

GRI Advan

AHI Advan

AHT Ad‐hoc

AMI Advan

AOD Aeroso

VRR Advan

RDF Bidirec

EOS Comm

MS Coordi

MA China 

MS Comm

IRO Comm

DLR Deutsc

DSR Downw

EO Earth O

ESA Europe

FCI Flexibl

Y‐4 Feng‐Y
M‐C Global

MS Geosta

GEO Geosta

APE GEOsta

IRS Geosta

SST Group 

OCI Geosta

OES Geosta

ME Global

SICS Global

RIT High‐ra

HSD Himaw

SAT Indian 

IRS Infrare

MA Japane

ARI Korean

MA Korea 

LEO Low Ea

LMI Lightn

LRIT Low Ra

LST Land S

ASA Nation

DVI Norma

A  Gloss

checking aga

ption 

ced Along Tr

ce Baseline I

spheric Comp

ced Geostat

ced Himawa

c Team 

ced Meteoro

ol Optical De

ced Very Hig

ctional Refle

mittee on Eart

inating Grou

Meteorologi

munication, O

monwealth Sc

ches Zentrum

ward Shortw

Observation 

ean Space Ag

e Combined

Yun‐4 

 Change Obs

ationary Env

ationary Orb

aionary Coas

ationary Inte

for High Res

ationary Oce

ationary Ope

 Ozone Mo

 Space‐base

ate Informat

wari Standard

National Sat

ed Sounder 

ese Meteoro

n Aerospace 

Meteorolog

arth Orbiting

ing Mapping

ate Informat

Surface Temp

nal Aeronaut

alized Differe

Non‐met

sary of

ain] 

rack Scannin

Imager 

position Virtu

ionary Radia

ari Imager 

ological Imag

epth 

gh Resolution

ctance Distri

th Observati

p for Meteo

ical Administ

Ocean and M

cientific and 

m für Luft‐ un

wave Radiatio

gency 

 Imager 

servation Mi

ironment Sp

bit 

stal Air Pollu

erferometric 

solution SST

ean Color Ima

erational Env

nitoring Exp

d Inter‐Calib

tion Transmi

d Data 

tellite 

ological Agen

Research In

ical Administ

g 

g Imager 

tion Transmi

perature 

tics and Spac

ence Vegetat

teorological Appl

f acron

g Radiomete

ual Constella

ation Imager

ger 

n Radiomete

ibution Func

on Satellites

rological Sat

tration 

eteorologica

Industrial Re

nd Raumfahr

on 

ssion ‐ Clima

pectrometer

tion Events

Infrared Sou

ager 

vironmental 

eriment 

bration Syste

ssion 

cy 

stitute 

tration 

ssion 

ce Administra

tion Index 

lications for Next

nyms

er 

ation 

er 

ction 

s 

tellites 

al Satellite 

esearch Orga

rt 

ate 

under 

Satellite 

m 

ation 

t Generation of G

anisation 

Geostationary Satellites Study | 655 



66   | Non‐mete

NM

NM

NM

M

M

MO

M

M

MTS

N

NO

O

P

POLD

S

SATU

S

SCOPE‐C
SEV

SCIAMAC

S

T

U

WG

WG

WM

 

 

eorological Applic

MA Non‐M
MHS Nation

MSC Nation

MCSI Multip

ISR Multi‐a
DIS Moder

MSC Meteo

MSG Meteo

SAT Multi‐f
NIR Near‐i

OAA Nation

OMI Ozone

PNG Portab

DER Polaris

SAF Satellit

URN Satellit

SBA Societa

CM Sustain

VIRI Spinni

CHY Scanni

SST Sea Su

SM Total S

URL Unifor

GCV Workin

GISS Workin

MO World 

  

 

cations for Next G

Meteorologic

nal Meteorol

nal Meteorol

ple Channel S

angle Imagin

rate Resoluti

orological Sat

osat Second G

functional Tr

nfrared 

nal Oceanic a

 Monitoring 

ble Network 

sation and D

te Applicatio

te User Read

al Benefit Ar

ned, Coordin

ng Enhanced

ng Imaging A

rface Tempe

Suspended M

m Resource 

ng Group on 

ng Group on

Meteorolog

Generation of Ge

al Applicatio

ogical and H

ogical Satell

Scanning Ima

ng Spectro‐R
ion Imaging S

tellite Cente

Generation

ransport Sate

and Atmosph

Instrument

Graphics 

irectionality 

on Facility 

diness Naviga

rea 

nated Proces

d Visible and

Absorption s

erature 

Matter 

Locator 

Calibration a

 Information

gical Organisa

ostationary Satel

on 

Hydro‐meteo

ite Center 

ager 

adiometer 

Spectro‐radi

r 

ellite 

heric Admini

of the Earth

ator 

ssing of Envir

 Infra‐Red Im

spectromete

and Validatio

n Systems an

ation 

llites Study  

rological Ser

iometer 

stration 

’s Reflectanc

ronmental Sa

mager 

r for Atmosp

on 

nd Services 

rvices 

ce 

atellite Data 

pheric Charto

for Climate 

ography 

Monitoring



 

Refere

[Not comple

 

Baldassarre

SEVIR

Antal

Bessho, K. 

Mete

Vol. 9

Ceccato, P. 

Moni

Medi

CGMS‐44‐K
Coord

CGMS44‐CM

Group

CGMS‐44‐E
Satell

CGMS‐44‐E
Netw

for M

Cline D., Ro

Resea

r.gov

CMA URL, (

Coelho S., (

CGM

Emelyanova

of bl

temp

209.  

Gao, F., Ma

reflec

Remo

Goldberg, M

2016

Grover‐Kop

clima

doi:1

Hashimoto 

data,

Tokyo

ences 

ete, not fully

e, G., Pozzoli,

RI fire obser

lya in 2008. A

et al. (201

eorological 

94, No. 2 p. 1

, Vancutsem

itor Changin

icine, Volume

MA‐WP‐01, 

dination Gro

MA‐WP‐01, (

p for Meteor

UMETSAT‐W
lites (CGMS)

UMETSAT‐W
work): Sustain

Meteorologica

ost A., Pain

arch, Algo

/products/A

2016), http:/

2016), Land 

S‐44 Plenary

a, I. V., McVi

ending Land

poral dynami

asek, J., Sch

ctance: pred

ote Sensing, 

M, (2016), J

, College Par

pec E. K., Blu

ate informat

0.1186/1475

M., Higurash

 The Sixth A

o/Japan. 

y formatted]

, L., Schmidt

rvations to d

Atmos. Chem

16), “An Int

Satellites”. 

151‐183.  

m, C., Klave

g Malaria Tr

e 2012. 

(2016), “St

oup for Meteo

(2016), “Rep

rological Sat

WP‐34, “Land

, 2016. 

WP‐33, (201

ned Develop

al Satellites (

ter T. and B

orithm The

ATBDs/option

//www.nsmc

Surface Ana

y Session‐44,

car, T. R., Va

dsat–MODIS 

ics: A framew

waller, M., 

dicting daily

44(8), 2207–

PSS Applicat

rk, United Sta

umenthal, M

tion resour

5‐2875‐5‐38.

hi A., Takena

Asia/Oceania

Non‐met

 

t, C. C., Unal

drive smoke 

m. Phys., 15(

roduction to

Journal 

r, R., Rowla

ransmission 

tatus report

orological Sa

port on the s

tellites (CGM

d Surface Ana

6), “EUMET

pment and O

(CGMS). 

Bovitz C., (2

eoretical B

n2/Cryosphe

c.org.cn/en/

alysis SAF – L

, 8.6.2016, B

an Niel, T. G.,

surface ref

work for algo

& Hall, F. (2

y Landsat su

–2218.  

tions and U

ates, 8‐12 Au

M. B., Cecca

ces for ma

. 

aka H. and N

a Meteorolo

teorological Appl

, A., Kindap,

plumes in t

14), 8539–85

o Himawari

of the M

nd, J., Conn

Potential in

t on the cu

atellites (CGM

status of cur

MS). 

alysis SAF ‐ L

TSAT’s Netw

Operations o

2010): NOAA

Basis Docu

ere_SnowCov

NSMC/Chan

LSA SAF, Join

iot, France.

, Li, L. T., & v

flectances in

orithm select

2006). On th

urface reflec

ser Engagem

ugust 2016.

to, P., Dinku

alaria contro

Nakajima T., 

ogical Satellit

lications for Next

, T., Menzel,

the CMAQ a

558. 

‐8/9— Japa

Meteorologic

or, S.J. (201

Epidemic R

urrent and f

MS).  

rrent and fut

LSA SAF”, Coo

work of Sa

of Products f

A NESDIS Ce

ment –

ver_v2.0_no

nels/cmacas

nt CGMS‐CEO

van Dijk, A. I.

n two lands

tion. Remote

he blending 

ctance. IEEE

ment, STAR 

u, T., Omum

ol in Africa

2015: Aeros

te Users' Co

t Generation of G

 W. P., … Ka

ir quality m

n’s New‐Ge

cal Society 

12), A Vecto

egions of Af

future satel

ture satellite

ordination G

atellite App

from Satellite

enter for Sa

Snow Cov

_color.pdf. 

st.html.  

OS Side Even

 J. M. (2013)

capes with 

e Sensing of 

of the Land

E Transactio

JPSS Annual

mbo, J. A, C

a. Malaria 

sol retrieval u

onference, 9

Geostationary Sat

aiser, J. W. (2

odel: a case

eneration Ge

of Japan

rial Capacity

frica. Journa

llite systems

e systems”, C

Group for Me

plication Fac

es”, Coordin

atellite Appli

ver, http:/

t on the Occ

). Assessing t

contrasting 

Environmen

dsat and MO

ons on Geos

l Science tea

onnor, S. J. 

Journal, (20

using Himaw

9 – 13 Nove

ellites Study | 67

2015). Using

e study over

eostationary

n, Ser. II

y Product to

l of Tropical

s by KMA”,

Coordination

eteorological

cilities (SAF

nation Group

ications and

/www.goes‐

casion of the

the accuracy

spatial and

nt, 133, 193–

ODIS surface

science and

am Meeting

Web‐based

006), 5:38,.

wari‐8 visible

ember 2015,

7 

g 

r 

y 

I 

o 

l 

, 

n 

l 

F 

p 

d 

‐

e 

y 

d 

–

e 

d 

g 

d 

. 

e 

, 



68   | Non‐mete

Independen

in‐ea

IOCCG (201

Intern

JMA URL 1, 

JMA URL 2, 

http://www

cessin

JMA URL 3, 

Jolivet D., R

moni

Confe

Kalluri, S, e

Servic

Satel

Lazzara, M.

Atmo

Clima

Le Borgne, 

warm

Legendre, M

Confe

Legeckis, R

Temp

and M

Li, F., Jupp, 

Use o

in Ap

Masaya Tak

using

Nove

Minnis, P., 

Oper

Visibl

Murakami, 

Wate

Neukerman

suspe

Sea. O

Neukerman

in co

949 2

Nigam, R., B

Serie

India

eorological Applic

nt (2016), ht

st‐africa‐179

12), Ocean C

national Oce

(2016), http

(2016) 

w.data.jma.g

ng_Himawar

(2016) http:

Ramon D., B

toring over 

erence, Darm

et al. (2015)

ce Oriented 

lites." Remo

. A., Dworak

ospheric Mo

atology, 53(2

P., Legendre

ming estimate

M., et al. "Fr

erence. 

R. and P. L

peratures of

Management

D. L. B., Red

of Atmosphe

plied Earth O

kahashi and 

g the Moon 

ember 2015, 

Nguyen, L., 

ational and 

le Channels a

H. (2016). O

ers: Techniqu

ns, G., Ruddic

ended matte

Optics Expre

ns G., 2012: O

astal waters

2. 

Bhattacharya

s Vegetation

n Soc Remot

cations for Next G

ttp://www.in

97003.html 

Colour Obse

ean Colour C

p://www.dat

o.jp/mscweb

riCloud.pdf 

://www.data

Bernard E., D

land using 

mstadt, Germ

), "A High P

Architecture

te Sensing 7

k, R., Santek

tion Vectors

2), 534–547. 

e, G., & Péré,

es. Remote S

rom MSG to 

e Borgne, 2

f the Atlantic

t 3(49), P.4‐8

ddy, S., Lym

eric and BRDF

Observations

Arata Okuya

Images .The

Tokyo, Japa

Doelling, D. 

Research M

as Reference

cean color e

ues, Applicat

ck, K., Berna

er from geos

ess, 17(16), 1

Optical in sit

s. Ph.D. disse

a, B. K., Gun

n Index from

te Sens, 40(1

Generation of Ge

ndependent.

rvations fro

oordinating 

a.jma.go.jp/

b/en/himaw

a.jma.go.jp/m

Deschamps 

MSG/SEVIRI

many, 8‐12 S

Performance

e for the Ne

.8, 10385‐10

k, D. A., Hoo

s from Com

, S. (2012). C

Sensing of En

MTG, Cost‐

2009: EUME

c and Indian

8, ISSN 1392

burner, L., M

F Correction 

s and Remot

ama, 2015: V

e Sixth Asia/

n. 

R., Young, D

Meteorologica

es. Journal of

estimation by

tions, and Ch

rd, E., Ramo

tationary sat

14029.  

tu and geost

ertation, Un

njal, K. R., Pa

m Indian Geo

1), 1–9.  

ostationary Satel

.co.uk/news/

m a Geostat

Group, No. 1

/mscweb/en/

ari89/cloud_

mscweb/en/

P.‐Y., Riedi J

. in: Proceed

eptember 20

e Remote Se

ext Generatio

0399. 

over, B. T., V

posite Satel

Comparison o

nvironment, 

Effective Op

ETSAT Geos

n Oceans sin

‐1649, 2009

Mueller, N., T

to Standard

te Sensing, 3

Visible Chann

/Oceania Me

D. F., Miller, W

al Satellite I

f Atmospher

y Himawari‐8
hallenges.  

on, D., Necha

tellites: a fea

ationary sate

iversité du L

admanabhan

ostationary S

llites Study  

/world/africa

tionary Orbi

12, IOCCG, D

/himawari89

_service/fig/

/himawari89/

J., Nicolas J

ding of the 

008, ISBN 97

ensing Produ

on of Geosta

Velden, C. S.

lite Data. Jo

of MSG/SEV

124, 622–62

perations of 

stationary S

nce 2004, En

. 

Tan, P., & Is

ize Landsat 

(3), 257–270

nel Calibratio

eteorologica

W. F., & Kra

magers. Par

ric and Ocean

8/AHI. Remo

ad, B., & Des

asibility stud

ellite‐borne 

Littoral Côte 

n, N., & Pate

Satellite and

a/the‐great‐

it, Antoine, 

Dartmouth, C

9/cloud_serv

/Brief_techni

/himawari_c

. M. and Ha

EUMETSAT 

78‐92‐9110‐0

uct Generat

ationary Ope

., & Key, J. 

ournal of Ap

IRI and drifti

26.  

a Complex S

atellite Mon

nvironmenta

lam, A. (201

Data. IEEE Jo

0.  

on of JMA’s 

l Satellite U

tz, D. P. (200

rt I: Evaluatio

nic Technolo

ote Sensing o

schamps, P.‐Y
dy with SEVIR

observation

d’Opale, Fra

el, N. K. (201

 Comparison

drought‐disa

D. (ed.), Rep

Canada. 

vice/cloud_se

ical_informa

cast/transitio

agolle O., 20

Meteorolog

082‐8 ISSN 10

ion System 

erational En

R. (2014). H

pplied Mete

ing buoy der

System", Spa

nitors the S

al Research, 

10). An Evalu

ournal of Sele

Geostationa

sers' Confer

02). Rapid C

on of Resea

ogy, 19(9), 12

of the Ocean

Y. (2009). M

RI in the Sou

s of suspend

ance, ISBN 9

11). Formulat

n with Globa

aster‐looms‐

ports of the

ervice.html

tion_on_ac

on.html 

008: Aerosol

ical Satellite

011‐3932. 

Based on a

vironmental

igh‐Latitude

orology and

rived diurnal

aceOps 2010

Sea Surface

Engineering

uation of the

ected Topics

ary Satellites

rence, 9 –13

alibration of

rch Satellite

233–1249. 

s and Inland

apping total

uthern North

ded particles

978 90 7028

tion of Time

al Product. J

‐

e 

l 

e 

a 

l 

e 

d 

l 

0 

e 

g 

e 

s 

s 

3 

f 

e 

d 

l 

h 

s 

8 

e 

J 



 

Pavolonis M

Chall

Anch

Roberts, G.

SAF 

Atmo

Romano, F., 

Using

Schmit, T. J

Amer

Temimi, M.

Caspi

1593

Trentmann 

provi

2013

Vanhellemo

and c

in: P

Mete

Vienn

Vermote, E

using

Xiong, X., a

Adva

Xie, P., and

estim

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

M., 2015: Th

enges for O

orage, Alask

, Wooster, M

Meteosat FR

osphere Mon

Ricciardelli, E

 MSG‐SEVIRI D

., et al. "Intr

rican Meteor

., Romanov, 

ian Sea using

.  

J., Müller R

ded by CM 

, Vienna, Au

ont Q., Neuk

coccolithoph

Proceedings 

eorological S

na, Austria,1

., & Kaufma

g ocean and c

and W. Barn

nces in Atmo

 Arkin, P. A.

mates, and nu

he WMO Sat

Operational 

ka, USA, 19‐2

M. J., Xu, W

RP products

nitoring Serv

E., Cimini, D., 

Data. Atmosp

roducing the

rological Soc

P., Ghedira

g geostation

R. W., Posse

SAF – Solar

stria 07 – 12

kermans, G., 

hores in Euro

of the E

Society (AMS

6–20 Septem

ann, Y. J. (19

cloud views. 

nes (2006), 

ospheric Scie

, 1996: Anal

umerical mo

Non‐met

tellite‐derive

Application

23 October 2

., Freeborn, 

s – Part 2: 

ice (CAMS). 

Di Paola, F., &

phere, 4(1), 35

e next‐genera

ciety 86.8 (20

a, H., Khanbi

ary satellite 

elt R. and St

r energy app

2 April 2013.

and Ruddic

opean and A

EUMETSAT 

S) Satellite M

mber 2013,  

995). Absolu

Internationa

An Overview

ences, 23, 69

lyses of glob

del predictio

teorological Appl

ed Volcanic‐A
ns, 7

th
 WM

015. 

P. H., Morc

Evaluation 

Atmos. Chem

& Viggiano, M

5–47.  

ation Advan

005): 1079. 

ilvardi, R., &

data. Intern

töckl R., 201

plications, E

k K.: High fre

African coast

Meteorolog

Meteorology

EUM P.62. 

ute calibratio

al Journal of 

w of MODIS

–79. 

bal monthly 

ons, Journal o

lications for Next

Ash Intercom

O Internati

rette, J.‐J., J
and demon

m. Phys., 15(

M. (2013). Dus

ced Baseline

& Smith, K. (

ational Jour

13: Satellite‐
European Ge

equency me

al waters fro

ical Satellit

y, Oceanogr

on of AVHRR

Remote Sen

S Radiometri

precipitation

of Climate, 9

t Generation of G

mparison Ac

onal Works

ones, L., … K

stration for 

(22), 13241–

t Detection a

e Imager on 

(2011). Sea‐i
nal of Remo

‐based surfa

eosciences U

easurement o

om the geos

te Conferen

aphy, and C

R visible and

nsing, 16(13)

ic Calibratio

n using gaug

9, 840‐858.  

Geostationary Sat

ctivity ‐ Capa

shop on Vo

Kaiser, J. W. 

use in the 

–13267. 

nd Optical De

GOES‐R." Bu

ice monitori

te Sensing, 3

ace solar rad

Union Gener

of suspende

stationary SE

nce & 19
th

Climatology 

d near‐infrar

, 2317–2340

n and Chara

ge observatio

ellites Study | 69

abilities and

olcanic Ash,

(2015). LSA

Copernicus

epth Retrieval

ulletin of the

ing over the

32(6), 1575–

diation data

al Assembly

d sediments

EVIRI sensor,
h
 American

Conference,

ed channels

0. 

acterization,

ons, satellite

9 

d 

, 

A 

s 

l 

e 

e 

–

a 

y 

s 

, 

n 

, 

s 

, 

e 


