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CoReH2O	
  
Cold	
  Regions	
  Hydrology	
  high-­‐resolu4on	
  Observatory	
  

•  Snow	
  cover	
  dominates	
  the	
  Earth’s	
  cryosphere,	
  therefore	
  understanding	
  of	
  
the	
  global	
  water	
  cycle	
  demands	
  accurate,	
  high-­‐resolu4on	
  observa4ons	
  of	
  
freshwater	
  stored	
  as	
  snow.	
  	
  

	
  
	
  

•  CoReH2O	
  will	
  make	
  measurements	
  in	
  
support	
  of:	
  
–  Quan4fica4on	
  of	
  the	
  role	
  of	
  snow	
  and	
  glaciers	
  

in	
  influencing	
  the	
  global	
  water	
  cycle	
  and	
  
regional	
  water	
  resources.	
  	
  

–  Parameterisa4on	
  and	
  downscaling	
  of	
  snow	
  and	
  
ice	
  processes	
  in	
  atmospheric	
  circula4on	
  and	
  
climate	
  models.	
  	
  

–  Quan4fica4on	
  of	
  the	
  effects	
  of	
  snow	
  regimes	
  
on	
  boundary	
  condi4ons	
  for	
  carbon	
  exchange,	
  
trace-­‐gas	
  exchange	
  and	
  preserva4on	
  of	
  
biodiversity.	
  	
  

–  Processes	
  in	
  high-­‐la4tude	
  ocean	
  circula4on	
  and	
  
thermodynamics	
  related	
  to	
  sea-­‐ice	
  forma4on	
  
and	
  freshwater	
  fluxes	
  from	
  high-­‐la4tude	
  rivers.	
  	
  

–  Improved	
  representa4on	
  of	
  hydrological	
  
processes	
  in	
  NWP	
  models	
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of the interactions between the cryosphere and the atmosphere is a crucial 
and challenging research issue in climate analysis and modelling. Meeting 
this challenge requires more accurate observations and modelling of the 
energy budget and mass exchange of snow and ice, including snow and ice 
contributions to freshwater runoff.

Snow and ice masses are important components of the global climate system 
(Fig. 2.1). While known to have a strong impact on surface energy, moisture and 
gas fluxes at the interface of Earth’s surface and atmosphere, the magnitudes 
of these feedbacks remain very uncertain in current climate predictions (e.g. 
Hall and Qu, 2006; Wang and Zeng, 2010). The extent of snow and ice cover 
affects the meridional temperature gradients and transport processes, both in 
the atmosphere and oceans (Dutra et al., 2011). Global circulation model (GCM) 
experiments show that the presence of snow on large land surfaces not only 
reduces surface temperatures locally, but may also influence remote climate 
phenomena through teleconnections (Peings & Douville, 2010; Lin and Wu, 
2011; Sobolowski et al., 2011).

2.2.1 Snow and Glaciers: Critical Sources of Water

Seasonal snowpacks and glaciers store large amounts of freshwater and are 
critical components of the water cycle. Snow is a major, or even dominating 
source, of runoff in many regions of the world (Fig. 2.2). More than one-sixth 
of Earth’s population rely on seasonal snowpacks and glaciers for their water 
supply (Barnett et al., 2005; UNEP, 2007).

Since the 1970s, there has been a clear trend in accelerating retreat of 
terrestrial snow cover, which is very pronounced in spring and summer 
(Lemke, et al., 2007; Brown and Robinson, 2011). Changes are particularly 
evident in northern high-latitudes, where warming at almost double the 
average global rate has been reported over the last 30 years (ACIA, 2005; 
Trenberth et al., 2007; Brown et al., 2010). Also in mid-latitude mountainous 
regions, snow retreat has exceeded prediction based on rising temperatures 
(Abatzoglou, 2011).

Figure 2.1. CoReH2O addresses major 
uncertainties in the role that snow, glaciers, 

lake ice and sea ice play in global climate 
and in the water cycle. (ESA/AOES Medialab)



   
 

NCEO/CEOI JOINT SCIENCE CONFERENCE 2012 
NOTTINGHAM JUBILEE CAMPUS 

 
PROGRAMME 

 
 

Page | 1 Updated 21 August 2012 

 
 
 

To register, go to: https://www.regonline.co.uk/nceoandceoi2012 
 
 
 
Monday 17 September 
 
16.00 – 18.00 Registration, Newark Hall of Residence 

 
 

18.00 – 19.00 Drinks Reception, Newark Hall of Residence Bar and Garden 
 
 

19.00 – 21.00 Barbeque, Newark Hall of Residence Bar and Garden 
 
 

21.00 - midnight Newark Hall of Residence Bar will be open 
 
 

 
 

CoReH2O	
  Principle	
  
•  CoReH2O	
  is	
  a	
  wide-­‐swath,	
  high	
  resolu4on	
  SAR	
  mission,	
  

using	
  dual-­‐band,	
  dual-­‐polarisa4on	
  measurements.	
  This	
  
allows:	
  
–  Observa4on	
  of	
  extent	
  and	
  water	
  equivalent	
  of	
  seasonal	
  snow-­‐
cover	
  and	
  winter	
  snow-­‐accumula4on	
  on	
  glaciers.	
  

–  Observa4on	
  of	
  ice	
  type	
  (with	
  the	
  emphasis	
  on	
  thin	
  ice)	
  and	
  
snow	
  depth	
  on	
  sea	
  ice	
  and	
  freshwater	
  ice.	
  

•  SAR	
  operates	
  in	
  Ku	
  and	
  X	
  band,	
  with	
  VV-­‐VH	
  polarisa4ons,	
  
over	
  a	
  100km	
  swath	
  width	
  

•  Ku-­‐band	
  (17.2	
  GHz)	
  is	
  a	
  first	
  for	
  space	
  SAR	
  
•  Complementary	
  to	
  and	
  synergis4c	
  with	
  C-­‐band	
  SAR	
  on	
  

SENTINEL-­‐1	
  
•  Will	
  support	
  measurements	
  of	
  al4meters	
  such	
  as	
  Cryosat	
  II	
  

and	
  SENTINEL-­‐3	
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CoReH2O	
  Interac4ons	
  (1)	
  
•  Total	
  backsca=er	
  σt	
  from	
  snow	
  

covered	
  surfaces	
  is	
  made	
  up	
  of	
  
contribu4ons	
  from:	
  
–  Air-­‐snow	
  (small	
  for	
  dry	
  snow)	
  
–  Direct	
  volume	
  (significant)	
  
–  Ground/Volume	
  &	
  Volume/

Ground	
  (small)	
  
–  Direct	
  Ground	
  (significant)	
  

•  The	
  snow	
  water	
  equivalent	
  is	
  
derived	
  mainly	
  from	
  the	
  volume	
  
sca=ering.	
  

•  Note	
  that	
  dry	
  snow	
  is	
  rela4vely	
  
transparent	
  at	
  C-­‐band	
  (5.3GHz),	
  
and	
  so	
  only	
  the	
  snow/substrate	
  
interface	
  contributes	
  



   
 

NCEO/CEOI JOINT SCIENCE CONFERENCE 2012 
NOTTINGHAM JUBILEE CAMPUS 

 
PROGRAMME 

 
 

Page | 1 Updated 21 August 2012 

 
 
 

To register, go to: https://www.regonline.co.uk/nceoandceoi2012 
 
 
 
Monday 17 September 
 
16.00 – 18.00 Registration, Newark Hall of Residence 

 
 

18.00 – 19.00 Drinks Reception, Newark Hall of Residence Bar and Garden 
 
 

19.00 – 21.00 Barbeque, Newark Hall of Residence Bar and Garden 
 
 

21.00 - midnight Newark Hall of Residence Bar will be open 
 
 

 
 

CoReH2O	
  Interac4ons	
  (2)	
  
Thick	
  snow	
  

Thin	
  snow	
  

X-­‐band	
  Ku-­‐band	
  

Solid	
  –	
  Total	
  backsca=er	
  
Dashed	
  –	
  volume	
  signal	
  
Do=ed	
  –	
  ground	
  signal	
  

Solid	
  –	
  Total	
  backsca=er	
  
Dashed	
  –	
  volume	
  signal	
  
Do=ed	
  –	
  ground	
  signal	
  

Both	
  cases:	
  
SWE=150	
  mm	
  
snow	
  density=250	
  kg/m–3	
  	
  

Snow	
  ~	
  0.6m	
  deep	
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CoReH2O	
  mission	
  
•  2	
  mission	
  Phases	
  envisaged:	
  
–  Phase	
  1	
  (2	
  years):	
  3-­‐day	
  repeat	
  (~666	
  km)	
  
–  Phase	
  2	
  (year	
  3	
  onwards):	
  15-­‐day	
  repeat	
  )~645km)	
  
–  SAR	
  operates	
  in	
  ScanSAR	
  mode	
  (5	
  or	
  6	
  sub-­‐swaths)	
  

SP-1324/2: CoReH2O
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4.4 Summary of Observation Requirements

The theoretical and experimental studies point out that a dual-frequency 
SAR operating at Ku- and X-band frequencies with comparatively high-spatial 
resolution is a promising solution for retrieval of physical properties of snow 
and ice, including snow mass. The frequency difference between the Ku- and 
X-band channels should be large enough to exploit the different sensitivities to 
volume scattering for retrieving SWE, suggesting the use of the 17.2 and 9.6 GHz 
frequency bands. Co- and cross-polarisations show different sensitivities 
to surface and volume scattering, which supports the retrieval of physical 
properties of the snow volume. Therefore, the SAR should feature both co- 
and cross-polarised channels. Experimental data and theory only show small 
differences between VV and HH polarisations for snow-covered areas at the 
Ku- and X-band frequencies. Therefore, only single co- and cross-polarisations 
(VV and VH) are selected. Because of the dynamic nature of snow and ice, the 
Ku- and X-band backscatter data need to be acquired nearly simultaneously 
(time lag of <1 hour).

System stability and calibration are important because the retrievals are 
based on backscatter intensity. The radiometric requirements (Table 4.3) are 
based on backscatter signatures and retrievals of primary Level-2 products 
with simulated and experimental data (Rott et al., 2011, and examples in 
this chapter). The 50 m spatial-resolution refers to the maximum geometric 
resolution in observational requirements (Table 4.1) and is also needed to 
support accurate terrain-corrected geocoding. The preferred incidence angle 
range is 30–45° on a horizontal surface. This enables the application over 

Parameter Requirement

SAR frequency 9.6 GHz and 17.2 GHz bands

Polarisations VV and VH

Incidence angle (at horizontal surface) 30–45° (swath within this range)

Spatial resolution ≤50 m × 50 m (≥4 equivalent number of 
looks)

Swath width ≥100 km

Noise equivalent Ʊ0 X-band: ≤–23 dB for VV; ≤–27 dB for VH
Ku-band: ≤–20 dB for VV; ≤–25 dB for VH

Radiometric stability ≤0.5 dB

Absolute radiometric bias ≤1.0 dB

Dynamic range ≥30 dB

Total ambiguity ratio ≤–20 dB

Table 4.3. The main instrument and 
radiometric requirements for the CoReH2O 

sensor.

Figure 4.12. Correction to the 
backscattering coefficient measured at 

satellite, to compensate for atmospheric 
effects for selected coastal regions in 

March. The average absolute correction 
and upper/lower limits of correction owing 

to monthly variability in atmospheric 
conditions are shown. Incidence angle 

Ƨ=30°. (FMI)
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CoReH2O	
  Spacecrak	
  Concepts	
  
Flight	
  direc4on	
  

Flight
	
  direc

4on	
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FLEX	
  –	
  Fluorescence	
  Explorer	
  
•  FLEX	
  is	
  a	
  mission	
  to	
  map	
  chlorophyll	
  fluorescence	
  of	
  vegeta4on	
  from	
  orbit.	
  	
  

–  Used	
  to	
  make	
  quan4ta4ve	
  es4mates	
  of	
  photosynthesis	
  
–  Will	
  provide	
  an	
  indicator	
  of	
  carbon	
  storage	
  in	
  vegeta4on,	
  and	
  give	
  insights	
  into	
  the	
  carbon	
  and	
  

water	
  cycles.	
  	
  
•  FLEX	
  in	
  Explorer	
  8	
  is	
  an	
  evolu4on	
  of	
  the	
  mission	
  studied	
  at	
  Phase	
  0	
  in	
  EE7,	
  and	
  features	
  

a	
  smaller	
  spacecrak	
  flying	
  in	
  tandem	
  with	
  Sen4nel-­‐3.	
  
•  FLEX	
  is	
  now	
  in	
  parallel	
  compe44ve	
  Phase	
  A	
  study,	
  and	
  so	
  up-­‐to-­‐date	
  designs	
  are	
  under	
  

wraps	
  at	
  present.	
  We	
  may	
  expect	
  further	
  evolu4on	
  from	
  informa4on	
  presented	
  today.	
  	
  
•  Some	
  details	
  of	
  a	
  scien4fic	
  study	
  to	
  iden4fy	
  op4mal	
  retrieval	
  schemes	
  are	
  available	
  

from	
  the	
  University	
  of	
  Valencia.	
  See:	
  h=p://ipl.uv.es/flex-­‐parcs/	
  

•  A	
  single	
  payload:	
  FLuORescence	
  Imaging	
  
Spectrometer	
  (FLORIS	
  -­‐	
  formerly	
  FIMAS)	
  -­‐	
  a	
  VIS-­‐
NIR	
  instrument	
  (500-­‐800	
  nm).	
  

•  Mission	
  will	
  use	
  co-­‐registered	
  data	
  from	
  2	
  
instruments	
  on	
  Sen4nel-­‐3	
  which	
  will	
  fly	
  in	
  
tandem	
  with	
  a	
  few	
  seconds	
  separa4on:	
  
–  Sea	
  and	
  Land	
  Surface	
  Temperature	
  Radiometer	
  -­‐	
  

SLSTR	
  
–  Ocean	
  and	
  Land	
  Colour	
  Instrument	
  –	
  OLCI	
  

Image:	
  ESA	
  &	
  University	
  of	
  Valencia	
  

NCEO & CEOI Joint Science Conference 2011

FLEX concept EE8
- tandem with S3

1) FLORIS (300 m SSD)
• Fluorescence
• PRI
• Red-edge: Chl-a, LAI

2) S-3 OLCI (300 m SSD)
• O1 to O4 (400 to 490 nm)

 Aerosols
 Clouds

• O9-O16 (510 to 779 nm)
 Chl-a, LAI
 Cross calibration

• >O16 (870-900nm)
 Water vapour

3) S-3 SLSTR (0.5-1 km SSD)
• VIS S1-S3 & off-nadir -

aerosols & cirrus
• SWIR S4-S6 - Reflectance
• TIR S7-S9 - Temperature

400 600 800500 700
nm

900 121000

O2AO2B

VIS NIR TIRSWIR

8 1021 3 9
m

11

0.3 nm sampling

<5 nm sampling

F1 F2
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FLEX	
  –	
  Principle	
  (1)	
  
•  Chlorophyll	
  fluorescence	
  is	
  a	
  close	
  

proxy	
  for	
  vegeta4on	
  physiology.	
  
•  A	
  very	
  small	
  component	
  of	
  sunlight	
  

returned	
  from	
  foliage	
  is	
  due	
  to	
  
chlorophyll	
  fluorescence	
  in	
  the	
  red	
  
and	
  far-­‐red	
  spectral	
  regions.	
  	
  

•  In	
  parts	
  of	
  the	
  solar	
  spectrum	
  where	
  
light	
  is	
  a=enuated	
  by	
  absorp4on,	
  
and	
  which	
  overlap	
  the	
  fluorescence	
  
features,	
  the	
  fluorescence	
  signal	
  can	
  
be	
  separated.	
  

•  The	
  O2-­‐A	
  and	
  O2-­‐B	
  atmospheric	
  
absorp4on	
  features	
  and	
  Fraunhofer	
  
lines	
  can	
  be	
  used	
  to	
  separate	
  the	
  
fluorescence	
  signal,	
  provided	
  effects	
  
are	
  strong	
  enough	
  at	
  the	
  top	
  of	
  
atmosphere.	
  

Image:	
  University	
  of	
  Valencia	
  

Image:	
  University	
  of	
  Valencia	
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Principle	
  (2)	
  

NCEO & CEOI Joint Science Conference 2011

+REP

+Cab

• Red edge position highly correlated with chlorophyll content, while 
red-edge slope highly correlated with leaf  area index

• Sampling of  red edge highly desirable to constrain parameters for Fs 
retrieval and signal interpretation

Sampling the red-edge

+LAI

estimation of  chlorophyll content and leaf  area index

•  Slope	
  of	
  red	
  edge	
  is	
  
related	
  to	
  Leaf	
  Area	
  Index	
  

•  Posi4on	
  of	
  red	
  edge	
  is	
  
related	
  to	
  chlorophyll	
  
content	
  

Band	
   Range	
   Resolu-on	
  
O2-­‐A	
   750-­‐777	
  nm	
   0.1	
  nm	
  

Red	
  edge	
   714-­‐750	
  nm	
   0.5	
  to	
  2	
  nm	
  	
  

O2-­‐B	
   660-­‐714	
  nm	
   0.1	
  nm	
  

PRI	
   520-­‐660	
  nm	
  	
   0.5	
  to	
  2	
  nm	
  	
  

•  Red	
  edge	
  and	
  photochemical	
  
reflectance	
  index	
  (PRI)	
  bands	
  
are	
  also	
  recorded.	
  

NCEO & CEOI Joint Science Conference 2011

PRI benefit: Carbon uptake

Results from 
SIFLEX field 

campaign in 
Finland

Sampling the xantophyll cycle through PRI

•  PRI	
  gives	
  handle	
  on	
  
xanthophyll	
  and	
  hence	
  
carbon	
  uptake	
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Early	
  Instrument	
  concepts	
  

NCEO & CEOI Joint Science Conference 2011

Instrument configuration – example

Immersed grating spectrometer

Mass ~73 kg

Power ~60 W

Data rate ~60 Mbit/s

Volume ~65 x 63 x 50 cm3, including

• radiometric calibration mechanism

• polarisation scrambler

• CCD detectors and processing electronics

• margin

Design compatible with

• 150 km swath width

• decrease of spatial resolution at 450 km at
swath edge expected

Entrance 
folding mirror

Telescope
off axis mirror

Immersed
grating

Dispersing
prism

PRI channel
imager

Oxygen / red edge
channel imager

Spectrometer
collimator

Slit
Telescope
correctors

Optical bench

Interface 
bipods

PRI channel
detector & PEM

Oxygen / red edge channel
detector & PEM

NCEO & CEOI Joint Science Conference 2011

FIMAS Instrument configurations
FIMAS: FLEX precursor instrument study for FLEX-S3 low cost tandem approach
Two examples of grating spectrometer from preparatory studies
Complete spectral range provided by
• Concept 1 - single instrument for concept 1 (80 mm aperture)
• Concept 2 - double spectrometer (large aperture (80 mm x 100mm) and small aperture (~20mm))

Compact spectrometers, volume optimisation performed
PRI (Photochemical Reflectance Index) channels implemented
Conclusion: Budget 75kg, 60W (Earth Explorer 8 compatible)

Concept 1 Concept 2

FIMAS-W

FIMAS-NNCEO & CEOI Joint Science Conference 2011

FIMAS Instrument configurations
FIMAS: FLEX precursor instrument study for FLEX-S3 low cost tandem approach
Two examples of grating spectrometer from preparatory studies
Complete spectral range provided by
• Concept 1 - single instrument for concept 1 (80 mm aperture)
• Concept 2 - double spectrometer (large aperture (80 mm x 100mm) and small aperture (~20mm))

Compact spectrometers, volume optimisation performed
PRI (Photochemical Reflectance Index) channels implemented
Conclusion: Budget 75kg, 60W (Earth Explorer 8 compatible)

Concept 1 Concept 2

FIMAS-W

FIMAS-N

Co
nc
en

tr
ic
	
  d
es
ig
n	
  
w
ith

	
  
sp
he

ric
al
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ra
4n

g	
  
Im

m
er
se
d	
  
gr
a4
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  d
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ig
n	
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18.00 – 19.00 Drinks Reception, Newark Hall of Residence Bar and Garden 
 
 

19.00 – 21.00 Barbeque, Newark Hall of Residence Bar and Garden 
 
 

21.00 - midnight Newark Hall of Residence Bar will be open 
 
 

 
 

Mission	
  

•  FLORIS	
  uses	
  the	
  push-­‐broom	
  technique	
  with	
  a	
  
swath	
  of	
  100-­‐150km	
  (within	
  the	
  swaths	
  of	
  the	
  
Sen4nel-­‐3	
  instruments)	
  

•  Pixel	
  size	
  is	
  0.3	
  x	
  0.3	
  km2	
  

•  Co-­‐registered	
  OLCI	
  and	
  the	
  SLSTR	
  data	
  are	
  
needed	
  in	
  support	
  of	
  fluorescence	
  
measurement	
  and	
  cross-­‐calibra4on.	
  	
  



   
 

NCEO/CEOI JOINT SCIENCE CONFERENCE 2012 
NOTTINGHAM JUBILEE CAMPUS 

 
PROGRAMME 

 
 

Page | 1 Updated 21 August 2012 

 
 
 

To register, go to: https://www.regonline.co.uk/nceoandceoi2012 
 
 
 
Monday 17 September 
 
16.00 – 18.00 Registration, Newark Hall of Residence 

 
 

18.00 – 19.00 Drinks Reception, Newark Hall of Residence Bar and Garden 
 
 

19.00 – 21.00 Barbeque, Newark Hall of Residence Bar and Garden 
 
 

21.00 - midnight Newark Hall of Residence Bar will be open 
 
 

 
 

UK	
  Interests	
  –	
  non	
  exhaus4ve!	
  
•  NB	
  All	
  missions	
  subject	
  to	
  compe--on	
  and	
  down	
  selec-on.	
  	
  
•  PREMIER	
  

•  STEAM-­‐R	
  –	
  STFC	
  RAL	
  &	
  Astrium	
  aspire	
  to	
  provision	
  of	
  SSB	
  Mixer	
  technology	
  as	
  UK	
  contribu4on	
  
to	
  the	
  Swedish	
  STEAM-­‐R	
  mm-­‐wave	
  imaging	
  limb	
  sounder	
  instrument	
  

•  Science	
  interest	
  –	
  STFC	
  RAL	
  
•  BIOMASS	
  

–  Astrium	
  UK	
  Phase	
  A	
  study	
  lead	
  +	
  aspira4on	
  for	
  P-­‐Band	
  SAR	
  
–  Science	
  interest	
  at	
  U	
  of	
  Sheffield	
  and	
  U	
  of	
  Edinburgh	
  
–  SEA	
  aspire	
  to	
  end	
  to	
  end	
  calibra4on,	
  inc	
  effects	
  of	
  ionosphere.	
  

•  CarbonSat	
  
–  SSTL	
  is	
  involved	
  in	
  instrument	
  design	
  in	
  one	
  of	
  the	
  study	
  consor4a	
  
–  Science	
  Interest	
  U	
  of	
  Leicester	
  

•  CoReH2O	
  UK	
  Interest	
  
–  Astrium	
  aspire	
  to	
  SAR	
  electronics	
  etc	
  
–  COM	
  DEV	
  Europe	
  aspire	
  to	
  provide	
  several	
  1:8	
  switch	
  matrix	
  feeds	
  at	
  X	
  and	
  Ku-­‐band	
  
–  The	
  also	
  aspire	
  to	
  supply	
  of	
  high	
  peak	
  and	
  CW	
  power	
  handling	
  subsystems	
  using	
  ferrite-­‐based	
  

latching	
  circulators	
  and	
  phase-­‐shiker	
  switches	
  
–  SEA	
  aspire	
  to	
  end	
  to	
  end	
  calibra4on,	
  inc	
  effects	
  of	
  ionosphere.	
  

•  FLEX	
  UK	
  Interest:	
  
–  SSTL	
  is	
  involved	
  in	
  instrument	
  design	
  in	
  one	
  of	
  the	
  study	
  consor4a	
  
–  Oxford	
  University	
  involved	
  in	
  the	
  science	
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UK	
  in	
  the	
  ESA	
  Explorer	
  programme	
  
•  Unless	
  one	
  is	
  already	
  embedded	
  in	
  the	
  EE7,8	
  consor4a,	
  it	
  will	
  now	
  

be	
  difficult	
  to	
  secure	
  a	
  major	
  instrument	
  role.	
  
–  However	
  UK	
  SMEs	
  and	
  other	
  interested	
  organisa?ons	
  are	
  encouraged	
  

to	
  contact	
  the	
  mission	
  consor?a,	
  as	
  there	
  are	
  likely	
  to	
  be	
  subsystem	
  
and	
  equipment	
  roles	
  –	
  subject	
  to	
  geo-­‐return	
  issues!	
  

–  Keep	
  an	
  eye	
  on	
  the	
  poli?cs!	
  Opportuni?es	
  can	
  become	
  available	
  
unexpectedly	
  as	
  a	
  result	
  of	
  changes	
  in	
  the	
  interna?onal	
  funding	
  
landscape.	
  	
  

•  For	
  the	
  future,	
  ESA	
  have	
  commented	
  that	
  Explorer	
  proposals	
  from	
  
the	
  UK	
  s4ll	
  lack	
  maturity	
  in	
  some	
  areas,	
  namely:	
  
–  TRL	
  level	
  of	
  technologies	
  
–  Maturity	
  of	
  cost	
  models	
  
–  Maturity	
  of	
  systems	
  engineering	
  

•  For	
  Explorer	
  9	
  &	
  10	
  and	
  EE-­‐X	
  etc.,	
  CEOI	
  may	
  be	
  able	
  to	
  help.	
  
•  Schedule	
  for	
  9,	
  10	
  and	
  EE-­‐X	
  etc.	
  is	
  dependent	
  on	
  EOEP-­‐4	
  outcome	
  

at	
  the	
  Ministerial	
  in	
  November.	
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CEOI	
  support	
  (1)	
  

•  CEOI	
  can	
  provide:	
  
–  Funds	
  for	
  proposi4on/proposal	
  development;	
  

•  See	
  current	
  CEOI	
  open	
  call	
  –	
  aimed	
  at	
  small	
  studies	
  (capped	
  at	
  
£30k	
  each)	
  for	
  new	
  mission	
  concepts,	
  instruments,	
  and	
  
technologies.	
  Closing	
  date	
  noon	
  on	
  28th	
  September	
  2012.	
  S?ll	
  ?me,	
  
but	
  hurry!	
  www.ceoi.ac.uk	
  	
  

•  Compe??ve	
  bids	
  -­‐	
  normally	
  for	
  seedcorn	
  ac?vi?es	
  up	
  to	
  £50k.	
  
–  Funds	
  for	
  instrument	
  development	
  and	
  TRL	
  raising	
  

•  Compe??ve	
  bids	
  for	
  seedcorn	
  (£50k)	
  and	
  mainstream	
  instrument	
  
technology	
  development	
  (£50	
  to	
  ~£250k)	
  

–  Note	
  that	
  the	
  existence	
  of	
  a	
  real	
  and	
  credible	
  flight	
  
opportunity	
  is	
  a	
  key	
  success	
  criterion	
  for	
  a	
  CEOI	
  
‘mainstream’	
  bid.	
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CEOI	
  Support	
  (2)	
  

•  In	
  addi4on,	
  CEOI	
  may	
  be	
  able	
  to	
  provide:	
  
– Seminars	
  to	
  discuss	
  prepara4on	
  of	
  bids	
  for	
  Earth	
  
Explorers,	
  perhaps	
  exploi4ng	
  experiences	
  from	
  
past	
  successful	
  consor4um	
  members,	
  or	
  those	
  
with	
  insight	
  into	
  ESA’s	
  processes;	
  

– Proposal	
  ‘flight-­‐checks’	
  in	
  collabora4on	
  with	
  
UKSA.	
  

•  Discussions	
  are	
  taking	
  place	
  as	
  to	
  how	
  these	
  
services	
  might	
  be	
  provided.	
  	
  


