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£2Bn in new observing
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Weather Forecasting
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Impact on NWP at the Met Office

Global NWP Index
Observation based — 12 Month Mean — Normalised to Mar 2000
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Anomaly correlation of 500hPa height forecasts

Northsrn hemisphsre

Southern hemisphere

Yo
60

o0

40

30

'81 82 '83 84 85 86

87

88

83

80

81

g2

83

94

g5

86

87

g8

g8

00

01

02

03

04




Atmospheric Processes: clouds
and microphysics
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Air Pollution Forecasting
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Understanding and predicting the
spread of pollutants:NO, from
SCIAMACH
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Estimating Surface Fluxes of
Greenhouse Gases



Atmospheric CO, and land
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SCIAMACHY/FSI CO, - July 2003
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SCIAMACHY NIR (Fitting Window: 1561.03-1585.39 nm)

Michael Barkley, ULeic. (FSI WFM-DOAS v1.2)

Greater CO,, uptake by forests
compared to crops & grass plains?

Seasonal variability?

|dentification of sub-continental CO,
sources/sinks ?

MODIS land ecosystem classification
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SCIAMACHY/FSI CO, - Oct 2003
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( By WMO WDCGG )

*274 ground stations in the world.

*The observing data from these stations is
distributed from WDCGG of WMO

*The number of stations is limited, and they
exists unevenly in the world.

WDCGG: World Data Center for Greenhouse Gases
WMO :World Meteorological Organization

Carbon from Space

g
imalhy,

- Over 100,000 points per 3days
- Global and frequent observation with an
single instrument
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Synthetic
SCIAMACHY
measurements of
CH, total column

Assimilation
into a
Chemical
Transport
model

Methane
Emissions
(critical for Kyoto
inventories)
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Atmospheric Re-Analysis
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Trend and variability in two-metre

temperature
Anomaly wrt 1987-2001 averaged over Europe (°C)
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Coupled Atmosphere-Ocean
Forecasting
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Real Time Ocean Observations

ARGO floats

XBT (eXpendable
BathiThermograph)

Moorings

{

Tropical Indian Ocean Moored Buoy Array
Surface Mooring = Flux Reference Site = ADCP

Argo Network, as of March 2006

2436 Active Floats
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ECMWF Qcean Analysis El Nino 1997/1998

Sea level contoured every 0.05 m

Surface field
Flot rasolution Is 1.4062 In xand 1 In y E grid: x Intarpolation Intarpolated In y

30°N

20°N

10°N

Latitude
[ @]

10°S

20°S

30°S

Longitude

MAGICS 5.3 okolnir - neh Tue Dec 16 17:59:10 1997 Q




ECMWF Ocean Analysis El Nino 1997/1998

Potential temperature contoured every 1 deg C
Zonal section at 0.00 deg N
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SST( C)
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El Nino 1997/98
Seasonal Predictions
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y and

. ASSin\E:EiO assumes full DT

I m a+ Sg_!l)omaly

where
MDT = Time mean DT

Like to use
MDT = Mean_SSH — Geoid

In practice
MDT model product

Error characteristics of
" SSH_anomaly and MDT
Completely different

. DT=MDT + SSH_anomaly
MDT error represents
constant observation bias



Uses of__ Ocean Reanaly3|s
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Seasonal-Decadal Prediction

* Intitialize Ocean, Ice + Land
* Ensemble prediction ~10yrs

Ensemble forecasts of global mean temperature
Two year lead time
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- II I - | *Poleward Ht. transport

1 1 I l ‘I I II - | *Sea Ice extent
- | *Nino3, NAO...
.| *Precipitation

| | *Snow Cover
DE - | *Storm Statistics.
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Land Surface Assimilation



EO interactions with a Dynamic Vegetation Model
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Regional Scale: Walnut Gulch (Monsoon 90)

Model Observation

“¥<Tombstone, AZ
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Land Initialization: Motivation

«  Knowledge of soil moisture has a greater impact on the predictability of summertime precipitation
over land at mid-latitudes than Sea Surface Temperature (SST).

- Increase in Potential Predictability Due to Land Surface Processes 6
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Sea Ice Extent (million square kilometers)

Arctic Sea Ice
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Quantifying polar change and
its global consequences

2007 Arctic sea ice summer
minimum (compared with
climatological average)

Impact on global ocean circulation?



CryoSat
the satellite attached to the launcher upper stage

UK Pl (Wingham, UCL)

[1] SIRAL antennas with thermal covers
[2] Star Tracker (1 of 3)

[3] DORIS antenna

[4] Laser Retroreflector

[5] Thermal radiator for SIRAL

[6] X-band telemetry antenna

S-band TTC antenna

Breeze KM upper stage
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