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Insertion of Data into the Model

+ a cmtihuous AGCM integr&n with additiod
mome- moistzuey and mass tendemy terms updated
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Iynamics = V ● v x

v = (:, y w)

ozone, etc.

M well as

usually most

(u, v, w)

observed part of the system

‘physics” = solar radiative heating
infrared cooling
latent heat release
chemical sources and sinks
gravity wave breaking
turbulence
● -e

“physics” often parameterized

.



WHAT IS THE “VALUE-ADDED” OF DATA
ASSIMILATION?

1) ORGANIZES DATA

MODEL PROVIDES A “PHYSICALLY’ AND “CHEMICALLY”

CONSISTENT INTEI@OLATOR

2) COMPLEMENTS DATA, FILLS IN UNOBSERVED REGIONS

MODEL PROPAGATES INFORMATION FROM DATA RICH TO
DATA POOR REGIONS

3) SUPPLEMENTS DATA, PROVIDES UNOBSERVED
QUANTITIES

MODEL, ESPECIALLY THE PHYSICAL PAWJVIET ERIZATIONS,
PROVIDE ESTIMATES OF UNOBSERVED QUANTITIES

4) QUALITY CONTROL OF OBSERVATIONS

MANIFOLD, SIMPLEST, MODEL PROVIDES ESTIMATE OR WW’T
GUESS OF WHAT THE FIELD IS EXPECTED TO LOOK LIKE

5) INSTRUMENT CALIBRATION

POTENTIALLY A POWERFUL APPLICATION, REQUIRES
FORWARD MODELING OF FIRST GUESS FIELD
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INPUT

T
:temperature)

THINGS THAT THE MODEL BRINGS 1:
UNOBSERVED QUANTITIES

(SIMPLE EXAMPLE IN THE STRATOSPHERE)

OUTPUT

-x>“
ANALYSIS

MODEL

T
(temperature)

u,v,w

east-west,
north-south,

up-down
tind fields

NOTE: FOR QUANTITY LIKE , T, THE MODEL

IS A VERY SOPHISTICATED “MAPPER”

●PROPAGATES INFO To UNOBSERVED REGIONS

● “PHYSICAL” INTERPOLATION
●ADDS DYNAMICAL MEMORY
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evaporation [July 87]
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INPUT

T
(temperature)

WHO ARE THE USERS 1:
SCIENTISTS, POLICY MAI<ERS, ETC.

(SIMPLE EXAMPLE IN THE STRATOSPHERE)

z>“
ANALYSIS

MODEL

INSTRUMENT TEAMS ~

SCIENTISTS, POLICY MAKERS, ETC. ~

OUTPUT

T
(temperature)

u,v,w

east-west,
north-south,

up-down

wind fields



WHO ARE THE USERS 2:
SCIENTISTS, POLICY MAKERS, ETC.

(SIMPLE EXAMPLE IN THE STRATOSPHERE)

OUTPUT

T
(temperature)

u,v,w

east-west,

north-south,

>p-down

wind fields

INSTRUMENT TEAMS ~

SCIENTISTS, POLICY MAKERS, ETC.

PROVIDE WINDS AND TEMPERATURESTO SCIENTISTS WHO
PERFORMOZONE TRANSPORT EXPERIMENTS

IF “REMOVE” THE TRANSPORT VARIABILITY THEN

CHEMISTRYCAN BE STUDlED MORE ACCURATELY

PROVIDE (U, V, W, T) TO FIELD EXPERIMENTSTO HELP PLAN

AIRCRAFT FLIGHTS AND INTERPRETAIRCRAFT OBSERVATIONS

PROVIDE (U, V, W, T) TO SCIENTISTS PERFORMING
ASSESSMENTS OF THE ENVIRONMENTAL IMPACT OF

CIVIL AVIATION

REDUCEUNCERTAINTY OF TRANSPORT CALCULATION



AN EXAMPLE CUSTOMER: OZONE MODELER, ANNE DOUGLASS

WE GIVETHE CUSTOMERV AND T AND THEYTHEN USE

ASSIMILATION WINDS

TO

SIMULATE OZONE TRANSPORT

a 03
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OUTPUT ~

WHO ARE THE USERS 3:
T

(temperature)

INSTRUMENT TEAMS
u,v,w

(SIMPLE EXAMPLE IN THE STRATOSPHERE)
“ east-west,

north-south,
up-down

wind fields

SCIENTISTS, POLICY MAKERS, ETC.

.+
INSTRUMENT TEAMS + !

PROVIDE ANCILLARY DATA FOR RETRIEVALS ‘
(E. G. T, 03, H20, ETC.)

● DAO PRODUCT HAS MORE PARAMETERSTHAN NMC

Q DAO PRODUCT CAN BE ‘TUNED’ FOR INSTRUMENT ‘

(E.G. PARTICULAR SYNOPTICTIME)

PROVIDE FIRST GUESS ESTIMATES OF FIELDS TO BE RETRIEVED

IF THE ‘FORECAST’ IS GOOD THEN THE ‘FIRS: GUESS’
TUNED FOR THE PARTICULAR SPACE-TIME LOCATION

CAN PROVIDE A SUPERIORPRODUCT
(E.G. SUSSKIND’S TOVS PATHFINDER EFFORT)

●

PROVIDE QUALITY CONTROL INFORMATION

CHECK SUSPICIOUS DATA WITH ESTIMATES OF

EXPECTED VALUE

THROUGHRADIATIVEFORWARD MODEL PROVIDE ESTIMATES

OF WHAT THE INSTRUMENT SHOULD “SEE”



“ THINGS THAT THE MODEL BRINGS 2:
QUALITY CONTROL

INPUT

\

OUTPUT
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EUflLLlflTHIN OF CURRENT CRPHBILITIES

GOOD ----------------> HEI+SONRBLE------------> ~HRP4EFlIL

UJINDS MRRINE SIJRFRCE STRESS MRRINE STRRTUS

TEMPERATURE EURPORRTION PRECIPITRTIOP4 l.LIFITER LIRPOR

TROPICFIL CLOUDS

RND LOTS OF THINGS WE RRE NOT DOING RT RLL YET . . . . .

!31?(IIJNII WETNESS

HOW DO WE lMP130LJE?

@ MOREDRTR

e IMPROUE MODEL
.

0 IMPROUEFINRLYSIS



~ynamics = V ~ V x

v = (:, y w)

~ =24 water vapor
a.

2s well as (u, v, w)

ozone, etc.

usuaHy most observed part of the system

“physics” = solar radiative heating
infrared cooling
latent heat release

i.\’J\<’,-~’
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chemical sources and sinks -+ ,> %
gravity wave breaking
turbulence
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“physics” often parameterized



FINAL PRODUCT
QUICK LOOK
STATE OF THE ATMOSPHERE
● RETRIEVALS
● SCIENCEAPPLICATIONS

USING EOS DATA REANALYSIS WITH

Q SIMPLE QUALITY IMPROVED SYSTEMS

>+=1.ULATE
/ / / RADIANCES

c ADVANCED QUALITY

BOUNDARY ASSIMILATION
CONDITIONS VERIFICATION ASSIMILATION OF RADIANCES

DATA OF RETRIEVALS



SUMMARY: WHAT DOES DATA ASWV’11.LATlC2NIDO?

PROVIDES BEST ESTIMATE OFTfitESTATEQFTl+E SYSTEM

AUOWS Extraction OF MAXKMIWMlDlrnFHWATK2fNCXXJTENTFROM
DATA

ALLOWS MORE QUANTITATIVE INTERPRETATION OF SU4THJ-ITE
DATA

OPENS U? V’W-DI!-ENEW CAPABIUTIES TI-H2LGI+ ESIIM4TES

OF UNOBSERVED QUANllllES

cFN.mAILml% GNmNrmm:NG isMm.RN!_Vlv?uwlf-m

PRODUCTS USEFUL TO ALL DIRECTORATE, BROAD COMMUNITY ‘

BRINGS TOGETHER COMPONENT MODELS FOR DATA-DFUVEBJ
DEVELOPMENT


