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What “Key Atmoespheric Features™
ShouldiWWe Expect/Attempt to
[DEtect?

Climatelegy - the meanseasenal cycle ofi the
atimesphere’(e.q. NMoRsSeeNSs)

Chiangesion times scales long relative to e Iengin of
the data set (“trends?).

Seasenal-te-Interannual \/arianiity/ = the signatures; ofi
CONEerent patterns; ofi atmespheric Varanility; stch as:

- EIFNIne/Seuthern Oscillation (ENSO)
- North Atlantic Oscillation (NAO)
- Pacific-North Amenican (PNA)
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e The U.S. Climate Change Science Program (CCSP) was established in 2002 by
President Bush as part of a new cabinet-level management agency to oversee public
investments in climate change science.

e The CCSP provides the fundamental, high-level planning and coordination of U.S.
activities in climate research. It is supported by 13 federal agencies, and is overseen
by the Office of Science and Technology Policy, the Council on Environmental Quality,
the National Economic Council, and the Office of Management and Budget.

e An important goal of the CCSP is to prepare scientific syntheses and assessments to
support informed discussion of climate variability and change issues by decision-
makers, stakeholders, the media, and the general public.

e One of 21 planned Synthesis and Assessment products.



Whet Is clirate reanalysis?
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Past observations are reprocessed keeping the model and

the statistical analysis unchanged. This creates a relatively
self-consistent long analysis.
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However, changes in the observing system can still generate
some artificial variability in the analysis.

Nevertheless, reanalysis-derived data sets are superior to
averages of individual observations or compilations of
operational analyses



Major changes in the elbserving systems
through time

number of observations/2.5deq

IGY (1958)

Radiosonde observations (raobs) started in NH ~ 1948
IGY (1957-58): Improved raob coverage
FGGE (1979): Global satellite coverage



Continuing changes, particularly in the
satellite compoenent

Number of remotely sensed observations continues to increase



Describing the mean atmospheric cikculation:
radiesonde data enly,

Mean mendienalcirculation
(Seuthern and Nerthern
IHemisphere Hadley: Cells at the: left)
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Oort and Rasmusson, MWR, 1970



Longitudinal and Seasonall Asymmetries in the

January (left) and
July (right)
meridional velocity
(shaded is
southward) at

40° N, 16° N and
Equator (top to
bottom);
Greenwich
Meridian in center
of each column
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Oort and Rasmusson, MWR, 1970 Clearly not uniform around the globe, but the
significance of the details (note eastern
eqguatorial Pacific) was impossible to assess



Reanalyses not enly permit
a much more detailea
descriptien off the mean
circulationras a function: of
locatien and season, Put
enanle diagnostic analyses
relating the findings te
lndependent data sets

NCEP 200mb divergent
wind and CMAP

precipitation — January
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“The Global Monsoon as Seen through the Divergent Atmospheric Circulation”
Trenberth, Stepaniak and Caron, J. Climate, 2000



While primary fields tend to be guite stable, derived parameters

(suchi as precipitation) exhibit strong dependence on hoth the
modellandl elhsenvations used.
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Figure courtesy Junye Chen, ESSIC and Mike Bosilevich, GMAO



The El Nine/Southern Oscillation (ENSO) phenomenon has global
manifestations that can only be understood through diagnesis of the glehal
atmespheric circulation. Before the availability of reanalysis data sets, such

studies were very challenging (although net Impessibie).
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Early operational analyses permitted more complete description
of the 200 mib wind field varnations associated with ENSO.
Where Bjerknes showed the difference between, two individual
months, here we: see the compesite: difference between all
moenthas withrhigh and Iow: Seuthern Oscillation Index durng a
12-year perod.
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Same kind of findings, but with much more confidence in the signal.

“The Relationship Between Interannual Variability in the 200 mb Tropical Wind Field and
the Southern Oscillation”, P. Arkin, Monthly Weather Review, 1982



Aep: vertical velocity at 500 mb
E ]

Reanalyses made possible
an exhaustive description of

N -

the trepespheric circulation
features assoclated with

R
. .

G e ; - E' :
e e I L -
'**‘ T A 120w 100W BOW  I0E 120E 140E 1s0E 180 160W ! OIO0W B0W ENSO. ThIS Study Cove red a

e b} vel. tial and div. wind at 850 mhb — LI} mu's 1 (e} YWalker ci wling (2,55-2.5M% — &0 m/s (107 mbvs .
R (L - R S UV RS 50_ ear e Od a d Sho ed
SNy e ey e s I'.::.’: sy v i' '1'§‘ v 17w ”Jr-‘—":hf‘&\ .H‘.I': ''''''' T rl n W
HIEEEPE S s R SRR EE 3 S AR e ST A ER TR il
AN R o T Crraardaaa ety i‘.'l\:...,-:.:::ri . . 3
3 i SR vwpn T HSHE the composite anomalies In
NE iE Pii A IR ': t ll:::lir;lf:
- N A T IR
onf g2 H (3120 I S PR RN ) [rsssees ; . .
- . L L ””'“”-:I:".-"l'l.ll Fhoes
oy RE i i ergent Ccircuiation
R E H | PeeRllnnseliliniiil Vel i) IV I I
[ mete - D - el e Frarar! |, Tlanan,
3 o . :?a—: Tans mm.-n‘_..,.-.......--.-s'.-ffzz.:,-.f.f””l}'l.'l\-.::.. L
e s e I R 200/850ml divergent
i N HiES LEEEEES Y SN N et 0o SPIOPPINI
M0E 1ME 140E 160E 180 160W 140W 120W 100W BOW WNE 120E 140E 160E 150 160W LW 120W LW S0W - - - 4
e wind/velocity petential; cross
lllmhﬂ:m* circulation (150W-100W) — L5 m/s (10" mh/'s) i ) Hadley cir jom (120E-1T0E) —1.5 mfs{lu‘m's! I
s R s p—————enll ScClions ofi Hadley/\Walker
LT S IR e e B I A A e
WAL ' N L N LT . -
- N L I I B | | | "
L R =~ 1) RN  Circulations) through the
[RRRRY Tlyareart P i NI i
NI L i Lot
ssomb ) |41} D el
AN NN L v 1 EEEER R ] N rO OS ere
srrrrt A e N EEEREER VAR T L T .
Ttk Arrrrr lI|-"""',{.""“.JI‘“.;..':... :::: mb"""‘""*ll"'l"\'l"\\' PR
sor N ZOZ2iill il S SR S R RN L Do
A | N SRS SRRSO S I
S N AT S P FI DRI I SLEI N SRR TSI o

TR R Enormous detail permitting
[ i serious study of the coupled
physics of ENSO

/ U “Atmospheric Circulation Cells Associated
( 'l with the El Niflo-Southern Oscillation”, C.
u;rll N MM N SIN BN I%timg u']sl B 1N 30N 30N 14@4 N eI Wang, \] Cllmate, 2002




Conclusions — 1
(based on findings from the draft report)

Reanalysis plays a crucial integrating rele withln a
glebal climate  oehsernving Ssystemr by proeducing
comprenensive:  leng-tenm, - objective,  and
consistent records, of: climate SYSIEM COMPONENLS,
INCIUAING the atmosphere; 6eeans, and landisuriace.

Reanalysis: data Sets) are of particular value in
studies of tie: physical meechanisms that produce
high=Impact climate; anomalies: stichy as: drougnts
andl fleeds, as Well as: other key: atmoespheric
features that affect the UL S., Includingl climate
variations  associated with El. Nifio-Southern
Osclllation and ether majer moedes of climate
Varianiliy.




Conclusions — 2
(based on findings from the drafit report)

Current glekal reanaly/sesiare moest relianle:

s In Northem Hemisphere middie latiiwdes, 1 the middle to upper
trepesphere; and en synoptic (Weather) anaianger spatial scales;

x 0 daily: e interannual time scales; anad
 fior guantities; that are most strengly: constirained by tie
elsenvationsi(e.0r, temperature and Winds).
Current glohal reanalysisidata are:least reliable:
 [Iear the surface; Inithe stratesphere; trepics, andl polar iegions;

[0 therrepresentation off the ditrnal cycle, anaiinithe representation
ofi decadal and 1enoer time scales WiEre: they/ are most 1npacte by,
deficiencies; I the: coverage and guality, o ehservational data and
CNANGES 1N 0PSEVING systems; ever time; and

= for quantities that arerhighly model dependent, stchias evaporation,
precipitation;, andfcloud-related properties.



Conclusions — Outloek
(based on findings from the draft report)

Reanalysesihaveralieady had enoxmous DENETIts for climate
researnchiand prediction; aswWelllas forra Wide rangerof
secietal applications,

INevertneless; signiificant future Improvements are: pessile
Py testingland continue developing new: metneds anleto

u 20dress 0PseVIng systemiInhoenIegENEITIES,

§ estimate analcorrect modell bIases;

u estimate reanaly/sisi Uncertarties.

AlSo; 1L IS essential tor continuEe: research towards

® IMproeving our elservational dataiase

= developing integrated Earnti System models and analyses that
Petter represent key: climate; interactions BetwWeen the atimoesphere,
@ceans, land analcry/esphere,

= [ncluding In the reanalyses, for the first time, an Interactive
bIesphere and caron cycle.



Fhank yeu for your attention

Arlgate Gezalmasu
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