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Multivariate ENSO Index (MEI)
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Bl MifoSouthern Oscilaton (EMNSOY is the most important coupled oceanatmosphers pheramenon 1o ckuse giobal dimate variabibty on inderannual tme
scales Here we attempt to monitar ENSO by basing the Mutivariate ERNSO index (MET) on the sbo man cbserved variables over the ropical Pacific These six
variables are: sea.level pressure (P}, 2onal (L) and meridianal (V] componsnts af the surfacs wind, sea surface temperature (S), surface air temperates (Al and
motal cloudiness fracion of the sky (C). These observations have been oollecied and published in COADS for many years. The MEI & compured for
each of twelve diding bi-monthly seasors (Dec/jan, jan'Feb, ., NowDec), M'.ﬂw fi the individual fislds into clusters (Walter, 1957}, the ME| s
caboulated 5 the first urrotated Principal Component (PC) of 2 six observed combined. This 1§ accomplighed by noem the total varance of each fisld
first, and then parforming the exaraction of the frst PC on the co-variance matrix of the combinad felds « In order to keep the MEI
comparable, all reatanal valuss are stancardized with respect 1o each season and to the |950-93 reference period. The MEI is extended during the rst week of
the following month based on near-real time marine ship and busy obtervations (courtesy of LW, Reynoids st MCEP) summarzed nto -

a COC, Caution should be exercised when interpreting the MEI on 2 month-to-month basis, snce the input data for updates are not as
relable as COADS, and the ME| has been developed mainly for research purposes. Megative values of the MEI represent the cobd ENGO phase, aka.la Nifa,
whibe postive ME! values represent the warm EME0 phase (B} Mifla).

Starting on Octobar 4th, 2001, you can find the pumerical values of the ME] timegeries under this lirk, and figtoric ranks undsr this related nk. You are welcome

to use any of the figures or data from the ME| websites, but proper scknowiedgment would be appreciated. Pleass refer 1o the (Wolter and Timlin, 1993, | 995)
papers, andior this webpage. If you have trouble getting at the data, andior would ke 2 hard copy of the Wolter&Timbn papers, please contact me under Klilg,
Walier [keei@odenoaipor)
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Multivariate ENSO Index for the 7
strongest historic El Nifio events since 1950
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How does the 1997/98 event compare against the sx previous biggest Bl Nino events since 19507 The first three events (1957/58, 65066, and T2/73) all featured
early warming in the far eastern Pacfic and reached their standardized peak by the end of the first year. The more recent events | 198283, B6/BT, and 9191 tock
langer to maturs, lacking the early warming in the easoern Pacifc, and typically reached their peak: in the spring of the second year or even later. The |957/%8 El

Mifg event had more in common with the first shres evants 1997, but more or less spit the difference between the second year of the 157073 and B2/E3
events dring 1998, I peak valoes of +19m 1997 and Febrimry™arch 1938 have ofly besn aarpassed in early 1983 (for 3 more detailed
comparison of this event with others, s . Thi figure should be considerad final uneil further notice. Click on the "Comparisan” button

bl o fnd & comparison of the 1998-2000 La M against historic Ls Mifa svents. Click on the "Discussion” button below that to find 2 comparison of recent
ME! eanditions: againgt hsteric near-nediral'weak La Nife events,




Multivariate ENSO Index for the 8 strongest
historic La Nifia events since 1949 vs. current conditions
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How does the 1998-3000 evert compare against the seven previous biggest La Mifia averts since | 59491 Az in the E] Nifko category. only sirong events (peak value
below -1.2 ugm} ar= included in this figure. MNote that some ewents last through the ful three years shown here (for instance, 54-56), while othars revert 1o

"normal” or Bl Mo conditions by the sscond or third year [espacially in &4-66 and 73-77). The |953-2000 La Nifa does not resemble amy previous vert in this
eomparnon fpure. |t sarved face (abour three months later than the previous ltest cass), and it featured a superimpossd anual oyce arcend May and
Mmm:MMnﬂmwuﬂumwmnh However, the wek La Nifia period aftar the | El Mifo rad
5 5 Click on the "Discussion” button below 1 find a comparison of recent MEI conditiors against histonic near-neutraliweak La Mifta evenis




Dec/Jan Index Loadings 1950-2002
Variance Explained = 31.9%

- 1.0 0.5 a.a oS H.0

The six loading fields show the correlations betwesn the local snomalies and the MEL Land aress are flagped in green, and typcally noisy regions with no coberent

SEFLIETUrES Inck of data are shown in grey, Each field is denoted by a dngle capitalized letter and the expiained variance for the same Seid in the Ausraian
COF TS,
The sea level pressure (P) | show the famiiar sigrature of the Southern Oscilation: low pressure ancmsies in the west and high pressure ancmalies in

the east correspond to negasve ME values, or La Mifs events, Consistent with P, U shows positive lcadings along the Equatar, corresponding to eamerly
anomalies near the dateline. Tha meridional wind Baid (V] features regatve |oadings north of the Eqguator across the Padfic basin, denoting the nortward st of
the ITCZE s commen during La Mifm conditions, judaposed with high positive loadings northexr of Austraka,

Both 9= [5) and air (&) surfsce temperature feids show the ypical ENSO n.pnn.nnflwu:lr of positve loadings stretchng fom the Cerral and South
American coast 1o the dateline, or cold anomales during a La MNifa avent, Sanked by regutive |oadings (warm ancmales) manly 1o its soutirwest. During La Nifa
condtions, total coudness (C) tends to be suppressed over the central equatorial Paciic, a5 opposed 1o increxed cloudiness over the Phiippnes and north of
Austraka

Mo |t st i85 annual peak in importance, the ME| just under cne third of the total varisnce of al six Beld in the tropical Pacdc from 30 1o 305,

ARhough its temperatura eamponsnts dominate the ME with closs to ore half each of ther possible variance, even P, V, and C join in with 34 5%, J6%, and 21%

mmTrw. at or close o thesr Feghest values during the calendar yedr. The lcading parterns shown here resemble the seasonal composite ancmaly
of Year | n Basmusson and Carperder {1963
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Dec/Jan 2002 Standardized Cluster Ancomalies

o.a 1.5 30

Corsitent with near-neutral MEl values, only a handiul of the obsarved key anomales excsed one standard deviation, or one sigma [compare to [gadngs figure).
of one sgn or the other. They coincde with high loadings in the following large-scale regions and fside for 5, positve anomalies exst of Ausralia are consistent

with La Mifia; for A, positive anomaliss west of Java hing az EI Mifi; and for C, enhanced cloudiness near Panama indicates conditions more typical of La Mifa
What is remarkable about these three significant anomalies is that they are all seairring in regiors of secondary Mportance compared (o the main centers of
ACtion.

If you prefer to lock af anomaly maps without the dustering filter, check out the chmgte procucts map room.
« Topofpage

Drzevasion and comparson of present condtions with near-neutral!weak La Mifa evants

In the comtest of recent rear-reutral ME] values, this section shows & comparisan figure of historic tramsition situations snce 1930, The first year of svery case
Shevam bare features a negative beprning, followed by at lesst five months of value between -0.5 and +0.3 sigma wighin the same calendsr yeer, Such stuations
have besn more frequent in the kst oeo decades (fve cases out of seven) than before. it i noteworthy that twa such trarmition yesrs preceded the two El
Mifus avents of the 20th cerucy | | 9ERED and 1997/%8). Three of the four ocher cases ook longer (o evolve into sustained El Mifo condtions, while only §

61 ransitioned mto La Nea condtions. Therefore, it appears more |ikely that 2002 wil see the emergence of an EI Miho event than yet anather round of La Mifa
canditiang.

The lat=st MEI value of -03 {s=e MEl-pabls for all valuss since |950) represents & second neuiral value in fwo months after three bigges negative vallies In b ros.
This ts the tervth month m 2 roe with ME| valuss betwesn 50,5 and #0.5. Megative S5T anomalies in the sastern Paofic va. postive anomalies near the dateine
continue in the eyt weeldy 35T mgp, with a bit of an eastward shift of the central Padfic anomalies compared to previous montha.

For analternaie interpretation of the current situation, | recommend reading the [aiemt MOASA ENGD Advisory which represants the offical and most recent
Clirmate Pradetion Center opinion on this subject, As of February 5th, their latest dstuision centers round an sastward movig oceanic Kevin wave that s due
to impinge on the South American coast by sarly February, and may be srong encugh o replice curent & anamalies in the sastern rropical Pacific with
positive ancmalies within the nexd few months. Beyond this §rst warming, they anticipate that “warm epi 1;EI Mif) conditions wil develop in the tropical
Parific during the next 3 monthe”. This i more optimistic than my current assessment, but their threshold for “El Nifio™ may be a bit lower than mine. The o
few monchs will b= inferesting to watch,

in this conexr. thers xre & few other ENSO indioes that are kept up-to-date on the web. Several of thess are tracked at the NP webgie that s usually updated
arcund the same time, or earkss than the MEL For sstendsd Tahiti-Darwin 50| dam. check the Ausiraian Bureai of Meteorslssy webiits, whils ssendsd 55T-

based EMSO daca can be found at che Lniversity of YWashington-1158 O webste even though that data has not been updated n two years.
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Sty tuned for the next update (by Farch §th) to sse whether the recent coasting of near-normal EMSO conditions will continue, or whether tha surice sffects of
the current Kehin wave wil be large and coherant 1o push the ME| upwards. For the nesx month or 5o, it will be hard 1o beat persistence, but beyond
Februsry we could see 3 large increase, nat unlike sarly | 790, Mote that | have dscontinued my menthly e-mal snnouncements in favor of keeping the decussion

right here an this webpaps.

Multivariate ENSO Index for gix near-neutral/weak
La Nifia "events” gince 1950 vs. corrent conditions
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Questiors abour the ME| and s interpratation should be addressed to:
Elaus Wolter (sew@lcdenoanpen], (303} 497 -6340,

Clmate Diggmostics Center
Decumant maintained by s Woker (ewi@cdcnogg gov
Udated: Feb 5, 2002 [7:31:46 MST
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