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An Introduction to GEFA for the Assessment of
Ocean-Atmosphere Feedback

Wen Na', Liu Zhengyu™', Jiang Zhihong'
(1 Key Laboratory of Meteorological Disaster of Ministry of Education, Nanjing University of Information Science &
Technology, Nanjing 210044 2 Center for Climatic Research, University of Wisconsin-Madison, Madison, Wisconsin)

Abstract: The latest progress of the statistical study method of assessing the ocean/atmosphere feedback is reviewed in the
paper. This method is called the generalized equilibrium feedback assessment (GEFA). The new method GEFA could be used to
separate the atmospheric response to the individual ocean forcing automatically. Its validity is preliminarily proved in a simple
thermal model. And its application in the observation not only confirms some previous research results, e.g., the North America
precipitation anomaly influenced by Pacific ENSO, but also reveals some new features of ocean/atmosphere feedback, such as the
atmospheric response to the tropical ENSO mode severely interfered by the tropical Indian Ocean. Therefore, GEFA provides a
useful tool for assessing the oceanic feedback to the atmosphere.

Key words: statistical method, GEFA, ocean-atmosphere feedback

JR M R, A ) I Hs G5 A 8, A 1R A 2 1k R e
Jo; Ak 13O0 s SR AN s AR A AT B [ 2 0
W EFHUES . 2, AESKEMNh, SRR
SEAHEAE I o ERERG RN R Rt 5 K00 i
TF R BRAEL 53 T W DUTE 5 AR At R 1) O e ) 0
19984, Frankignoul &7 oy — Pl fif 20 (1) 48
TE 07 8 g 00 KA R AR ORS00 i 1)
SR AE R 7 B, BRI Bh 7 vk O P A st g B O ik

1 BIg

WA EAE R AU P i — A EE RS,
BAEWN TN A — 5, KA R, 55—
Dy, WEEXT KA . KT CSE 7 RS0
NG SE TSR (=SS R (€ D0 NTTI=T 22 0 By N £ 1) 47 (2
TR SES, Rl e By DL IR o

20 Z8OAFEAR LUK, AATTHE Dy R N 4 1 A
T PR EAE A, FE B ZEENSORIIFFT . 4

ENSOAF R AN, IR TE 2R AP KU Jmy b v . A2
— R ZVERL A A AL i S, 17T 2 S D0 I 2 1 R 2
FIPNARYFEAH SN o AL Tty ,  AATT0 vh 26 B i
FRBHER IR M & R RN R R, {E
LI AATVEEAE B B AN i s /E L, v
X R SO EHE LA 2 9 o VF 22 2 3 BB A =X
Bl ) 71K ELAE RIS P 20 B O ORE 45 5 e e i
ffrmi N, AH T A s SR 2 AR K. B,
AR I e H A RS O I v s e Y, AT TR B A
MG B 2011 49 A 128 ; £= B H4: 2011459 A 308
% —4E# : ¥ (1979— ), Email : wenna@nuist.edu.cn

Fohfz & : BR AAMFALTE (41005048); ERNH

AT (R %) £ (GYHY20090616 )

Advances in Meteorological Science and Technology S&&EHE#RE 2 (1) - 2012 | 19

(EFA, Equilibrium Feedback Assessment) . Ah{E ¥
FEAAG IR ) ] B R 53  AR Ao ] T 9 38 73 2 Pk 36
IR RO MR Y R BE R, D1 2R
N R, B

x(6)=by(t)+n(7) Q)
b, AR BRE. BT @A G KR
WAL IR, AT R FH G Fir it 5 RO RS 7
FERGY BEHFRER R SHE IR, 13 B S 1ot 3R 4L
b=<x(),y(t—-1)>/<y(t),y({t—1)> 2)
Horh, <p.g>32ox p W q W0 J7 22, T 2 i v R T
(] o T IERE) 2 TS0 A — 1 S DR ) e ot
F R 08101,
SR, TEESEAR ARG, HD = v i I



S -FI
dvances in Met S&T

AR IR TR X i E R, nTRe A X . A
[] R R IE R T g 1B Bildn, fEWFST R AR
W SA AR, AA142% 18 HG KCFAENSO 3%
Mo — Ml ook [ JE =g A DG 7 A FIBRENSO 52 i, 7
W FEH 26 P A 0 K RBHE R, X PR 4 A
REF B et R 22, sehr b, BT A8
FIFENSOREAH I FEM A, Ho A DX m] DL i K=/
RSP FH B ) o R = A SR A SR s v . X
FE, TERFFURE R I, A R 2
DX, I TENSORZ M O 124 X 52 Wi ] fE A1
AN T 2 AR R i X AR O i X T
PETREIR ) DAl A B R0 s W DG W IX 1Y)
B Rt Do

BEXTZ A, LiuZC94E) TEFA, $#H T X
Sl [ s e T vk (GEFA,  Generalized Equilibrium
Feedback Assessment) , T R EAFEEX . A
[T TR S B DTk o 1 VR G T AR SV
AT RESZ AN DX S I N, B B DO R
R AR DT RS 2 2 oK . B A R A T A R
MM 2 B R A3 2] T WP IR, R AR SO
S 553 BT T GEFA S FLAE I 20 A vh R H
2 X TEERMAHIEGEFA

LiuZ5f Frankignoul [FIVEEFEX KM — 0 (R
X)) RBtHIERIZ 0 (24X Rk, AKX
(L) A 2) BAHES s i, HeDX s R
K BT B R R DA AT T ] DURE T AR A A
[t DX AL R4 I 2 51, |

J
xi(t)zzbij(t)+ }’li(l‘) 3
=
Ho RN R, n R,

AR J by by B VRS B ORI AR PR AT SR 5 R
. ERRERILTEA

X(@)=BY()+N@®) (t=1,2,-,T) (4)

Hrp
x(0) »n(® 0] b, b, - b,
xo-"C) vo-| "0 o= O g
50 30 (0 by e e b

I, e BB B AL TR IRIA Y ¥ XY,
W X T AR R SRy AN R b S 154
[AIEFA, A£G TR RO BRI N AT LU A
P, & SIESSTI R RRILY:  [R1YI Beiev i
Ja IS, EAEADRR, ARSI IEE (380 ;1M1
FERAT, ENTMHX %, RS RG]
TN, Bi<n(), y(t-7)>=0. F52&, HHATETT
WS K UTRE (4) P 7 22059 e I B

B(1)=Cy, (1)C,,(7)
FOREAAR 2N

(r>7) (5

&(1)=C,,(v) C,,(7) (6)
e, @ =UOV' (1-1)/T, T, JRTAALHFFLLER ] 1%
JIERERR A ) ST R A543 B /7% GEFA. GEFA it
T T EFA W a] f8 K B AN [FREIX (1) 5 0, 48 44N g
DA S R B TR 45 2 3 oK. e R A
A PR HCP GRS A 1A 20 56 AE, AE AR Uil S 20 s
FRHREVE Ja b I Jay b S 5 R 8 Y
GEFA R MM agit ik, Filad L&y
W, BlnZeth . b, EEERANEN T, GEFA
DA AR ZE o ) B A S 3% 7 R 0 R )4
f s RSB R T ) AR OCHE RS K, GEFARE AR %
TV I K DRI, o 3 e VA 1 A DR T A
e 0 ) OB o U L, PR TR A DG M R N
Uf o — i A TR AT (1) 77 72 & FHEOF 2% (8] 3% (1) = B2 v
RS, X0 DA Boi b s g, $E e GEFAGL 5L
X, (AR JEGEFAX — gt ik L S
BB i E A, TR — M S —
N k. HEENHGEFASE iR, &
REOHT—ANBUE IS5, AN TR b R R s i R
B, IS MMM . Fiah, EREH, B nT BUR)
FH R S50 A 1 e WV E I R I R B OX PR Bl )
5 o XFE, R AR ) ) Uk
133 (3 & ok 2 805 GEFAM v 45 B AT L g, xof
GEFAZE i 7 -4 T M7 46 30E . 40, ZhongM1Liu 9
I GCMIR AR AR G V1A% T 7 v GEFAFI AR X 3
TPERHAT LA, BT 4 R nT DUAH B 36E . B4l 1)
A RN 3 T GEFALE SE B I B A 45 0 o

3 GEFAZEYRch i) iz F

3.1 KSR RREXEIKERTESH GEFA Nk

AE g 0 25 OWLI R S Y, WenZ5 2 H] H] GEFAHIF
FERATAT A 1 55 3 55 4 BROAN [R) 93 X Y30 T AR 285 14D g
FEAE . BT 45 FI0AUE T AT 2R RO AR Fvy
ICFHEEL Nifio £/ (B 1a) PN AFIE (B2a) , i H
AN B H RO A A EPDO A S (1) (1
MAFIE (K2b) o %45 F S Honda %™ * R 51 TAEAH]
WP . F346, FIH GEFAIL 43 25 H HGHY A1V Fl Ay
BV RE v 2 1) B B S o AT T 228 0 03 K 7k
El Nifio MR RFAE A2 T Rm ) (E2a) , 5K
B I 32 BRSSP E H S EL Nifo SRR BBV
FHE (10D (EI1d) PR 5 LR )
g2 (E3a, b) , SKumarPORFoT 4 S4H H D
UE. BEAh, HRIEGEFA G ST i X E R K
B L R B 3 T S i o R i 3 B2 Ay
ACTEERITH, ARG RSP T S 0 R 1)

20 | Advances in Meteorological Science and Technology S&EHR##RE 2 (1) - 2012



PN TTRR X 2 ARG P 5D, sk mT LR
A 23 7 0 B 5 0 ok 2 LS M R TR 9 DR M X 1) J
il GEFASE AT IRAE . Wi 40TR, ok
PO ENREVERG 7 B0 (10D [R3Em, TS R0 4
W ASFHEEL Nifo# FIEFARR N, ([Elda) 15 2 X6

20°N v

Progress 44 % & &

GEFAZ: S (F3a) M—%. [IFE, FBRICHE 5 m A
T ACPFHFENSOMIERT, T3 KA B R
S —EUE (10) EFAmN (E4b) 5 AZh4 8
Y DX R AH E 52 A () GEFAZE R (EI3b) AR A AT
5T &5 R W GEFALE S Bt i 3 FH v )45 250k

60°N

(b)NP (,f‘f “ls—}é'
IOON SOON, v
EQ 40°N A
IOOS 300N,>
7 -
20°S ‘ ‘ ‘ 20°N ‘ c
120°E 160°E 160°W 120°W 120°E 160°E 160°W
20°N 20N T \
10°N 10°N 1 ’ 0.0
EQ EQ 1
' 7 N\
10°S 10°S >
20°S ; ; ; ; 20°8 = K) ‘ ‘
120°E 160°E 160°W 120°W 80°W 40°E 80°E 120°E
E1 (a) % KFEFEREOFE—E(TP1)—EI NifoBiFRRE; (b) Ik XFFEREOFE—HE (NP1) —PDO

(c) iE KEHEGEEOFE 1 (TP2) ZEETPMGERE;
(TH) —BR—%E (10) BEEE?

BERRE; (d) HHEEFiBREOFE —&

80°N

0°  40°E 80°E 120°E 160°E 160°W 120°W 80°W 40°W  0° 0°  40°E 80°E 120°E 160°E 160°W 120°W 80°W 40°W  0°

B2 (a) 2B TIAKEEEERH, FEASK250nPafiiE s EiHxt G K F¥EEl NifolIGEFAIRN ; (b) 4B T
KIEFEENSOZ M, FriSAS250hPafii# s EiH Tt KA FEi¥PDOEMGEFANuN ( BIRSL&RRIEE, BEEART~AE, &
HEZERA10M-CT", KEPERRTI0%BEERLE ) &

80°N 4.

0° 40I°E 80I°E 12(I)°E 16(I)°E 166°W12(;°W 80:’W 40:’W 0° 0° 40I°E 80:’E 126°E 16(;°E160I°W120I°W 80‘;W 40‘;W 0°
B3 (a) #BTHGEHEEEEBEZW, MEXSK250nPafiEE EiHXt#Hm KFEEl NinoEGEFAIRMN; (b) 4B TH
HARFEENSO N, Fri3KS250nPafii s Bzt m el B IOEKGEFANIR. ( B L&RRIEHE, EE&RTAE,
LELERA10M T, KEPHZRTITI0%EE R ) &

Advances in Meteorological Science and Technology S&&EHE#RE 2 (1) - 2012 | 21



I%a
SR H. i

dvances in Met S&T

80°N -
60°N
40°N 3%
20°N 4.

EQ
20°8
40°S
60°S
80°S |

0°  40°E 80°E 120°E 160°E 160°W 120°W 80°W 40°W  0°

0° 40°E 80°E 120°E 160°E 160°W 120°W 80°W 40°W  0°

B4 (a) fOBBTEED ELEBR— BN, 8 AS250hPafii s Eipxt#rm K ¥EE| Nifot I EFANE R ;
(b) MERAEKTEFEENSOZN, FrEAS250nPafiil s B P EN BB —5 (10 ) BEFAIRE "

3.2 GEFA HERBSEHEBANGISH

VR 55— wek b B A N, YT A5 20 R
GEFAIZi%12009/2010H [ &= i 1 (E]5a) 7=
A B 2B SR ) BRI . R I2009/20104 25 5k E P 4R
KFPEMMENSORY (& 1a) FHHART K P VE I i 5 3 1
T —IE =AU (K6a) , SHZEATRE AR
JEVA VR B AT 2 s /e (&I5b) . GEFA
45 5 R PRI X RNZ AR A 2R R R e A B R
Wi PR P JTA [ o A2 8 L P 2R I v VG i 1 7R A< )
AT RV PEENSO R AR S i 08 AN 2 R il gk, 1
PAT AR R R R IR N, RAFEUXTEAE

B E ST ENSO BT i 78 (1 BF R . A
P R TG P TE — A —1E” = 2 R R S X 28 4 A
RS SR U USRS KRR AR, 2
AT DIAHZAE AR E AR = AL B N, O
SRR — A EEE R, XX 3 B I B A
K (WA W E AT ER . NRIIHR ST
RS I GEFAm N 45 AR 2, s K<
T3 {2 522009/20110 4 2= IR X I 7 5 AR 1R
i, AEEA AL B AR AL X, vk
—r PR E X (Eeb) , BFIZFELT
B B H I 2 AR A6 vA 7 e B e L

®) - . ) > i\//j =
50°N- 50°N )
40°N 40°N
30°N- 30°N
20°N] v 20°N ;
80°E  90°E 100°E 110°E 120°E 130°E 80°E  90°E 100°E 110°E 120°E 130°E
C — — —
JS Jz *;.5 1.5 2 3 7[').6 7(').5 7(;.4 0.4 0.5 0.6

E5 (a) 2009/2010&%ZF5BEFIG; (b) FEFFRKXFEFEENSOERMMAFTAERFRREN “E—H—IE” =HREE
BREHEIEAT, HE2009/2010%F%K{04 FARER SR HGEFANFEIRIE®"

N 7 60°N7 |

20°N | (f.i) "3 k
%

10°N | '
) "\ 0.6 13 \‘7.6‘( L

Q ey : 300N W ,
10°8 | or 06 > R

£, ) A o
40°W 0° EQ =i WA - ‘

0° 40°E 80°E 120°E 160°E 160°W 120°W S0°W 40°W  0°
E6 (a) AHKAFEEEEOFE=E— “E—Hi—IE” =ZHREFERES; (b) £FKKR500hPafii B E EiHITHHE K
A “F—HR—IE” ZHREEEREHNGEFANR®"

22 | Advances in Meteorological Science and Technology S&EHR##RE 2 (1) - 2012



3.3 EERXIE K GEFA o#h

ZhongZ5 P H FIGEFAWF 7T 1 42 BR A [ g i 245
AN [ X A BRI m . &5 R, fEENSO
W, #AAOEVE S La NifiaBUHEE 2% 0 (Blla, X
i 5 EEVER X B 5 (B7b) o X563k
B KA RN A S (B 7a) 5 IXBiAR Y 1E R 454
(I S S 5 Wi I AN D R DX e 3 Bl RN K YR
2%, GRSPBUZHX AT MY X500 A KIS
JRR P, AR D ENSORIVRZE M, B B v
W —8E (E1d, JAAHD 050 smin 4EFE T iz Hh
XA HEFRFK T (K8a) o GEFAZ RAKAE
THTNE ST R, T LR 7R T 2835 i 4 B

70°N =

60°N =
50°N .
40°N —

30°N —

-
-
-----

20°N

170°W  150°W  130°W  110°W

_»]

90°W  70°W  50°W

A7 (a) B&ILEXS250nPafIE Ei5F850hPaRiF Xt #ivi K Fi¥La Nifaigia B & I GEFANT R ;

Progress 44 % & &

WG B, PR M (B 1e) Xt
SEHAEE AR X ) B2 5 (I8b) 5 ARt
Tk S 0 AR 2 S [ DX K )5 1 5 4ty B - 5
W AT SE S OCAR s ALK PUPE — Bl Rt 5 7 A
T K TGV AP A0 R il S o S TR AS [ 24 B /K ) A
FWWAE . feJr . AATIEAREGEFAMAE K] 2 3% 5
DAl B ST X SR /K Y I ) AR A P 41, i By S
WU FF B FRI R L 53 5 S Al GV DX /K 32 T S
HEPEEMA I RESE o 45 R 7R A BRI T S [ X I B K
(KIREM E AR AT, S P R AZR bt X 32 21 ) 5
WK, RG22 nTi820%.

40°N —{9

36°N =

32°N =

28°N

24°N
125°W

115°W  105°W  95°W  85°W  75°W  65°W

(b) REXEX

15 7k 3 B K E i La NifaiSis 55 i GEF ARG 5%

48°N =
44°N =4 .-
40°N -4
36°N —
32°N —

28°N =

24N I T —
125°W  115°W  105°W  95°W 85°W 75°W

65°W
&8

(a) EFXEREREAMAHFNEFBE—HE (10) BREFENGEFANR;

48°N -

44°N =

40°N =

36°N =

32°N =

28°N =

24°N
125°W  115°W  105°W

95°W  85°W  75°W  65°W

(b) EFEEXEBMEANHAFKE

HZEE (TPM) i§EREHNGEFAN R

4  SEigFTie

TS ) S48 S B a3 B T VA A A R AR R
AT 2 GEFA K fif v 52 B i 1 5 15t i)
A R . (HAEMMAEA A RGO, GEFARZE
Wt 55 i 1 7 2 ) 43 9 230 1) 42 v i D A S T 1 22 g
WK, AN AORS BEAZ B IRIICY. 4 T % UF GEFA 4L
R A EEVE, FRATE R I A Wy M vt J7 vk, Zettk
#8775 (LIM, Linear Inverse Modeling) F1iKy%

Advances in Meteorological Science and Technology S&EHE#RE 2 (1) - 2012 | 23

e # (FDT, Fluctuation Dissipation Theorm) , X
HHEAT ISR o 85 R R WX = M G vk J7 A 55 25
RIEEAR -3, DM B AT ML IR . X8 T A
fIT0T GEFA Al 5545 B A5 0, [) IS 0 0 SR FH o 43
P A BORLIT 13 LIM/FDTHE VT S0t 232 B0l 5 45 R A7
Btk S 4h, Frankignoul%5U" Mot 5 K 7 ZEMCA
Jivk, R KN A MRE (Maximum Response
Estimation) 75 %k 3Rk HUR A — K AR & = 10t



24

A
dvances in Met S&T

o %R BN R A R gD B I — X
R — A N R A R . BRIR b, el
um%%GﬁAﬁﬁﬁ%Eﬁw,ﬁﬁﬁﬁ*ﬁ%
o MAPIKUL, GEFA$LHE T — ANl o1 I3 St 1) i
%ﬁﬁm%%ﬁﬁ&,bﬂuram%mﬁxﬁﬁg
A S i AR SE DT R, 38 5 N AT I R AR
KA J5 ) L, GEFAW AJ 3 Hodth F #41i 6) k<
m&ﬁﬁﬁ R AAR AR Y b — A AR ]
WAl R IR FE e R 7, R TR, RS T
AIREIERNLED, KA R TR 2 R .
SE 3k

[1] Kraus E B, Turner J S. A one-dimensional model of the seasonal
thermocline II. The general theory and its consequences. Tellus,
1967, 19: 98-106.

Gill A E, Niiler P P. The theory of the seasonal variability in the
ocean. Deep Sea Research and Oceanographic Abstracts, 1973, 20:
141-177.

Frankignoul C, Hasselmann K. Stochastic climate models.2.
Application to sea-surface temperature anomalies and thermocline
variability. Tellus, 1977, 29: 289-305.

Frankignoul C. Sea surface temperature anomalies, planetary waves
and air-sea feedback in the middle latitudes. Rev Geophys, 1985, 23:
357-390.

[5] Junge M M, Haine T W N. Mechanisms of North Atlantic
wintertime sea surface temperature anomalies. ] Climate, 2001, 14:
4560-4572.

Trenberth K, Branstator G W, Karoly D, et al. Progress during
TOGA in understanding and modeling global teleconnections
associated with tropical sea surface temperatures. ] Geophys Res,
1998,103: 14291-14324.

Kushnir Y, Robinson W A, Blade I, et al. Atmospheric GCM
response to extratropical SST anomalies: Synthesis and evaluation. ]
Climate, 2002, 15: 2233-2256.

Palmer T N, Sun Z. A modeling and observational study of the
relationship between sea-surface temperature in the northwest
Atlantic and the atmospheric general-circulation. Quart ] Roy
Meteor Soc, 1985, 111: 947-975.

Pitcher E J, Blackmon M L, Bates G T, et al. The effect of North
Pacific sea surface temperature anomalies on the January climate of
a general circulation model. ] Atmos Sci, 1988, 45: 172-188.

[10] Kushnir Y, Lau N C. The general circulation model response to a
North Pacific SST anomaly: Dependence on timescale and pattern
polarity. ] Climate, 1992, 5: 271-283.

Ferranti L, Molteni F, Palmer T N. Impact of localized tropical
and extratropical SST anomalies in ensembles of seasonal GCM
integrations. Quart ] Roy Meteor Soc, 1994, 120: 1613-1645.

Peng S, Mysak A, Ritchie H, et al. The difference between early
and middle winter atmospheric response to sea surface temperature
anomalies in the northwest Atlantic. ] Climate, 1995, 8: 137-157.
Peng S, Robinson W A, Hoerling M P. The modeled atmospheric
response to midlatitude SST anomalies and its dependence on
background circulation states. ] Climate, 1997, 10: 971-987.
Kushnir Y, Held I M. Equilibrium atmospheric response to North
Atlantic SST anomalies. ] Climate, 1996, 9: 1208-1220.

Latif M, Barnett T P. Causes of decadal climate variability over the
North Pacific and North America. Science, 1994, 266: 634-637.
Latif M, Barnett T P. Decadal climate variability over the North
Pacific and North America: Dynamics and predictability. ] Climate,
1996, 9: 2407-2423.

[17] Frankignoul C, Czaja C A,L” Heveder B. Air-sea feedback in the

(2]

(3]

(4]

6]

(7]

[9]

(11]

[12]

(13]

(14]
[15]

[16]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]
[31]

(32]

(33]

(34]

[35]

(36]

[37]

[38]

(39]

North Atlantic and surface boundary conditions for ocean models.
J Climate, 1998, 11: 2310-2324.

Liu Z, Wu L. Atmospheric response to North Pacific SST: The role
of ocean-atmosphere coupling. ] Climate, 2004, 17: 1859-1882.
Notaro M., Liu Z, Williams ]J. Assessing climate-vegetation
feedback in the United States. ] Climate, 2006, 19: 763-786.

Lau N C, leetman A, Nath M J. Attribution of Atmospheric
variations in the same as 1997-2003 period to SST anomalies
in the Pacific and Indian Ocean basins. ] Climate, 2006, 19:
3607-3628.

Chiang ] C H, Vimont D J. Analagous meridional modes of
atmosphere-ocean variability in the tropical Pacific and tropical
Atlantic. ] Climate, 2004, 17: 4143-4158.

Liu Q_, Wen N, Liu Z. An observational study of the impact of the
North Pacific SST on the atmosphere. Geophys Re Lett, 2006, 33,
118611, doi:10:1029/2006GL.026082.

Frankignoul C, Sennechael N. Observed influence of North Pacific
SST anomalies on the atmospheric circulation. ] Climate, 2007, 19:
592-606.

Liu Z, Wen N, Liu Y. On the Assessment of Non-Local Climate
Feedback, Part I : The Generalized Equilibrium Feedback
Assessment. | Climate, 2008, 21: 134-148.

Fan L, Liu Z, Liu Q_. Robust GEFA Assessment of Climate
Feedback to SST EOF modes. Adv Atmos Sci, 2010, doi:10.1007/
s00376-010-0081-5.

Zhong Y, Liu Z. A joint statistical and dynamical assessment
of atmospheric response to North Pacific Oceanic variability in
CCSM3.]J Climate, 2010, 21: 6044-6051.

Wen N, Liu Z, Liu Q_, et al. Observed atmospheric responses to
global SST variability modes: A unified assessment using GEFA. ]
Climate, 2010, 23: 1739-1759.

Honda M, Nakamura H. Interannual seesaw between the Aleutian
and Icelandic lows. Part II: Its significance in the interannual
variability over the wintertime Northern Hemisphere. ] Climate,
2001, 14: 4512-4529.

Honda M, Yamane S, Nakamura H. Impacts of the Aleutian-
Icelandic seesaw on surface climate during the Twentieth century. J
Climate, 2005, 18: 2793-2802.

Kumar A, Hoerling M P. The nature and causes for the delayed
atmospherlc response to El Nifio. ] Climate, 2003, 16: 1391-1403.
WAL, Rk, AEF, & . kT SCT Rk
2009/2010 n}ﬂ HAERBREDNDY ABRERBLR).
Zhong Y, Liu Z, Notaro M. A GEFA Assessment of Global Ocean
Influence on US Hydroclimate Variability: Attribution to Regional
SST Variability Modes. ] Climate, 2011, 24: 693-707.

Ropelewski C F, Halpert M S. Quantifying Southern Oscillation
precipitation relationships. ] Climate, 1996, 9: 1043-1059.

Gutzler D S, Kann D M, Thornbrugh C. Modulation of ENSO-
based long-lead outlooks of Southwestern US winter precipitation
by the Pacific decadal oscillation. Wea Forecasting, 2002, 17:
1163-1172.

Sheppard P R, Comrie G. D, Angersbach K, et al. The climate of
the US Southwest. Climate Res, 2002, 21: 219-238.

Mo K, Schemm ] E, You S. Influence of ENSO and the Atlantic
multidecadal oscillation on drought over the United States. ]
Climate, 2009, 22: 6716-6740.

Frankignoul C, Chouaib N, Liu Z. Estimating the observed
atmospheric response to SST anomalies: Maximum Covariance
Analysis, Generalized Equilibrium Feedback Assessment, and
Maximum Response Estimation. ] Climate, 2011, 24: 2523-2539.
Liu Z, Wen N. On the assessment of non-local climate feedback
PartII: EFA-SVD and optimal feedback modes. ] Climate, 2008,
21:,5402-5416.

Liu Z, Notaro M, Kutzbach J, et al. Assessing global vegetation-
climate feedbacks from the observation. J Climate, 2006, 19:
787-814.

Advances in Meteorological Science and Technology S&EHR##RE 2 (1) - 2012





