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Tropical Highlights - August 2007

During August 2007, negative equatorial sea surface temperature (SST) anomalies in the eastern equa-
torial Pacific expanded westward, and now extend from the coast of South America to the date line
(180°W) (Fig. T18). This pattern is reflected in negative values of the Nifio 1+2 (-1.6), Nifio 3 (-1.1), and
Nifio 3.4 (-0.5) region SST indices (Table T2). The equatorial oceanic thermocline during August, mea-
sured by the depth of the 20°C isotherm, featured a continuation of below-average depths over the eastern
equatorial Pacific and near-average depths across the western and central equatorial Pacific (Figs. T15,
T16). Asaresult, temperatures in the eastern equatorial Pacific remained generally 1-3°C below average
at thermocline depth (Fig. T17).

During August 2007, low-level easterly anomalies (more than 3.0 m s*) were observed over the
central equatorial Pacific (Fig. T20). Thisanomaly pattern has persisted since February (Fig. T13),and is
consistent with the shallower-than-average thermocline and cooler SSTs farther east. This wind pattern
was also associated with enhanced convection (above-average rainfall amounts) across Indonesia, and a
continuation of suppressed convection (below-average rainfall amounts) across the central and eastern
equatorial Pacific (Figs. T26, E3). Consistent with these anomalies, the equatorial SOI remained positive
(+1.2) (Fig. T2), although the Tahiti — Darwin SOI was near-average (+0.1) (Table T1, Fig. T1). This
overall combination of oceanic and atmospheric conditions reflects the development of La Nifia condi-
tions.

For the latest status of the ENSO cycle see the ENSO Diagnostic Discussion at:
http:/AMwww.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/index.html
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STANDARD DEVIATION
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FIGURE T1. Five-month running mean of the Southern Oscillation Index (SOI) (top), sea-level pressure anomaly (hPa)
at Darwin and Tahiti (middle), and outgoing longwave radiation anomaly (OLR) averaged over the area 5N-5S,
160E-160W (bottom). Anomalies in the top and middle panels are departures from the 1951-1980 base period means
and are normalized by the mean annual standard deviation. Anomalies in the bottom panel are departures from the
1979-1995 base period means. Individual monthly values are indicated by “x”s in the top and bottom panels. The
x-axis labels are centered on July.
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FIGURE T2. Three-month running mean of a CDAS/Reanalysis-derived (a) Southern Oscillation Index (RSOI), (b)
standardized pressure anomalies near Tahiti (solid) and Darwin (dashed), (c) an equatorial SOI ([EPAC] - [INDOYJ),
and (d) standardized equatorial pressure anomalies for (EPAC) (solid) and (INDO) (dashed). Anomalies are depar-
tures from the 1979-95 base period means and are normalized by the mean annual standard deviation. The equa-
torial SOI is calculated as the normalized difference between the standardized anomalies averaged between 5°N—
5°S, 80°W-130°W (EPAC) and 5°N-5°S, 90°E-140°E (INDO).
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STANDARD DEVIATION

ANOMALY

anomalies averaged over the area 5N-5S, 165W-110W (top), the 500-hPa virtual temperature anomalies averaged
over the latitude band 20N-20S (middle), and the equatorial zonally-averaged zonal wind anomalies at 30-hPa (red)
and 50-hPa (blue) (bottom). In the top panel, anomalies are normalized by the mean annual standard deviation.
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FIGURE T3. Five-month running mean (solid lines) and individual monthly mean (dots) of the 200-hPa zonal wind

Anomalies are departures from the 1979-1995 base period means. The x-axis labels are centered on January.
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FIGURE T4. Five-month running mean (solid line) and individual monthly mean (dots) of the standardized 850-hPa
zonal wind anomaly index in the latitude belt 5N-5S for 135E-180 (top), 175W-140W (middle) and 135W-120W
(bottom). Anomalies are departures from the 1979-1995 base period means and are normalized by the mean annual
standard deviation.The x-axis labels are centered on January. Positive (negative) values indicate easterly (west-
erly) anomalies.
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FIGURE T5. Nino region indices, calculated as the area-averaged sea surface temperature anomalies (C) for the speci-
fied region. The Nino 1+2 region (top) covers the extreme eastern equatorial Pacific between 0-10S, 90W-80W. The
Nino-3 region (2nd from top) spans the eastern equatorial Pacific between 5N-5S, 150W-90W. The Nino 3.4 region
3rd from top) spans the east-central equatorial Pacific between 5N-5S, 170W-120W. The Nino 4 region (bottom)
spans the date line and covers the area 5N-5S, 160E-150W. Anomalies are departures from the 1971-2000 base
period monthly means (Smith and Reynolds 1998, J. Climate, 11, 3320-3323). Monthly values of each index are
also displayed in Table 2.
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6. Time-longitude section of mean (top) and anomalous (bottom) sea level pressure (SLP) averaged between
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panel i
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850 mb Zonal Wind (m/s)
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FIGURE T7. Time-longitude section of mean (top) and anomalous (bottom) 850-hPa zonal wind averaged between 5N-
5S (CDAS/Reanalysis). Contour interval is 2 ms*. Blue shading and dashed contours indicate easterlies (top) and
easterly anomalies (bottom). Anomalies are departures from the 1979-1995 base period monthly means. The data
are smoothed temporally using a 3-month running average.
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FIGURE T8. Time-longitude section of mean (top) and anomalous (bottom) outgoing longwave radiation (OLR) aver-
aged between 5N-5S. Contour interval is 10 Wm2. Dashed contours in bottom panel indicate negative OLR
anomalies. Anomalies are departures from the 1979-1995 base period monthly means. The data are smoothed
temporally using a 3-month running average.
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FIGURE T9. Time-longitude section of monthly mean (top) and anomalous (bottom) sea surface temperature (SST)
averaged between 5N-5S. Contour interval is 1C (top) and 0.5C (bottom). Dashed contours in bottom panel
indicate negative anomalies. Anomalies are departures from the 1971-2000 base period means (Smith and Reynolds
1998, J. Climate, 11, 3320-3323).
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FIGURE T10. Time-longitude section of anomalous sea level pressure (hPa) averaged between 5N-5S (CDAS/Reanaysis).
Contour interval is 1 hPa. Dashed contours indicate negative anomalies. Anomalies are departures from the 1979-
1995 base period pentad means. The data are smoothed temporally using a 3-point running average.
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OLR Anomaly (W/m2)
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FIGURE T11. Time-longitude section of anomalous outgoing longwave radiation averaged between 5N-5S. Contour
interval is 15 Wm2. Dashed contours indicate negative anomalies. Anomalies are departures from the 1979-1995
base period pentad means. The data are smoothed temporally using a 3-point running average.
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FIGURE T12. Time-longitude section of anomalous 200-hPa velocity potential averaged between 5N-5S (CDAS/Re-

analysis). Contour interval is 3 x 10® m?s. Dashed contours indicate negative anomalies. Anomalies are departures
from the 1979-1995 base period pentad means. The data are smoothed temporally using a 3-point running average.
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850—hPa Zonal Wind Anomaly (m/s)
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FIGURE T13. Time-longitude section of anomalous 850-hPa zonal wind averaged between 5N-5S (CDAS/Reanalysis).
Contour interval is 2 ms™. Dashed contours indicate negative anomalies. Anomalies are departures from the 1979-
1995 bhase period pentad means. The data are smoothed temporally by using a 3-point running average.
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FIGURE T15. Mean (top) and anomalous (bottom) depth of the 20C isotherm averaged between 5N-5S in the Pacific
Ocean. Data are derived from the NCEP’s global ocean data assimilation system which assimilates oceanic obser-
vations into an oceanic GCM (Behringer, D. W., and Y. Xue, 2004: Evaluation of the global ocean data assimilation
system at NCEP: The Pacific Ocean. AMS 84th Annual Meeting, Seattle, Washington, 11-15). The contour interval
is 10 m. Dashed contours in bottom panel indicate negative anomalies. Anomalies are departures from the 1982-

2004 base period means.
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Mean Depth of 20C Isotherm
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FIGURE T16. Mean (top) and anomalous (bottom) depth of the 20°C isotherm for AUG 2007. Contour interval is 40 m
(top) and 10 m (bottom). Dashed contours in bottom panel indicate negative anomalies. Data are derived from the
NCEP’s global ocean data assimilation system version 2 which assimilates oceanic observations into an oceanic
GCM (Xue, Y. and Behringer, D.W., 2006: Operational global ocean data assimilation system at NCEP, to be
submitted to BAMS). Anomalies are departures from the 1982—-2004 base period means.
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Equatorial Depth—Longitude Section
Ocean Temperature (C)
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FIGURE T17. Equatorial depth-longitude section of ocean temperature (top) and ocean temperature anomalies (bottom)
for AUG 2007. Contour interval is 1°C. Dashed contours in bottom panel indicate negative anomalies. Data are
derived from the NCEP’s global ocean data assimilation system version 2 which assimilates oceanic observations
into an oceanic GCM (Xue, Y. and Behringer, D.W., 2006: Operational global ocean data assimilation system at
NCEP, to be submitted to BAMS). Anomalies are departures from the 1982—-2004 base period means.

25



50N
40N
30N

20N A
10N
EQ 1
10S 1
208
308 1

40S
50S

50N

40N 1
30N 1
20N 1
10N 1
EQ 1
108 1
20S 1
308 1
40S 1

508

Sea Surface Temperature (C)

< ’ 3
R
- A\ J
-_— f\’
\ o »
.
A T
—
60E 120E 180 120W 60W 0
| | | | | [ [T

18 19 20 21 22 23 24 25 26 27 28 29 30

Sea Surface Temperature (C) Anomalies

FIGURE T18. Mean (top) and anomalous (bottom) sea surface temperature (SST). Anomalies are departures from the

1971-2000 base period monthly means (Smith and Reynolds 1998, J. Climate, 11, 3320-3323).
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Sea Level Pressure (mb)
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FIGURE T19. Mean (top) and anomalous (bottom) sea level pressure (SLP) (CDAS/Reanalysis). In top panel, 1000 hPa
has been subtracted from contour labels, contour interval is 2 hPa, and values below 1000 hPa are indicated by
dashed contours. In bottom panel, anomaly contour interval is 1 hPa and negative anomalies are indicated by
dashed contours. Anomalies are departures from the 1979-1995 base period monthly means.
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850—hPa Wind (m/s)
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FIGURE T20. Mean (top) and anomalous (bottom) 850-hPa vector wind (CDAS/Reanaysis) for AUG 2007. Contour
interval for isotachs is 5 ms? (top) and 3 ms* (bottom). Anomalies are departures from the 1979-95 base period
monthly means.
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200—hPa Wind (m/s)
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FIGURE T21. Mean (top) and anomalous (bottom) 200-hPa vector wind (CDAS/Reanalysis) for AUG 2007. Contour
interval for isotachs is 10 ms* (top) and 5 ms* (bottom). Anomalies are departures from 1979-95 base period

monthly means.
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200—hPa Stream Function
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FIGURE T22. Mean (top) and anomalous (bottom) 200-hPa streamfunction (CDAS/Reanalysis). Contour interval is 20
x 10° m?st (top) and 5 x 10° m?s* (bottom). Negative (positive) values are indicated by dashed (solid) lines. The
non-divergent component of the flow is directed along the contours with speed proportional to the gradient. Thus,
high (low) stream function corresponds to high (low) geopotential height in the Northern Hemisphere and to low
(high) geopotential height in the Southern Hemisphere. Anomalies are departures from the 1979-1995 base period
monthly means.
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200 mb Divergence
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FIGURE T23. Mean (top) and anomalous (bottom) 200-hPa divergence (CDAS/Reanalysis). Divergence and anomalous
divergence are shaded blue. Convergence and anomalous convergence are shaded orange. Anomalies are depar-
tures from the 1979-1995 base period monthly means.
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200—hPa VPOT & Div. Wind

FIGURE T24. Mean (top) and anomalous (bottom) 200-hPa velocity potential (10°m?s) and divergent wind (CDAS/
Reanalysis). Anomalies are departures from the 1979-1995 base period monthly means.
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FIGURE T25. Mean (top) and anomalous (bottom) outgoing longwave radiation for AUG 2007 (NOAA 18 AVHRR IR
window channel measurements by NESDIS/ORA). OLR contour interval is 20 Wm-? with values greater than 280
Wm-2indicated by dashed contours. Anomaly contour interval is 15 Wm with positive values indicated by dashed
contours and light shading. Anomalies are departures from the 1979-95 base period monthly means.
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FIGURE T26. Estimated total (top) and anomalous (bottom) rainfall (mm) based on the Special Sensor Microwave/
Imager (SSM/I) precipitation index (Ferraro 1997, J. Geophys. Res., 102, 16715-16735). Anomalies are computed
from the 1987-2006 base period monthly means. Anomalies have been smoothed for display purposes.
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ANOMALY
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FIGURE T27. Mean (top) and anomalous (bottom) cloud liquid water (g m) based on the Special Sensor Microwave/
Imager (SSM/I) (Weng etal 1997: J. Climate, 10, 1086-1098). Anomalies are calculated from the 1987-2006 base
period means.
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WATER VAPOR
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FIGURE T28. Mean (top) and anomalous (bottom) vertically integrated water vapor or precipitable water (kg m?) based
on the Special Sensor Microwave/Imager (SSM/I) (Ferraro et. al, 1996: Bull. Amer. Meteor. Soc., 77, 891-905).
Anomalies are calculated from the 1987-2006 base period means.

36



Mean

100 \/ V

LYV I N

\

> ‘:_As : (IM/K/ v ‘1 v |

200 RN Sl ctan), 1 1777 8 o

\\21 \\11?‘,{

\ﬁtvsi“&@li\\

300 1

400

500 4
600 _)p.ul)‘)‘h.,f)‘f,,,n re :MTTTTTTT'\T\\M\\“\\

700_.‘,!f1¢‘~)J;,\,;!;’lffrrTTTTTT“‘?&s\xx\
800 1 )//, N <3\<<.0I"'t fT%‘\\\\‘\
s‘vs\\\

900 f',v B s ol et

53 \x\“\\\,u ;;72.:///”,.«/./1

S owrwr s f NS LIIILNY

e /”ML\\‘
iannas i didia e R AR,

/
J \

X
N 1
Lem~o_ T N '
~~- ~ )
\
\,7
<5 NSV s ev ittt e 4
/, \\
/ \ oy
{ ! TN 3

RO TEX RN

1000 SDEEN '
100E 120E 140E 160E 180 160W

IDeportures from Averoge

140W  120W  100W

100

200 -

500 - 0 ¢ L SRS S L R L W SO

600 - . R i‘t!tt!t‘t?s;,i“jfaﬁz JJ‘ll l“é“"“““QQOQ

\ ' R R L A TR N RSN SRR USRS R R AR
800 1 t

. R R RV ) R AR L S PP YRR e Vippba e

900 4 "l\.\»‘x\‘“‘c..... .'t?f..ixvﬁ\, 51"'(?“”/%{\\“6‘ t“\r \ oy

100E 120E 140E 160E 180 160W 140W 120W 100w

—>
5

FIGURE T29. Pressure-longitude section (L00E-80W) of the mean (top) and anomalous (bottom) divergence (contour
interval is 1 x 10-°s™) and divergent circulation averaged between 5N-5S. The divergent circulation is represented
by vectors of combined pressure vertical velocity and the divergent component of the zonal wind. Red shading
and solid contours denote divergence (top) and anomalous divergence (bottom). Blue shading and dashed

contours denote convergence (top) and anomalous convergence
1979-1995 base period monthly means.
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FIGURE T31. Pressure-latitude section of the mean (top) and anomalous (bottom) zonal wind (m s*) and divergent
circulation averaged over the west Pacific sector (120E-170E). The divergent circulation is represented by
vectors of combined pressure vertical velocity and the divergent component of the meridional wind. Red
shading and solid contours denote a westerly (top) or anomalous westerly (bottom) zonal wind. Blue shading
and dashed contours denote an easterly (top) or anomalous easterly (bottom) zonal wind. Anomalies are
departures from the 1979-1995 base period monthly means.
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FIGURE T32. Pressure-latitude section of the mean (top) and anomalous (bottom) zonal wind (m s*) and divergent
circulation averaged over the central Pacific sector (L30W-180W). The divergent circulation is represented by
vectors of combined pressure vertical velocity and the divergent component of the meridional wind. Red shading
and solid contours denote a westerly (top) or anomalous westerly (bottom) zonal wind. Blue shading and dashed
contours denote an easterly (top) or anomalous easterly (bottom) zonal wind. Anomalies are departures from the
1979-1995 base period monthly means.
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Tropical Pacific Drifting Buoys ~ R. Lumpkin/M. Pazos, AOML, Miami

During August 2007, 303 satellite-tracked surface drifting buoys, 71% with subsurface drogues attached for measuring
mixed layer currents, were reporting from the tropical Pacific. The strongest current anomalies were likely associated
with the well-developed TIW train on and north of the equator. Weaker, but basin-wide, westward anomalies of

10-20 cm/s were measured between 10-20S. In the northern tropical Pacific, currents were near their climatological
August strengths. Drifters west of 160W measured slightly warm SST, with anomalies of

+0.5C to +1.5C common. East of 160W, SSTs were close to climatology (apart from very cold anomalies measured by
drifters at 130-140W, 4-6N, associated with TIW advection of equatorial cold water).

e T P““lL f I |‘;_ T 4 T T
20°N~“‘/@J A h -

« . LNy
10°N- py o ﬁ\k;‘ S
A4 ~ =¢ s N}
Oo ‘«—\_.‘\”\/_K / <_/<£o!'
- — X~ J
Ny NFE = ’ il
o Y W/ij‘v;/ -—
103_ \At;“e,“r”’\v_‘_ /f //"’
£ ¥\ ny—\ A‘;: & / v
[¢] N 4 ¥ —
208 TN e A
It 1 1 M U 1 1
20°N+ “;;SLSQ*;LEQ‘LZZPQ}\\!' T T T
0 PN
B E-
10°N} R S e
: AT E AL FEas
"3‘35::25& Q\\V\ T o
0N 2 v =
0 s Y o
Q\(?;:, EYRL = L gz
—_ < -
°St Lo -
10°S e E AT R EE
20°S} !
L ! J !
o VR TA T T T '
2T =Ty '
N 4z, PN
10°Nt "f,:‘.g(—"*;’\;fs,--ﬁ;r,fkﬁf’»'?:’»
i ”’\"j?/\;’ifév\’/ P
0 HRRGLE P B A B
0 AR L) 4
{ FTIYEY <3 1!
Tyl TR
10°SF A I R R
AR R 2 BN oy
Figii
20°SH 90 cm/s — "::>,3>§;§§§§3g\ ]

_120°E 140°E 160°E  180° 160°W 140°W 120°W 100°W 80°W

Figure A1.1 Top: Movements of drifting buoys in the tropical Pacific Ocean during August 2007. The linear segments
of each trajectory represent a one week displacement. Trajectories of buoys which have lost their subsurface drogues are
gray; those with drogues are black.

Middle: Monthly mean currents calculated from all buoys 1993-2002 (gray), and currents measured by the drogued
buoys this month (black) smoothed by an optimal filter.

Bottom: Anomalies from the climatological monthly mean currents for this month.

41



(TAWd/VVON) Uuepeydol 'f [9eYDIN WO} d[qefrese ST UOIeULIOJUT JoUINJ *(QYI) @oUel] pue
‘(V1s) ueder ‘(YWON) soye}s pajrun oy} £q pejsoddns Ajussaad st Ledre NOLIYL/OVL 2UL
"(0002—T1461) £Fo1ojewI[o LSS splouksy pue AFo[oyewul[o putm SAV0D 9Y} WOI] salfewioue

Agqyuow smoys (oued wojjoq ‘sueswl A[gjuoul smoys oued doJ, 2,002 }SNINy JI0j
Keare Furioow NOLIML/OVI 2U) woaj (s[SS) seanjetadura) 90eLINS s pUe SI0JOSA PUTM

sorfewiouy 008 1sSnany

9- : : : : : : : : —- !
y— <o R . \ H< Emwb
o— - H mom
0 o0

. I

5 - NoG
9 NoOT
81 : ——— S.01 &
o2 ‘ ,

92

0€

<

Mo00T Mo02CT MoOP1 Mo091

1,091 Ho0F 1

(;_S w) sputyy pue (D,) LSS Uedy A[UIUOoN NOLIYL/OVL

o081



N O ZAmk KIS, <nNO0 Z2AR K< <

(TN /VVON) USpeydol 'f [9BUDI ulodj a[qeflese

ST uorjeurIojul Jay}Ing (qy]) °ouery pue ‘(y[S) weder ‘(YYON) So31e1S pPoiun oy} 4q poijroddns
Anyussaad st Leday NOLIML/OVL @Ul “(uojljoq) ssiiss auil} 2y} jo pus oy} pue (doj}) saliss

oUIT} 92U} JO }Ie)}s 2y} e S[qe[leAe oJoMm e}ep 2J9Um Sapn}IFuo] 23edIpul sessiosqe oy} uo
salenbg -A[191sem aJe SPUIM 8AT}ISO4 "AelIy NOLINIL/OVI ®U} WOJ] ejep S9LIas oW} Paloow Jo
sefeaeae Aep—g uo peseq sI sisd[euy ‘syjuowl %z 3sed ayj Joj (w ur) yydep wIsyjosl D,0g pue
(Do ur) sunjeradurs} soejins ess ‘(;_S W UI) SPUIM [eUOZ 3D€JINS JO SUOI}0as apnjifuor/suily,

€TV 3dN9Id

4002

9002

N O Z AR KRS< S~ <®nNO0 ZAR KIS <
G00gc

(ur) yydeq wasy31os] D,02 (Do) LSS (;_s w) puIp [euoyz

oFe19AY No2 01 S.2 Uide@ wiIeylos] D02 PUe ‘LSS ‘PUIM [euoyz Keq oAl]

43



‘(TANd/VVON) UePeydol [ [0eYOI WOI] d[qe[leae S[ UOIJeULIOJUL
Jeyyang (qyI) eoueaq pue ‘(vIS) ueder (VVON) S91e1S Polun oyl £q pojroddns A[jusssad st Leday
NOLIJL/Q0VL 94l '(u10}joq) SOLISS auil} Y} JO pus oY} pue (do}) SOLISS aUIT} 8Y} JO }Ie}s 9} e o[qe[lese
9IoM elep 9I9UM SOpN}IFUO] 9}BOIpUl Sesslosqe 8] Uo sadenbg A[191sam ale spuim aa1jisod ‘(syidep
0,02 LEX/dLO ‘LSS SpPlouday ‘spumm gQvQD) S[eatajul Lep—g 03 pajjy aur(ds dIqnd sa13o[oyewI[d
ATjuowl 0} @ANR[ad @Jde sol[euwlouy AedIy NOLIMI/OVI @U} UIOJ] elep S9LI9S oUIl} PaIooUl JO
sofeJore Aep—G UO paseq ST sIsATeuy ‘syjuowl g 1sed ayy Joj (w ur) yidep uwrLIsylost J,0g pue (D, Url)
aInjerodure} aoejins eos ‘(;_S WI UI) SPUIM [eUOZ 20RJINS Ul So[[UIOUR JO SUOT}O8S opN}ITUOl/ouIl],

7TV 3dN9ld

07T M.00T MoOF T Ho07 1

o081

M.00T M.O¥T o081 Ho07T Mo0O0T MOFT o081 o

A i v
£ i r
r r
N | I B
v | v
N I N
i ” g
r r
a - a
N I N
0 I o
s | | s
v v
r i r
r r
N I N
v I v
W I N
r r
a - P o cEmes, . |
N I = — N
o i =5 = e T— |,
s ] - — 2
= e = g8 = dal e ® g R i P e
(ur) yydeq urrayios 9,02 (Do) LSS ({_s w) pury [euoy

oFedeAY Nog 0} S.g selfewouy yydeq WISY}OS] D,0Z PUL ‘[SS ‘PUIM [eu0Zz Leq oAl]

4002

9002

S00c

44



aIn(lef oIempley] 0} onp SUISSIW BJE(] - 4 ‘soxmredop ‘ASojojewn[o moys Surpeys pue oul] payse( nidd 2 Iop

T6EP-19€ (S0€) Xed ‘15€p-19¢ (SO€) :2uoyd ‘A0S eeOUD)POIUH PIAB( :[IEWH -enog Ul suone)s SUIAIe0al SHOD wol (WoHTS) 1SIaY [9A] 89S puB
(D6°LSS) aamerodwo) 90eJINS BIS JO Sa5RIOAR ABP-0AL] "G [V YNDII
L'1- ok ok 8°0- *% *% 1€ h»ooN 900¢C 500¢C
O.wl ** ** w.OI @.ﬁl ** @N T I T ‘ S Y Y | ‘ VI Y Y |
I'l o o 8°0- 9°0- o IC - Ei L E J.’.f:’«:\m_‘_‘
Sl ok *k 90- *ok *% 91 .
vSI- % ok L0- *k % [T MLL'STL oejed je HIs
990- o %% 9°0- o o 9 e ss
66" *% *%k 1'1- L0 %% I I — 43‘) ‘‘‘‘‘‘ | ez
OE[[E)  PEMOQU]  Eneq oE[e)  EIE[EL  enEd DNV / -
solfewIouy mig‘se peyaqI je HIS
’ :7x4
. . Y s % S S Y s % S S ;
'S0l *% *% 8Vl *% *% Ie
1'66 *% ok 61l 8¢I *% 9C 061
¥'801 ®% ok 61l 0°LI *% IC oLz
1’601 dk % [ LS LS 91 M06°‘SS0 edjjeg je H1S
. . 0€e
976 * * TSI ek ek 1T R B
8’101 *ok *ok €¢I ok ok 9 "\x{«)’ N
6'86 ok ok 6vI 691 ok I
44
Oe[[e)  peMaqrT  eleyq Oe[le)  ®Ig[el  ®BOEY DAV miL'szl oejje) je LSS
L
Hgmﬂom ﬁ®>®\H ‘Nom QHSHN-HOQEOH O'Mm mow I V I N S - S S Y s 7 S S
“dins 1epse00 o) 10J spiely 1SS [€qO[S oY) Ul 99 am Jet) puos) : -0
U} UM JUQ)SISUOO ST SIY ], "Jeak J[ey Ise] oy} JoA0 pa[reasld oAeY ey} SAI[eWOUE dATESaU o) WOy
9snSny Sulmp [ewIou pIemo) SUIpULI) Ueaq SALY 0} WS JSB0D NISJ [EIJUD 81} SUO[e SUonIpuo) . e
’ . ‘ mig'sv eleje] je | SS
auN[oA €jep 10edwWOod puE UOHN[OSSI SWI} POOS M SUOIIIPUOD [BISE0D o¢
08- 06~  SuLIo)IUOWI JO SUBSW SAI}OR)JO Uk SN OAIS suone)s [eonio je(spejuad) seferoae | v v o v v v P v v b i 1
Kep-oA1y oy ‘s1oupred 1oy yym Suofe sproder Afyyuour asay jo uoresrqnd
SuInunuod ‘901 JUSWIOSEUEW EJED € pawnsse TANOV-YVON o[iym Joye | . o - |2z
1 0L o101 Anpiqisuodsar [euoneredo [[ny JoA0 J0o) s1oujred ueoLoUIY YN0 I ~
oYL 'S661 03 $861 woy ‘weiford YOO, oy} Suumnp (UIUMOp S)I[[e)es BIA) |z
‘ auT} [BAI UI [9A9] BOS pue | .S Suniodal suoije)s [ejse0o JI0M)aU € paure) o
-urewW TINOV-VVON “JOpends pue nisd ur suonmmnsur yim uoneradoooup | M08 'S S0 esjed je 1SS z
eneg | ° NYdd ‘oe[[e) “BULIRIA B[ 9P UOIOBSIABN A BIJRISOIPIH 9P UOIdJII(]
AOAVNDA ‘[inbeAens) ‘epewily B 9p 091JRISOUBII() OJMIISU]

VSN ‘6r 1€ T TWRIN AMsD) 1930equaxory [0€ “TNOV/VVON Ployud ‘g PiAed
suonelS SHOD JJIoed UIdiseq WOl [9A9] €3S pue ainjerodw [, 90BJING BOG

45



VSO ‘0782-9063¢ Td ‘99SSBUERIRL .%ﬁmpminb 9)e3}S BPLIO[] ‘S9IpN}S UOI}OIpadd olroydsowr}y—ueaos( J0j I93Ua) ‘Yjruas

3] umeys pue ‘esseanog 'y dJden ‘ydioy %E@pmw Aq poonpouag U ygs spuim /1wy /HANSAY /npe nsy-sdeoo mmm / /:d)yg
e 9}1IS qoMm JNo }ISIA mmmma ‘UOTJBULIOJUT 2I0W IO ", S, G SI [BAJoJUI INOJUOD O] "UBIW [Q0Z—-8LET

wo.y seanjaedop oae (wojljoq) selfewWoOUy -, S 02 SI sopnjrudew 101954 9} JO [BAJO}UI INOJUO) "B}EP O} WOI] PI}edrd
ST pP[oIJ punoJagdsxoeq ayj) pue pajysiom %Sﬁmvﬁmmmvﬁ: aae ejep Aonq pue diys ‘pragd .,z e uo spuim Lonq pue diys wodaj

pazdreue A[oArjoafqo aJe (doy) sa03004a sseays—opnosd L0002 ISNINY SHAITYIWNONV ANV SYOLIIA SSAYLS—-0dANASd dOVAUNS NSd
406 #021 MocT 081 qocy 9TV FdNOIS
s T I T

1002-82671 :4Fororewny | SOG
v <~
¥ SN 08
<<+
<ts§s YWwe S0¢
T § Sy
NEp vy
> =g bew
7 AANNA >N LV SOT
S7ANNAA >> v
7 ANNANA AVL&
774444 A> 2 Aq
P777774 ARNA>T
b>>% %77 ANAAN @@
>>>% %77 AAAAAN
X s> > 555> 7111
3333353533335 %% 77 77777
4433333333355 53 > > 7777
VVNNYNYVNVAIYAS 5555 >35> >
VVVVLLLLELYS S5 55 VL, NOT
VVVVLLLLL<c<<ngy VE R
N NAaNdVbLic<c <o bl << T A
NS >dN VLcccccc<c<cceL L S®NANT
S N ovviyod >3AN L e <Ll €S T NANY ZON
5= 4 1 N 5 LLewrs 33AN LLceeceect TAATT >
777 > > A ) 19 <L v SANVLLLcteteclLt <A77
> > > 77 7 > ,, Jvivt_ wuivrhhhr'kr 4);&%
>> > ww »@.ﬁ%>x§gs>>>>)v ANVAN NV - e L b &~ TR A
2.00¢ #m5M5< AEO#V Salfewaouy SsaJd}s—opnasd NSH ®>ﬂa0®ﬁ.@o QW) —[eal—JBaN NO&
MO6 MOcT MOGT 08T J0GT
- B S v s« [ “1soe

VNS S > 5 VU

,» - —— , S , ) S0%

//%, , &=
ORI o5

,

£S0T

-

//v : > NN e 4
>3 53 Y% Q3 A
>3333333344V @@
] >5>33333333V L
/JZ%JJJ?J/Z >5333333V Lob
R I R O v >>>333ad vt
B r >>3334V Vbl
A >>33dVVVVYLEE ZO#
SAIINV VLYY
N VvV VvV VYV
WY VYV VYV
[RCINEREN
T NOZ
NEEg
\ N
,‘kkw
S

mo.om wmzmsé (WwQT) SI10}09A pPUR OPNJIUTRN SS3I}S—0pNasd (1S4 241302(qQ 2WI}—[ead—JedN

46



AUGUST 2007

NEAR SURFACE CURRENTS
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FIGURE A1.7. Ocean Surface Current Analysis-Real-time (OSCAR) for AUG 2007 (Bonjean and Lagerloef 2002, J. Phys.

Oceanogr., Vol. 32, No. 10, 2938-2954; Lagerloef et al. 1999, JGR-Oceans, 104, 23313-23326). (top) Total velocity.
Satellite data included AUG 2007 Jason sea level anomalies and QuickScat winds. Data were smoothed with optimal

filter (Lx~10°, Ly~2°). (bottom) Velocity anomalies. The subtracted climatology was based on SSM/I and QuickScat

winds and Topex/Poseidon and Jason from 1993-2003. See also http://www.oscar.noaa.gov.
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FIGURE AL1.8. Ocean Surface Current Analysis-Real-time (OSCAR) for AUG 2007 (Bonjean and Lagerloef 2002, J. Phys. Oceanogr., Vol. 32, No. 10, 2938-2954;

Lagerloefetal. 1999, JGR-Oceans, 104, 23313-23326). (top) Total velocity. Satellite data included AUG 2007 Jason sea level anomalies and QuickScat winds. Data

were smoothed with optimal filter (Lx~10°, Ly~2°). (bottom) Velocity anomalies. The subtracted climatology was based on SSM/I and QuickScat winds and

Topex/Poseidon and Jason from 1993-2003. See also http://www.oscar.noaa.gov.



Forecast Forum

The canonical correlation analysis (CCA) forecast of SST in the central Pacific (Barnett et al. 1988,
Science, 241, 192196; Barnston and Ropelewski 1992, J. Climate, 5, 13161345), is shown in Figs. F1
and F2. This forecast is produced routinely by the Prediction Branch of the Climate Prediction Center.
The predictions from the National Centers for Environmental Prediction (NCEP) Coupled Forecast Sys-
tem Model (CFS03) are presented in Figs. F3 and F4a, F4b. Predictions from the Markov model (Xue,
etal. 2000: J. Climate, 13, 849871) are shown in Figs. F5 and F6. Predictions from the latest version
of the LDEO model (Chen et al. 2000: Geophys. Res. Let., 27, 25852587) are shown in Figs. F7 and
F8. Predictions using linear inverse modeling (Penland and Magorian 1993: J. Climate, 6, 10671076)
are shown in Figs. F9 and F10. Predictions from the Scripps / Max Planck Institute (MPI) hybrid coupled
model (Barnett et al. 1993: J. Climate, 6, 15451566) are shown in Fig. F11. Predictions from the
ENSOCLIPER statistical model (Knaff and Landsea 1997, Wea. Forecasting, 12, 633652) are shown
in Fig. F12. Nifio 3.4 predictions are summarized in Fig. F13, provided by the Forecasting and Predic-
tion Research Group of the IRI.

The CPC and the contributors to the Forecast Forum caution potential users of this predictive infor-
mation that they can expect only modest skill.

Outlook

La Nifa conditions will develop further during the next 3 months.

Discussion

During August 2007, negative sea surface temperature (SST) anomalies in the eastern equatorial Pa-
cific expanded westward, and now extend from the coast of South America to the date line (180°W) (Fig.
T1). Consistent with this additional cooling, three of the Nifio indices remained cooler than “0.5°C
throughout August, with only Nifio 4 remaining average (August monthly values: Nifio 1+2 (“1.6°C), Nifio
3(*1.1°C), Nifio 3.4 (*0.5°C), Nifio 4 (+0.1°C)) (Table T2). The upper-ocean heat content (average
temperatures in the upper 300 m of the ocean) in the central and east-central equatorial Pacific also
remained below average (Fig. 3), with temperatures at thermocline depth ranging from 1°C to 3°C below
average (Fig. T17). While not as pronounced as in previous months, the low-level easterly winds re-
mained stronger than average in the west-central equatorial Pacific (Fig. T20), convection was sup-
pressed throughout the central and eastern equatorial Pacific, and an area of slightly enhanced convection
again covered parts of Indonesia and the far western Pacific (Fig. T25). Collectively, the oceanic and
atmospheric conditions reflect La Nifia conditions.

The recent SST forecasts for the Nifio 3.4 region range from ENSO-neutral to La Nifia (Figs. F1-
F13). Nearly all of the dynamical ENSO models forecast the continuing development of La Nifia during
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the next couple of months, and several of the statistical models also indicate the continuation of La Nifia
conditions through the end of the year. Therefore, currentatmospheric conditions (stronger than average
easterlies over the west-central Pacific) and observed oceanic trends indicate that La Nifia conditions will
develop further and possibly strengthen during the next 3 months.

Weekly updates of oceanic and atmospheric conditions are available on the Climate Prediction Center
homepage (EI Nifio/La Nifia Current Conditions and Expert Discussions).
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FIGURE F1. Canonical correlation analysis (CCA) sea surface temperature (SST) anomaly prediction for the central
Pacific (5°'N to 5°S, 120°'W to 170°W (Barnston and Ropelewski, 1992, J. Climate, 5, 1316-1345). The three plots
on the left hand side are, from top to bottom, the 1-season, 2-season, and 3-season lead forecasts. The solid line in
each forecast represents the observed SST standardized anomaly through the latest month. The small squares at the
mid-points of the forecast bars represent the real-time CCA predictions based on the anomalies of quasi-global sea
level pressure and on the anomalies of tropical Pacific SST, depth of the 20°C isotherm and sea level height over the
prior four seasons. The vertical lines represent the one standard deviation error bars for the predictions based on
past performance. The three plots on the right side are skills, corresponding to the predicted and observed SST. The
skills are derived from cross-correlation tests from 1956 to present. These skills show a clear annual cycle and are
inversely proportional to the length of the error bars depicted in the forecast time series.
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0-4 SEASON LEAD FORECAST
CANONICAL CORRELATION ENSO FORECAST
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FIGURE F2. Canonical Correlation Analysis (CCA) forecasts of sea-surface temperature anomalies for the Nino 3.4
region (5N-5S, 120W-170W) for the upcoming five consecutive 3-month periods. Forecasts are expressed as
standardized SST anomalies. The CCA predictions are based on anomaly patterns of SST, depth of the 20C
isotherm, sea level height, and sea level pressure. Small squares at the midpoints of the vertical forecast bars
represent the CCA predictions, and the bars show the one (thick) and two (thin) standard deviation errors. The
solid continuous line represents the observed standardized three-month mean SST anomaly in the Nino 3.4 region
up to the most recently available data.
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Last update: Sun Sep 9 2007
Initial conditions: 13Aug2007-015ep2007

Total Anomalies
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FIGURE F3. Predicted 3-month average sea surface temperature (left) and anomalies (right) from the NCEP Coupled
Forecast System Model (CFS03). The forecasts consist of 40 forecast members. Contour interval is 1°C, with
additional contours for 0.5°C and -0.5°C. Negative anomalies are indicated by dashed contours.
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Last update: Sun Sep 9 2007
Initial conditions: 13Aug2007—-01Sep2007

Forecast Nino3 SST anomalies from CFS
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FIGURE F4. Predicted and observed sea surface temperature (SST) anomalies for the Nino 3 (top) and Nino 3.4 (bottom)

regions from the NCEP Coupled Forecast System Model (CFS03). The forecasts consist of 40 forecast members.
The ensemble mean of all 40 forecast members is shown by the blue line, individual members are shown by thin
lines, and the observation is indicated by the black line. The Nino-3 region spans the eastern equatorial Pacific
between 5N-5S, 150W-90W. The Nno 3.4 region spans the east-central equatorial Pacific between 5N-5S, 170W-
120W.

54



20N

mw“i\j\/fd/~h -------------------- —
e :f."

EQt—-C— o SR 1 o

\@22\ ~ =
108 *’\\w ~ e R
: ~ O “
208 j\\ o < RN

140F 160 180 160W  140W 120  100W 80W

Sep07—Nov07

RON

10N 1

EQ 1

108 -

Dec07-Feb08

208 : ; —_ : —]
140E 160E 180 160W  140W  120W  100W 80W

20N —g—v

10N 1

EQ 1

108 -

Mar08-May08

ZOS ! a v v v v 1
140E 160E 180 160W 140W 120W 100W 80w

| | | [
-15-12-09-06-03 0.3 06 09 12 15 18 2.1
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LDEO FORECASTS OF SST AND WIND STRESS ANOMALIES
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FIGURE F7. Forecasts of the tropical Pacific Predicted SST (shading) and vector wind anomalies for the next 3 seasons
based on the LDEO model. Each forecast represents an ensemble average of 3 sets of predictions initialized during
the last three consecutive months (see Figure F8).
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LDEO FORECASTS OF NINOJ
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FIGURE F8. LDEO forecasts of SST anomalies for the Nino 3 region using wind stresses obtained from (top) QuikSCAT,
(middle) NCEP, and (bottom) Florida State Univ. (FSU), along with SSTs (obtained from NCEP), and sea surface
height data (obtained from TOPEX/POSEIDON) data. Each thin blue line represents a 12-month forecast, initialized
one month apart for the past 24 months. Observed SST anomalies are indicated by the thick red line. The Nino-3
region spans the eastern equatorial Pacific between 5N-5S, 150W-90W.
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FIGURE F9. Forecast of tropical SST anomalies from the Linear Inverse Modeling technique of Penland and Magorian
(1993: J. Climate, 6, 1067-1076). The contour interval is 0.3C. Anomalies are calculated relative to the 1951-2000
climatology and are projected onto 20 leading EOFs.

59



6T, (°C)

6Ts, (°C)

6Ty, (°C)

NOAA/ESRL PSD and C]IR]ES/C]DC ]Expemmenta]l Forecast ]Lead = 3 months

=)
1

—_
4;-'JH“\HHHH‘\HF

O
co
~2

(95% 51g ]level = 0. 16)

Jan70

Jan75

Jan80

JanB85

Jan90

Jan95

Jan00

Jan05

NOAA/ESRL PSD and C][]R]ES/C]DC ]Expemmenta]l Forecast ]Lead = 6 momt]hs

Jan70

Jan75

Jan80

JanB85

Jan90

Jan95

Jan00

Jan05

NOAA/ESRL PSD and C][]R]ES/C]DC ]Expemmenta]l Forecast Lead = 9 mont]hs

‘HH‘\HHHH‘HHHH

LLLIFTLL HT-\‘\HH‘H\HHH‘\H

Jan70

Jan75

Jan80

Jan85

Jan90

Jan95

Jan00

Jan05

NOAA/]ES]R]L PSD and CIRES/CDC EX]perlme]ntal ]Forecast Leadl = 12 months

"R = 0.44 (95% Slg level = 0. 18)

=
\'\FHHH‘HHH\H‘H\

(=]
‘HH‘\HHHH‘HHHH MH\‘\HHHH‘

S

\H\‘HHHH"\{L”H’\’N

Jan70

Jan75

Jan80

JanB85

Jan90

Jan95

Jan00

Jan05

FIGURE F10. Predictions of SST anomalies in the Nino3.4 region (blue line) for leads of three months (top) to 12 months
(bottom), from the Linear Inverse Modeling technique of Penland and Magorian (1993: J. Climate, 6, 1067-1076).
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Nino 4 (1 September)
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FIGURE F12. ENSO-CLIPER statistical model forecasts of three-month average sea surface temperature anomalies
(green lines, deg. C) in (top panel) the Nino 4 region (5N-5S, 160E-150W), (second panel) the Nino 3.4 region (5N-
5S, 170W-120W), (third panel) the Nino 3 region (5N-5S, 150W-90W), and (fourth panel) the Nino 1+2 region (0-
10S, 90W-80W) (Knaff and Landsea 1997, Wea. Forecasting, 12, 633-652). Bottom panel shows predictions of the
three-month standardized Southern Oscillation Index (SOI, green line). Horizontal bars on green line indicate the
adjusted root mean square error (RMSE). The Observed three-month average values are indicated by the thick
blue line. SST anomalies are departures from the 1971-2000 base period means, and the SOl is calculated from the
1951-1980 base period means.
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Model Forecasts of ENSO from Avg 2007
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FIGURE F13. Time series of predicted sea surface temperature anomalies for the Nino 3.4 region (deg. C) from various
dynamical and statistical models for nine overlapping 3-month periods. The Nino 3.4 region spans the east-central
equatorial Pacific between 5N-5S, 170W-120W. Figure provided by the International Research Institute (IRI).
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Extratropical Highlights — August 2007

1. Northern Hemisphere

The 500-hPa height pattern during August featured positive anomalies over the eastern United States,
the central North Atlantic, western Russia, Greenland, and Alaska, and negative anomalies over western
Canada and central Siberia (Figs. E9, E11). At 200-hPa, the streamfunction field indicated an extensive
area of positive anomalies (reflecting anticyclonic circulation anomalies) spanning the U.S., the North
Atlantic, and most of Europe and northwestern Africa (Fig. T22). Astrong inter-hemispheric symmetry of
this pattern is also evident, suggesting links to the distribution of anomalous tropical convection. In particu-
lar, this circulation pattern likely is consistent with 1) the continuation of conditions that have been in place
since the current active Atlantic hurricane era began in 1995 (Bell and Chelliah, 2006, J. Climate. 19,
590-612), and 2) the ongoing La Nifia-related pattern of anomalous tropical convection. The eastern
portion of this streamfunction anomaly pattern has been a mainstay of the August-October circulation since
1995. These anomalies are partly related to the combination of an enhanced West African monsoon
system and suppressed convection over the Amazon Basin. This combination was again pronounced
during August 2007 (Fig. T24).

The main surface temperature departures during August reflected warmer than average conditions
across the United States, Alaska, western Russia, and central China, and cooler than average conditions in
western Canada (Fig. E1). The main precipitation anomalies included above average totals in the mid-
western U.S., and below average totals in the southeastern and Ohio Valley regions of the U.S., and in the
area north of the Caspian Sea (Figs. E3, E6).

a. North America

The 500-hPa circulation pattern during August featured above-average heights over the eastern U.S.
and much of Alaska, and below-average heights across the western half of Canada (Fig. E9). The surface
temperature anomalies were very consistent with this pattern. The most significant anomalous warmth
(+1°-3°C above average) was recorded in the southwestern and southeastern states, and in western
Alaska, were temperatures were generally in the upper 90" percentile of occurrences.

In the continental U.S., the main precipitation departures reflected above-average totals in the Mid-
west, and below-average totals in the southeastern and Ohio Valley regions (Fig. E3, E6). Long-term
precipitation deficits have resulted in severe drought in both regions.

b. Eurasia/western Russia

The 500-hPa circulation pattern during August featured an anomalous wave pattern extending from the
central North Atlantic Ocean to central Russia (Fig. E9). This pattern featured strong ridges over the
central North Atlantic and central Russia, and a deep trough over Europe. The persistent ridge in western
Russia contributed to exceptionally warm and dry conditions throughout the region.
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2. Southern Hemisphere

The 500-hPa height anomalies during August exhibited a pronounced zonal wave-1 pattern, with
above-average heights from Australia to South America, and below-average heights across the southeast-
ern South Atlantic and southern Indian Oceans (Fig. E15). Below-average heights were also observed
over the high latitudes of the central South Pacific Ocean, and over southern South America. In the sub-
tropics, negative (anticyclonic) streamfunction anomalies at 200-hPa extended from southeastern Brazil to
southern Africa, and from Australia to the eastern South Pacific (Fig. T22). Over the South Pacific Ocean,
the anticyclonic anomalies were centered along the axis of the wintertime South Pacific jet stream, and
reflected a pronounced weakening and westward retraction of the jet core (Fig. T21). This jet structure is
consistent with La Nifia conditions.

In southern Australia, the anomalous anticyclonic circulation was associated with exceptionally warm
and dry conditions. In portions of the southeast, temperatures were in the highest 90™ percentile of occur-
rences and rainfall totals were in the lowest 10" percentile of occurrences.

Extratropical South America was influenced by a strong upper-level trough during August, with a
substantial southeastward transport of cold air evident upstream of the trough axis. These conditions
contributed to well below-average temperatures across the southern half of the continent, with many areas
recording values in the lowest 10" percentile of occurrences. This pattern reflects a continuation of the
exceptionally cold temperatures observed during July.
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Temperature Anomalies (C)
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FIGURE E1. Surface temperature anomalies (°C, top) and surface temperature expressed as percentiles of the normal
(Gaussian) distribution fit to the 1971-2000 base period data (bottom) for AUG 2007. Analysis is based on station
data over land and on SST data over the oceans (top). Anomalies for station data are departures from the 1971-
2000 base period means, while SST anomalies are departures from the 1971-2000 adjusted Ol climatology. (Smith
and Reynolds 1998, J. Climate, 11, 3320-3323). Regions with insufficient data for analysis in both figures are
indicated by shading in the top figure only.
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FIGURE E3. Anomalous precipitation (mm, top) and precipitation percentiles based on a Gamma distribution fit to the
1979-2000 base period data (bottom) for AUG 2007. Data are obtained from a merge of raingauge observations and
satellite-derived precipitation estimates (Janowiak and Xie 1999, J. Climate, 12, 3335-3342). Contours are drawn at
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FIGURE E4. Areal estimates of monthly mean precipitation amounts (mm, solid lines) and precipitation percentiles
(%, bars) for the most recent 13 months obtained from a merge of raingauge observations and satellite-derived
precipitation estimates (Janowiak and Xie 1999, J. Climate, 12, 3335-3342). The monthly precipitation climatol-
ogy (mm, dashed lines) is from the 1979-2000 base period monthly means. Monthly percentiles are not shown if
the monthly mean is less than 5 mm.
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FIGURE E5. Areal estimates of monthly mean precipitation amounts (mm, solid lines) and precipitation percentiles
(%, bars) for the most recent 13 months obtained from a merge of raingauge observations and satellite-derived
precipitation estimates (Janowiak and Xie 1999, J. Climate, 12, 3335-3342). The monthly precipitation climatol-
ogy (mm, dashed lines) is from the 1979-2000 base period monthly means. Monthly percentiles are not shown if
the monthly mean is less than 5 mm.
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Sea—Level Pressure and Anomaly (1979—95 Climo)
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FIGURE ES8. Northern Hemisphere mean and anomalous sea level pressure (CDAS/Reanalysis) for AUG 2007. Mean
values are denoted by solid contours drawn at an interval of 4 hPa. Anomaly contour interval is 2 hPa with values
less (greater) than -2 hPa (2 hPa) indicated by dark (light) shading. Anomalies are calculated as departures from the
1979-95 base period monthly means.
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500 mb Height and Anomalies
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FIGURE E9. Northern Hemisphere mean and anomalous 500-hPa geopotential height (CDAS/Reanalysis) for AUG 2007.
Mean heights are denoted by solid contours drawn at an interval of 8 dam. Anomaly contour interval is 3 dam with
values less (greater) than -3 dam (3 dam) indicated by dark (light) shading. Anomalies are calculated as departures
from the 1979-95 base period monthly means.
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300 mb WINDS
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FIGURE E10. Northern Hemisphere mean (left) and anomalous (right) 300-hPa vector wind (CDAS/Reanalysis) for AUG
2007. Mean (anomaly) isotach contour interval is 10 (5) ms?. Values greater than 30 ms™ (left) and 10 ms* (rights)
are shaded. Anomalies are departures from the 1979-95 base period monthly means.
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Percent Positive Anomaly Days
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FIGURE E11. Northern Hemisphere percentage of days during AUG 2007 in which 500-hPa height anomalies greater than
15 m (left) and less than -15 m (right) were observed. Values greater than 70% are shaded and contour interval is
20%.
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500—hPa Height Anomalies: 40.0N

0/ Vbb

T,
/
‘-

K p I = I . I I
0 60E 120E 180 120W 60W 0
[ I I BN N N N N |

-360 —-300 —240 —-180 -120 -60 60 120 180 240 300 360

.-

FIGURE E12. Northern Hemisphere: Daily 500-hPa height anomalies for AUG 2007 averaged over the 5° latitude band
centered on 40°N. Positive values are indicated by solid contours and dark shading. Negative values are indicated

by dashed coutours and light shading. Contour interval is 60 m. Anomalies are departures from the 1979-95 base
period daily means.
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HIGH FREQUENCY STANDARD DEVIATION

FIGURE E13. Northern Hemisphere: 700-hPa heights for AUG 2007 overlaid with standard deviation of high-pass filtered
height (left) and normalized anomalous variance of high-pass filtered height (right). Heights are indicated by thick
solid contours in both panels (interval is 60 m). High-pass filtered fields reflect fluctuations having periods less than
10 days, and are indicated by thin contours and shading. Contour interval for standard deviation is 15 m with values
> 45 m shaded. Contour interval for normalized variance is 1 standard deviation, with positive values shown by solid
contours and dark shading and negative values shown by dashed contours and light shading. Anomalies are
departures from the 1964-93 base period monthly means.
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Sea—Level Pressure and Anomaly (1979-95 Climo)
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FIGURE E14. Southern Hemisphere mean and anomalous sea level pressure(CDAS/Reanalysis) for AUG 2007. Mean
values are denoted by solid contours drawn at an interval of 4 hPa. Anomaly contour interval is 2 hPa with values
less (greater) than -2 hPa (2 hPa) indicated by dark (light) shading. Anomalies are calculated as departures from the
1979-95 base period monthly means.
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500 mb Height and Anomalies
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FIGURE E15. Southern Hemisphere mean and anomalous 500-hPa geopotential height (CDAS/Reanalysis) for AUG 2007.
Mean heights are denoted by solid contours drawn at an interval of 8 dam. Anomaly contour interval is 3 dam with
values less (greater) than -3 dam (3 dam) indicated by dark (light) shading. Anomalies are calculated as departures
from the 1979-95 base period monthly means.
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300 mb WINDS

FIGURE E16. Southern Hemisphere mean (left) and anomalous (right) 300-hPa vector wind (CDAS/Reanalysis) for AUG
2007. Mean (anomaly) isotach contour interval is 10 (5) ms?. Values greater than 30 ms™ (left) and 10 ms* (rights)
are shaded. Anomalies are departures from the 1979-95 base period monthly means.
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Percent Positive Anomaly Days
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FIGURE E17. Southern Hemisphere percentage of days during AUG 2007 in which 500-hPa height anomalies greater than
15 m (left) and less than -15 m (right) were observed. Values greater than 70% are shaded and contour interval is
20%.
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500—hPa Height Anomalies: 40.0S
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FIGURE E18. Southern Hemisphere: Daily 500-hPa height anomalies for AUG 2007 averaged over the 5° latitude band
centered on 40°S. Positive values are indicated by solid contours and dark shading. Negative values are indicated
by dashed coutours and light shading. Contour interval is 60 m. Anomalies are departures from the 1979-95 base
period daily means.
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FIGURE SL1. Stratospheric height anomalies (m) at selected levels for AUG 2007. Positive values are indicated by solid
contours and dark shading. Negative values are indicated by dashed contours and light shading. Contour interval
is 60 m. Anomalies are calculated from the 1979-95 base period means. Winter Hemisphere is shown.
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Height Anomalies (Contoured): 60.0N
Temperature Anomaly (shaded)
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FIGURE S2. Height-longitude sections during AUG 2007 for height anomalies (contour) and temperature anomalies
(shaded). In both panels, positive values are indicated by solid contours and dark shading, while negative anoma-
lies are indicated by dashed contours and light shading. Contour interval for height anomalies is 60 m and for
temperature anomalies is 2°C. Anomalies are calculated from the 1979-95 base period monthly means. Winter

Hemisphere is shown.
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50hPa Monthly Mean Temperature Anomalies
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FIGURE S3. Monthly mean temperature anomalies at 50-hPa for the latitude bands 65°-90°N, 25°-65°N, 25°N-25°S,
25°-65°S, 65°-90°S. Anomalies are departures from the 1979-99 base period means.
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TEMPERATURE (C)

TEMPERATURE (C)

Zonal Mean Temperature for 2006 & 2007
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FIGURE S4. Daily mean temperatures at 10-hPa and 2-hPa (thick line) in the region 65°-90°N and 65°-90°S for the
past two years. Dashed line depicts the 1979-99 base period daily mean. Thin solid lines depict the daily extreme

maximum and minimum temperatures.
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Monthly Mean Ozone Anomalies
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FIGURE S5. Bar graph of total ozone monthly mean percent anomaly (difference of each monthly value from the
average for that month for the entire record since 1979), for latitude zones 50°N-30°N, 30°N-30°S, 30°S-50°S.
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AUGUST PERCENT DIFF (2007 - AVG(79-86))
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FIGURE S6. Northern (top) and Southern (bottom) Hemisphere total 0ozone anomaly (percent difference from monthly
mean for the period 1979-86). The region near the winter pole has no SBUV/2 data.
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Fz at 100 hPa (Aug. 2007)
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FIGURE S7. Daily vertical component of EP flux (which is proportional to the poleward transport of heat or upward
transport of potential energy by planetary wave) at 100 hPa averaged over (top) 30°N-90°N and (bottom) 30°S-90°S
for AUG 2007. The EP flux unit (kg m s2) has been scaled by multiplying a factor of the Brunt Vaisala frequency
divided by the Coriolis parameter and the radius of the earth. The letter 'M" indicates the current monthly mean value
and the letter 'C' indicates the climatological mean value. Additionally, the normalized departures from the monthly
climatological EP flux values are shown.
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40 : OZONE HOLE AREA
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FIGURE S8. Daily time series showing the size of the NH polar vortex (representing the area enclosed by the 32 PVU
contour on the 450K isentropic surface), and the areal coverage of temperatures < -78C on the 450K isentropic

surface.
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Daily Indices 500—hPa Height (dm) & Anomalies (m)
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FIGURE A2.1. (a) Daily amplitudes of the Arctic Oscillation (AO) the North Atlantic Oscillation (NAO), and the Pacific-
North American (PNA) pattern. The pattern amplitudes for the AO, (NAO, PNA) are calculated by projecting the
daily 1000-hPa (500-hPa) height anomaly field onto the leading EOF obtained from standardized time- series of daily
1000-hPa (500-hPa) height for all months of the year. The base period is 1979-2000.

(b-d) Northern Hemisphere mean and anomalous 500-hPa geopotential height (CDAS/Reanalysis) for selected
periods during AUG 2007 are shown in the remaining 3 panels. Mean heights are denoted by solid contours drawn
atan interval of 8 dam. Dark (light) shading corresponds to anomalies greater than 50 m (less than -50 m). Anoma-
lies are calculated as departures from the 1979-95 base period daily means.
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SSM/I Snow Cover for Aug 2007
anomaly based on departure from 1987-2006 baseline
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FIGURE A2.2. SSM/I derived snow cover frequency (%) (left) and snow cover anomaly (%) (right) for the month
of AUG 2007 based on 1987 - 2006 base period for the Northern Hemisphere (top) and Southern Hemisphere
(bottom). Itis generated using the algorithm described by Ferraro et. al, 1996, Bull. Amer. Meteor. Soc., vol 77,

891-905.
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