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Tropical Highlights - April 2022

During April 2022, sea surface temperatures (SSTs) remained below-average across the east-
central and eastern equatorial Pacific (Fig. T18). The latest monthly Nifio indices based on OIS-
STV2.1 were -1.4°C for the Nifio 142 region, -1.0°C for the Nifio 3.4 region and -0.7°C for the
Nifio 4 region (Fig. TS5, Table T2). The depth of the oceanic thermocline (measured by the depth of
the 20°C isotherm) was below-average across the eastern equatorial Pacific (Figs. T15, T16). The
corresponding sub-surface temperatures were 1-4°C below-average across the eastern equatorial
Pacific (Fig. T17).

Also during April, the lower-level easterly winds were above-average over much of the equatorial
Pacific and the upper-level westerly winds were above-average across the east-central and eastern
equatorial Pacific (Table T1, Fig. T20, Fig. T21). Meanwhile, tropical convection was suppressed
over much of the central and eastern equatorial Pacific and enhanced over the western equatorial
Pacific (Fig. T25). Collectively, these oceanic and atmospheric anomalies were consistent with La
Nifia conditions.

For the latest status of the ENSO cycle see the ENSO Diagnostic Discussion at:
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/index.html
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Southern: Oscillation: Index (SOI)

-4 ; ' ; ; ; ' , ' T r T r T r r r r r r
03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
4 —————
—— Tahiti . SLP

] — Darwin SLP

03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Data updated through April 2022

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 SN-5S,
160E-160W (bottom). Anomalies in the top and middle panels are departures from the 1991-2020 base period
means and are normalized by the mean annual standard deviation. Anomalies in the bottom panel are departures

from the 1991-2020 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] - [INDOY]),
and (d) standardized equatorial pressure anomalies for (EPAC) (solid) and (INDO) (dashed). Anomalies are de-
partures from the 1991-2020 base period means and are normalized by the mean annual standard deviation. The
equatorial 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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03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

500—hPa Temperature

Anomaly (C)

-2

03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

—_ 30 hPa Zonal Wlnd
_ 50 hPa Zonal Wlnd

03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Data updated through April 2022

FIGURE T3. Five-month running mean (solid lines) and individual monthly mean (dots) of the 200-hPa zonal wind
anomalies averaged over the area SN-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 devia-
tion. Anomalies are departures from the 1991-2020 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 SN-5S for 135E-180 (top), 175W-140W (middle) and 135W-120W
(bottom). Anomalies are departures from the 1991-2020 base period means and are normalized by the mean an-
nual standard deviation.The x-axis labels are centered on January. Positive (negative) values indicate easterly
(westerly) anomalies.
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Nino 1+2
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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 SN-5S, 150W-90W. The Nino 3.4
region 3rd from top) spans the east-central equatorial Pacific between SN-5S, 170W-120W. The Nino 4 region
(bottom) spans the date line and covers the area SN-5S, 160E-150W. Anomalies are departures from the 1991-
2020 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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Sea Level Pressure (hPa)
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FIGURE Té6. Time-longitude section of mean (top) and anomalous (bottom) sea level pressure (SLP) averaged between
5N-5S (CDAS/Reanalysis). Contour interval is 1.0 hPa (top) and 0.5 hPa (bottom). Dashed contours in bottom
panel indicate negative anomalies. Anomalies are departures from the 1991-2020 base period monthly means. The
data are smoothed temporally using a 3-month running average.



850 hPa 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 1991-2020 base period monthly means. The
data are smoothed temporally using a 3-month running average.

15



Outgoing Longwave Radiation (W/m2)
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Data updated through April 2022
FIGURE T8. Time-longitude section of mean (top) and anomalous (bottom) outgoing longwave radiation (OLR)
averaged between 5SN-5S. Contour interval is 10 Wm. Dashed contours in bottom panel indicate negative OLR
anomalies. Anomalies are departures from the 1991-2020 base period monthly means. The data are smoothed
temporally using a 3-month running average.
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Sea—Surface Temperature (C)
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FIGURE T9. Time-longitude section of monthly mean (top) and anomalous (bottom) sea surface temperature (SST)
averaged between SN-5S. Contour interval is 1C (top) and 0.5C (bottom). Dashed contours in bottom panel indi-
cate negative anomalies. Anomalies are departures from the 1991-2020 base period means (Smith and Reynolds
1998, J. Climate, 11, 3320-3323).
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Sea Level Pressure Anomaly (hPa)
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FIGURE T10. Time-longitude section of anomalous sea level pressure (hPa) averaged between SN-5S (CDAS/Re-
anaysis). Contour interval is 1 hPa. Dashed contours indicate negative anomalies. Anomalies are departures from
the 1991-2020 base period pentad means. The data are smoothed temporally using a 3-point running average.
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Outgoing Longwave Radiation Anomaly (W/m2)
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FIGURE T11. Time-longitude section of anomalous outgoing longwave radiation averaged between 5SN-5S. Contour
interval is 15 Wm. Dashed contours indicate negative anomalies. Anomalies are departures from the 1991-2020
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 SN-5S (CDAS/Re-
analysis). Contour interval is 3 x 10° m?s!. Dashed contours indicate negative anomalies. Anomalies are departures
from the 1991-2020 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 SN-5S (CDAS/Reanalysis).
Contour interval is 2 ms!. Dashed contours indicate negative anomalies. Anomalies are departures from the 1991-
2020 base period pentad means. The data are smoothed temporally by using a 3-point running average.
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FIGURE T14. Equatorial time-height section of anomalous zonally-averaged zonal wind (m s™!) (CDAS/Reanalysis).
Contour interval is 10 ms™'. Anomalies are departures from the 1991-2020 base period monthly means.
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FIGURE T15. Mean (top) and anomalous (bottom) depth of the 20C isotherm averaged between SN-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 assimila-
tion 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
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April 2022
Depth (m) of 20C Isotherm
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FIGURE T16. Mean (top) and anomalous (bottom) depth of the 20°C isotherm for APR 2022. 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 oce-
anic 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 1991-2020 base period means.
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April 2022;: Dapth—Longitude Section
Equatorial Ocean Temperaturas (C)
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FIGURE T17. Equatorial depth-longitude section of ocean temperature (top) and ocean temperature anomalies (bottom)

for APR 2022. Contour interval is 1°C. Dashed contours in bottom panel indicate negative anomalies. Data are
lates oceanic observations
into an oceanic GCM (Xue, Y. and Behringer, D.W., 2006: Operational global ocean data assimilation system at

derived from the NCEP’s global ocean data assimilation system version 2 which assimi

NCEP, to be submitted to BAMS). Anomalies are departures from the 1991-2020 base
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April 2022
Sea Surface Temp
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FIGURE T18. Mean (top) and anomalous (bottom) sea surface temperature (SST). Anomalies are departures from the
1991-2020 base period monthly means (Smith and Reynolds 1998, J. Climate, 11, 3320-3323).
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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 1991-2020 base period monthly means.
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FIGURE T20. Mean (top) and anomalous (bottom) 850-hPa vector wind (CDAS/Reanaysis) for APR 2022. Contour
interval for isotachs is 4 ms™! (top) and 2 ms™' (bottom). Anomalies are departures from the 1991-2020 base
period monthly means.
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200—hPa Wind (m/s)

50N
40N - ~
30N 1. < L.
ZON- A, [ L VR TR PP IR N /‘)'Ii&q. SFaN
1ON-. o.i‘:-:‘,\‘.\‘\ b s - 4 ._._,,\.\‘ ..;aa...n\\\\.\t ttere.,. .«
1%2_4(/ ve "’\u‘ """ uer.—%("” ”Mw Ll e R RN PP
205 - \.,......\.. R warprl H’“WN\“'” S T
VAa
30S 1
40S 1 9
505 =22 | | | =
0 90E 180 90w 10 0
| | | | I —
15 30 45 60 75
Son 200—hPa Wind Anomaly (m/s)
V. f- Jis : === Bs - ;‘ , e t7 7.
oy, Wt “*7)}}, \\ .. ;’{\f;rf
1+ WA\ S ALCRQLY ’. \.‘,‘. t /7.
1447 j J . 3 K
?8:- ' k\‘;%\ﬁ\vn;%l:‘; \.M/ ‘, (\\‘1"\_//
: (o0 D N e
o5 {2 T e \1\%;3 M) SN K
205 {1 N s o ';;N\ ‘t\\ ‘ ’\\ - N
30544 R T N N\ g MY
\\:w’.\\ 7 ¢ t ’"W‘M - J/‘/‘{/L///_
ggg W}/\}/m"” PN - ,}Z e 1y ////W‘"
90E 180 90w 4 0
| | | | I —
S 10 15 20 25

FIGURE T21. Mean (top) and anomalous (bottom) 200-hPa vector wind (CDAS/Reanalysis) for APR 2022. Contour

interval for isotachs is 15 ms™' (top) and 5 ms™' (bottom). Anomalies are departures from 1991-2020 base period
monthly means.
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April 2022
200—hPa Streamfunction
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FIGURE T22. Mean (top) and anomalous (bottom) 200-hPa streamfunction (CDAS/Reanalysis). Contour interval is
20 x 10® m?s! (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 1991-2020 base
period monthly means.
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April 2022
- 200—hPa 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 departures
from the 1991-2020 base period monthly means.
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April 2022
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FIGURE T24. Mean (top) and anomalous (bottom) 200-hPa velocity potential (10°m?s) and divergent wind (CDAS/
Reanalysis). Anomalies are departures from the 1991-2020 base period monthly means.
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Outgomg Longwave Radiation W m2

50N -
40N 1
30N s
20N
10N

EQ -
10S
20S
30S
40S
50S

O-

180 90w

I
180 190 200 210 220 230 240 250 260 270 280

(W/m2)

fq
v
|,

50N
40N -
30N,
20N -
10N -

EQ
105 -
205
305
405+
508

0 90E 180

0
[ I — | | | [ T
-40 -30 -20 -10 10 20 30 40

FIGURE T25. Mean (top) and anomalous (bottom) outgoing longwave radiation for APR 2022 (NOAA 18 AVHRR
IR window channel measurements by NESDIS/ORA). OLR contour interval is 20 Wm™ with values greater than
280 Wm? indicated by dashed contours. Anomaly contour interval is 15 Wm with positive values indicated by
dashed contours and light shading. Anomalies are departures from the 1991-2020 base period monthly means.
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April 2022
SSM/| Estimated Precipitation (mm)
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FIGURE T26. Estimated total (top) and anomalous (bottom) rainfall (mm) based on the Special Sensor Microwave/
Imager (SSM/S) precipitation index (Ferraro 1997, J. Geophys. Res., 102, 16715-16735). Anomalies are computed
from the SSM/I 1987-2010 base period monthly means. Anomalies have been smoothed for display purposes.
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April 2022
Cloud Liquid Water
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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 et al 1997: J. Climate, 10, 1086-1098). Anomalies are calculated from the 1987-2010
base period means.
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April 2022
Precipitable Water (kg/m2)
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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 1987-2010 base period means.
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FIGURE T29. Pressure-longitude section (100E-80W) of the mean (top) and anomalous (bottom) divergence (contour
interval is 1 x 10 s™!) and divergent circulation averaged between SN-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 (bottom). Anomalies are departures from the 1991-2020
base period monthly means.

37



100

April 2022

Divergence and West—East Divergent Circulation
Mean

;.\x\\\\"“,~s~o..-:..-—'\

TT ¢ Hrrr vttt et paantel, L L ’—Ns\uHH“”“ "
| mmm prrtrrttti e sett 2Dy

m.

0 20E

Anomaly
100 1 e : : ‘
,..,,‘-...-_Qw\\\\x.“\\\:...\Hrrrff/ .....
200_, ,,: ..... q.,: ....... \\\\\\\\'\\\‘\\\\I\\off””rr"\; \..»a-;‘.n lr-.i.-.-a&
A .xx111\\\\\\'\'\'\'\'\\TTT)‘/;‘ﬂf- s \W\:w.,,.,,i,,,ﬁ

-\\'\'\'K'mTTTTrrﬁf

300 n\\ntfnué..' ..‘\le., ,‘”l,
400 - ‘;f'\ - “'&\\\‘.‘v‘ltl‘
500_{(,, ,“..qﬁﬂtrr} e8! ')rl‘)‘)‘ \\“'”'L Wy T
600, Hr“ IS AR R RRRR R R A2 aads ! ‘Ht

7004 - “..,HT Tf SRRV AAREEIneEY
e e AT SRAY : - wu(
g hee < NSRS S SAaa AR L it Hi N

80W 60W  40W  20W 60E  8OE

—

5

FIGURE T30. Pressure-longitude section (§0W-100E) 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 (bottom). Anomalies are departures from the 1991-2020
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 1991-2020 base period monthly means.
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Zonal Wind and N—S Divergent Circulation
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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 (130W-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

1991-2020 base period monthly means.
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Tropical Pacific Drifting Buoys R. Lumpkin/M. Pazos, AOML, Miami

During April 2022, 187 satellite-tracked surface drifting buoys were reporting from the
tropical Pacific. Very strong westward anomalies of ~50 cm/s were measured by a number
of drifters in the near-equatorial band at 130-160W, a reversal of the eastward anomalies
seen earlier in the year. Further to the east, near-equatorial eastward anomalies may
have been associated with a Tropical Instability Wave.
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Figure A1.1 Top: Movements of drifting buoys in the tropical Pacific Ocean during April 2022. 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.
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APRIL 2022
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NEAR-SURFACE CURRENTS
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FIGURE A1.3. Ocean Surface Current Analysis-Real-time (OSCAR) for APR 2022 (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. Surface currents are calculated from satellite data including Jason sea level anomalies and NCEP winds.
(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.

43



APRIL 2022

NEAR-SURFACE CURRENTS

A

e n,,,rr" S

IAWS
YN W, U
| 117 i A
\\l \*v
el 2 \\Z.
LA | \;\\ x\\

qu’ fﬂu ‘/‘fhf

I \J ‘n\'\j \\"ﬂ

« .‘ "V

Z Z
o o
~ —

gty
nl.‘”vvuo\)‘oHuph
Ty x
NN X\
u,\ \
i
" ”'“"‘l‘f \
w*vFV‘wa
: ey I"'W\
TR Rk /

R~

T kA
//

2 ‘”"”H“!*

;v,t,'q,””‘{

Z
o o
N

SO

it

\l
\\\.“ “

"'*n ) lvv\w‘
i
_“" \)"‘\\lw
o u\\\‘” |

ON
108
208

Wvlll'“"*“\“““‘&“
&&\\u“ WY
luﬁ”‘xuw qr%v
IR e
1 e
l wr MR MAAATY
J' NN Y yuvr A

ST 1yt

N
108
208

60E 80E 100E 120E

40E

20E

60w 40W 20w

80W

APRIL 2022 ANOMALIES

1)'_J 4

. \/:
(ho,d TW"\R\V' i

ks
gl et e
e

s tlogranyhod
\}uk\.‘ \*“"lh“,

,,J\\ AA\\.,AH,A ﬁ*‘ '\.".:\
.T ! n‘.ﬁ_“ ,e,“‘h ;\{\‘_»/unl
MM, e, 2
nff ‘\.\\K”N_,\\Ryu,f,lﬁ |
”""I"' fr b\"_‘fiﬂ RNba, - \\

// v .' v
L At f/'/:?ﬁf'fﬂl < e

MA.\“ BN

V/“j

l’\\.“,k

o’ Tf

e
ETPAAN NN

20N
10N
ON
108
20s

"'V"M‘ P LYTwY
I Lot Mypagprrinsbhany e
e l““VAV',q,‘uv,v»yuﬂu_
'\“&"‘MNDM”*}v"AV"“
ylw"“'"p"'*"“"‘v"”‘*“’i"
W .‘\,Hu,,u"h,vu«q-n,
.\,/‘ paheshs rvb‘,ﬁ.”«w
_4u4.,f,4».‘,,,v,‘\v‘ f.ﬂw,,m«”o»mm_

u,.”yh O‘NM.,MA,‘.( //, L“;.bun.u,.»,«p'“h

N 7, LY PO S
[ NCOPEPN '4»-,4-“ % ﬂu,;,,l-u p<r vyt VoAl

A A 1 y74 74t A’A,A'ﬂ'lx",,”‘.u“»» oxr bt

,*rn.-\»uuw* ’"’w,/ sutyagtt

arret paaga w\,u\* 172, V

bvﬁ‘ aM,u»—u le
f\:vu%v.wﬂ‘ !l

”"4“.*,5«4 o
’*J“‘“"’“”EI

B IVIZ
vt

kaf

20N
10N A~
ON
10S A
208 A

60E 80E 100E 120E

40E

20E

60w 40W 20w

80W

FIGURE A1l.4. Ocean Surface Current Analysis-Real-time (OSCAR) for APR 2022 (Bonjean and Lagerloef 2002, J. Phys. Oceanogr., Vol. 32, No. 10, 2938-

2954; Lagerloefet al. 1999, JGR-Oceans, 104, 23313-23326). (top) Total velocity. Surface currents are calculated from satellite data including Jason sea level

(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.

anomalies and NCEP winds.



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 System Model (CFS03) are presented in Figs. F3 and F4a, F4b. Predictions
from the Markov model (Xue, et al. 2000: J. Climate, 13, 849871) are shown in Figs. F5 and Fé6.
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 from the ENSO CLIPER statistical model
(Knaff and Landsea 1997, Wea. Forecasting, 12, 633 652) are shown in Fig. F9. Nifio 3.4 predictions
are summarized in Fig. F10, provided by the Forecasting and Prediction Research Group of the IRI.

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

ENSO Alert System Status: 1.2 Nifia Advisory

Outlook

Though La Nia is favored to continue, the odds for La Nifia decrease into the late Northern
Hemisphere summer (58% chance in August-October 2022) before slightly increasing through
the Northern Hemisphere fall and early winter 2022 (61% chance).

Discussion

Below-average sea surface temperatures (SSTs) persisted during April across most of the central
and eastern equatorial Pacific Ocean (Fig. T18). Most Nifio index values decreased, with the latest
monthly values ranging from -0.7°C to -1.4°C (Table T2), which are quite negative for this time
of year. Subsurface temperatures anomalies (averaged between 180°-100°W and 0-300m depth)
remained negative, reflecting an extensive area of below-average temperatures from the surface to
~100m depth across the central and eastern equatorial Pacific Ocean (Fig. T17). For the monthly
average, low-level easterly and upper-level westerly wind anomalies dominated the equatorial
Pacific (Fig. T20 & T21). Convection remained significantly suppressed around the Date Line
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and was enhanced over the Philippines (Fig. T25). Overall, the coupled ocean-atmosphere system
reflected the continuation of La Nifia.

The most recent IRI/CPC plume average for the Nifio-3.4 SST index forecasts borderline La
Nifia conditions during the Northern Hemisphere summer, with increasing odds for La Nifa into the
fall (Figs. F1-F12). Similar to last month, the forecaster consensus predicts Nifio-3.4 index values
to weaken into the summer, but remaining below the threshold of La Nifia (Nifio-3.4 values equal
to or less than -0.5°C). In the near-term, westerly wind anomalies are predicted for mid-late May
which supports the weakening of below-average surface and subsurface oceanic temperatures in the
coming months. However, much of the model guidance is also hinting at a re-strengthening of La
Nifia conditions again in the fall and upcoming winter. In summary, though La Nifia is favored to
continue, the odds for La Nifia decrease into the late Northern Hemisphere summer (58% chance
in August-October 2022) before slightly increasing through the Northern Hemisphere fall and early
winter 2022 (61% chance).

Weekly updates of oceanic and atmospheric conditions are available on the Climate Prediction
Center homepage (El Niiio/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 (5N to 5S, 120W to 170W (Barnston and Ropelewski, 1992.i J. Climate, 5, 1316-1345)). The three plots
on the left are, from top to bottom, the 1-month, 2-month, and 3-month lead seasonal forecasts from the past 12
months plus the current month. The triangles in each plot are the observed SST anomaly through the latest avail-
able season. The lines at the mid-points of the forecast error bars represent the real-time CCA predictions based
on the anomalies of quasi-global sea level pressure, the anomalies of tropical Pacific SST, and heat content of the
upper 300 meters of the near-equator tropical Pacific (10S to 10N). The vertical lines represent the two standard
deviation error bars for the predictions based on past performance. The three plots on the right are skill values
for the corresponding seasons, from the correlations of the predicted and observed SST in the prior 10 years of
simulated real-time forecasts. Skill values 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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Canonical Correlation Analysis Nino 3.4 Forecast for 0 to 13 Months Lead
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FIGURE F2. Canonical Correlation Analysis (CCA) forecast of sea-surface temperature anomalies for the Nino 3.4
region (SN-5S, 120W-170W) for the upcoming year of three-month overlapping periods. The CCA predictions
are based on anomaly patterns of sea level pressure, tropical Pacific SST, and heat content of the upper 300 me-
ters of the near-equator tropical Pacific (10S to 10N). 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
triangles and line represent the observed three-month mean SST anomaly in the Nino 3.4 region up to the most
recently available data.
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Last update: Mon May 9 2022
Initial conditions: 28Apr2022—-07May202
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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 ad-
ditional contours for 0.5°C and -0.5°C. Negative anomalies are indicated by dashed contours.
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Forecast Nino3 SST anomalies from CFSv2
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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 SN-5S, 150W-90W. The Nno 3.4 region spans the east-central equatorial Pacific between SN-5S,
170W-120W.
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FIGURE F5. Predicted 3-month average sea surface temperature anomalies from the NCEP/CPC Markov model (Xue
et al. 2000, J. Climate, 13, 849-871). The forecast is initiated in APR 2022 . Contour interval is 0.3C and nega-
tive anomalies are indicated by dashed contours. Anomalies are calculated relative to the 1971-2000 climatology.
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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 sea-
sons 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 NINO3

O - N N >

|
N —

O - NN N

SSTA (°C)
IN —

O = N N &

I
N —

APR 2020 APR 2021 APR 2022 APR 2023

FIGURE F8. LDEO forecasts of SST anomalies for the Nino 3 region using wind stresses obtained from (top) Qui-
kSCAT, (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 SN-5S, 150W-90W.
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FIGURE F9. 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-58, 170W-120W), (third panel) the Nino 3 region (SN-5S, 150W-90W), and (fourth panel) the Nino 142 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 1991-2020 base period means, and the SOI is calculated from
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Model Predictions of ENSO from Apr 2022
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FIGURE F10. 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 SN-5S, 170W-120W. Figure provided by the International Research Institute (IRI).
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Extratropical Highlights — April 2022

1. Northern Hemisphere

The 500-hPa circulation features during April resembled a combination of wintertime La Nifa
and negative Pacific North America (PNA) teleconnection patterns (Figs. E7, E9). Moderate above-
average height anomalies were observed over the North Pacific Ocean, Eurasia, and Siberia, with
strong above-average height anomalies observed over the Arctic Ocean and off the southeast coast
of Greenland (Fig. E9). Moderate below-average height anomalies were observed across central
North America, the North Atlantic Ocean, Scandinavia, and eastern Siberia (Fig. E9).

The main land-surface temperature signals during April included above-average temperatures
for most of Asia, western Alaska, and southern U.S., and below-average temperature across most
of Canada (Fig. E1). The main precipitation signals during April were above-average rainfall totals
in parts of North America, eastern Eurasia, and Siberia, and below-average rainfall totals for the
Alaskan Panhandle, Central U.S., and the U.S. Gulf states (Fig. E3).

a. North America

The anomalous height pattern for April matched with a canonical wintertime La Nifia telecon-
nection pattern bringing in below-average temperatures for Canada and along the Canada and
U.S. border while the southern half of the U.S. experienced above-average temperatures (Fig. E9).
Above-average temperatures were also recorded for the Seward Peninsula and surrounding areas
in Alaska (Fig. E9). Predominantly near-normal rainfall totals were observed for much of Alaska,
Canada, and the U.S. Areas near Manitoba and Quebec in Canada observed above-average precipi-
tation while a small region in the Central U.S., along the Gulf Coast, and the Alaskan Panhandle
recorded drier than average rainfall totals (Fig. E3).

b. Eurasia

The widespread above-average 500-hPa height anomalies for April across much of Asia con-
tributed to widespread observations of above-average temperatures for the region, with some areas
recording temperatures in the 90th percentile of occurrences (Fig. E1). Above-average temperatures
were also predominant in the western parts of France and the United Kingdom (Fig. E1). Near-
normal precipitation totals were recorded for most of Europe and Asia (Fig. E3). Some localized
exceptions include above-average rainfall for Belarus and surrounding regions, regions to the
north of Mongolia, and eastern Siberia (Fig. E3). Areas near-to and south of Kazakhstan observed
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below-average rainfall totals with those totals in the lower 30th percentile of occurrences (Fig. E3).

2. Southern Hemisphere

The 500-hPa height pattern for the month of April resembled the positive phase of the Southern
Annular Mode (SAM) with nearly a complete “ring” of above-average height anomalies along the
middle-latitudinal band (Fig. E15). The features of this mode included moderate above-average
heights for New Zealand with two maxima centered off the west coast of Chile and South Atlantic
Ocean (Fig. E15). Moderate below-average height anomalies were observed north of the Ross Sea,
the southern region of South America, and parts of Antarctica (Fig. E15). Above-average tempera-
tures were recorded for most of central and eastern Australia and New Zealand, with regions in and
near-to the Northern Territory of Australia recording temperatures in the 90th percentile of occur-
rences (Fig. E1). The most notable precipitation signals for the month of April were widespread
above-average rainfall totals for regions in central and southern Africa, and below-average rainfall
totals observed across much of north and central South America (Fig. E3). These regions experi-
enced departures from average that met and exceeded the 90th percentile of occurrences (Fig. E3).
The South African monsoon season runs from October to April. Observed April rainfall exceeded
recorded totals during March, with April totals reaching 400-mm or more and in the 100th percentile
of occurrences (Figs. E3, E4).

58



PaqLIosap a1k saInpaooid [euonenduiod) SYUOW USLIIY) JUIOI JSOW U} J0J sur)ted uo1oaut0o9[a) IAYdSISH UIYLON P2399]es Jo sopnjrjdure paziprepue)S-19 419V.L

‘opow Suipea] e se Jeadde jou seop ureped oy) YOIYM UL SYIUOW Jepudled 10 payold st onjea oN (YNHTOd) urened eiseins 1ejod pue (L861
KozaArT pue uoysureq £q uieped [-eiseing pa[[ed-qNVOS) wisped eraeuepueds (97 11-€80T ‘STT 42y Doy ‘UOP ‘1861 ‘K9zaArT pue uojsureq £q uieped g-eiseing
PI1BO-SNAM/TLVH) troned eissmy uIdisop Qnueny 1seq (HN.L) uioned aroydsruwoy uioyiion/[eordoi] {(VNd) uiened ueouowry YuoN/oytoed {(IN-dd) uiened
oy1oed YMON - oytoed 1sed (dAn) utoned ogroed 1sop (VH) urened onueny iseq ((OVN) UOHE[[I9SO JNUEB[IY YHMON] 91 SUONBIASIqQE Pue soweu wioned “(Lg S1 ut

T0- Tl 70- 1 80 1'0- €0 LT1- LZ ¥dV
5'0- ' Tl ' 00 70 80 I'l- LT AYW
60 1'0- 8'1- 80 €0 80- 01 I'T LZ NP
80 ST 0 1'0 1 70- Tt 10 Lz nr
50- P1- V- 60 8'1- 61 'l 0- 129NV
01- 1'0- 50 €0 6'1- L0- LT 1'0- 1Z d3S
50 To- 9°0- i ve- L1 60 0z 1Z 120
50 80- 00 L0 €0 1'0- 60- €0- LZ AON
50- €0 0°0- €0- 6T 50 1'0- 0 1z 3d
€0- 60- 'l L0 90 50 P1- p1- L0 TTNVI
91- I'e- 60- 8T 90 60- 70- 70 ST 7z 934
50- 01 A z0- €0 90 'l 70 TTHYW
Tl L0- 1'o- 01- L0- €0 60- 50- 7T YdY
SNYM
¥n31od aNvds /11v3 HNL VNd dN-d3 dM v3 OVN YIuop
vISvdn3 dy1ded YUoN dhuepy YuoN

SHADIANI NOLLOANNODHATIL

59



April 2022
Temperature Anomalies (C)
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FIGURE El. Surface temperature anomalies (°C, top) and surface temperature expressed as percentiles of the normal
(Gaussian) distribution fit to the 1991-2020 base period data (bottom) for APR 2022. Analysis is based on station
data over land and on SST data over the oceans (top). Anomalies for station data are departures from the 1991-2020
base period means, while SST anomalies are departures from the 1991-2020 adjusted OI 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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) Monthly Land Surface Temperature Departures (C)

Anomaly (C)
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FIGURE E2. Monthly global (top), Northern Hemisphere (middle), and Southern Hemisphere (bottom) surface tem-

perature anomalies (land only, °C) from January 1990 - present, computed as departures from the 1991-2020 base
period means.
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April 2022
Precipitation Anomalies (mm)

90N

= L
90S . . . . :
180 120W 60W 0 60E 120E 180
| | | | | |
—150—100 —75 —50 —25 25 50 75 100 150
90N
60N A
30N A
EQ
308
60S
908 T T T T T T
180 120W 60W 0 60E 120E 180
| | | e
10 30 70 90

FIGURE E3. Anomalous precipitation (mm, top) and precipitation percentiles based on a Gamma distribution fit to
the 1981-2010 base period data (bottom) for APR 2022. 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 200, 100, 50, 25, -25, -50, -100, and -200 mm in top panel. Percentiles are not plotted in regions where
mean monthly precipitation is <Smm/month.
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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 1981-2010 base period monthly means. Monthly percentiles are not shown if
the monthly mean is less than 5 mm.
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Area Precipitation Totals (mm) and Percentiles (%)
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FIGURE ES5. 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 1981-2010 base period monthly means. Monthly percentiles are not shown if
the monthly mean is less than 5 mm.
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Monthly Teleconnection Indices
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FIGURE E7. Standardized monthly Northern Hemisphere teleconnection indices. The teleconnection patterns are
calculated from a Rotated Principal Component Analysis (RPCA) applied to monthly standardized 500-hPa height
anomalies during the 1991-2020 base period. To obtain these patterns, ten leading un-rotated modes are first
calculated for each calendar month by using the monthly height anomaly fields for the three-month period cen-
tered on that month: [i.e., The July modes are calculated from the June, July, and August standardized monthly
anomalies]. A Varimax spatial rotation of the ten leading un-rotated modes for each calendar month results in
120 rotated modes (12 months x 10 modes per month) that yield ten primary teleconnection patterns.The tele-
connection indices are calculated by first projecting the standardized monthly anomalies onto the teleconnection
patterns corresponding to that month (eight or nine teleconnection patterns are seen in each calendar month).
The indices are then solved for simultaneously using a Least-Squares approach. In this approach, the indices
are the solution to the Least-Squares system of equations which explains the maximum spatial structure of the
observed height anomaly field during the month. The indices are then standardized for each pattern and calendar
month independently. No index value exists when the teleconnection pattern does not appear as one of the ten
leading rotated EOF’s valid for that month.
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April 2022

Sea—Level Pressure and Anomaly

FIGURE E8. Northern Hemisphere mean and anomalous sea level pressure (CDAS/Reanalysis) for APR 2022. 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 1991-2020 base period monthly means.
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April 2022
500—hPa Height and Anomaly
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FIGURE E9. Northern Hemisphere mean and anomalous 500-hPa geopotential height (CDAS/Reanalysis) for APR
2022. Mean heights are denoted by solid contours drawn at an interval of 6 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 1991-2020 base period monthly means.
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April 2022

300—hPa Wind
e s -

30
25
20
15
10

FIGURE E10. Northern Hemisphere mean (left) and anomalous (right) 300-hPa vector wind (CDAS/Reanalysis) for
APR 2022. 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 1991-2020 base period monthly means.
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April 2022
500—hPa: Percentage of Anomaly Days

FIGURE E11. Northern Hemisphere percentage of days during APR 2022 in which 500-hPa height anomalies greater
than 15 m (red) and less than -15 m (blue) were observed. Values greater than 70% are shaded and contour in-
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April 2022
500—hPa Height Anomalies: 40°N
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FIGURE E12. Northern Hemisphere: Daily 500-hPa height anomalies for APR 2022 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
1991-2020 base period daily means.
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April 2022

500—hPa Heights (Contours)
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FIGURE E13. Northern Hemisphere 500-hPa heights (thick contours, interval is 6 dam) overlaid with (Top) Standard
deviation of 10-day high-pass (HP) filtered height anomalies and (Bottom) Normalized anomalous variance of
10-day HP filtered height anomalies. A Lanczos filter is used to calculate the HP filtered anomalies. Anomalies are

departures from the 1991-2020 daily means.
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April 2022

Sea—Level Pressure and Anomaly
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FIGURE E14. Southern Hemisphere mean and anomalous sea level pressure(CDAS/Reanalysis) for APR 2022. 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 1991-2020 base period monthly means.
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April 2022
500—hPa Height and Anomaly

FIGURE E15. Southern Hemisphere mean and anomalous 500-hPa geopotential height (CDAS/Reanalysis) for APR
2022. Mean heights are denoted by solid contours drawn at an interval of 6 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 1991-2020 base period monthly means.
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April 2022
300—hPa Wind

FIGURE E16. Southern Hemisphere mean (left) and anomalous (right) 300-hPa vector wind (CDAS/Reanalysis) for
APR 2022. 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 1991-2020 base period monthly means.
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April 2022
500—hPa: Percentage of Anomaly Days
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FIGURE E17. Southern Hemisphere percentage of days during APR 2022 in which 500-hPa height anomalies greater
than 15 m (red) and less than -15 m (blue) were observed. Values greater than 70% are shaded and contour in-
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April 2022
500—hPa Height Anomalies: 40°S
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FIGURE E18. Southern Hemisphere: Daily 500-hPa height anomalies for APR 2022 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
1991-2020 base period daily means.
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April 2022
Height Anomalies
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FIGURE S1. Stratospheric height anomalies (m) at selected levels for APR 2022. 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 1991-2020 base period means. Winter Hemisphere is shown.
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April 2022

Height Anomalies (Contoured): 60.0N
Temperature Anomalies (shaded)
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FIGURE S2. Height-longitude sections during APR 2022 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 1991-2020 base period monthly means. Winter
Hemisphere is shown.
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FIGURE S3. Seasonal mean temperature anomalies at 50-hPa for the latitude bands 65°—90°N, 25°-65°N, 25°N-25°S,
25°-65°8S, 65°-90°S. The seasonal mean is comprised of the most recent three months. Zonal anomalies are taken

from the mean of the entire data set.
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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 1991-2020 base period daily mean. Thin solid lines depict the daily
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FIGURE S5. Monthly ozone anomalies (percent) from the long term monthly means for five zones: SON-30N (NH
mid-latitudes), 25N-10N (NH tropical surf zone), 10N-10S (Equatorial-QBO zone), 10S-25S (SH tropical surf
zone), and 30S-50S (SH mid-latitudes). The long term monthly means are determined from the entire data set
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APRIL PERCENT DIFF (2022 - AVG[79-861)
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FIGURE S6. Northern (top) and Southern (bottom) Hemisphere total ozone anomaly (percent difference from monthly
mean for the period 1979-1986). The region near the winter pole has no SBUV/2 data.
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Fz at 100 hPa (Apr. 2022)
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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 APR 2022. 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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FIGURE S8. Daily time series showing the size of the SH 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)
(Apr 1-15, 2022)
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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 1991-2020.

(b-d) Northern Hemisphere mean and anomalous 500-hPa geopotential height (CDAS/Reanalysis) for selected
periods during APR 2022 are shown in the remaining 3 panels. Mean heights are denoted by solid contours
drawn at an interval of 8 dam. Dark (light) shading corresponds to anomalies greater than 50 m (less than -50 m).
Anomalies are calculated as departures from the 1991-2020 base period daily means.
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FIGURE A2.2. SSM/I derived snow cover frequency (%) (left) and snow cover anomaly (%) (right) for the
month of APR 2022 based on 1987 - 2010 base period for the Northern Hemisphere (top) and Southern Hemi-
sphere (bottom). It is generated using the algorithm described by Ferraro et. al, 1996, Bull. Amer. Meteor. Soc.,
vol 77, 891-905.
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