The state of the eastern North Pacific since February 1999
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In recent years we have witnessed some significant
transitionsin the climatic state of the Pacific Ocean.

The 1997/98 El Nifio ended in the spring of 1998,
and we saw an immediate transition to moderate La
Nifiaconditionsthat persisted into the spring of 1999.
These events all originate in the equatorial Pacific
and one useful indicator of thistype of activity inthe
climate system is the Southern Oscillation Index, or
SOI. Figure 1 shows daily values of the SOI. The
solid blue line is a 30-day running mean
representation. In this we see the transition in May
1998 from El Nifio to La Nifia-like conditions, and
theninMay 1999, asharp transition back to normalcy.
Of coursg, the SOI is only one measure of El Nifio-
like activity and is surely far from the whol e story of
activity on the equator. In fact, though this
atmosphericindex suggeststhat the equatorial Pacific
has returned to normal, thereisalarge mass of water
only about 40 metres subsurface on the equator that
is substantially cooler than normal. Though
conditions are normal at the surface, abnormal
conditions are not far away and could be exposed

very easily.

The panels of Figure 2 illustrate the evolution of
temperature conditions in the eastern North Pacific
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Ocean during 1999. Astheyear progressed, the eastern North Pacific
came more and more under the influence of cold anomalies. It is
intriguing how these gradually penetrated into deeper waters along
Line-Pastheyear progressed. These cold anomalieswill not go away
quickly, even though the La Nifia forcing on the equator appears to
have ended. So the consequences of La Nifia will be with us for a
substantial period yet.
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Fig. 1 TheSouthern Oscillation Index fromJanuary 1998 to present.
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Fig.2  Seasurface temperature anomalies and temperature anomalies along Line-P for 3 representative months in 1999.

Another intriguing featureisthe apparent intrusion of awarm
water mass into the vicinity of Station Papa, showing in the
June and September anomaly plots of Figure 2, between 600
and 1400 km offshore. It is a pity that we cannot sample
more frequently along Line-B, but in this case we have data
from a profiling ALACE float that has remained for more
than 2, years. Thein situ temperaturefield isshown herein
Figure 3. The three near-surface warm epochs that show up
clearly identify the summersof 1997, 1998 and 1999. Beneath

the 1999 surface warm period, we see the abrupt arrival of
this warm water mass at about the time that the El Nifio
conditions in the eastern North Pacific were replaced by La
Nifia conditions.

The diagrams constituting Figure 2 offer avery broad-brush
picture of conditions in the eastern North Pacific. When we
look at the details off the coast of British Columbia, the
monitoring time series indicate occasions when SST

(N.E.P. cont. on page 29)



(N.E.P cont. from page 8)

anomaliesdropped to 3.5°C below normal, and the lighthouse
observing sites reported the lowest SST anomalies observed
in 65 years.

At Ocean Station Papa we have previously reported
observations of the mixed-layer depth, and the influence of
climate change on that depth. Over the last 50 years, mid-
winter mixed-layer depth has systematically declined, as
shown in Figure 4. During the abnormally warm winter of
1997/98, we observed (in February 1998, letter B on Fig. 4)
the lowest mixed-layer depth in the history of Line-P
observations. The previouslow value immediately followed
the 1982/83 El Nifio (A on Fig. 4). SST anomalies reached
record lows during the winter of 1998/99, and this reduced
the stability of the upper water column. The result was that
the mixed layer was substantially deeper at the start of 1999
(C on Fig. 4), though only reaching the long-term average.
The progressive reduction in mixed-layer has led to a
progressive reduction in the supply of nutrients to the upper
ocean during the deep mixing periods. This culminated in
1998, which was preceded by awinter with the lowest mixed-
layer depths on record, and so the weakest mid-winter supply
of nitrateto the upper ocean. Observationsby Frank Whitney
show that in 1999, following relatively normal mixed layers
inthe previouswinter, the nitrate concentrations had returned
close to the long-term mean conditions.

The continuation of cold conditions in the eastern North
Pacific suggests that we will see an ample supply of nitrate
injected into the upper layers of the ocean during the winter
of 1999/2000.
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Fig.3 Temperature measured at a profiling ALACE float

which has so far spent 2.7 yearsnear Ocean Station
Papa.
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Fig.4 Mid-winter mixed layer depth at Ocean Sation
Papa, from 1956 to present.



