
The state of the eastern North Pacific since February 1999
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Ocean during 1999.  As the year 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-P as the year progressed.  These cold anomalies will not go away
quickly, even though the La Niña forcing on the equator appears to
have ended.  So the consequences of La Niña will be with us for a
substantial period yet.
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In recent years we have witnessed some significant
transitions in the climatic state of the Pacific Ocean.
The 1997/98 El Niño ended in the spring of 1998,
and we saw an immediate transition to moderate La
Niña conditions that persisted into the spring of 1999.
These events all originate in the equatorial Pacific
and one useful indicator of this type of activity in the
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 Niño to La Niña-like conditions, and
then in May 1999, a sharp transition back to normalcy.
Of course, the SOI is only one measure of El Niño-
like activity and is surely far from the whole story of
activity on the equator.  In fact, though this
atmospheric index suggests that the equatorial Pacific
has returned to normal, there is a large 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 Fig. 1 The Southern Oscillation Index from January 1998 to present.
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Another intriguing feature is the apparent intrusion of a warm
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-P, but in this case we have data
from a profiling ALACE float that has remained for more
than 21/2 years.  The in situ temperature field is shown here in
Figure 3.  The three near-surface warm epochs that show up
clearly identify the summers of 1997, 1998 and 1999.  Beneath

Fig.2 Sea surface temperature anomalies and temperature anomalies along Line-P for 3 representative months in 1999.

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

The diagrams constituting Figure 2 offer a very 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

Feb.

June

Sept.

SST Anomalies Line P Temperature Anomalies

(N.E.P. cont. on page 29)
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The Programme Implementation Plan includes 12 projects:

1. Characteristics and evolution mechanism of mesoscale
physical processes in high productivity areas;

2. Bottom boundary layer dynamics and its role in settling
and resuspension processes in key regions;

3. Numerical models of ecosystem dynamics in key regions;

4. Cycling and regeneration of biogenic elements;

5. Interface/boundary flux of the biogenic materials and its
transfer mechanism;

6. Processes studies on primary production, secondary
production of heterotrophic microbes, and microplankton
production;

7. Changes in community structure and biomass of
zooplankton and its role in the ecosystems;

8. Population dynamics and productivity of the key
zooplankton species (e.g. Calanus sinacus);

9. Productivity of benthos and pelagic-benthic coupling
processes;

10. Characteristics of trophodynamics and modeling;

11. Dynamics of main resources population and early
recruitment mechanisms of key species (e.g. anchovy);

12. Dominant species changes and important human effects
on sustainable utilization of living marine resources.

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

anomalies dropped 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 previous low value immediately followed
the 1982/83 El Niño (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 a winter with the lowest mixed-
layer depths on record, and so the weakest mid-winter supply
of nitrate to the upper ocean.  Observations by Frank Whitney
show that in 1999, following relatively normal mixed layers
in the previous winter, 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.

Fig. 4 Mid-winter mixed layer depth at Ocean Station
Papa, from 1956 to present.

Fig. 3 Temperature measured at a profiling ALACE float
which has so far spent 2.7 years near Ocean Station
Papa.
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