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transport, and freshwater content for the Alaska 4cc from March through November, the onshore Ekman transport of FW is substantial and the prima implies that 1998 was unusual compared to the other anomalously strong downwelling

Coastal Current. The section cuts across the ACC west 9 s . ry years (yellow bars). Anomalously strong downwelling AND high discharge at all
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of Prince William Sound. The ACC flows through and is compares favorably (30% at worst) with the magnitude and phasing of the alongshore transport of freshwater coastal locations only occurred in 1998 suggesting that indeed this was a very unusua

fed by outflow from Prince William Sound (PWS). Data (pottom panel). We have ignored other processes that might prove to be important to the ACC freshwater Bl Nifio year. o .
from PWS stations in Montague Strait (MS), Knight pjance, * For example, we have not included the FW contribution from the British Columbian coast. FW Content in Prince William Sound - Directions:
Hinchinbrook Island Passage (KIP), and Hinchinbrook Entrance (HE) AT TRANSIORTS Pro-rating the GoA discharge estimates fo this region 14 g uture Directions: S
i i i i 10 ms) . g& The high rates of precipitation in Prince
E ) are discussed later. All stations are occupied during . : ” 3 ot £<n 5 g precip
ntrance - 2 0 suggests a mean annual discharge of ~13,000 m3 s1. We =z 9 . William Sound (Fig. 1 + that it
; Li GLOBEC-LTOP cruises. + evaluate the barotropi Y of the ACC, ZEW & o oo &% . illiam Sound (Fig. 1) suggest that i
Strait e cannot evajuate The barotropic component of fne ¢ 2 E sfow % ¢ « 1 might be a major source of freshwater to
fine although current meter data suggest a mean value of ~3 cm &3 |%if 5 ® the western GoA via the ACC
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Figure 4. Cross-sections of salinity (a proxy for density) - 5 — 5 increases the mean annual freshwater transport by about Day of Year ©
from April, August, and December 2000 through the & EERETEFEEREE \‘mN\J ~15,000 m* s, which is of the magnitude of the BC Fig 9 shows the freshwater content at several locations in the Sound (Fig. 2)

freshwater contribution. We have also ignored horizontal = through a composite year. KIP2 (representative of outflow from the northern
' diffusion and/or the role of baroclinic instability in the sound) contains up to 5 m more freshwater than the inflow stations (HE), while the
it offshore dispersal of freshwater. Preliminary results from oytflow stations (MS) have intermediate values. We will refine this picture using
idealized models of the ACC suggest that this efflux is small historical and future data collected under the GLOBEC LTOP, with the goal of
(6) because the freshwater is effectively frapped within the geveloping a climate monitoring scheme for freshwater forcing in this region.
roughout most of the year by the cyclonic windstress.
ACC th hout t of th by th | dst

ACC offshore of C. Fairfield. The ACC structure varies <
seasonally in response to winds and discharge. By the

end of winter (April), stratification is weak and the ACC

is bounded offshore by a steeply inclined, relatively _
weak bottom-advected [2] front. Stratification is 2
strong but horizontal salinity gradients are weak in &
summer (August) when the frontal structure is of the <
surface-advected type. Stratification weakens through

fall (December) but horizontal salinity gradients are .
strong when the frontal structure is of the £
intermediate-plume type. Although the ACC variesE
throughout the year, it is generally within 40 km of the g
coast. On average ~55% of the baroclinic, geostrophic &
transport (0-150 dbars) across the northern GoA shelf 10 inner shelf (left plot) and mid-shelf (right

occurs within the ACC. )
plot). Note change in scales between the
[References: H . .
[1] Royer, T. C., Coastal freshwater discharge in the Northeast Pacific, J. Geophys. Res, 87, 2017-2021, 1982 inner and mid-shelf stations.
[2] Yankovsky, A. E. and D. C. Chapman, A simple theory for the fate of buoyant coastal discharges, J. Phys. Oceanogr., 27, 1386-1401, 1997.
[3] Johnson, W. R., T. C. Royer and J. L. Luick, On the seasonal variability of the Alaska Coastal Current, J. Geophys Res., 93:12423-12437, 1988
[4] Stabeno, P. J., R. K. Reed and J. D. Schumacher, The Alaska Coastal Current: continuity of transport and forcing, J. Geophys. Res., 100, 2477-2485, 1995
[5] Strub, P.T. and C. James, Altimeter-Derived Surface Circualtion in the Large-Scale NE Pecific Gyres: Part 2. 1997-1998 El Nifio Anomalies, (submitted 100
Progr. Oceanogr.)

Conclusions:
N2 (52 x 10°3) N2 (2 x 10-3) 1)  The massive coastal freshwater discharge into the ACC is the primary source of
freshwater for this coastal current. However, onshore Ekman transport, especially
during winter, contributes substantially to the freshwater standing stock and
transport of the ACC.
May 8. 1998 2)  The significant freshening observed in 1998 (El Nifio) compared to 1999 (La
- Nifia) was a consequence of anomalously high runoff into the Gulf of Alaska and along
the west coast of North America coupled to anomalously strong, basin-wide cyclonic
wind stress. When compared to other El Nifios, the 1998 event was atypical due to
the broad geographical extent of this coupling.
3) Vertical stratification occurred earlier and stronger in spring 1998 compared to
spring 1999 because of the freshening. However, the freshening appears to have
resulted in substantially lower NO; concentrations in spring 1998 vs. 1999 (see
GAK 5 (midshelf) (7) Poster by Childers et al.).
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Figure 7. Vertical profiles of N2 in May 25
1998 (black) and May 1999 (blue) for the
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