Influence of seawater intrusion on the residual circulation at the Guadiana Estuary
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QU ESTION N - Atlantic
f | Ocean
Can the dominant driver of residual flows change from barotropic on spring tide to baroclinic one neap tide at L survey > b
some estuaries? If so, how?
- Observations at the Guadiana Estuary (South Portugal), at 20 km from the mouth (Figure 1): ‘ |
. 5 km

- ADCP mooring at the seabed for ~2 months (14 July - 21 Sept. 2023)

- Towed ADCP across the channel during 24 hr during both neap (27 July) and spring (03 August) tides - ‘ )

Figure 1. Guadiana Estuary
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- Fortnighly change of residual flow structure (Figure 2)
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- Strongest residual flow near both neap tide and spring tide (Figure 3)
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profiles at neap and spring, respectively (Figure 4)
b) Residual axial velocity from ADCP mooring
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Figure 2. Tidal velocity amplitude (a) and axial residual Figure 3. Maximum surface residual flow Vs tidal Figure 4. a) Vertical velocity profiles of PC1 (blue)
flows (positive/red upstream) at the mooring (b) and current amplitude from moored ADCP data and PC2 (red) ; b) Amplitude of PC1 and PC2
across the channel on spring (c) and neap (d) tides. against the tidal current amplitude
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- The tidal Froude number Fr, (Eq. 1) diagnoses the switch of residual flow driver (Figure 5) . -
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- Frt variations between neap and spring are mainly related toV_and Ap (see Eq. 1) Date (dd/mm/2023)
Figure 5. Time-series of Fr at the ADCP mooring (>0 values indicate

Lp = density gradient length scale

Eq.(1). Definition of the =~ g - L V& . Barotropic V0= tidal amalitude st hermouth barotropic dominance).
. t , = H = water depth 40 , , , ,
tidal Froude number (Fr) o gH Sarelni g/~ rediuced gravity (=gp/o0) Spring a) Salinity
Ap estimated from previous observa- a0 | \
tions of salinity distribution
-V : typical of W European shelf seas (S2/M2 = 0.4) Figure 6. Tidal average salinity distri- -~ * =~ = =~
- Ap: unusually large variability induced by large differences in seawater intrusion bution (a) and gradient (b) measured | laaih,
. . . . Neap
(seawater ~7 km more upstream on spring tide than on neap tide; see Figure 6) along the estuary on 31/08/2017 05| |
(neap, blue lines) and 08/09/2017 ; pring; 5 | |

—) Fr, neap-spring variability is due to the seawater intrusion (spring, red lines)
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CONCLUSIONS
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- Ongoing work is exploring the salt dynamics responsible for the variability of the horizontal salinity gradient with tidal forcing oed



