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Figure S1. Daily averaged penetrative short-wave radiation at the base of the ML as a function of total chlorophyll in the ML.
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Figure S2. Time series of ML-averaged temperature and SST, (B) tendencies of the ML-averaged temperature and SST. All
the variables are smoothed using a 4-hour moving window to remove high-frequency noise.
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Figure S3. Schematic diagram illustrating the gradient calculation using the uCTD section. AT; denote the difference of
mixed-layer averaged temperature at each uCTD station with the temperature at the first uCTD station. Ax; denote the distance
between each uCTD station from the first station. Suffix, i=1,5, denote the uCTD station number.
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Figure S4. AT plotted as a function of Ax for each day of measurement using the westward leg of the uCTD. The method of
computation of the differences is shown in Fig. S3. The slope of the straight-line fit is the gradient in the zonal direction (%—z),
d is the offset and ¢ is the root mean square value of the random variability. Note that 6 is removed from each of these fits.
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Figure S5. Same as Fig. S4. But using the southward leg of the uCTD for estimating the meridional gradient of temperature
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Figure S6. Schematic diagram illustrating the gradient calculation based on the ship-glider triangular configuration. AT;
denote the difference of mixed-layer averaged temperature at each glider station with the temperature at TSE measured using
CTD. Ax; ad Ay; denote the zonal and meridional distance, respectively, between each glider from TSE.

Ax (103 m) Ax (103 m) Ax (103 m) Ax (10% m) Ax (10% m)
12-10-8 6 -4 2 0 -12-10-8 6 -4 2 0 -12-10-8 6 -4 2 0 -12-10-8 6 -4 2 0 -12-10-8 6 -4 2 0
44 Jul L 5 Jul L 6 Jul 47 July L |8 July B
= 02| dTidxe=a.4814E 09 PTid=2.7145E-09 PTide=1 2236E-09
S 0.1- 0=4.2661E-05 | ] 0=4.9241E-05 | ] 6=1.4406E-05 ] ] B
S " 1e=0.4141E-05 £=0.2373E-05 e=0.1161E-05 .o
IC) 00- - //- i /‘/./../.- i : i
: L] L]
% -0.11 1 . - - - - -
= d?T/dx?=0.7745E-09 d?T/dx?=-0.6308E-09
<-0.2 1 1 - 75=0.4027E-05 - ] 8=—1.0508E-05 i
03 e=0.1842E-05 €=0.0905E-05
0.2 49 July L 110 July L | 11 July L |12 July L 13 July B
€ = | d2T/dx2=-0.0127E-09 dT/dx2=-0.3163E-09 d2T/dx2=-0.0427E-09 d2T/dx2=—-0.2106E-09
S 0.1- 8=-0.3231E-05 | | 8=—0.1923E-05 | | | 38=0.0482E-05 | | 8=—0.4345E-05
S " |e=0.1156E-05 e=0.0279E-05 '\\"\ e=0.0173E-05 e=0.0503E-05
L 0.0 .—'—0—.%- u Coe0e.o, | | ot e o o o o | - oo, 1
5—0.1 E - ] - - - ] B
= d2T/dx2=-1.1129E-09
<-0.21 ] - 16=—0.6967E-05 - - -
03 €=0.1974E-05
. -12-10-8 -6 -4 -2 0 -12-10-8 6 -4 -2 0 -12-10-8 6 -4-2 0 -12-10-8 6 -4-2 0 -12-10-8 6 4 -2 0
Ax (10° m) Ax (10% m) Ax (103 m) Ax (103 m) Ax (103 m)

Figure S7. AT /Ax differences plotted as a function of Ax for each day of measurement using the westward leg of the uCTD.

The slope of the straight-line fit is the second derivative of temperature in the zonal direction (%), d is the offset and ¢ is the
root mean square of the random variability. Note that § is removed from each of these fits.
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Figure S8. Same as Fig S7. But using the southward leg of the uCTD for estimating the second derivative of temperature in

the zonal direction ( )
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Figure S9. Comparison of downwelling irradiance averaged over the visible spectrum (400-700 nm) measured during the
time-series observation at TSE with an exponential fit based on an averaged kpsg equal to 0.0682.
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