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Abstract

The last bottom-up climatology of sea-surface dimethyl-sulphide (DMS) concentrations, L11, was revised using an

updated surface DMS database. The algorithm for the creation of the climatology was also improved with the

incorporation of dynamic Longhurst provinces for more realistic monthly and seasonal biogeochemical response.

Additionally, observed DMS variability landscapes were used to determine the ‘radius of influence’ (ROI). These

improvements reduce the patchiness of annual climatology data with a realistic surface distribution. The new

climatology ‘DMS-Rev3’ estimates a mean of 2.73-2.75 nM over the Indian Ocean (IO), 7-9% higher than the

surface DMS concentrations previously estimated by L11.

Data addition, clean-up and unification

• Adding newer data available on PMEL

database and other sources giving a total

of 860,957 data points (global dataset)

for updating climatology. 99-percentile

of data was used.

• Upper limit for the value of DMS

concentrations was capped at 400 nM

and the lower limit was cut-off at 0.001

nM.

• Incorrect/negative values filtered out.

• The most frequent sampling time was 1

hr – after taking temporal means for

individual campaigns, 44,921 datapoints

were obtained worldwide.

• 2,830 datapoints over the Indian Ocean.

• Data split-up (Dynamic provinces)

• The first step towards the climatology is the generation

of a first guess field by monthly averaging DMS

measurements in each province. L11 used the classical

static Longhurst provinces (Fig 2).

• However, the geographical extent of provinces change

monthly due to variations in the distribution of

biogeochemical properties of the ocean (Reygondeau

et al., 2013).

• Hence usage of dynamic provinces in DMS-Rev3, as

depicted in Fig 3 for the Indian Ocean, enabled the

generation of a more realistic first guess field where

province borders vary from month to month.

Salient features

• Updated dataset (860,957 datapoints as compared to 47,313 for L11)

• Data Unification (temporal) to ensure there is not instrument based bias.

• Data split-up using dynamic provinces.

• Revised substitution/interpolation based on updated dataset.

• Option of using variable radii of influence from fixed value to 1X1o VLS matrix or Rossby Radius or ROI based

on DMS variability observations.

Static provinces as used in L11 DMS climatology (Longhurst, 1995). 

Before Substitution                                                 After Substitution/Interpolation

• Data fill-up (Substitution/and merging of provinces)

• Provinces with fewer data (Figure 4a) were improved using data from adjacent/similar provinces considering the

biogeochemical properties to increase the number of datapoints to at least 5 months in an year for each province.

• The remaining gaps were piecewise-cubic interpolated to obtain data for the complete year (Figure 4b).

RESULTS

• The smoothing radius of 555 km also used by L11 gives higher values in the coastal regions of India, but a lower mean concentration for the Indian Ocean region. For other smoothing radii (100, 75, 50, 25 km and Rossby Radius) the

mean concentration across the domain is consistently higher than in L11. The differences seen between the L11 climatology and the DMS-Rev3 climatology with ROI = 555 km (Fig. 6g) is 5% lower and with ROI = 100 km (Fig. 6h),

75 km (Fig. 6i), 50 km (Fig. 6j), 25 km (Fig. 6k) and Rossby Radius (Fig. 6l) are in the range of 7-9% higher than the L11 estimate.

• The difference between the mean concentration obtained using ROI ≥ 75 km and L11 is 0.08 nM. Using the Rossby radius as the smoothing length, the mean DMS value is close to the one predicted using ROI=75 km with an

uncertainty of 0.2%.

• The DMS-Rev3 shows values higher than ~20% in the Indian sector of Southern Ocean region and Antarctic coast while it has values lower than ~20% compared to L11 in the tropical Indian ocean. The new climatology also predicts

values ~20% higher compared to L11 in the Bay of Bengal.
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(a)           Mean=2.61 nM (b)           Mean=2.73 nM (c)            Mean=2.74 nM (d)            Mean=2.74 nM (e)            Mean=2.75 nM (f)            Mean=2.74 nM

(g)   mean diff = -0.05 nM (h)  mean diff = 0.07 nM (i)  mean diff = 0.08 nM (j)    mean diff = 0.08 nM (k)   mean diff = 0.09 nM (l)   mean diff = 0.08 nM

Figure 6

Mean=2.66nM

CONCLUSION

• The DMS-Rev3 estimates higher values than L11 in the Indian sector of Southern Ocean region and Antarctic coast, while it gives lower values in the tropical Indian ocean. The new climatology also predicts higher values in the Bay of

Bengal.
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• Data smoothing

(The effect of radius of influence)

• Once the first guess field was created with the

monthly province means of DMS concentrations,

the original measurements (gridded 1ºx1º) were

incorporated again on this background.

• The resultant concentration field was smoothed

using different values of the radius of influence

(ROI) like 555 km (L11) (Fig. 6a), 100 km (Fig. 6b),

75 km (Fig. 6c), 50 km (Fig. 6d), 25 km (Fig. 6e)

and a variable value of the Rossby radius (f) for a

more realistic distribution pattern over the ocean.


