Application of the Cloud-based Data Match-up Service to examine the dependence of surface wind speed and wind
curl on the intensity of marine heat waves
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MOTIVATIONS METHODS METHODS CONTINUED
I. Inthe summer of 2018, a marine heat wave of COLLOCATION I. Fig. 7 displays the program's process for calculation:
anomalously warm sea surface temperatures [. CDMS data are used to match satellite wind and SST data near the coast of Baja California; o Only the four closest points to the SST are colored
(SSTs) persisted for several months 1n the wind data are collected from KNMI's ASCAT-B dataset, and SST data are collected from o They are ordered 1n a clockwise rotation (red to
Pacific near Baja California. GHRSST's MUR L4 dataset. The following criteria are used to match data in this green)
Figure 1 investigation: o The grey vectors represent the anomaly of each
e | — o Dates between 07/01/2018 - 09/30/2018 vector based on a subtraction of the average of all
- o Located from 26°N — 24°N and 114"W-122"W four chosen vectors.
o e o A time tolerance of 6 hours ottty - 6.65712415087394150.06
’ e o Aradius tolerance of 18.75 km from the SST point
N ; N 1 II. All data points that meet this criteria are determined to be relevant to the collocated dataset o
a5 ;4 L and are matched into a "one-to-many" array of multiple winds to one SST. . o1
N > III. The 6-hour time tolerance avoids the matching of wind points from multiple swaths to one e
5 MY AN G SST point because winds from different swaths led to poor vorticities. See figs. 3 and 4. oo
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g speeds.
III. Using a collocated dataset of SST points VORTICITY CALCULATION % 10 I There is a shift in the
and their corresponding wind points, we can I. The code iterates through each matched set and starts by choosing the four closest : curves at the most
investigate a possible dependence between this wind points to the SST po.mt apd assures t.hat then.‘ locations enclqse said SST point. = extreme SSTs (fig.9): the
anomalous heating and two different weather It then orders the Wlnq points 1n a clockw1se. rotatloq 1b.ase.d on their coordlpates a}nd wl e negative vorticities
processes: cglc.ulates the circulation around the SST p01.nt. Vorticity 1s calculated as S:lrculatlon S0 Ws 20 25 /o 25 WO 03 increase in magnitude
1.) Wind speeds: Light winds could play a divided by the area of the shape the wind points make around the SST point. ure 9 and the corresponding
role in positive SST anomalies due to reduced SR SSTs have more positive
upwelling and mixing of cooler waters and II.  All these vorticities are then added into a final array. 004 =i, | extremes.
1 1 1 ASCAT-Bv2.1 wind vectors: 2018/08/21 - evening passes (~21:30 local time) - Gulf of California : . Sea Surface Temperature (L | @ § X v . .
lncreasec.l SOlar heatlng relatlve to heat IOSS fI‘OIn . . . . . ' Multi-mission / GHRSST v1STD 5 . III IncreaSIHgly negatlve
evaporation. Figure 5 . T : vorticity could be due to
2.) VOrthltleS: AnomalOus negathe e — X % 0.10 — either high pressure
wind circulation could lead to the advection of | : i systems or, (more likely
. . . ZEEEr 0.05 1 .
warmer, moister air upwards toward the heat wave. | ‘ based on fig.1) increased
Distribution of SSTs July-August 2018 Figure 2 s me @5 20 s Mo ms offshore winds combined
1% | Sea Surface Temperature Degrees C Wlt'l CoaStal fI‘]Ctlon,
0.200 . . o o . ; . .
o : These two images show examples of the data being matched by Vision for the tuture: This case study of the marine heat wave 1n
. . | CDMS. Fig.5 shows the wind speeds recorded from satellite Baja California can be repeated for other heat wave events.
0.150 1y vy
N <R it § swaths, fig.6 shows the SST data on the same day. AC KN OWLE DG E M E NT S
5 Wi Speec: T TN R Fig.5 from: https://www.remss.com/missions/ascat/
g 0.100 e e Fig.6 from: https://soto.podaac.earthdatacloud.nasa.gov/ .
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I. Two sets of probability distribution functions of SST are made, one displaying PDFs be a part of this project. 405
0.025 . . . o e, e .
o for ranges of wind speeds, and the other displaying PDFs for ranges of vorticities. Thank you to Amanda Lovett and Ethan Wright for the codes that made
| . ] y 1 ] . ) : : . 1: working with matched datasets and calculating curls possible.
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This PDF represents the recorded SST values 1n the time and : : :
P II. Shifts of these curves across the ranges of variables will demonstrate any dependence  wei. x. Li, k. Kilpatrick, T., Wang, M., Xie, S.. 2021, Large-Seale Conditions for the Record Setting Southern
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spatial range of the datasets used for this investigation.
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