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J Why the SST Diurnal Variation (DV) events over the Tropical Warm Pool (TWP,
defined as 90E — 170E, 25S — 15N) region?

1. TWRP region plays a key role in climate system due to its high annual average
SST feature.
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2. Clayson and Bogdanoff (2013) have found that significant portions of the
tropical oceans experience flux differences as high as 10 Wm-2 on a yearly

average when the SST DV effects are taken into consideration.
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] Two SST Data sets:

» Four months (Jan to Apr 2010) geostationary MTSAT-1R V3 data over the
TWP region, produced by the Bureau and IMOS especially for the TWP+
project, obtained from the Bureau’s TWP+ Data Set;

» Five years (2010 — 2014) polar — orbit IMOS HRPT AVHRR SST Data set
(sensor 19) over the TWP region, produced by the Bureau and IMOS,
obtained from the Bureau.

» For both satellite data sets, uncertainty information has been used.

» Other meteorological variables, like the wind speed and solar shortwave
insolation (SSI), four years (2010 to 2013) data are from the ACCESS-R
model outputs provided by the Bureau.
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) Validation — MTSAT-1R against drifting buoy SST data
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- Validation — AVHRR against drifting buoy SST data
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] Statistics — MTSAT-1R

(a (b)
TO0Dn
1000000 4
100000
- 10000 e
& &
E E
= 1000 =
il o
= b=
o 100 o
10
1
[i] 1 2 3 4 B a8 ¥ A F 8 9 1 11 12 1% 14 18 18 17 18 19 20 21 22
A5 5 Tomax (“C) Hour (LST)
() (d)
0.5 -
e = == e e e mgemm ===
[ J 8 S
:'13 I:I.ﬂ-—- ——————————————————————————
E 0.5
[

—s— Feb

D.H-—: _______________ —a— Mar| |
(O —'l‘—.ﬁ.pl‘ -
I:II5r-;.‘llli-‘éI1.:'.'lr1|2‘1r-lllrﬁl113r2||2l12|2l2'4 I'.'Irlll‘l;IIliI;r1ln1lr2I1.:ll1lﬂr1IB‘2rﬂI2lEI24
Hour (LST) Haour (LST)
(a) DV amplitudes distribution; (b) DV local peak times;
(c) Diurnal cycles for each month; (d) STDs for each cycle.
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J Statistics — AVHRR
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- Case study — MTSAT-1R
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Case study from 5 to 8™ in March 2010. Left column: maximum DV amplitudes; Middle column: daily $

mean wind speed; Right column: daily mean solar shortwave insolation (SSI). UNSW
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) Relationship between DV amplitudes and Wind Speed — MTSAT-1R
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Monthly shape of the diurnal cycles against different wind speed conditions:
(left) wind speed < 3 ms-1;

(middle) wind speed between 3 and 6 ms-1;

(right) wind speed > 6 ms-1.
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] Relationship between DV/Wind Speed/SSI — MTSAT-1R
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Relationship between the DV amplitudes with wind speed and solar shortwave insolation (SSI)
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] Seasonal patterns of DV/Wind Speed/SSI — AVHRR
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Monthly mean DV amplitudes / wind speed / solar shortwave insolation (SSI) values over the five / four years.

UNSW

Canberra



] Seasonal patterns of DV/Wind Speed/SSI — AVHRR
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J Summary:

» Both MTSAT-1R V3 and AVHRR data sets are of fine quality and are
suitable to conduct DV studies over the TWP region;

» The combination of low wind speed and high solar shortwave insolation
conditions leads to the largest possible DV events, though wind speed
seems to be dominant over SSI;

» Most prominent DV events happen between 10S — 5N belt from February
to April and from September to November, due to the relatively weak wind;
June and July have seen the least frequent and small amplitude DV
events.
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