ASMC UPDATE OF REGIONAL WEATHER AND SMOKE HAZE
ASEAN Specialised Meteorological Centre (Novem ber 2017)

1. Review of Regional Weather Conditions for October 2017

1.1 Southwest Monsoon conditions continued to prevail in the first half of October 2017 and
gradually transitioned to the inter-monsoon conditions in the second half of the month. The
prevailing southeasterly to southwesterly winds over the ASEAN region gradually weakened to
become more light and variable in direction.

1.2 During the month, most of the shower activities fell over the equatorial region between 5°
S and 15° N. Figure 1 shows the rainfall distribution over the ASEAN region during the month of
October 2017. Rainfall was below-normal over the eastern and southern parts of Thailand, and
over the northern parts of Peninsula Malaysia and parts of East Malaysia. For most parts of the
ASEAN region, rainfall was normal to above-normal. Figure 2 shows the percent of normal
rainfall for October 2017.
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Figure 1: Daily average rainfall for the ASEAN Figure 2: Percent of Normal Rainfall for October 2017. The
region in October 2017. (Source: JAXA Global rainfall data may be less representative for areas with a less
Satellite Mapping of Precipitation) dense rainfall network.

—__ASMC——

st spdalied memeroiogial conve. ASEAN Specialised Meteorological Centre Page 1



100°E 105°E 110°E 115E 120°E 108°E 110°E 15E 120 125°E 130°E

23W TWENTYTHREE_W = 24W KHANUN T1720
08 OCT 2017 - 10 OCT 2017 #§ 12 OCT 2017 - 16 OCT 2017 A‘
Max. Sustained Winds ?«’ Max. Sustained Winds =
= 130 KT OR GREATER £ . = 130 KT OR GREATER W
— B4 TO 120 KT o ONY| e 84 TO 120 KT ¥
B5'NY| == 24 TOB3IKT ST paEN — 34 TO 63 KT b7
= 33 KT OR LESS e ’ = 33 KT OR LESS ol v
DOT : POSITION AT 00UTC (02UST) o sf 9 DOT : POSITION AT 00UTC (09UST) ¥ ’
T - Pt i =
T
s R # LesN
¥ X
20°N P 20'N

F2o'N

15N % ‘.“. LoHsN
\ ) F15'N
k 0
N\
oD i
W ¥
a4 %
LT AN ¢ HE'N
8- L 4
{ = .
By d Lo ‘s
\ e . 5N oy o N
\ f & ha 2 o N 4
100°E 105'E 1HO0E 118'E 120°E 105°E 10'E 118'E 120°E 125°E 190°E

[ [

——C— T ——r——r———a T — T ——r——r———a T
0 100 Zm EI0 1000 16 2000 3TN A0 XD EN0 EXD 0 100 Zm EI0 1000 16 2000 3TN A0 XD EN0 EXD

Figure 3: Historical storm track for Tropical Depression 23W and Typhoon Khanun. (Source: JAXA)

1.3 The occurrence of several tropical cyclones in the first half of October 2017 brought heavy
rainfall to some parts of the northern ASEAN region. Among these tropical cyclones, Tropical
Depression ‘23W’ and Typhoon ‘Khanun’ brought heavy rainfall and strong winds to the
Philippines and Vietnam. Tropical Depression ‘23W’ developed over the South China Sea on the
9 October 2017, which tracked west-northwest and made landfall over the northern coast of
Vietnam on 10 October 2017. On 12 October 2017, Tropical Storm ‘Khanun’ developed over the
east of Luzon in the Philippines. It tracked westwards and intensified into a typhoon over the South
China Sea on the 15 October 2017, and continued to track westwards before making landfall over
the southern coast of China. Typhoon ‘Khanun’ weakened and continued to track southwest
bringing torrential rain and strong winds over northern Vietham.

1.4 In October 2017, the prevailing winds over the southern ASEAN region were mainly from
the southeast or southwest. In the northern ASEAN region, strong north-easterly winds extended
from southern China to the Gulf of Thailand. Broad westerly wind anomalies were observed over
the eastern parts of the equatorial Indian Ocean, northern half of Borneo and southern parts of
the Philippines. A cyclonic wind anomaly was also observed over the western Pacific Ocean, east
of Luzon Island, the Philippines. In the second half of October 2017, a gradual weakening of winds
around the equatorial region was observed. Figure 4 shows the average and anomalous winds at
5000 feet.
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5000 ft Average Winds for Oct 2017 5000 ft Winds Anomaly for Oct 2017
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Figure 4: 5000 ft average winds (left) and anomaly (right) for October 2017. (Source: JMA)

15 In October 2017, the equatorial Pacific Ocean’s sea-surface temperature (SST) over the
Nino 3.4 region remained within the neutral range (neither El Nifio nor La Nifia) although a gradual
cooling tendency towards La Nifia conditions was observed. In addition, most atmospheric
indicators showed La Nifia-like conditions with slight strengthening of the trade winds and below-
average cloudiness over the equatorial Pacific.

1.6 The Madden Julian Oscillation (MJO)! was weak and non-discernible during the first week
of October 2017. However, the MJO strengthened in the second week of the month and remained
strong for the rest of October, transitioning from Phase 4 to Phase 7. The MJO was thus a major
contributing factor to the rainfall over the ASEAN region. The MJO brought wetter-than-usual
conditions over the ASEAN region in the second week of October 2017 and drier-than-usual
conditions in the second half of the month.

1 The MJO is characterised by an eastward propagation of clouds and rainfall over the tropics with an average cycle
of 30 to 60 days. The MJO is more prominent between the Indian and western Pacific Ocean, and consists of two
phases — an enhanced rainfall (convection) phase and a suppressed rainfall phase.
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(RMM1,RMM2) phase space for 27-Sep-2017 to 5-Nov-2017
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Figure 5: The MJO phase diagram for October 2017 (green). The MJO phase diagram illustrates the movement
of the MJO through different phases, which correspond to different locations along the equator. The distance of
the index from the centre of the diagram is correlated with the strength of MJO. When the index falls within the
circle, the MJO is considered weak or indiscernible. (Source: Bureau of Meteorology)

2. Review of Land/Forest Fires and Smoke Haze Situation

2.1 Hotspot activities in the northern ASEAN region were generally subdued in the first three
weeks of October 2017 due to wet weather conditions. However, during the last week of the
month, dry weather conditions prevailed over the region, with isolated hotspots detected mainly
over Myanmar. In the southern ASEAN region, isolated hotspots were detected over West
Kalimantan, northern Sumatra and southern Sumatra.

2.2 In the later part of October 2017, Sumatra and Kalimantan experienced periods of dry
weather conditions. This contributed to a slight increase in the hotspot activities detected mainly
over West Kalimantan, northern Sumatra and southern Sumatra. There were no smoke haze and
plumes observed near the vicinity of the hotspots. The return of shower activities during the last
few days of the month helped to alleviate the hotspot situation in the southern ASEAN region.
Satellite images depicting some of the hotspot activities over parts of the ASEAN region in October
2017 are shown in Error! Reference source not found. to 10.
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Figure 6: NOAA-19 satellite imag on 9 October 2017 Fi‘guAre- 7 NOAA-19 satellite image on 19
shows Tropical Depression 23W approaching Vietnam. October 2017 shows hotspot activities detected
mainly over West Kalimantan.
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2017 shows dry weather conditions with isolated shows dry weather conditions with isolated hotspots
hotspots detected in northern Sumatra. detected mainly over southern Sumatra.
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Figure 10 NOAA 19 satellite image on 31 October 2017 shows increased shower

activities over the southern ASEAN region, particularly in West Kalimantan and
Sumatra.

2.3 The hotspot distribution and daily hotspot charts for October 2017 are shown in Figure 11,

Figure 12 and Figure 13.

NOAA-19 Hotspots Distribution for Oct 2017
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Figure 11: NOAA-19 hotspots distribution in October 2017.
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Hotspot counts for Cambodia, Lao PDR, Thailand, Vietham and Myanmar
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Figure 12:

Hotspot Counts in Cambodia, Lao PDR, Thailand, Vietham and Myanmar in October 2017.
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Figure 13: Hotspot Counts in Sumatra, Borneo and Peninsular Malaysia in October 2017.

3.

3.1

Outlook of El Nifio/La Nifia and Indian Ocean Dipole

Most models from major international climate centres have projected that the sea surface
temperatures would continue to cool towards the end of 2017. During this period, the prevailing

La Nifia-like conditions are expected to be short-lived and persist until early 2018.

3.2

The region is currently experiencing Northeast Monsoon conditions. The impact of La Nifia
on the weather over the near-equatorial region is usually less pronounced during the Northeast

Monsoon as compared to the Southwest Monsoon (Jun — Sep).
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3.3 In October 2017, the Indian Ocean Dipole (IOD) index was neutral (Figure 14). In the
coming months, international climate models forecast the IOD to remain neutral and it is not likely
to have a significant influence on the weather over the region for the next few months. The
formation of I0OD typically starts around May or June, and peaks between August and October
before decaying rapidly between December and April.

Indian Ocean Dipole Index Time Series
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Figure 14: Indian Ocean Dipole (IOD) index time series. The 10D index remained in the neutral levels in
October 2017. (Source: Bureau of Meteorology, Australia)

4. Outlook

4.1. The Inter-monsoon conditions over the ASEAN region transited to Northeast Monsoon
conditions in the second half of November 2017. The Northeast Monsoon is expected to prevalil
till March 2018. During the season, the prevailing winds in the region are forecast to blow
predominantly from the northeast or northwest.

4.2. Inthe northern ASEAN region, drier weather conditions can be expected with the onset of
the traditional dry season towards the end of the year. Hotspot activities are likely to be generally
subdued in November 2017 and hotspot activities are expected to gradually increase as the
traditional dry season becomes established in late 2017/early 2018.

4.3. In contrast, the southern ASEAN region can expect occasional spells of prolonged
moderate to heavy rainfall and windy conditions. The increase in rainfall over the next few months
is expected to keep hotspot activities in the region generally subdued.

4.4, In the last week of November 2017, a monsoon surge is forecast over the South China
Sea and surrounding region. The surge could bring a few days of windy conditions and
widespread rain mostly to southern Thailand and northern Peninsular Malaysia.

4.5.  Forthe upcoming November- December-January season, slightly above-normal to above-
normal rainfall is expected for the Philippines. Near-normal rainfall is expected over most parts of
the Mekong sub-region, except for Thailand where slightly-below normal rainfall is expected, and
Vietnam where slightly above-normal rainfall is forecast for November and December 2017. In
the southern ASEAN region, near-normal to slightly above-normal rainfall is expected. For the
February-March-April 2018 season, the rainfall over the Philippines is expected to ease to near-
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normal conditions while increase rainfall conditions can be expected over the Mekong sub-region.
Near-normal to slightly above-normal rainfall conditions are expected over parts of Thailand.
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Figure 15: Rainfall Outlooks for the ASEAN Region — November 2017 (top left), December 2017 (top

right), January 2018 (middle left), February 2018 (middle right), March 2018 (bottom left), April 2018
(bottom right).
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