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SUMMARY:

rS

The expected number of tropical cyclones (TC), tropical storm intensity or greater, over the NW
Pacific region in the 2020 season is 25 which is slightly above the long term (1970‐2016) average.
The systems that form are expected to be of near average intensity with Accumulated Cyclone
Energy (ACE) 109% of the long term average.

INTRODUCTION:
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About 11 tropical cyclones are expected to affect the South China Sea, which is also slightly
above average. The systems that form are expected to be of above average intensity when
compared to the long‐term average (ACE is 132% of normal).
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Researchers have established that some large‐scale weather and ocean phenomena produce
notable effects on the number and distribution of tropical cyclones in various regions e.g.
Nicholls (1985), Solow and Nicholls (1990), Ramsay et al (2008), Gray et al (1984).
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One of the most important of these phenomena is the Southern Oscillation which is a “seesaw”
fluctuation of atmospheric pressures in the tropical regions between Indonesia and the central
Pacific Ocean. This has been quantified by means of an index, the Southern Oscillation Index
(SOI), which utilizes the atmospheric pressures at Darwin and Tahiti.
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An oceanographic phenomenon that is related to the SOI is known as the ENSO (El Niño
Southern Oscillation) Cycle. ENSO Cycle has two phases, El Niño and La Niña. In an El Niño event
the sea surface temperatures (SSTs) over the central equatorial Pacific Ocean area, known as
NINO3.4, are warmer than normal by greater than 0.8 degrees (Australian Bureau of
Meteorology definition). An El Niño is usually related to a negative SOI. In a La Niña event the
SSTs are cooler than normal by greater than 0.8 degrees, normally corresponding to a positive
SOI. SST anomalies between ‐0.8 and +0.8 degrees are considered in the neutral range. The SOI
and NINO3.4 values have been correlated with the conditions during the following tropical
cyclone season.

METHOD:
Statistical method
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The ocean and the atmosphere are closely related in terms of their dynamics with the ocean
changing more slowly. Thus, the status of the El Niño together with the sea surface temperature
distributions and their differences from normal throughout the rest of the Eastern Hemisphere
give an indication of the dynamics currently operating in the atmosphere. Similar mechanisms
are presumed to give similar results.
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Past seasons are found in which the driving mechanisms are similar to those operating in the
present season, as shown by the indices (SOI and NINO3.4) and their trends. Then the past
associated tropical cyclone seasons can be analyzed and used as an indication for likely Tropical
Cyclone activity in the upcoming season.
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This method, known as the “analogue” technique, was developed by McCormack (1980) and has
been used successfully by various forecast centres since 1980.
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In practical terms the technique is a little limited in that more subtle features in the ocean and
atmospheric dynamics are not considered. One such SST pattern is called ENSO Modoki where
an anomalously warm central equatorial Pacific is flanked by anomalously cool regions in both
west and east. Research is being conducted into using the pre‐season SST distributions in regions
other than NINO3.4 to provide better seasonal forecasts of TC’s in the NW Pacific (e.g. Zhang, X.,
Zhong, S., Wu, Z. et al, 2018).

Other related tropical phenomena are not considered, as the available databases do not include
them. Such phenomena include tropical lows, cloud clusters and other monsoonal activity which
do not develop into tropical cyclones. However, such events can still interrupt operations both
onshore and offshore.

fsh

The period of record considered for selecting the analogue years and for the long‐term statistics
on tropical cyclones has been limited to 1970 to present, the post satellite era.

Dynamic method
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Coupled climate global circulation models (CGCM) supply medium range weather forecasts,
which although not expected to be able to forecast individual cyclones, are thought to be able to
predict the frequency of occurrence (Leslie et al, 2007). For example, models have some skill in
predicting the seasonal location and strength of the Monsoon Trough, which is a major factor in
determining TC development (Chaofan Li et al, 2017). Work remains ongoing in this area at
number of centres, as well as on hybrid dynamical – statistical models (such as at International
Research Institute for Climate and Society (IRI)).
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NCEP's Climate Forecast Ensemble System, Saha (2010) was examined for determining the
numbers of TC in the up‐coming typhoon season in the NW Pacific. This was not used directly in
developing the forecast for the NW Pacific 2020 season, but the forecasts from multiple climate
models were used to provide forecast values of the future NINO3.4 index. This was used in
extrapolating the analogue technique and refining the select years based on the expected future
index changes.

vic

ANALYSIS:
Global Climate Models
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The period of 2020 to date (mid‐April) has seen weakly positive conditions over the central
Pacific (around +0.5), but below the El Niño threshold (+0.8). Most of the CGCM models (Figure
2) show the NINO3.4 anomaly decreasing during the next few months, with the dynamical
model average becoming negative by July and remaining negative until at least November.
Despite becoming negative they remain in the neutral range (above ‐0.8). Several of the models
indicate values falling more rapidly over the coming months with La Nina conditions developing
during the northern hemisphere summer then persisting through the rest of the year.
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Therefore, the expectation is that the NINO3.4 anomaly is expected to decrease to become
negative during the coming NW Pacific TC season, although likely remaining above the La Nina
threshold (‐0.8).
Analogues
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The clearest analogue years based on the current indices (shown in figure 1 below) are 1970,
1979, 1990, 1993, 1995 and 2005 which mostly had neutral (predominantly weakly positive)
conditions through the first few months of the year. While the analogues diverge slightly, overall
they show a decreasing trend until late in the northern hemisphere summer, then show a
greater degree of divergence into the northern hemisphere autumn. Half the analogues have
weakly positive conditions through the remainder of the year, while two others have negative
neutral to weak La Nina conditions. One has La Nina conditions from July. The year 2015 was also
a good analogue based on current data, but a strong El Niño developed by late summer (NH).
Given the models suggest that the development of strong El Nino conditions during 2020 is very
unlikely, 2015 has been excluded from the analogues. The spread of model values is reflected in
the divergence amongst the analogue years, although the monthly averaged values of all 6
selected analogues (Figure 1) reflects the IRI/CPC dynamical model average reasonably well. All
the chosen analogue years were given equal weighting in the calculations.
As mentioned in the Statistical Methods section, pre‐satellite years are not included in the
analysis.
Tracks for the individual analogue years can be seen in Figures 3–8 and are for systems at or
above Tropical Storm strength.
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All track data used for the 2020 TC Outlook is JTWC data sourced from the IBTrACS Version: v04
database.
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Figure 1 ‐ Time Series of current (black) and forecast (bold red) indices for 2020, and historical NINO3.4 for
Analogue Years (Note: Model average based on 7 models until September but only 2 models for October / November).

Other Agencies’ Outlooks
Several other agencies supply tropical cyclone outlooks for the NW Pacific Region for 2020.
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The actual number of forecast TC may differ between agencies due to
 The use different historic source data (JWTC, China or Japan).
 The longitudinal extent of the regions used to compile the outlooks.
 The definition of Tropical Storm and wind strengths. For example, 1, 2 or 10‐min averaged
winds speeds may be used by different agencies.
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Therefore, the actual number or intensity cannot be compared directly but a subjective
comparison can be made.
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 Tropical Storm Risk (TSR) (http://www.tropicalstormrisk.com)
‐ TSR had yet to issue their 2020 seasonal forecast.
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 City University of Hong Kong (http://weather.cityu.edu.hk/tc_forecast/forecast.htm)
- 2020 TC season forecast was not available as their system is remains under revision.
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 IRI (http://iri.columbia.edu/our‐expertise/climate/forecasts/enso/current/)
- Current patterns clearly suggest weak El Nino conditions. Collective model forecasts
indicate cooling to neutral by early summer (NH), and continuing neutral or possibly
slightly cool‐neutral from late summer into autumn (NH). Throughout the forecast
seasons, the probability for neutral conditions is higher than that of El Niño or La
Niña. The official CPC/IRI outlook, calls for an 80% chance of neutral conditions prevailing
during April ‐ June, decreasing to 47% for August – October while the probability of La
Nina conditions increases to 34% by August – October.
Note: IRI define El Niño / La Nina conditions as above +0.5/‐0.5.
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 NOAA
(http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.html)
- Weakly positive Nino‐3.4 indices are expected to decrease through the northern
hemisphere Spring and Summer 2020, however neutral conditions (based on +0.5‐degree
threshold) are favoured for the Northern Hemisphere summer 2020 (60% chance).
Neutral conditions also remain the most likely outcome through autumn.

CONCLUSIONS:
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Based on the current atmospheric dynamics and the analogue years selected, the main
conclusions are summarised below and in Table 1:
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The whole NW Pacific region (0 ‐35°N and 98° – 150°E):
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The South China Sea Region (0 ‐22°N and 98° – 120°E)
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1. The total number of TCs (windspeeds greater than 34kts) in the region should be slightly
above average, about 25 in total.
2. About 16 systems are expected to reach typhoon strength which is about average.
3. The overall intensity of the TCs should be near normal.
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1. The number of TCs (windspeeds greater than 34kts) should be slightly above normal,
around 11 in total with about 5 expected to reach typhoon strength.
2. The intensity of the TC’s that do form should be above average.
3. About 5 TCs should cross the southern China coast (defined as area 20N‐24.5N, 107E –
118.5E), which is near average.
4. There is a moderate (33%) risk of a TC affecting the Gulf of Thailand (Nov – Dec).

Table 1

Summary of OWS NW Pacific Outlook 2020
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TC Season Outlook – 2020 ‐ NW Pacific region
Analogue years from SOI , Nino3.4
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Primary: 1970,1979,1990,1993,1995,2005
Secondary: Nil.

Tropical Cyclone activity

Long term average (1970 ‐2016)
Long term range (1970‐2016)
No. of TCs > 64kt
Long term average (1970‐2016)
ACE 1 (104 kt2)

Date of first TC
Date of last TC 2
Comments

98 ‐ 120E

North 20N 3

25

er

98‐150E

11

5

7 ‐ 13

2–8

9

4

(14‐34)

(4‐15)

(2‐8)

16

5

2

15

5

2

268

45

8

244

34

7

Early January

Mid March

Mid May

Late December

Late December

Early November

‐

Mod (33%) TC risk in
Gulf of Thailand (GoT). 4

‐

22 – 30
23
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ACE Long term Average (1970‐
2016)

Southern China Landfall
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Possible range in 2019

South China Sea

the

Number of TC’s (>34kts)

NW Pacific
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Region
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Notes:
Data derived from the JTWC dataset (Pre satellite data not included in summary).
– Accumulated Cyclone Energy index.
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– Some years TCs span the new year

3

– Defined as TC centred in area 20N - 24.5N,107E - 118.5E

4

– Two analogue years with a TC in the GoT (1970 & 1995). One Tropical Depression in 1993.
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Footnote: There have been no named storms in the NW Pacific so far in 2020.
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Figure 2 ‐ IRI Compilation of SST Forecasts for the Nino 3.4 Region
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Figure 3 – Tropical Cyclone tracks for the NW Pacific / South China Sea 1970 TC season
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Figure 4 ‐ Tropical Cyclone tracks for the NW Pacific / South China Sea 1979 TC season
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Figure 5 – Tropical Cyclone tracks for the NW Pacific / South China Sea 1990 TC season

es
vic
er
rS
the
ea
or
eW

Of

fsh

Figure 6 – Tropical Cyclone tracks for the NW Pacific / South China Sea 1993 TC season
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Figure 7 – Tropical Cyclone tracks for the NW Pacific / South China Sea 1995 TC season
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Figure 8 – Tropical Cyclone tracks for the NW Pacific / South China Sea 2005 TC season

Data Sources
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Offshore Weather Service would like to thank the Australian Bureau of Meteorology and NOAA's
Climate Prediction Center for the indices and SST's used in this report. The IBtrACS tropical
cyclone database tracks (JTWC data), Knapp (2010) were used to generate the historic statistics
for the regions and the charts (Figures 3‐8)
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