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Forecast Results

Based on current climatic conditions and activity in 2020 to date, this report forecasts:

 The formation of 22-24 tropical storms (TS) and/or stronger tropical cyclones/typhoons 

(TC) in the North Western Pacific Basin (NWP) and the South China Sea (SCS) in 2020.

 The number of TCs that become strong typhoons (STY) will stay below the long term 

climatic average (LTCA).

 12-13 TCs are forecast to impact China in 2020 which is below the LTCA. However, TCs 

impacting South and East China are forecast to be more active than the LTCA, of which;

➤ 10-12 are forecast to impact South China.

➤ 10-13 are forecast to impact East China.

 7-9 TCs will make landfall over China which is slightly above the LTCA.

Table 1. 2020 seasonal forecasting of TC activity

TC Count
TS or above 
formation

TS or above 
landfall

TC Impact China

Entire China South China East China

1981-2010
EV/SD

26±4.8 7±2.0 14±3.0 9±2.5 9±2.6

2020
April

Forecast
22-24 7-9 12-13 10-12 10-13
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Fig 1a. SST anomaly from AVHRR over equatorial Pacific Ocean (5S-5N) Fig 1b. AVHRR outgoing longwave radiation anomaly (OLR) development

Prediction Factors

Pre-season ocean atmosphere conditions

According to observations from the long-term monitoring of sea surface temperatures (SST) as seen in Figure 1, the 

2018/19 El Niño event eventually came to an end in June 2019. Subsequently, a positive SST anomaly developed in the 

Nino 4 region (160E-150W, 5S-5N) with this anomaly more pronounced on both the east and west sides.

However, this observed positive SST anomaly has remained below the El Niño–Southern Oscillation (ENSO) event 

threshold from June 2019 all the way through to March 2020 and as a result the equatorial Pacific Ocean remains in a 

ENSO neutral state.

Based on the continued SST observations and various modelled climate simulations the current ENSO neutral state is 

forecast to persist up until Summer 2020, at which point it remains uncertain as to whether conditions will turn towards 

either El Niño or La Niña. This situation will continue to be closely monitored.
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Figure 2 shows ocean and atmosphere circulation observations 

from the 2019/20 winter season in relation to the LTCA. When 

studying Figure 2a in particular, it can be seen the North Pacific 

high is centered more northward and westward than the LTCA 

which can be identified by the grey contours. In addition to 

this, Figure 2b demonstrates a weaker and more westward 

East Asian trough during this period through 500hpa 

geopotential height anomalies. Finally, it can seen in Figure 2c 

that vertical wind shear anomalies were close to the LTCA over 

the whole of the North Pacific Ocean.

When all these different indicators are brought together it 

becomes clear the variation of ocean atmosphere circulation 

over the tropical oceans was much weaker than normal during 

the 2019/20 winter season while the opposite was true over 

the temperate and polar oceans.

When studying the link between ocean-atmospheric 

conditions and tropical cyclone activity there are a few obvious 

strong indicators that can be used for forecasting purposes. 

Current dynamic climate model forecasts point to an anti-

cyclone dominated July and August, both of which are not 

conducive to the formation of tropical cyclone activities.

Remarks: Colored polygon/polyline indicates the anomaly while the grey 
contour represent the LTCA 

Fig 2a. Sea level pressure for the 2019/20 winter season 

Fig 2c. Upper layer wind shear anomaly from 200-850hp

Fig 2b. 500hpa geopotential height anomaly
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Changes in Tropical cyclone activities

The individual charts in Figure 3 demonstrate the annual 

variation in various indicators of TC activity over the 

NWP and SCS regions. One common feature of all these 

charts is the noticeable decadal oscillation characteristics 

exhibited within the region. More specifically, annual 

formation of TCs has been below the LTCA since the mid-

1990s while there is a trend of increasing formation since 

2010 as well as an increased count of TCs that are 

impacting China.

a. Formation over NWP and SCS b. TS or stronger TC landfall count over China

Fig 3. Various plots showing the 5 year moving average of observations (lines and dots) compared to the annual historic record (histogram) 
around the 1981-2010 LTCA (dashed line) over NWP and SCS

c. TC impacts in China d. TC impacts in South China

e. TC impacts in East China
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Forecasting Results from Objective Method and Regional Model

Statistical Model

Forecasting results from the statistical models are shown in Table 2. General observations that can be drawn from these 

results are that tropical storm formation and landfall counts are forecasted to be around or slightly below the LTCA, with 

one model slightly above and one model well below the average. However, the impact on the entirety of China is forecast 

to be below the LTCA, the one exception being South China where both models predict an above average season.

TS formation TS landfall
TC Impact China

Entire China South China East China

1981-2010
EV±SD

26±4.8 7±2.0 14±3.0 9±2.5 9±2.6

2020
Forecast

28.7/ 20.7/22.7 6.4/ 8.1/9.2 12.9/ 13.8 9.1/ 11.9 8.4/ 13.5

Table 2. Forecasting results of the statistical model

Forecasting Results from a Dynamic-Statistical Mixed Model 

The mix statistical-dynamic model is based on the statistical relation between observations of TC activity and key zone 

factors such as SST anomalies during spring/summer, vertical wind shear change and lower layer vorticity (from the 

NCEP/CFS dynamic model). A sample of 20 TC formation forecasts are collected using CFSv2 model output from different 

starting points.  The forecasting results suggest that for the 2020 season there will be below average TS formation, below 

average severe typhoon (STY) formation and weaker than normal tropical cyclone activity.

Table 3. Forecasting results from the mixed dynamic statistical model

Jan Feb Mar
LTCA 

1981-2020
EV±SD

TS Formation Annual 21.8 23.5 22.8 26±4.8

Jul-Dec 19.7 21 20.1 21.4±4.0

STY 
Formation

Annual 8 7.8 7.6 9±3.3

Jul-Dec 7.3 7.2 7 7.8±2.6



Figure 4 presents the forecasting results of TC formation.  Among different scenarios the probability of seeing below 

average formation of tropical (or stronger) storms is higher than all other scenarios. 

Fig 4a. Statistical model results – 2020 tropical storm formation Fig 4b. Statistical model results – 2020 severe tropical storm formation
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Forecasting Results from Regional Model (iRAM2)

Using 5 CFSv2 outputs from different starting points in March as driver, the regional model iRAM2 forecasts that TS 
formation over the NWP and SCS will be below the LTCA.

Table 4. TS formation forecasting from iRAM2 regional model for April to Sept

Forecasting E1 E2 E3 E4 E5 Mean
1981-2019 

LTCA

TS 
formation

17 18 15 15 16 16.2 17.8

Summary / Conclusion

The outlook for the 2020 tropical cyclone season is a challenging question due to the current neutral state of ENSO which 
started during the winter of 2019/20. According to the statistical and statistic-dynamic mixed simulation, the probability of 
having a TC season slightly below long term climatic average is higher but there is significant uncertainty.

Although the overall annual formation of tropical storms and tropical cyclones is forecasted to be below the LTCA,  the 
forecast expects a greater number of TCs that make landfall and impact the whole of China, including South China and 
East China.
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APPENDIX

Landfall Count Landfall count means the count of tropical cyclones with the strength of at least a 

tropical storm making landfall in China

A TC with major impact should satisfy at least one of the three following  

conditions

• Aggregate precipitation in the given area of over 50 mm or

Major Impact

• Average wind level ≥ 7 (or a gust1 ≥ 8) in given area or

• Aggregate precipitation of over 30 mm and an average wind scale ≥ 6

(or a gust ≥ 7) in given area

An atmospheric high pressure system located on average between latitude  20° to 

40° in both hemispheres

According to China Meteorological Administration, “Classification of  tropical 

cyclones on the implementation of national standards” GBT  19201-2006 

notice, tropical cyclone maximum wind speed on the ground and near the 

centre of the storm is divided into six levels:

Subtropical High

Tropical Cyclone  

Scale

Name Wind Speed Beaufort Saffir-Simpson Report Category

Super Typhoon ≥ 51.0 m/s Scale 16 CAT 4-5
Strong Typhoon (STY)

Strong Typhoon 41.5 - 50.9 m/s Scale 14 - 15 CAT 2-3

Typhoon 32.7 - 41.4 m/s Scale 12 - 13 CAT 1 Tropical Cyclone (TC)

Strong Tropical Storm 24.5 - 32.6 m/s Scale 10 - 11
Tropical Storm Tropical Storm (TS)

Tropical Storm 17.2 - 24.4 m/s Scale 8 - 9

Tropical Depression 10.8 - 17.1 m/s Scale 6 - 7 Tropical 
Depression

Tropical Depression

Climate Mean In accordance with the provisions of the World Meteorological Organization, using 

the average value of climate elements for 30 consecutive years as the standard 

climate value and generally updated once every 10 years, the 2011 to 2020 period 

uses the average value from 1981-2010.

Average maximum wind speed within 2 minutes near the eye wall of the  

tropical cyclone

A climate pattern that occurs when sea surface temperatures in the east-central 

equatorial Pacific Ocean rise to above-normal levels for an extended period of 

time.

A climate pattern that occurs when sea surface temperatures in the east-central 

equatorial Pacific Ocean stays below normal levels for an extended  period of 

time.

Guangdong, Guangxi & Hainan

Fujian, Jiangxi, Zhejiang, Anhui, Shanghai, Jiangsu & Shandong

Outgoing longwave radiation

Wind Speed

El Niño

La Niña

South China

East China

OLR
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Peak Reinsurance Company Limited (“Peak Re”), authorised by the Insurance Authority of Hong Kong, is a global reinsurance 
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About STI

Shanghai Typhoon Institute (STI) is a state-level institution founded with the approval of the  Ministry of Science and Technology, 

the Ministry of Finance and the State Commission Office  for Public Sector Reform. Its mission is to undertake basic and applied

research related to tropical cyclones. As one of the research units providing the best route predication for  tropical cyclones in East 

Asia, STI has developed and maintained a database of meteorological  information specific to cyclone activities in China.

Since 2015, Peak Re has partnered with the Shanghai Typhoon Institute (STI) on research  projects related to North-West 

Pacific basin and South China Sea tropical cyclones.
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