
Central Weather Bureau

Impact of the 2020-2022 La Niña Event on Water 
Resources managamentin Chinese Taipei

Dr. Jing-Shan Hong

Director, Marine Meteorology and Climate Division

Central Weather Administration, Chinese Taipei

1



Central Weather Administration

Chinese Taipei is located at the intersection of the West Pacific Ocean and Asia, 
within the diverse variation of the Asian monsoon system.

Background information
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El Nino and La Nina

Although Chinese Taipei is not in 

the ENSO dominant area, the 

regional climate over Chinese 

Taipei is still indirectly affected 

by ENSO. 
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How Does ENSO Affect East Asian Climate?

Wang et al.(2000)

PacificïEast Asian Teleconnection

Cyclone/anticyclone associated with a Rossby-wave response to enhanced/suppressed 

convective heating, which is induced by ocean surface warming/cooling
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²ƘŜƴ 9ƭ bƛƷƻ ƻŎŎǳǊǎΧ

The Impact of El Niño on Chinese Taipei's Climate

/ƘƛƴŜǎŜ ¢ŀƛǇŜƛ ƛǎ ŜȄǇŜŎǘƛƴƎΧ

Precipᶑ

Tempᶑ
Å ά²ŀǊƳ ²ƛƴǘŜǊέin Winter and the 

following summer

Å άLƴŎǊŜŀǎŜ tǊŜŎƛǇƛǘŀǘƛƻƴέ in Winter and 
Following Spring

Due to the enhanced South-westerly 
Wind associated with El Niño induced 
Philippine Sea Anticyclone

CTôs
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²ƘŜƴ [ŀ bƛƷŀ ƻŎŎǳǊǎΧ

Precipᶓ

Tempᶓ

Å Temperature
WinterҦ less likely above normal
Following SpringҦ  Below Normal

Å Precipitation
More in Winter and less in following 
Spring

Due to the enhanced NE Monsoon 
associated with La Niña enhanced 
Philippine Sea Anomalous Cyclone

The Impact of La Niña on Chinese Taipei's Climate

CTôs
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Number represent year, red are El Niño yeas, 

green are normal years, blue are La Niña years

El Niño year, Typhoon genesis 

farther from Chinese Taipei

La Niña year, Typhoon genesis 

closer to Chinese Taipei

Comparing Typhoon Genesis from July to October
Northwestern Pacific 

Typhoon genesis

Typhoon Affecting 

Chinese Taipei

Data from 1981 to 2023 July-October

The Impact of ENSO on Typhoons in WNP
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2020-нлнн άTriple-ŘƛǇέ [ŀ bƛƷŀ ŜǾŜƴǘǎ

From NASA
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2020-2021 mega drought in Chinese Taipei
The worst drought in Chinese Taipei! (According to data from six hundred-year stations)

Accumulated rainfall from June 2020 to May 2021 was 1,160mm, only half of the climate normal (2,200mm).
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Severe lower bound
2020-2021

2022-2023

Water level of Zengwen Reservoir
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2021.05.28

Rice paddy irrigation suspended

Severe adverse effect on economic and 
industrialactivities such as 
hydroelectric power generation and 
semiconductor supply chain

Water rationing for two months due to 
extremely low water level in reservoirs  
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Observation

Climate Normal

Monthly rainfall in western Chinese Taipei

Early 

withdrawal of 

plum rain

No invading TC Spring rainfall deficit

Wet season Dry season

Late arrival of plum rain
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Å Extremely strong subtropical high and there is no landfall typhoon in 2020-2022.

Å Simultaneous occurrence of sea temperature anomalies in various tropical oceans (LaNina, 

warm Indian Ocean and warm Atlantic Ocean)

Å A combination of many factors causing a drought event 

No landfall typhoon from 2020-2022

La Niña is one of the critical factors causing drought 
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The subtropical high get stronger
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La Niña plus global warming

ÝStronger subtropical high

ÝFrequent Drought events

The whole story could be 

further complicateé
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Ministry of Economic 

Affairs

Ministry of 

Transportation and 

Communications

M HN S
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Seamless forecast guidancefor Drought Mitigation

ÅFor Hydrology and Agriculture sectors
ÅClose communication between meteorological and hydrological agencies

ÅWater management and working group meetings every week (46and 38 times 
respectively during mega drought) 

ÅDifferent forecasting guidelines are needed for various stages of drought
ÅReservoir rechargingat the beginning of dry season (S2STCfrequency forecasts)

ÅIrrigation suspensionin December (first and second seasonal forecasts)

ÅSpring rain arrivalin February (MJO/S2S forecasts)

ÅWater rationing in March/April (Day 1-7/S2S)

ÅPlum rain arrivalin May (EASMonset forecasts) 

3-month and 2nd seasonal forecasts Week 1-4 forecasts

Tailored products for reservoirs

Day 1-7 Quantitative Precipitation
Probability of Exceedance
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Generatescience-based forecast guidance
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Air-sea coupled models

Increasing model resolution
Updating dynamic and physical frameworks

Improving data assimilation

Statistical post-
processing technique

Bias correction
Downscaling

Multi-model ensemble

Tailored products

Decision-making
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Employing analog post-processing pattern matching APPM for 
model bias correction and downscale
ÅAfter bias correction, the capability to understand the spatial distribution of rainfall can be enhanced.  

Week1

Week2

Week3

Week4

Obs Original forecast APPM Obs Original forecast APPM
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Initial time: 2018/07/01 00UTC
valid time: Aug2018 Monthly accumulated rainfall forecast

1st Month

2nd Month

3rd Month
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DL downscale: Corrector Diffusion (CorrDiff ) with nVIDIA

https://github.com/NVIDIA/modulus/tree/main/examples/generative/corrdiff

2024 Nvidia GTC

Generate details

https://www.youtube.com/watch?v=9vEaImsSCrw

1st Month1st Month
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ÅConduct the hourly, 10-year reanalysis with 100 m resolution

ÅApply to forecast using the CORDIFF

ÅMonitor/forecast for hydrology drought index 

Soil moisture reanalysis and forecast
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Real-time monitoring of drought for all reservoir catchment area

2020/7
SPI6<-1.5
SPI12 is decreasing
should pay 
attention

2021/4
Water supplies 
suspend

SPI3, SPI6, SPI12
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Subseasonal-Seasonal Forecast Products 

Å CWA provides the rainfall 
forecast  ofmaximum 
probability for next 6months.

Å The 6 categories of exceedance 
probability can show probability 
of extreme situation and 
shading indicates forecast with 
skill score during hindcast 
period. 

Probabilistic rainfall forecast for all reservoir catchment area
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Seamless inflow forecasts

Extend -range forecast

Long -range forecast

We provide seamless (extended-range and long-term range) 

inflow forecasts for all water catchment areas in Chinese Taipei.
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Users are not familiar with probability forecasts
Translate probability forecasts into tailored products
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StationRegion County Local

Warning Signalis expected

Meteorological 
perspective

¦ǎŜǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜ

Climate normal Climate normal Climate normal

September October November
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Establishing agriculture disaster early warning system for 41 crops at 
92 locations

Outreach to promote/translate climate information

Enhancement of agriculture observatory and forecast guidance


