
交通部中央氣象署  Central Weather Administration

Tailoring climate information and Services for 
Water Resources Management in Taiwan

Tzu-Ting Lo1, Ching-Teng Lee1, Hui-Ling Chang1, Hsiao-chung Tsai2, Ren-Feng 
Liu1, Meng-Shih Chen1, Jing-Shan Hong1 

1 Central Weather Administration, Taiwan
2 Tamkang University, Taiwan

2024 CDPW–CPASW Joint Workshop



交通部中央氣象署  Central Weather Administration

• Taiwan is located between Asian continent and Pacific Ocean, and the topography is steep. 

• Although the amount of annual rainfall is abundant, but water resources are not easy to save, so reservoir storage 
is needed.

• In different season, Taiwan is affected by different systems like, monsoon, subtropical high, tropical cyclones. 
Furthermore, MJO, ENSO and decadal phenomenon will also be important factors.  So the climate of Taiwan is 
complicated. 
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• The main source of rainfall of Taiwan is from Mei-yu from May to June and tropical cyclone from July to 
September.

• The rainy season in Taiwan varies by region. In western Taiwan, wet season is from May to September, while 
dry season is from October to next April.
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Plum rain  Tropical 
cyclone
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The rainfall distribution of Taiwan 
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Future change of rainfall in Taiwan

Wet gets wetter, dry gets drier Duration for consecutive no 
rainfall will be longer

Courtesy of TCCIP project
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Drought happened frequently in recent 5 years

• Extremely strong subtropical high and there is no landfall typhoon from 2020-2022.
• Simultaneous occurrence of sea temperature anomalies in various tropical oceans(Lanina, 

warm Indian Ocean and warm Atlantic Ocean)
• A combination of many factors causing a drought event 

No landfall typhoon from 2020-2022
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2020-2021 drought in Taiwan
• The worst drought in Taiwan! (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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2021.05.28

• Rice paddy irrigation suspended

• Severe adverse effect on economic and 
industrial activities 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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3-Month & 2nd Season 
forecasts

Week1-4 
forecasts

Day1-7 
QPF

EASM onset 
forecasts

MJO 
forecasts

Gap between meteorology and hydrology

• Water management needs several rainfall scenarios for decision-making
• The most needed is quantitative precipitation forecast for reservoirs

• State-of-the-art climate models cannot resolve forecast information at local level
• Needs downscaling, either dynamical or statistical
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Memorandum of understanding(109-113)
Water Resources Agency & Central Weather Administration

•  Collaborative Goals
• Improving Subseasonal to Seasonal(S2S) rainfall forecasting
• Enhancing the applicability of forecasts
• Enhancing resilience to cope with floods and droughts

• Focal Points
• Extending from plain monitoring stations to reservoir catchment areas
• Employing statistical methods for model bias correction
• Optimizing downscaling forecasts using long-term observational data from 

reservoir catchment areas
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Early Drought Warning Monitor Product

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

2021/4
Water supplies 
suspend

• Real-time monitoring of drought event for reservoir catchment area can provide warning 
messages to water resource management to plan disaster prevention strategy.

• If drought early warning information can be provided in advance, cross-field section can 
propose various preventive measures for water needs in advance. 
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Employing analog post-processing pattern matching 
for model bias correction 
• After bias correction, the capability to understand the spatial distribution of rainfall can be 

enhanced.  

Week1

Week2

Week3

Week4

Obs Original forecast
Statistical 
Post-Processing  Obs Original forecast

Statistical 
Post-Processing  
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Seasonal Forecast Products 

• CWA provides the rainfall 
forecast  of maximum 
probability for next 6months.

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

Seasonal Forecast Products 



交通部中央氣象署  Central Weather Administration

Cross-domain cooperation to provide inflow forecasts

• Monthly (month1-6)→ weekly (week1-4)
• Global → National → Reservoir catchment areas
• Qualitative → Quantitative 

Extend-range forecast

Long-range forecast

Through cross-domain cooperation with 
National Cheng Kung University, we provide 
seamless (extended-range and long-term 
range) inflow forecasts for all water 
catchment areas in Taiwan.
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Models

● ECMWF
● NCEP GEFSv12
● NCEP CFSv2
● CWA CFSV1

Fuzzymap Track Clusters

Heatmap

Tracks for next 1-4 weeks

Information

● Heatmap
● Fuzzymap
● Track Clusters

14

Flexible functions
■ Buttons to switch
■ Adjust time interval
■ Zoom-in or out maps
■ Download maps
■ Custom conditions

TC tracks

TC Strike 
Probabilities

   ur website  https://tctracker.cwa.gov.tw
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2023年

2024年• Develop subseasonal 
tropical cyclone threat 
potential forecast product

Extended-range typhoon 
rainfall probability forecast

Customized display platform for WRA 

⮮

⮮

Integration of Track Clusters and Summer 
Monsoon Index (as Confidence Level)
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Subseasonal Tropical Cyclone Threat Potential Forecast Product
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Summary

• Taiwan has faced the challenges of extreme weather conditions due to climate 
change, particularly the difficulties in water resource management caused by 
drought. 

• Sub-seasonal to seasonal rainfall forecast products in high spatial resolution were 
developed using a statistic downscaling and bias correction method, specifically 
for reservoir catchment areas. 

• A sub-seasonal tropical cyclone (TC) threat potential forecast product was 
developed for the wet season from May to October, which can provide 
information on the possible scenarios of the TC's impact in advance.

• The CWA establishes a robust framework for proactive water resources 
management. Tailoring climate information and facilitating cross-sector 
communication will enhance resilience in preparation for frequent extreme 
events.
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Thank you for your 
attention!
Welcome to Taiwan☺ 

Sun-moon lake,  Taiwan



交通部中央氣象署  Central Weather Administration

Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Spring rain Plum rainDry season

CEOC 
established

Irrigation 
suspension 

water 
rationing

Last TC 
arrival

Spring rain
Plum rain 

Spring rain 
arrival 

Plum rain 
arrival 

CEOC 
disbanded

Frontal rainfall 
amount 

Stationary frontal 
rainfall amount

3-Month & 2nd Season 
forecasts

Week1-4 
forecasts

Day1-7 
QPF

• At 2020/21, forecast information only provided by models directly.
•  Irrigation suspension in December (first and second seasonal forecasts)
•  Spring rain arrival in February (MJO / S2S forecasts)
•  Water rationing in March/April (Day 1-7 / S2S / seasonal forecasts)
•  Plum rain arrival in May (EASM onset forecasts) 

EASM onset 
forecasts

MJO 
forecasts
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