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Background information

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
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The rainfall distribution of Taiwan

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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Future change of rainfall in Taiwan
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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

e The worst drought in Taiwan! (According to data from six hundred-year stations)

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

Monthly rainfall in western Taiwan
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Taiwan Prays for Rain and Scrambles to Save

Water

Some of the island’s lakes and reservoirs have nearly run dry. And water
restrictions have forced many residents to modify how they shower,
wash dishes and flush.
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Gap between meteorology and hydrology

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

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

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

¢ Focal Points
e Extending from plain monitoring stations to reservoir catchment areas
e Employing statistical methods for model bias correction

e Optimizing downscaling forecasts using long-term observational data from
reservoir catchment areas
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Early Drought Warning Monitor Product

« 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.

. e Statistical
Statistical . . .
Obs Original forecast Original forecast Post-Processing

Post-P . Obs
itinl:20231106 00 UTC (D01-D07) PM EC initial:20231106 00 UTC (D01-007) PM GFE1km initial: 20231106 00 UTC (D01-D07) We e k3 06 00 UTC (D15-D21) PMEC initial;20231106 00 UTC (D15-D21) PM GFElkm initinl:20231108 00 UTC (D15-D21)
0231106-00-20231112-00 25.5°N Valld:20231106-00-20231112-00 25.5°N Valld:20231106-00-20231112-00 | 20231126.00 valla:20231120-00-20231126-00 valld:20231120-00-20231126-00

- = 25.5°N - 25.5°N -
700.0 700.0 700.0 700.0 700.0 700.0
DO01-DO07 600.0 D01-DO07 600.0 DO01-DO7 600.0 | D15-D21 600.0 D15-D21 600.0 D15-D21 . || 6000
500.0 500.0 500.0 | 500.0 500.0 500.0
. 400.0 5, 5., 400.0 5, 5., 400.0 . 400.0 5y <o 400.0 5 <o 400.0
Bk 300.0 2+ 300.0 2+ 300.0 | 24.5°N 3000 243N 300.0 24N 300.0
270.0 270.0 270.0 270.0 270.0 270.0 _
200.0 200.0 200.0 & 200.0 200.0 200.0 >
s 150.0 o 150.0 & 150.0 9 s 150.0 p 150.0 s 150.0 7
23.5°N - 130.0 23.5°N| % 130.0 235°N| ¥ 130.0 % 23.5°N| 130.0 23.5°N 1< 130.0 23.5°N| =" 130.0%
: 90.0 90.0 o 90.0 gl “ ¥ 90.0 20.0 2.0 £
60.0 60.0 60.0 E 60.0 60.0 60.0 E
50.0 38.8 38.8 50.0 50.0 50.0
o 30.0 o ;. ° : 5 30.0 s 30.0 o 30.0
22.5°N S0 225N S0 225N 500 | 22.5°N 300 225N 300 225N S5
10.0 10.0 100 | “ 10.0 10.0 10.0
2 5.0 5.0 50 y % 5.0 5.0 : 1 5.0
0.5 . 0.5 " 0.5 0.5 0.5 0.5
21.515‘9’E 120°E 121°E 122°E 0.0 21.51&‘9°E 120°E 121°E 122°E 0.0 21.5119°E 120°E 121°E 122°E 0.0 I 2150 121°E 122°E 0.0 21'51|\1“9°E 120°E 121°E 122°E 0.0 Zl'slrilg"E 120°E 121°E 122°E 0.0
litial: 20231106 00 UTC (D08-D14) PM EC initial: 20231106 00 UTC (D08-D14) PM GFE1lkm initial:20231106 00 UTC (D08-D14) I 06 00 UTC (D22-D28) PM EC initial: 20231106 00 UTC (D22-D28) PM GFE1km initial:20231106 00 UTC (D22-D28)
unioaatios 0o s e D— LIS Ure (oos ; — e a0e oo T O ! os 90 urc (02 : — C nidal 20251108 00 UTC (0221 ; p— ko it 20221108 00 UTc (0 ;
700.0 700.0 700.0 700.0 700.0 : 700.0
600.0 D08-D14 600.0 D08-D14 600.0 | 600.0 D22-D28 600.0 600.0
500.0 500.0 288.8 I 500.0 500.0 500.0
400.0 5, <. 400.0 5, oo ) . 400.0 <o 400.0 5y <o 400.0
3000 2> 3000 2> 3000 | R 3000 245N 300.0 2™ 300.0
270.0 270.0 270.0 270.0 270.0 270.0 _
200.0 200.0 200.0 3 / 200.0 200.0 200.0 3
150.0 150.0 e 150.0 9, FA 150.0 & 150.0 150.0 9
130.0 23.5°N 130.0 23.5°N - 1300 23.5°N| % ) 130.0 23.5°N :" 130.0 23.5°N 13008
90.0 90.0 90.0 £ L. M 90.0 o 90.0 90.0 E
60.0 60.0 60.0 E 60.0 60.0 60.0 E
50.0 50.0 gg.g 1 Y 50.0 50.0 50.0
30.0 5 30.0 ] ] s ) 30.0 . 30.0 5 30.0
20.0 22.5°N 20.0 22.5°N 20.0 | 22.5°N o 200 22.5°N 500 22.5°N 500
10.0 10.0 10.0 | 10.0 10.0 10.0
5.0 5.0 5.0 5.0 5.0 5.0
0.5 i 05 05 & 05 0.5 r0.5
ASNeE o were  1zze 00 MMNoE e 1z 12zE 0O PNoE Tmoe e w2z 00 SN o e 1 00 SNoE e w1z 00 Nor o 1 12ze 00

ﬁﬁ%ﬂ == 9&%%5 Central Weather Administration



Seasonal Forecast Products
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Cross-domain cooperation to provide inflow forecasts
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* Qurwebsite (https://itctracker.cwa.gov.tw)

CWB TC Tracker for ECMWF- tembers: 917101
FOR GUIDANCE PURPOSES ONLY

( Tracks for next 1-4 weeks )
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Subseasonal Tropical Cyclone Threat Potential Forecast Product
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Climate Service for Water Resource Management @
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Summary %

e Taiwan has faced the challenges of extreme weather conditions due to climate .

change, particularly the difficulties in water resource management caused by
drought.

e 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.

e 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.

e 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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. 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)
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Analog Postprocessing Pattern Matching
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