Impact of the 20262022 La Nina Event on Water
Resourcesnanagamentin Chinese Taipel
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Background information

Chinese Taipei is located at the intersection of the West Pacific Ocean and Asia,
within the diverse variation of the Asian monsoon system.
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El Nino and La Nina
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How Does ENSQO Affect East Asian Climate™
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Pacifici East 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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The Impact of El Nino on Chinese Taipel's Climatt
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Wind associated witlkl Nifio induced
Philippine Sea Anticyclone

Change in
Percipitation

Warm Wet Air Increase,
Boost in Spring Rain

Change in
Temperature
Enhanced South-westerly wind,

Taiwan will be prone to higher
temperatures

1. Philippine Sea Anticyclone enhances
the South-westerly Wind, increasing
warm wet air influx to Taiwan.

2. During El Nifio development year to
spring of the following year, Taiwan is
prone to higher temperature and the
west side of island is prone to higher
moisture levels. \

Philippine Sea
Anticyclone
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The Impact of La Nina on Chinese Taipel's Climate
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What are La Nifia’'simpacton C T GC!jmate?
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Continental Cold High Monsoon

A Temperature

%'lvr > Temp, Winter_l‘bless'likely above normal
| ) Following Springlh Below Normal
v Philippine Sea A Precipitation

Anomalous Cyclone More in Winter and less in following

Spring

% @ Cold Dry Air Influx
; Philippine Sea Anomalous Cyclone enhances

Precig,

the North-easterly monsoon, creating favorable
condition for cold dry air influx.

Due to the enhanced NE Monsoon
IS associated withLa Nifia enhanced
Philippine Sea Anomalous Cyclone

During the winter of La Nifia development |
year to the following spring, Taiwan is

usually not abnormaly warm nor humid; /
only the north-eastern region (windward

side) is likely to experience more rainfall.
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The Impact of ENSO on Typhoons in WNP
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Triple-dips in seasonal trends of the Oceanic Niiio Index (ONI)
In rare instances, a La Nifia can return for three consecutive winters—a so-called ‘triple-dip’
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El Nifo and La Nina are declared for ONI indices above 0.5 or below -0.5, respectively
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20202021 mega drought in Chinese Talpel

The worst drought in Chinese Taipei! (According to data from six hundredr stations)
Accumulated rainfall from June 2020 to May 2021 was 1,160mm, only half of the climate normal (2,200m.

Rainfall of 6 staions in Jun-May,1910-2020
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Water level of Zengwen Reservoir
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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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Monthly rainfall in western Chinese Taipei
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La Nifa is one of the critical factors causing drought

A Extremely strong subtropical high and there is no landfall typhoon in 2020-2022.

A Simultaneous occurrence of sea temperature anomalies in various tropical oceans (LaNina,
warm Indian Ocean and warm Atlantic Ocean)

A A combination of many factors causing a drought event

No landfall typhoon from 2022022
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The subtropical high get stronger

JJA 500hPa Geopotential Height & 5870m Contour

Decadal Variability (10yrs mean, 1950-2015)
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NATURAL SWINGS
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La Nifa plus global warming
Y Stronger subtropical high
Y Frequent Drought events

The whole story could be
further compl
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Seamles$orecast guidancdor Drought Mitigation

AForHydrology and Agricultursectors
AClog communication between meteorological and hydrological agencies

A Water management and working group meetings every wéékand 38 times
respectively during mega drought)

ADifferent forecasting guidelines are needed for various stages of droug/s%
A Reservoir recharginat the beginning of dry seaso82ST Cfrequency forecasts)
A Irrigation suspensioin December (first and secomeasonal forecas)s
A Spring rain arrivdh February1JO/S2S forecadts
A Water rationingin March/April Day 17/S29
A Plum rain arrivain May EASNbnset forecasts)

[ Tailored products for reservoir%
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Generatesciencebased forecast guidance

Air-sea coupled models Statistical post

processing technigue Tailored products

Increasing model resolution _ _ N _
Updating dynamic and physical framework Bias correction Decisioamaking

Improving data assimilation Downscaling
Multi-model ensemble
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Employing analog pogprocessing pattern matching APPM for
model bias correction and downscale

A After bias correction, the capability to understand the spatial distribution of rainfall can be enhanced.
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Monthly accumulated rainfall forecast

1st Month

2nd Month

3rd Month
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DL downscale:

https://www.youtube.com/watch?v=9vEalmsSCrw
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Soil moisture reanalysis and forecast
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A Conduct the hourly, 10-year reanalysis with 100 m resolution
A Apply to forecast using the CORDIFF
A Monitor/forecast for hydrology drought index

Central Weather Administration l




Realtime monitoring of drought for all reservoir catchment area
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Subseasonabeasonal Forecast Products

2022F 10RKEEKEMEEH (ECMWEF/ini202210/lead0)

255
XHLkE  EUEZKE HllKeE AFIKE Ll A
209%, 181%  27% 3%129 2%11% 199% 4% 50, 13% 6%
- € e
2% 19% 2t
20% 15% 2% 19% 1a% \'ﬁ L 21% .
25.0 & X
AR KE HRAKE
31*&”“15% ia%ﬁmxm
hew 1%
23% 20%
24.5
EaEKE BEXE
26% gl 0%
14% _— 17%
=% : .\/W‘
24.0
LK B FHKE
ol :.m)m 19% _ 5%;00
- &
35% 21%
23.5
BEKE . BAEBEkE
gy ”f%w%
20%
o,
3%
23.0
CEEKE
&
19%
35%
225 /
BUBEKE M EP10-30
o ouih EP30-50
‘M- ‘ EP50-70
5% 3 [ ) I EP70-90
22.0 f <
wxkm  mLAE  SERETE AAKE W EP90
196 199 199 2490 2%14%
28%, 10% 29%, 11% 26%, 13%
- $- € €
5% 6% S 2% b
215 L 1 1
119.0 119.5 120.0 120.5 121.0 121.5 122.0 1225

Probabilistic rainfall forecast for all reservoir catchment area
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Seamless Inflow forecasts
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We provide seamless (extended-range and long-term range)
Inflow forecasts for all water catchment areas in Chinese Taipel.
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Users are not familiar with probability forecasts
Translateprobability forecasts into tailored products
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Outreachto promote/translate climate information

Enhancement of agriculture observatory and forecast guidance Establishing agriculture disaster early warning system for 41 crops a

92 locations
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