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ABSTRACT

Model for Prediction Across Scales (MPAS) is used to conduct a time-
lagged ensembles system of 45-days hindcasts for winter over 2011-2020.
The MPAS simulated climatology shows the correlation coefficients can
exceed 0.9 for monthly 2-m temperature and monthly rainfall over East
Asian. The model has a cold bias of 4% and a positive rainfall bias of 9%.
The 3-category evaluation results show that the Gerrity Skill Scores (GSS)
are positive (skillful) for 2-m temperature in the vicinity of Taiwan. For
rainfall forecast, the GSS are positive in south-western Taiwan, whole
Taiwan area, and south-eastern Taiwan in Dec, Jan, and Feb respectively.
The ROC and reliability diagram analysis also indicate that MPAS is more
reliable for above normal and below normal terciles in DJF probability
outlooks, especially in 2-m temperature.

The blocking index analysis also show that MPAS has ability to
reproduce the occurrence of blocking-high in frequency, locations and
duration time. The empirical othogonal function analysis show that MPAS
Is capable to capture the two major modes of 2-m temperature, which
explains 63.3% variabilities. The correlation coefficients of projected
eigenvectors for 2-m temperature can exceed 0.8. In general, MPAS
monthly simulations are capable to reproduce the climatically
characteristics for East Asian winter monsoon and cold surge events over
East Asian from 2011-2020.

Keywords: Model for Prediction Across Scales, monthly forecast,

subseasonal to seasonal time scales, cold surge.
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(a) WEATHER FORECASTS
predictability comes from initial
atmospheric conditions
/ S$2S PREDICTIONS
predictability comes from initial
atmospheric conditions, monitoring the
land/seafice conditions, the stratosphere
excellent and other sources
SEASONAL OUTLOOKS
= predictability comes primarily from
= good sea-surface temperature conditions;
{% accuracy is dependent on ENSO state
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FORECAST RANGE
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USER NEEDS

Reliable and actionable information for decision-making

SHORT
RANGE
1-3 DAYS

MEDIUM
RANGE

LONG
RANGE
>30 DAYS

RANGE (SZS)
10-30 DAYS

v

SHORT- TO MEDIUM-RANGE

WEATHER-INFLUENCED
* issue warnings
* distribute humanitarian aid
= evacuation

s28
= continue monitoring forecas

= update community warnings

= initiate preparedness activiti
= ravise water allocations
= activate water conservation

PR R E &7

l—l— ,—

TR P2 AR T

LONG-RANGE
WEATHER-INFLUENCED ACTIONS
= slart monitoring forecasts
= update conlingency plans
= inform strategic planning decisions

ACTIONS

WEATHER-INFLUENCED ACTIONS

is « supplement financial risk strategies

* inform loss scenarios

* update peak energy demand scenarios

» pre-positioning of disaster response materials

« implement irrigation, pesticide or fertilizer
schedules

es

practices
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# 1 41* MPAS ##t 2011-2020 & * F § iF i &% ~ ¥ - H500 ~ U200
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atrteh s THEpEREB LG LR o

e pung ® | TOUETRER L Ly
(NRMSE)
H500 0.998 0.07 —6.43 [m]
U200 0.998 0.07 0.04 [ms'l]
SLP 0.962 0.32 —0.94 [hPa]
T2m 0.995 0.11 -0.58 [°C]
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24 n g R) | TTETREL 2354
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uss0 0.910 0.42 0.25 [m?s?]
V850 0.875 0.60 0.43 [m%7]
RAIN 0.801 0.63 -2.39 [mm?day?]
Tsk 0.928 0.39 -0.24 [°C7]
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33 FRzZAZABIFRRR
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PE - R TR E R RPIEA WA EP R A Y (- 33%2
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1992)te 5 % iz = A chi R 2 FEF 4 > VB 55512~ (3)
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