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Fig. 1. Land-sea grid distribution of regional models over Taiwan area (left panel). Land

grids are shaded in grey, and the values mark the heights of the model orography in

meter. The land-grid scheme (shaded) and the current operational version (block) are

shown in the right 4-panel. The four sub-regions are marked with N, C, S, and E.
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Table 1.Stations and model grids for the operational zoning scheme (OP) and land-grid

zoning schemes (LG and LG1)
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Fig. 2. Modeled monthly variations of below normal ( B) and above normal (_A)

precipitation thresholds in mm month™ for four regions. Solid lines are for

below normal and dashed lines are for above normal. Thresholds for LG zoning

scheme are marked with dotted lines.
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Fig. 3. Same as Fig. 2, but for modeled 2-m temperature.
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Fig. 4. Island averaged anomalous precipitation (left) and 2-m temperature (right) monthly

forecasts frequencies during the validation period. Solid, dashed and dot-dashed lines

are for below-normal (_B), above normal (_A), and normal (_N), respectively. Lines

marked with and without e are either for LG or OP zoning scheme.
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Fig. 5. Observed monthly variations of below _normal (_B) and above normal (_A)
precipitation thresholds in mm month™ for four regions. Thresholds for OP
zoning scheme are presented with lines, LG zoning scheme are marked with e,

and thresholds for LG1 zoning scheme are drafted with bar graph.
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Fig. 6. Same as Fig. 5, but for observed 2-m temperature.
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Fig. 7. Same as Fig. 4, but for the observations during the same validation period.
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Fig. 8. Monthly prediction hit rates (abscissas) and their corresponding P-values (axis of

ordinates) for precipitation (top panels) and 2-m temperature (bottom panels). OP,

LG and LGI1 are arranged from left to right.

FH A P35 2 K P an R (8 9 72 PP Ay P ROE > PR ESL 0 LG Z T
B)AKE » LG Z 2 5 P Hian o RAE 1 Hap R EHN OP s HhEE 2 1 £ 5
£ 5 H K 12 A& OP H o DURIEFE Ak 10 2 11 J#ydn e REE T #AE 90%
1 2 5 HE OP$EE 1 S%ZE 9%H i an BEEEZLE -

TRE/EE - LEZ 8 £ 10 A ~ fl& P IR AT R - 220t o /K Y TR S ey o
Z2EAHKR6EIOH FHEZ2E4 FA il v Y 2R B R st b o Herf o EOREK
AROIZIOH HEZ2E4ARTE 1) Joz B A 1) 2 B [ R » T e i o R A B Y
9 H > LG Z s REAE 35%LL L e BN R AR EEFE R ENES
& 90%My B LM - LS EmAYF - K2 RAL S s B & K 0 TR



a R BN RS - S EATHENZE - B
FHidr R REATER G H ZHRAR

1o 3 PR AE 70 B R B > I s B U (2 I
2 BRAE 3 fm 22 7Y KRS /Y 3R AT I By
e A LG HYTHERIE N T $ k& 9] &
MR TR ERAE 1T - 2R E RBKOIAY TR - Al
B SR B S 2B R L R L g AR R

A& 37T%HFE 90%HY TH # &
MEERATHR I A f RSk
OP Y  HH& 77 & HY A -39 Fe g i P 2k
E o PEEE—a RS OP V& -
BHE BHRERARAA 6 ARyHE-9-
~ 12 HHYEE R 12 HRYRE - LG #
OP iz A A ERF G 90%HZE

fy OP th A R Ay FH A Y > NELEEAG S » LG B OP iy K
Fh H P06 T R A T R (E 9 A () & H e an R A BER AR -
KE LG ZHIan g 1 £ 4 H R 12
hit rate pcp hit rate t2m
9. FE/K(ZEE) R =R E R E)Z H P HEEar 5 - Ho o FE&HE5 OP » A effiLHy

R LG > HRIE R LGL -

Fig. 9. Monthly forecast hit rates for precipitation (left) and 2-m temperature (right) for four

regions average. Hit rates using OP zoning scheme are plotted with solid lines, LG

zoning scheme with e lines, and LG1 zoning scheme with gray bars.
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Improved Validation Zoning Scheme for the
Dynamically Downscaled Regional Climate Forecast
System of CWB

Chih-Hui Shiao'  Shyh-Chin Chen®  Yuan-Tang Lin'

"Research and Development Center, Central Weather Bureau

*United States Department of Agriculture/Forest Service

ABSTRACT

Using two Regional Spectral Models of the Central Weather Bureau (CWB) and the
National Centers of Environmental Prediction, downscaled ECHAM global forecasts over
East Asia were routinely casted for seasonal probability forecasts over Taiwan by CWB
since 2003. Initial validations suggest that this dynamical downscaled forecast in
precipitation and 2-m temperature is statistically superior to no-skill climatology forecasts.
To further identify the forecast skill of the dynamically downscaled climate forecast system
of CWB, we propose a new zoning scheme using only the model land grids (LG) to define 4
regions of Taiwan. The current operational zoning scheme (OP) not only shared a few land
points among different regions, several ocean points were also included. For validation
during a short period of January 2011 through December 2014, LG scheme significantly
raised hit-rates of precipitation from using OP scheme for December to May over Taiwan’s
northern, southern, and, especially, eastern regions. Although the monthly 2-meter
temperature LG hit-rates, in comparison to that of OP, were slightly reduced or maintained at
the same level for most of the year, the averaged hit-rates still reached 36.3% or better.

Key words: dynamical downscaling, zoning, seasonal prediction
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