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ABSTRACT

Climate change affects all agriculture activities. When long-term climate pattern has
changed, the weather factors, such as temperature and rainfall, might affect the quality
and quantity of crop growth. Paddy rice is the most important crop productions in Taiwan
and accounts for more than 70% of total water resources usage. The quantity of rice
productions is a very important index for food security and agriculture management. This
study utilizes the Decision Support System for Agrotechnology Transfer (DSSAT) model
to analyze the variations of growth days and quantity of paddy rice under climate change.
The Weather Generator Model (WGEN) was used to generate daily rainfall and daily
mean temperature. Maximum and minimum daily temperature and solar radiation were
then estimated by regression functions of daily mean temperature and daily rainfall from
historical data. Rice productions were estimated by the DSSAT model. The Taiwan
Climate Change Projection and Information Platform Project (TCCIP) provides future
climate projections and the A1B scenarios of Special Report on Emissions Scenarios were
selected in this study. To understand the dominant factors affecting crop yields under
climate change, the Principal Component Analysis(PCA) was applied to analyze DSSAT
results for both periods of baseline data (1985~1990) and near future data (2020~2039).
Accumulated solar radiation, accumulated growing degree, crop water requirement and
growing days were retrieved for performing PCA. Climate variations projected by
ensemble models and CM3 model showed accumulated growing degree before blossom is
the most important factor, while in MK3 0 mode is the accumulated solar radiation

before blossom.

Keywords: Climate Change, Rice, DSSAT, PCA.
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W 100 ZEIFESEERREAIRE 15 £LLE - it
AR ~ 13 RRBEERE SRR
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10 0.31 0.43 0.62 10 -31.76 1.37 -5.02
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CM2-1 ~ ECHAMS)Z i HH A BB Y R 72 (25
NEX25 NE) &R HERE AIB~ A2 ~ Bl
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FEPERE RIS - A Z ARG ER R H iR~ H
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Vi Ry 67 9% BEME T 2 URE R ik AR RE
Bl R feih ki - BB FT TS Ry AR RE N2
o ASREUR - B AZNIEER 113 A7/ E
IRF - BHLEKRTE(2005) R A T B T LE ¥ ] 15
AR - BEF 2007 SRS ERHR A TES
® o HUrEBMEEEREREETEE AR
W13 3 fs
4.12 EEBEHSEIT

FIH DSSAT EVIE S - BEHEAH Re — A1k
s N (AR 3 E Fy 360 ppm) » B HE
BB R Z R (A1B 15 R 2 R 5

& 3 DSSAT {FIRANZBRERERE

EBWA  ASIAR
EHAEE AT o
o REBHK
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/% 4E

Yield Change (%)
W

3 BRACEXRE(E

iz CM3 120 MK3 0 f30) s —HifEEE & -
HRRGER e E—ErER - HEE#L
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% 100 HZSRGLERL - AHEE 100 fHR S ER
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Bartlett BRAVARE (3% 4)2AGETTFIE - Hrh KMO
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KR4 EHI KMO K Bartlett t&7F

&o EEEMIDBTER

KMO A Bartlett # € o xR
Kaiser-Meyer-Olkin HUbk i 4714 & # 0.506 AR 1 2 3
Bartlett AR 2| B 1 0.000 SRAD_B -0.45 0.3 -0.54

WATER_B 0.20 0.16 0.80
TEMP_B -0.62 0.74 0.18
x5 EBEIpAOMZEHERRESRS DAY B 062 071 023
A | e ﬁfr*%("fiié‘ ?ﬁ%ﬁ@f%?éﬁ’% SRAD_A 0.48 0.70 -0.13
) ) WATER A | 0.15 -0.14 0.47
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