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Simulating the impact of future changes of climate on sugarcane
production systems
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ABSTRACT: Agricultural systems is one of the sensitive areas which would be influenced by the projected global
warming and associated climate change. Despite uncertainties about the precise magnitude of climate change on
regional scales, and assessment of the possible impacts of changes in key climatic elements on our agricultural
resources is important for formulating response strategies. In this study, sugarcane crop yields in North and
Northeast Thailand under future climate scenarios from the CCAM model are examined. The CCAM model
predicted that during 2006-2024 the annual rainfall amount of Khon Kaen and Chiang Mai should be increased
around 20 and 50% as compare to the annual rainfall during 1975-2000. The DSSAT-CANEGRO model predicted
similar ranges of yield for both locations. In Khon Kaen, U-Thong 2 and K84-200 sugarcane varieties gave a yield
range of 34-126 and 33-120 Mg ha'', whereas Chiang Mai area gave a lower yield range, i.e., 22-153 and 22-141 Mg
ha'!, respectively. However, one should bare in mind the predicted amount of rainfall and the relationship of more
incidents of deseases insect pests.
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Comparison of General Circulation Models (GCMs).

General Circulation Models

GFDL

GISS UKMO

Research Laboratory Geographical Fluid

Dynamics Laboratory

References Watherald & Manabe (1988)
Horizontal resolution (Lat x long.) 4.44° x 7.5

Horizontal resolution (no. of layers) 9

Base 1 x CO, (ppm) 300

Change in global temperature ("C)  +4.0
Change in global precipitation (%) 8

Goddard Institute
for Space Studies
Hansen et al. (1988)

United Kingdom
Meteorological Office
Wilson & Mitchell (1987)

7.83°x10.0° 5.00°x7.5°
9 11

300 323

+4.2 +5.2

11 15

Source: (Matthews et al., 1997)
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Table 2 Developmental stages and biomass partitioning in DSSAT-CANEGRO 3.5.

Developmental stages Descriptions Partitioning
7 Planted
50% Germination
50% Emergence Root
50% End of stalk juvenile phase Root, Leaf

(o) G ) A L * A e 2]

50% Harvested

50% Begin panicle initiation
50% End of leaf growth
50% Begin seed growth
50% Physiological maturity

Root, Leaf, Stalk, Sucrose
Root, Leaf, Stalk, Sucrose
Root,
Root,

Stalk, Sucrose

Stalk, Sucrose
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Figure 1

Sugarcane simulation settings for Chiang Mai and Khon Kaen during 1992-1999 (2535-2542).
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Simulation setting scenario 2: 2006-2025
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Scenario 1 = 1xCo, during 1986-1999 using WTH & CCAM
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| Scenario 2 = 2xCo, during 2006-2025 using CCAM |

Figure 2
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Sugarcane simulation settings for Chiang Mai and Khon Kaen during 2006-2025 (2549-2568).
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Figure 3
1992-2001 (B.E. 2535-44).
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Reported averaged sugarcane yield (Tonnes/rai) in North, Northeast regions, and Thailand during

Office of Agricultural Economic (http://www.oae.go.th).
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Table 3 Comparison of simulated sugarcane yield (kg/rai) at Khon Kaen and Chiang Mai, using WTH and CCAM

weather data sets and reported statistics from OAE (Office of Agricultural Economic).

Provinces Sugarcane varieties WTH CCAM OAE

Khon Kaen K84-200 24,825.0 25,684.0 8,996
U-thong 2 25,788.0 27,104.0 8,996

Chiang Mai K84-200 25,561.0 26,709.0 8,774
U-thong 2 26,854.0 28,272.0 8,774
RMSE 16,890.9 18,084.7

wFauiisunananans W.A. 2549-2568
(Scenario 2: 2xCO )
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Table 4 Simulated sugarcane yield (kg/rai) averaged over 20 years period (2549-2568 or 2006-2025) at Khon Kaen and
Chiang Mai, using weather data from CCAM model.

Rainfed Irrigated
N-fertilizer rate (kg/rai) N-fertilizer rate (kg/rai)
0 20 0 20
kg/rai
Khon Kaen
U-thong 2 5,428 6,876 14,750 20,889
K84-200 5,388 7,049 13,601 19,246
Chiang Mai
U-thong 2 3,624 3,848 18,706 24,512
K84-200 3,522 3,922 17,459 22,542
RMSE 1,131.44 5,681.11
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