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Abstract

The objectives of “Research and Development of Risk Mitigation Strategy
Cause by Climate Change in Highland Areas” project are to 1) gather weather data
related to crop growth and analyze its impact on crop production system of the
study area 2) study the response of highland communities to climate change on crop
production system and 3) develop rice growth simulation model as a tool to
investicate the effect of climate change on rice growth and vyield as well as to
analyze management strategies for minimizing risk and impact of climate change on
rice production in the highland.

Nine years of weather data (during 2003-2011) were collected and analyzed.
It was found that the dynamic of temperature in Chiang Mai and Mae Hong Son
province during 2003-2011 had similar pattern i.e. there was an increasing trend of
mean temperature during the month of March — May. There was small variation in
mean temperature during August — November which was rice growing period. The
difference in mean temperature during these months was 1-2 degree Celsius which
considered as small effect on rice growth. The rainfall data of both Chiang Mai and
Mae Hong Son province showed great variation of distribution and amount. Variation
in rainfall both distribution and amount is a major factor that influenced rice
production in the highland. Normally rice grown in the highland are photo-period
sensitive varieties in which initiate flower during the month of October. Thus, if rain
started late during the year it would delay planting date of rice. In general, the effect
of climate variation in the highland area particularly amount and distribution of
rainfall are crucial factors that can play strong influence on crop production system
both rice and other crops.

Analysis results of field survey data of all 3 studying areas indicated that
farmers in the three villages share similar opinion of climate change and its impact
on ecosystem and biodiversity. There were various opinions among farmers on
impact of climate change on agricultural production system i.e. climate change
caused frequent flood, increased of insect pest infestation which difficult to control.

In reverse, beneficial insects species reduced along with animal in the ground



particularly earth worm. Farmers believed that earth worm was a beneficial animal
that could enhance soil fertility. The reduction of earth worm could also reduce soil
fertility.

Farmers approached to minimize risk due to the effect of climate change on
crop production were to manage both open end and tail end. To minimize the
impact of climate change considered as the open end management were to plant
trees, conserve forest and to protect forest. The tail end management were to
construct reservoir, reduced usage of chemical substances for pest control, minimize
the use of heavy machine, use natural management system, practice crop rotation
and utilize crop species that match climate pattern.

Field experiment was conducted in order to obtain data for development of
rice growth simulation model. Rice varieties obtained from highland namely Bue Saw
lee, Bue Pang Aug, Bue Bi Bor, San Pha Tong 1, Ngo-gai-toa, Sata, Ngo-Sata, and Ngo-
Pui were planted. The experiment was set by varying planting dates i.e. 8 May, 31
May, 4 July and 7 August 2013 which mimicking variation of weather whereas other
factors e.g. water and fertilizer management were set at optimum level. Rice growth
simulation model was designed as climate response model using weather data as
driven variables. It is a simple physiology based mechanistic model. Using rice model
to simulate growth and yield of 7 selected upland rice varieties varying 4 planting
dates, simulation results revealed satisfactory performance. Simulated dry matter
accumulation showed similar trend to observed data in response to climate change.
However, simulated results of growth were greater than those of observed. This
indicated that growth simulation revealed the potential performance of rice.

Similarly, yield simulation was also a potential yield.
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