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Introduction 

 

I will join a team of researchers at National University of Singapore, with 

whom I am going to be working and developing a Crop Modelling.  

The project I will be working on will be a sort of continuation of a project 

previously done by a colleague from TMSI Singapore using the software 

DSSAT (Decision Support System for Agrotechnology Transfer). The work 

used this software to predict and simulated different case scenarios of drought 

for rice yield in Hau Giang, Vietnam.  

The main region under study in this master thesis will be Central Java, 

Indonesia, and the main crop of interest will be rice. Besides, by using the 

crop modelling software DSSAT, not only will the impact of droughts be 

assessed, but also the floods.  

Background of the project 

 

Indonesia is located in South East Asia, between the Indian and Pacific 

Oceans, and overlaying the equator. That means that the country have two 

seasons – a wet season and dry season – and temperature remain relatively 

even year-round. Central Java is the province of Indonesia located in the 

centre of Java Island, with a total area of 32.800 km2 and a population of 

around 33.8M. 

 

Figure 1. Map of Indonesia. In red Central Java. Source: Wikipedia. 
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Indonesia ranks 3rd in the world in regards to total rice production, but has 

also been the world’s 7th largest rice importer over the past 5 years – on 

average requiring over 1.1 million tons of imports per year. Owing to the 

perennial shortfall of rice production, food security and the pursuit of national 

rice self-sufficiency have become 

predominant concerns of the 

government in Indonesia. Rice is 

the staple food grain, and the 

country's primary statistical agency 

(Badan Pusat Statistik or BPS) 

estimates Indonesia to have the 7th 

highest per capita rice consumption 

rate in the world, at 139 kilograms 

per person.  

Growing concerns on rice yield lead to implementing the high-end technology 

of crop modelling in order to introduce the uncertainties that bring the 

population growth, product demand and specially climate change to the 

production of rice and harvest management. 

Methodology and objective 

The software that is going to be used is DSSAT (Decision Support System for 

Agrotechnology Transfer). It can be used for manipulations and experiments 

that are impractical or too expensive, it can be used to address dynamic 

complexity, to identify best management strategies through optimisation and 

to study long-term effects of certain stresses on the model (predictions and 

projections). 

DSSAT comprises crop simulation models for over 42 crops (as of Version 4.7) 

as well as tools to facilitate effective use of the models. The tools include 

database management programs for soil, weather, crop management and 

experimental data, utilities and application programs. The crop simulation 

models simulate growth, development and yield as a function of the soil-plant-

atmosphere dynamics (Dssat.net. (2018). DSSAT Overview) 

Figure 2. Rice terrace in Bali, Indonesia. Photo taken 
by the author. 
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Figure 3. Diagram of the components of DSSAT. Source: “Crop modelling with the DSSAT” 

 

The inputs for a crop model are a challenge in the sense that data collection 

involves many disciplines. Crop modelling is a complex system that has to 

account for processes at the micro and macro scale. Inputs ranging from 

weather data, to infiltration rates, soil composition and genetics can be 

considered.  

 

 

 

 

 

  

The purpose of this project is to simulate different scenarios of rice yield under 

stresses such as drought and flood. The drive of this investigation is the 

increase of extreme weather patterns brought by climate change. Recent 

research by the International Food Policy Research Institute indicates that for 

every one-degree increase in minimum temperatures, rice yields could 

decrease by 10 percent. 

Figure 4. Flow chart of DSSAT's steps. Source: “Crop modelling with the DSSAT” 
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Progress update 

 

The tasks to follow and schedule of the different stages of tis Master Thesis is 

summarized in the Table 1. This is the general proposed scheme and although 

it specifies all the main tasks that must be carried out, the timing of such 

might be subjected to change. 

Table 1. Work plan from the end of March until the end of August 

 

A monthly update to the supervisor will be done if possible at the beginning 

of each month and it will be either on email basis, an update report, or video 

conference, according to the importance of the matter in question. 

 

  

Literature 

Review

Software 

research

Data analysis

Model inputs

Drought 

simulations

Flood 

simulations

Inception 

report

Supervisor 

updates

Final report

Presentation

Results and 

Reporting

Application

Adaptation 

and Training

March April May June July August
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