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Land use changes in a watershed can affect the watershed hydrology in various ways.
Some types of land development can be associated with increased impervious area
causing an increase in surface runoff and a decrease in groundwater recharge. Both of
these processes can have large-scale ramifications through time. Increased runoff
results in higher flows during rainfall events, which in turn increases the number of
times that a river floods the adjacent land areas. On the other hand, the groundwater
recharge decreased due to the increase in the impervious surfaces and decrease in the
soil infiltration rate.

The main objectives of this study was to analyze and assess the impacts of land use
changes on the watershed runoff in Upper Bernam River Basin by using Soil and
Water Assessment Tool (SWAT) model, and to develop a Watershed Best
Management Practice model using Machine Learning (WBMP-ML) to determine the
best optimal locations, numbers and operations of ponds to control flood during high
flow season, maintain river base flow and supply irrigation water demand during low
dry season.

The Bernam River is the main source of irrigation water for 20,000 ha rice granary
area. Land use changes in the study area have experienced tremendous changes from
1984 to date. Eight land use of years 1984, 1990, 1998, 2000, 2002, 2004, 2006 and
2010 were used for investigation study and assessment analysis. Projected land use of
the year 2020 with other scenarios of 40% and 50% of urban were used for flow
prediction to assess the future impact of land use change. For forest as a form of land
use, there was a percentage decrease from 56.3% in 1984 to 48.02% in 2010 and a
further projected decrease to 45.81% in 2020. This decreasing trend is applicable to



other forms of land use like orchard and rubber plantation, except urban area and oil
palm which showed an increasing trend.

The study was conducted using a 36 years flow record (1980-2016). Calibration was
performed for the period of 1980 to 2004 with three land use of years 1984, 1990 and
1998 while the period of 2005 to 2016 was used for validation with the land use of
years 2006 and 2010. The coefficient of determination (R?) and Nash-Sutcliffe
coefficient (E) were used as evaluation criteria for model performance. The model
showed a very good performance in simulating the runoff process. During calibration
annual, monthly and daily results were 0.83, 0.83 and 0.77 for R? and 0.80, 0.81 and
0.76 for E respectively, while during validation, the results were 0.88, 0.89 and 0.79
for RZ and 0.82, 0.86 and 0.76 for E respectively.

Thus, in this study, watershed modeling was used to simulate and analyze the impact
of land use changes on hydrology and stream stability. SWAT model was used to
simulate and analyze the impact of land use change on hydrology runoff quantity.

From SWAT application, it was found that the percentage change in runoff due to land
use change in period 1998 to 2000 was small because the land use change in that period
was not noticeable. However, the runoff increased significantly from 4.18% in 1984
to 22% in 2010 comparing with the scenario of 100% forest land. The model was then
applied to simulate the runoff from future land development for the year 2020 (20%
urban), scenarios of 40% and 50% urban, the predictions showed an increment of 32%,
45% and 59% due to land use change respectively.

Analyses of three different annual rainfall amounts were carried out to identify the
effects of land use change under different rainfall patterns. The results showed that the
percentage of flow has increased as a result of rainfall amount change, where the
watershed response is noticeably higher due to rainfall change than individual changes
in land use.

This study comes to address the challenges of tropical hydrology system. It deals with
the application of modeling that is new and an important aspect of understanding the
global hydrological system; Machine Learning was used for the purpose of flood and
drought control. The number of ponds was reduced by machine learning from 12
ponds that suggested by WARM model to 7 ponds with total area 1942 ha to store
maximum water of 98.5 x 106 m®.

This methodology can be applied for any future development plan to predict the
hydrological impacts and mitigate the risk of flood occurrence and avoid the shortage
of irrigation water. The developed methodology, therefore, would be useful in
assisting policy and decision making tool when formulating land use policies. It can
be a practical tool for hydrologists, engineers, and town and country planners.
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Perubahan penggunaan tanah di kawasan tadahan air boleh menjejaskan hidrologi
aliran air dengan pelbagai cara. Cara pembangunan tanah tertentu boleh dikaitkan
dengan peningkatan kawasan yang mampat menyebabkan peningkatan larian air
permukaan dan pengurangan dalam pengaliran bawah tanah. Oleh itu, kedua-dua
proses boleh memberi impak yang besar. Peningkatan arus aliran air semasa hujan
menyebabkan bilangan arus meningkat secara mendadak serta membanjiri sungai di
kawasan tanah bersebelahan. Sebaliknya, pengaliran dibawah tanah kurang resapan
disebabkan liang pori tanah tepu dan kadar penyusupan tanah juga menurun.

Objektif utama kajian ini adalah untuk menganalisis dan menilai impak perubahan
penggunaan tanah di larian aliran air di Lembangan Sungai Bernam dengan
menggunakan model Alat Pengujian Tanah dan Air (SWAT) dan untuk
membangunkan model Amalan Pengurusan Terbaik Watershed menggunakan
Pembelajaran Mesin (WBMP-ML) untuk menentukan lokasi optimum, kuantiti dan
operasi kawasan tadahan yang terbaik untuk mengawal banjir semasa musim aliran air
yang tinggi, mengekalkan aliran asas sungai dan bekalan air pengairan semasa musim
kering.

Sungai Bernam merupakan sumber utama air pengairan untuk kawasan sawah padi
20.000 ha. Perubahan penggunaan tanah di kawasan kajian telah mengalami
perubahan besar dari tahun 1984 hingga kini. Lapan penggunaan tanah pada tahun
1984, 1990, 1998, 2000, 2002, 2004, 2006 dan 2010 digunakan untuk kajian
penyiasatan dan analisis penilaian. Penggunaan tanah yang diunjurkan pada tahun
2020 dengan senario lain sebanyak 40% dan 50% daripada bandar digunakan untuk
ramalan aliran untuk menilai kesan masa hadapan berdasarkan perubahan penggunaan



tanah. Bagi hutan sebagai satu bentuk penggunaan tanah, terdapat penurunan peratus
daripada 56.3% pada tahun 1984 kepada 48.02% pada tahun 2010 dan seterusnya
berkurangan kepada 45.81% pada tahun 2020. Kecenderungan ini berkurangan kepada
bentuk penggunaan tanah lain seperti kebun dan getah perladangan kecuali kawasan
perkotaan dan kelapa sawit yang menunjukkan peningkatan trend.

Kajian ini dijalankan menggunakan 36 tahun (1980-2016) rekod aliran air selama.
Penentukuran dilakukan untuk tempoh 1980 hingga 2004 dengan tiga penggunaan
tanah tahun 1984, 1990 dan 1998 manakala tempoh 2005 hingga 2016 digunakan
untuk pengesahan dengan penggunaan tanah tahun 2006 dan 2010. Koefisien
penentuan (R?) dan Nash-Sutcliffe koefisien (E) digunakan sebagai Kriteria penilaian
untuk prestasi model. Model menunjukkan prestasi yang sangat baik dalam
mensimulasikan proses larian. Semasa keputusan penentukuran tahunan, bulanan dan
harian adalah 0.83, 0.83 dan 0.77 untuk R? dan 0.80, 0.81 dan 0.76 untuk E masing-
masing, manakala semasa pengesahan, keputusannya adalah 0.88, 0.89 dan 0.79 untuk
RZdan 0.82, 0.86 dan 0.76 untuk E masing-masing.

Oleh itu, dalam kajian ini, pemodelan aliran sungai telah digunakan untuk
mensimulasikan dan menganalisis kesan perubahan penggunaan tanah terhadap
hidrologi dan kestabilan sungai. Model SWAT digunakan untuk mensimulasikan dan
menganalisis kesan perubahan penggunaan tanah terhadap kuantiti aliran air hidrologi.
Dari aplikasi SWAT, didapati peratusan perubahan dalam larian disebabkan
perubahan penggunaan tanah dalam tempoh 1984 hingga 1998 adalah kecil kerana
perubahan penggunaan tanah dalam tempoh itu tidak ketara. Bagaimanapun bacaan
aliran air meningkat dengan ketara dari 4.18% pada tahun 1984 kepada 21.89% pada
tahun 2010 berbanding dengan senario 100% tanah hutan. Model ini kemudiannya
digunakan untuk mensimulasikan bacaan aliran air dari pembangunan tanah masa
depan untuk tahun 2020 (20% bandar), senario 40% dan 50% bandar, ramalan
menunjukkan kenaikan 32%, 45% dan 59% disebabkan oleh penggunaan perubahan
tanah masing-masing.

Analisis tiga jumlah hujan tahunan yang berbeza telah dijalankan untuk mengenal
pasti kesan perubahan penggunaan tanah di bawah corak hujan yang berlainan. Hasil
kajian menunjukkan bahawa peratusan aliran air telah meningkat berikutan perubahan
jumlah hujan, di mana tindak balas tadahannya lebih tinggi disebabkan perubahan
hujan daripada perubahan individu dalam penggunaan tanah.

Kajian ini bertujuan untuk menangani cabaran sistem hidrologi tropika. la berkaitan
dengan pemodelan yang baru dan merupakan aspek penting dalam memahami sistem
hidrologi global, Pembelajaran Mesin digunakan untuk mengawal banjir dan kemarau.
Bilangan kolam dikurangkan dengan mesin learining dari 12 kolam yang dicadangkan
oleh model WARM kepada 7 tadahan dengan luas 1942 ha untuk menyimpan
simpanan air maksimum 98.5 x 106 m3.



Metodologi ini boleh digunakan untuk sebarang pelan pembangunan masa hadapan
untuk meramalkan kesan hidrologi dan mengurangkan risiko terjadinya banjir dan
mengelakkan kekurangan air pengairan. Oleh kerana itu, metodologi ini akan
bermanfaat dalam membantu untuk menganalisa penggunaan tanah. la boleh menjadi
alat praktikal untuk ahli hidrologi, jurutera dan perancang bandar dan negara.
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CHAPTER 1
INTRODUCTION

1.1 Background

Water is a main natural source, an elementary human necessity and a valuable national
benefit.SING Quran mentioned in several verses how the extent to which water is
beneficial or destructive, abundant or scarce and how it sometimes changes from grace
to punishment. Nowadays, this issue also has a major influence on our planet in its
rapidly changing face brought about by fast advancements on all frontages, ever-
increasing population and quick rate of scientific and industrial developments.

Allah subhanahu wa ta'ala said in Holy Quran in surah Al Anbiya vs 30: “Have not
those who disbelieve known that the heavens and the earth were joined together as one
united piece, then We parted them? And We have made from water every living thing.
Will they not then believe?” (21:30)
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Accelerated land use changes have become a growing interest, especially in the large
tropical basin. Tropical forests have been the focus of scientific and political
discussions on surface energy fluxes, hydrological and carbon cycles, vegetation
dynamics, land use, and human alteration of the biosphere through agriculture, mining,
and urbanization (Santose et al. 2018).

Deforestations, urbanization, and other land use activities can significantly alter the
seasonal and annual distribution of stream flow within a watershed. It is likely that
such changes can also affect the seasonal and annual distribution of base flow.
Understanding how these activities have influenced stream flow pattern may enable
planners to formulate policies to minimize the undesirable effects of future land use
changes. This underscores the need to dwell more on what land use is all about in
Malaysia and Southeast Asia in general.

Land use has been defined regarding syndromes of anthropogenic activities like
agriculture, forestry and building construction that change land surface processes
which include hydrology and biodiversity. Also, scientists and land managers also
define land use to include social and economic purposes and contexts for which lands
are managed. According to Meyer and Turner (1992) and Vitousek et al., (1997), land
use has greatly changed a vast proportion of the earth’s land surface. It has also been
referred to as the backbone of agricultural development, with its share of the provision
of social benefits. Land use and land-cover changes are also defined to include not
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only human-induced changes in land cover but all forms of land management such as
tillage, fertilizer use, shifting cultivation, selective logging, draining of peatlands, use
or exclusion of fire (Houghton et al., 2012).

Due to land development, land covers are subjected to changes. Many watersheds and
river basins soils are converted to impervious surfaces which lead to a decrease in the
soil infiltration rate and consequently increase the amount and rate of runoff. A lot of
water makes its way to the sea during the rainy season due to the higher runoff. Since
rainfed agriculture in Malaysia may not have reservoirs for irrigation water supply, it
IS very important to have a high base flow so that enough water is available for
irrigation during the dry season.

Malaysia has to deal not only with floods and erosion but also the possibility that some
streams could experience a large decrease in water level in the dry season; permanent
streams may become intermittent and intermittent streams may disappear altogether.
While flood damage can be mitigated by stormwater detention practices, the problem
of reduced dry season flows can only be approached from a whole watershed
perspective with improved water management tools based on sound scientific
principles and efficient technologies.

In this study, the Soil and Water Assessment Tool (SWAT) model was used to assess
the impacts of land use changes on streamflow in the Upper Bernam River Basin,
Malaysia. The developed methodology may help planners and decision makers to take
the hydrological impacts into account when formulating plans for land development.

Watershed modeling is one approach to simulate and analyze the effect of land use
changes on water quality and quantity. Many researchers have discussed the impact of
future land use changes on hydrology and stream stability, with special reference to
the urban built-up areas (including impervious surfaces). They used hydrological
models to study the effect of land use change in hydrology and implemented trend
analysis to the bias between the modeled and the observed runoff to investigate
changes in the catchment runoff that might arise due to land use changes. A few more
attempts to implement hydrological models to investigate the impact of land use
change have been reported in De Roo et al. (2001).

1.2 Model description

Soil and water assessment tool (SWAT) is a physical process based, distributed
parameter, continuous time scale model that operates on a daily time step to perform
simulations up to 100 years. It was developed at the University of Texas, USA and it
is freely distributed on the internet. The academic community has been improving and
adjusting the model continually, which allowed it to spread all over the world. SWAT
model was developed to quantify the influence of land use practices on large, complex
watersheds and to predict the effect of management decisions on water production.
The model was developed to predict management impacts on water, sediment, and
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chemical yields. The major components of the SWAT model include hydrology,
weather, sedimentation, soil temperature, crop growth, nutrients, pesticides, bacteria,
agricultural management, channel routing, and reservoir routing. The model is able to
simulate the long-term impacts of land use change on water quantity and quality. It
has been extensively used and tested since 1993 by mainly hydrologists for soft
engineering related issues (Demirel et al., 2009).

1.3 Problem statement

Land use changes are often considered to be the reason for increased runoff results in
higher flows during rainfall events, which in turn increases the frequency at which a
river floods the adjacent land areas. Likewise, this increase in runoff and channel flow
often drastically increases the erosion of river channel beds and banks, potentially
threatening bridges and other hydraulic structures. On the other hand, groundwater
recharge decreases due to the increase in the impervious surfaces and decrease in the
soil infiltration rate. This may lead to a recession in the river base flow especially
during the dry season.

Malaysia is rapidly developing, changing from agriculture-based nation to an
industrial nation. This change is therefore associated with a series of land use change
and land development which favors the use of land for industrial development. Land
development can further be associated with increased impervious areas which cause
an increase in surface runoff and decrease in groundwater recharge.

The land use in the study area has changed from the year 1984 up to the present. The
urban area and oil palm have increased while forest and the rest of land use/land covers
have decreased. The study area feed the river which is the main source of irrigation
water supply for Tanjong Karang, 20,000 ha rice granary in the downstream. The rapid
developments will result in the reduction of the flow during dry season since the
required quantity of irrigation water for double cropping of rice should be available at
all time. Since rainfed agriculture in Malaysia may not have reservoirs for irrigation
water supply, it is very important to have a high base flow so that enough water is
available for double cropping irrigation during the year.

Previous studies emphasized the effectiveness of structural best management practices
(BMP) such as constructed storage systems (ponds) applications on watershed
management. A part of that, it can control the impacts of urbanization in developing
watersheds regarding water quantity and quality. Identifying the critical areas and
BMP types, locations, and sizes are important to achieve objectives such as decreasing
peak flow and pollutions.

Wahab, 2010 developed model to suggest the optimal location, size, and numbers of
the ponds but while he put the base flow of the river in his consideration, he didn’t
consider the water demand of Tanjung Karang which is very important for rice
irrigation. The researcher also found the optimal size, number and operation of ponds
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but he couldn’t find the best optimal number and operation because he used a
mathematical model which cannot calculate all the available options that can provide
the best optimal.

Based on these issues, this research has been devoted to bridge the gap through
evaluating the impacts of land use changes on the hydrologic response in the
watershed. Moreover, a Watershed Best Management Practice model using Machine
Learning (WBMP-ML) has been developed to determine the best optimal locations,
numbers and operations of ponds to control flood during high flow season, maintain
river base flow and supply irrigation water demand during low dry season. In other
words, as the impact of land use changes in the basin constitute a great challenge, there
is a need to calibrate and validate a hydrologic model such as (SWAT) that can provide
a significant assessemt working on simulating the hydrologic response of the basin
resulted from land use changes. More significantly, there is a need to predict the
impact of future land use change on flood and drought, then the mitigation of that
negative impact of land use change on extreme hydrologic events magnitude can be
implented through developing a model using Machine Learning and this what is
targted by the current study.

1.4 Objectives

The main aim of this study is to evaluate the impacts of land use changes on the
Hydrologic response in the watershed, and to develop a Watershed Best Management
Practice model using Machine Learning (WBMP-ML) to determine the best optimal
locations, numbers and operations of ponds to control flood during high flow season,
maintain river base flow and supply irrigation water demand during dry season. The
specific objectives of the study are:

1. To calibrate and validate the hydrologic model (SWAT) for assessing the
impacts of land use changes in the basin.

2. To simulate the hydrologic response of the basin due to land use changes and
predict the impact of future land use change on flood and drought.

3. To develop a model using Machine Learning to mitigate that negative impact
of land use change on extreme hydrologic events magnitude.

1.5 Contributions

This study offers an innovative analytical and methodological approach as the
following contributions:

I.  Best calibrated parameter values were obtained by flow calibration of three
years with different land use individually using the corresponding rainfall of
that years. Then that calibrated parameters were used for validation using two



different years also. The obtained parameter values were able to validate the
model of SWAT to simulate and predict the flow at any condition.

ii.  Simulation of past land use using SWAT model showed clearly the negative
impact of land use changes on streamflow which needed to mitigate.

iii.  SWAT model used to predict the future planned land use of 2020 and scenarios
of 40% and 50% urban to clarify the impact of land use on stream flow to help
planners and decision-makers to take that impacts into account when they
formulate future plans for land development

iv. ~ Wahab, 2010 developed model to suggest the optimal location, size, and
numbers of the ponds but while he put the base flow of the river in his
consideration, he didn’t consider the water demand of Tanjung Karang which
is very important for rice irrigation. Also, he found the optimal size, number
and operation of ponds but he couldn’t find the best optimal number and
operation because he used a mathematical model which cannot calculate all
the available options that can provide the best optimal. This study comes to
address the above-mentioned challenges with implications to the local and
regional understanding of tropical hydrology system. It deals with the
application of modeling that is new and an important aspect in understanding
the global hydrological system; Machine Learning was used for this purpose
to control flood and drought and be able to provide the best optimal choice
with less size, numbers and best operation of ponds and consider the water
demand as well.

1.6 The Scope of the Work

This work involved studying the impacts of land use change on the watershed runoff
as an important subject in the field of water resources management. As a result of
land use change which ranges from agriculture based to industrial based, land covers
are subject to different changes. Many catchments and river basins are converted to
impervious surfaces which reduce the infiltration rate of the soil and subsequently lead
to increase the amount and rate of surface runoff. This underscores need to investigate
the relationship between land use changes on the river basin and the stream flow
pattern. To achieve this, SWAT model was employed to assess the impacts of land use
changes on streamflow in Upper Bernam River Basin, Malaysia. Then, Machine
Learning was used to control the extreme hydrologic events as a tool to find the best
optimal operation of bonds as BMP.

1.7 Significant of the Research

Around 85% self-sufficient rice production in Malaysia is managed through double
cropping method which necessitates that the required water for paddy irrigation to be
made available at all times. But as rainfed agriculture in Malaysia may not have
reservoirs for irrigation water supply, it is very important to maintain high base flows
so that enough water is available for irrigation during the dry season. Previous studies
such as that by Wahab (2010), suggested ponds to mitigate the impact of flood on the



basin. However, while the the study focused on the river base flow, it didn’t consider
the water demand of Tanjung Karang which is very important for rice irrigation.

Due to the land use change, land covers are subjected to changes. Many watersheds
and river basins soils are converted to impervious surfaces which lead to a decrease in
the soil infiltration rate and consequently increase the amount and rate of runoff.
Hence, it is important to investigate the relationship between land use changes on the
river basin and the river flow pattern.

For this purpose, Wahab (2010) used hydrological model (SWAT) and his own model
(WARM) to get the optimal operation, number and size of ponds but he couldn’t find
the best optimal number and operation. The reason beyond that is the use of a
mathematical model which does not have the ability to calculate all the available
options that can provide the best optimal. Consequently, in this study, an integrated
methodology based on hydrological and Machine Learning modeling approaches was
developed to assess the impacts of land use changes on the magnitude of river flow
and mitigate the negative impact of that changes. This practice will be a significant
contribution to knowledge to improve the hydrological modeling in the field of water
resources engineering. Since this study covers a very important river basin in
Malaysia, any other river basin in the country can be modeled after the proposed
methodology is applied successfully.

Improving the stream flow simulations and future developments to obtain better
estimates  for water quantity parameters by simulation are possible. Such
developments will prove to be useful for long term water resources planning and
watershed management activities. This will be a valuable contribution to flood
forecasting applications as well as better irrigation water management, especially in
the rice granaries.

1.8 Thesis Organization

This thesis is organized into five chapters. The first chapter is the introduction which
includes a background on the land use change and its effects on runoff estimation and
rainfall measurements. The chapter also includes an introdution to SWAT application
which is a tool for runoff estimation and water quality measurement. The problem
statement, objectives, contribution and significance of the study are presented in this
chapter. Chapter two presents the Literature Review with in-depth discussions of the
concept of hydrological modeling in the studies of watershed hydrology and landuse
change. The chapter elaborates on the common methodologies of remote sensing, GIS
and computer integrated modeling and their implications to manage watershed
hydrology against potential impacts of land development. The land use change and its
effects on groundwater recharge and runoff estimation was also presented in Chapter
two. The impacts of climate change was also discussed in the chapter.



The description of the study area and the methodology used in this study are presented
in Chapter three. Chapter four presents the Results and Discussions of the work
highlighted in Chapter three. A general summary of this work is presented in chapter

five and some general conclusions and recommendations from the study are
highlighted.



REFERENCES

Abbot, J., Marohasy, J. (2014). Input selection and optimisation for monthly rainfall
forecasting in Queensland, Australia, using artificial neural networks. Atmos.
Res, 138, 166-178.

Aimrun, W., Amin, M. S. M., and Eltaib, S. M. (2004). Effective porosity of lowland
paddy soils as an estimation of its saturated hydraulic conductivity,
GEODERMA, 121,197-203.

Alansi, A.W., 2009. Validation of SWAT model for Stream Flow Simulation and
forecasting in Humid Tropical River Basin, Malaysia.

Alansi, AW, Amin, M. S. M., Abdul Halim, G., Shafri, H. Z. M, Thamer A. M.,
Waleed, A. R. M., Aimrun, W., and Ezrin, M. H. (2009). The Effect of
Development and land use Change on Rainfall-Runoff and Runoff-Sediment
Relationships under Humid Tropical Condition, Eur. J. Sci Res., 31(1), 88-
105.

Alshari, Eissa M., Azreen Azman, Shyamala Doraisamy, Norwati Mustapha, and
Mustafa Alkeshr. "Improvement of Sentiment Analysis Based on Clustering
of Word2Vec Features.” In Database and Expert Systems Applications
(DEXA), 2017 28th International Workshop on, pp. 123-126. IEEE, 2017.

Amin, M. S. M. and Ahmad, T. (1995). Field Evaluation of Constant Head Orifice
Offtake Structure, J. Int. Agri. Eng., 4(3), 117-130.

Aminu, M., Matori, A. N., Yusof, K. W., Malakahmad, A., & Zainol, R. B. (2015). A
GIS-based water quality model for sustainable tourism planning of Bertam
River in Cameron Highlands, Malaysia. Environmental Earth Sciences,
73(10), 6525-6537.

Arnold, J.G. & Allen, P. M. (1996). Estimating hydrologic budgets for three Illinois
watersheds, J. Hydrol., 176, 57-77.

Bernstein L, Bosch P, Canziani O, Chen Z, Christ R, Davidson O, Hare W, Huqg S,
Karoly D, Kattsov V, Liu J, Lohmann U, Manning M, Matsuno T, Menne B,
Metz B, Mirza M, Nicholls N, Nurse L, Pachauri R, Palutikof J, Parry M, Qin
D, Ravindranath N, Reisinger A, Ren J, Riahi K, Rosenzweig C, Rusticucci
M, Schneider S, Sokona Y, Solomon S, Stouffer R, Sugiyama T, Swart R,
Tirpak D, Vogel C, Yohe G (2007) Climate change 2007: synthesis report
(IPCC 4th Assessment Report)

Beven, K. J., and Hornberger G. M., 1982. Assessing the effect of spatial pattern of

precipitation in modeling stream flow hydrographs, Water Resources Bulletin,
823-829.

114



Breuer L., Huisman J.A., Willems P., Bormann H., Bronstert A., and Croke B.F.W.,
2009. Assessing the impact of land use change on hydrology by ensEemble
modeling (LUCHEM) I: Model intercomparison of current land use, Adv.
Water Resour., 32, 127-128.

Brunetti, M., Buffoni, L., Maugeri, M. & Nanni, T. 2000. Precipitation intensEity
trends in Northern Italy. International Journal of Climatology 20: 1017-1031.

Brunetti, M., Colacino, M., Maugeri, M. & Nanni, T. 2001. Trends in the daily
intensEity of precipitation in Italy from 1951 to 1996. International Journal
of Climatology 21: 299-316.

Bunn, S. E., Bond, N. R., Davis, J. A., Gawne, B., Kennard, M. J,, King, A. J., ... &
Peterson, E. E. (2014). Ecological responses to altered flow regimes: Synthesis
report.

Cannarozzo, M., Noto, L.V. & Viola, F. (2006). Spatial distribution of rainfall trends
in Sicily (1921-2000). Physics and Chemistry of the Earth 31: 1201-1211.

Cao, W., Bowden, B.W., Davie, T., and Fenemor, A., (2008). Modelling Impacts of
Land Cover Change on Critical Water Resources in the Motueka River
Catchment, New Zealand, Water Resour .Manage, DOI 10.1007/s11269-008-
9268-2.

Carlson, K. M., Curran, L. M., Ratnasari, D., Pittman, A. M., Soares-Filho, B. S.,
Asner, G. P., ... & Rodrigues, H. O. (2012). Committed carbon emissions,
deforestation, and community land conversion from oil palm plantation
expansion in West Kalimantan, Indonesia. Proceedings of the National
Academy of Sciences, 109(19), 7559-7564.

Cheng Guodong, 2005. A roadbed cooling approach for the construction of Qinghai-
Tibet Railway. Cold Regions Science and Technology. (in press)

Cheng, J., Fayyad, U. M., Irani, K. B., & Qian, Z. (1988). Improved decision trees: a
generalized version of id3. In Machine Learning Proceedings 1988 (pp. 100-
106). Morgan Kaufmann.

Clay, J. (2013). World agriculture and the environment: a commodity-by-commodity
guide to impacts and practices. Island Press.

Costabile, P., Macchione, F. (2015). Enhancing river model set-up for 2-D dynamic
flood modelling. Environ.Model. Softw. 67, 89-107.

Cunderlik, J. M., 2003. Hydrologic Model Selection for CFCAS Project: Assessment
of Water Resources Risk and Vulnerability to Changing Climatic Conditions,
Water Resources Research Report, University of Western Ontario.

De Roo, A., Odijk, M., Schmuck, G., Koster, E., and Lucieer, A., 2001. Assessing the
effects of land use changes on floods in the Meuse and Oder Catchment.
Physics and Chemistry of the Earth, Part B: Hydrology (26) No. 7-8: 593-599.

115



Demirel, M. C., Venancio, A., and Kahya, E., 2009.Flow forecast by SWAT model
and ANN in Pracana basin Portugal, Adv. Eng. Software, 40, 467-473.

Dessie, A., & Bredemeier, M. (2013). The Effect of Deforestation on Water Quality:
A Case Study in Cienda Micro Watershed, Leyte, Philippines.Resources and
Environment, 3(1), 1-9.

Diffenbaugh, N. S., Swain, D. L., & Touma, D. (2015). Anthropogenic warming has
increased drought risk in California. Proceedings of the National Academy of
Sciences, 201422385.

Dunne, T. and Leopold L.B., 1978. Water in environmental planning, W.H., Freeman
and Co., New York.

Elliott, A. (1998). Model for preliminary catchment-scale planning of urban
stormwater quality controls. Journal of Environmental Management, 52(3),
273-288.

Falloon, P., & Betts, R. (2010). Climate impacts on European agriculture and water
management in the context of adaptation and mitigation—the importance of
an integrated approach. Science of the Total Environment, 408(23), 5667-
5687.

Fang, N. F., Shi, Z. H., Li, L., Guo, Z. L., Liu, Q. J., & Ai, L. (2012). The effects of
rainfall regimes and land use changes on runoff and soil loss in a small
mountainous watershed. Catena, 99, 1-8.

Fohrer, N., Haverkamp, S., and Eckhardt, K, 2001, Hydrologic Response to Land Use
Changes on the Catchment Scale, Phys. Chem. Earth, 26, 577-582.

Food and Agriculture Organization of the United Nations (FAO-UN). Global Forest
Resources Assessment 2010; FAO Forestry Paper 163; FAO: Rome, ltaly,

2010. Available online:
http://www.fao.org/docrep/013/i1757e/i1757e.pdf(accessed on 5 March
2014).

Fukunage, K., & Narendra, P. M. (1975). A branch and bound algorithm for
computing k-nearest neighbors. IEEE transactions on computers, (7), 750-753.

Gallant, A.J.E., Hennessy, K.J. & Risbey, J. 2007. Trends in rainfall indices for six
Australian regions: 1910-2005. Australian Meteorological Magazine 56: 223-
239.

Gatto, M., Wollni, M., & Qaim, M. (2015). Oil palm boom and land-useland use
dynamics in Indonesia: the role of policies and socioeconomic factors. Land
Use Policy, 46, 292-303.

Geist, H. J., Lambin E. F., 2002. Proximate causes and underlying driving forces of
tropical deforestation. Bioseience, 52(2): 143-150.

116



Gitau, M. W., Veith, T. L., Gburek, W. J., & Usda, A. R. S. (2004). Farm-level
optimization of BMP placement for cost-effective pollution reduction.

Gizaw, M.S., Gan, T.Y. (2016). Regional flood frequency analysis using support
vector regression under historical and future climate. J. Hydrol, 538, 387—-398.

Goldberg, David E., and John H. Holland. "Genetic algorithms and machine learning."
Machine learning 3.2 (1988): 95-99.

Gong, D-Y., Shi, P-J. & Wang, J-A. 2004. Daily precipitation changes in the semi-
arid region over northern China. Journal of Arid Environment 59: 771-784.

Haan, C.T. (2002). A statistical methods in hydrology. Second edition, lowa State
University Press, Ames, lowa, USA, 496 pp.

Hammed, T., Marino, M.A., DeVries, J.J., and Tracy, J.C. (1997). Method for trend
detection in climatological variables. Journal of Hydrological Engineering,
ASCE, 2(4): 157-160

Harrell, F. E. (2015). Ordinal logistic regression. In Regression modeling strategies
(pp. 311-325). Springer, Cham.

Harveson, R. M., Smith J. A., Stroup W. W., 2005. Improving root health and yield
of dry beans in the Nebraska Panhandle with a new technique for reducing soil
compaction. Plant Disease, 899(3): 279-284.

Heald, C. L., & Spracklen, D. V. (2015). Land use change impacts on air quality and
climate. Chemical Reviews, 115(10), 4476-4496.

Heilig, G. K., 1996. Who is changing the land Lifestyles, population, and global land-
useland use change. In: Ramphal S., S. W. Sinding (eds.), Population Growth
and Environmental Issues. Westport, CT: Praeger Publishers.

Hess, T.M., StephensE, W. & Maryah, U.M. 1995. Rainfall trends in the North East
Arid Zone of Nigeria 1961-1990. Agricultural and Forest Meteorology 74:
87-97.

Hoffmann, T., Todd, S., Ntshona, Z., & Turner, S. (2014). Land degradation in South
Africa.

Hogan, D. M., Jarnagin, S. T., Loperfido, J. V., & Ness, K. (2014). Mitigating the
effects of landscape development on streams in urbanizing
watersheds.JAWRA Journal of the American Water Resources Association,
50(1), 163-178.

Hripcsak, G., & Rothschild, A. S. (2005). Agreement, the f-measure, and reliability in

information retrieval. Journal of the American Medical Informatics
Association, 12 (3), 296-298.

117



Hsieh, C. & Yang, W., (2007). Optimal nonpoint source pollution control strategies
for a reservoir watershed in Taiwan. Journal of Environmental Management,
85(4), 908-917.

Hubacek, K., Vazquez J., 2002. The Economics of Land Use Change. Interim Report.

Huisman, J.A., Breuer L, Bormann, H., Bronstert, A., Croke, B.F.W., Frede, H., 20009.
Assessing the impact of land use change on hydrology by ensEemble modeling
(LUCHEM) I1I: Scenario analysis, Adv. Water Resour., 32, 159-170.

Hussein, R. A., Ghani, A. A., Zakaria, N. A., Ahmad, M. S. S., & Hasan, Z. A. (2007).
Modeling Floodplain Inundation by Integration of Hydrological With
Hydraulic Model, Case Study: Muda River, Kedah. In 2nd International
Conference on Managing Rivers in the 21st Century: Solutions Towards
Sustainable River Basins (pp. 243-248).

Jager, A. D., 2005. Participatory technology, policy and institutional development to
address soil fertility degradation in Africa. Land Use Policy, 22(1): 57-66.

Juahir & Sharifuddin, Zain, M., 2009. Land use temporal changes: a comparison using
GIS analysis and statistical analysis on the impact of water quality at Langat
River Basin, Malaysia

Juahir, H., Kasim, M. F., Samah, M. A. A., Yusoff, M. K., Jusoh, J., & Saadudin, S.
B. (2009). The Application of Statistical Process Control Techniques in Water
Quality Monitoring in the Muda River Basin, Malaysia.lUP Journal of
Environmental Sciences, 3(3).

Kabiri, R., Bai, V. R., & Chan, A. (2015). Assessment of hydrologic impacts of
climate change on the runoff trend in Klang Watershed,
Malaysia.Environmental Earth Sciences, 73(1), 27-37.

Karl, T.R. & Knight, R.W. 1998. Secular trends of precipitation amount, frequency
and intensEity of the United States. Bulletin of American Meteorological
Society 79(2): 223-241.

Keshta, N., Elshorbagy, A., and Carey, S., 2009. A generic system dynamics model
for simulating and evaluating the hydrological performance of reconstructed
watersheds, Hydrol. Earth Syst. Sci., 13, 865-881.

Khalid, M. S. B., & Shafiai, S. B. (2015). Flood Disaster Management in Malaysia:
An Evaluation of the Effectiveness Flood Delivery System.International
Journal of Social Science and Humanity, 5(4), 398.

Kim, J., Choi, J., Choi, C., & Park, S. (2013). Impacts of changes in climate and land
use/land cover under IPCC RCP scenarios on streamflow in the Hoeya River
Basin, Korea. Science of the Total Environment, 452, 181-195.

118



Kim, S.; Matsumi, Y.; Pan, S.; Mase, H. A. (2016). Real-time forecast model using
artificial neural network for after-runner storm surges on the Tottori Coast,
Japan. Ocean Eng., 122, 44-53.

Kipkorir, E.C. 2002. Analysis of rainfall climate on the Njemps Flats, Baringo District,
Kenya. Journal of Arid Environment 50: 445-458.

Koller, D., & Sahami, M. (1996). Toward optimal feature selection. Stanford InfoLab.

Kothyari, U.C. & Singh, V.P. (19962017). Rainfall and temperature trends in India.
Hydrological Processes 10: 357-372.

Kundzewicz, Z. W., Mata, L. J., Arnell, N. W., Déll, P., Jimenez, B., Miller, K., Oki
T, Sen Z and Shiklomanov, I. (2008). The implications of projected climate
change for freshwater resources and their management.

Kundzewicz, Z. W., Mata, L. J., Arnell, N. W., Doll, P., Kabat, P., Jimenez, B., Miller
K A, Oki T, Sen Z and Shiklomanov, I. (2007). Freshwater resources and their
management.

Kuo,J. T., Yu, S. L., & Lin, J. Y. (1997). Development of a BMP manual for nonpoint
source pollution control and a management strategy for reservoir watersheds.
Water Resources Agency, Taipei, Taiwan (in Chinese).

Lai S. H., Amin, M. S. M., Law P. L., & Mah, Y. S. (2008). Applications of GIS and
Remote SensEing in the Hydrological Study of the Upper Bernam River Basin,
Malaysia, The Institution of Engineers, Malaysia, 69, 1.

Lambin, E. F., Meyfroidt, P., Rueda, X., Blackman, A., Borner, J., Cerutti, P. O. &
Walker, N. F. (2014). Effectiveness and synergies of policy instruments for
land use governance in tropical regions. Global Environmental Change, 28,
129-140.

Lasanta-Martinez, T., Vicente-Serrano, S. M., Cuadrat-Prats, J. M., 2005. Mountain
landscape evolution caused by the abandonment of traditional primary
activities. Applied Geography, 25(1): 47-65.

Laurance, W. F., Sayer, J., & Cassman, K. G. (2014). Agricultural expansion and its
impacts on tropical nature. Trends in ecology & evolution, 29(2), 107-116.

Lee, J. G., and Heaney, J.P., 2003. Estimation of Urban Imperviousness and Its
Impacts on Storm Water Systems, J. Water Resour. Plann. Manag. 129(5),
419-426.

Legesse, D., Vallet-Coulomb, C., and Gasse, F, 2003. Hydrological response of a
catchment to climate and land use changes in Tropical Africa: Case study
South Central Ethiopia, J. Hydrol., 275, 67-85.

Liaw, A., & Wiener, M. (2002). Classification and regression by randomForest. R
news, 2 (3), 18-22.

119



Liu, Z., Yao, Z., Huang, H., Wu, S., & Liu, G. (2014). Land use and climate changes
and their impacts on runoff in the Yarlung Zangbo river basin, China. Land
Degradation & Development, 25(3), 203-215.

Longobardi, A., & Villani, P. (2010). Trend analysis of annual and seasonal rainfall
time series in the Mediterranean area. International journal of Climatology,
30(10), 1538-1546.

Lu, T., Zhang, W., & Hankey, S. (2018, August). Leveraging Google Place of Interest
(POI) Data, Crowdsourcing, and Machine Learning to Predict Urban NO2
Concentrations for the Contiguous US. In ISEE Conference Abstracts (Vol.
2018, No. 1).

Lucero, O.A. & Rozas, D. 2002. Characteristics of aggregation of daily rainfall in a
middle-latitudes region during a climate variability in annual rainfall amount.
Atmospheric Research 61: 35-48.

Machiwal, D., & Jha, M. K. (2012). Hydrologic time series analysis: theory and
practice. Springer Science & Business Media.

Malaysian Meteorological Department. 2006. Report on heavy rainfall that caused
floods in Johor, Melaka, Negeri Sembilan and Pahang during the period 17th-
20th December 2006.

Malaysian Meteorological Department. 2007. Report on the second heavy rainfall that
caused floods in Johor and southern Pahang during the period 11th-14th
January 2007.

Manton, M.J., Della-Marta, P.M., Haylock, M.R., Hennessy, K.J., Nicholls, N.,
Chambers, L.E., Collins, D.A., Daw, G., Finet, A., Gunawan, D., Inape, K.,
Isobe, H., Kestin, T.S., Lefale, P., Lyu, C.H., Lwin, T., Maitrepierre, L.,
Ouprasitwong, N., Page, C.M., Pahalad, J., Plummer, N., Salinger, M.J.,
Suppiah, R., Tran, V.L., Trewin, B., Tibig, I. & Yee, D. 2001. Trends in
extreme daily rainfall and temperature in Southeast Asia and the South Pacific:
1961-1998. International journal of Climatology 21: 269-284.

Maringanti, C., Chaubey, I., Popp, J., & Minneapolis, M. (2007). Development of a
multi-objective optimization tool for the selection and placement of BMPs for
nonpoint source pollution control. Paper number: 072105. Presentation at the
2007 ASABE Annual International Meeting  Sponsored by ASABE
Minneapolis Convention Center Minneapolis, Minnesota 17 - 20 June 2007.

Mekanik, F., Imteaz, M., Gato-Trinidad, S., EImahdi, A (2013). Multiple regression
and artificial neural network for long-term rainfall forecasting using large scale
climate modes. J. Hydrol. 503, 11-21.

Memarian, H., Balasundram, S. K., Talib, J. B., Teh Boon Sung, C., Mohd Sood, A.,
& Abbaspour, K. C. (2013). KINEROS?2 application for land use/cover change
impact analysis at the Hulu Langat Basin, Malaysia.Water and Environment
Journal, 27(4), 549-560.

120



Merz, B., Hall, J., Disse, M., Schumann, A (2010). Fluvial flood risk management in
a changing world. Nat. Hazards Earth Syst. Sci. 10, 509-527.

Mika, S., Ratsch, G., Weston, J., Scholkopf, B., & Mullers, K. R. (1999, August).
Fisher discriminant analysis with kernels. In Neural networks for signal
processing IX: Proceedings of the 1999 IEEE signal processing society
workshop (cat. no. 98th8468) (pp. 41-48). leee.

Mishra, A., Kar, S., and Singh, V. P., 1899-1913, 2007, Prioritizing Structural
Management by Quantifying The Effect of Land Use and Land Cover on
Watershed Runoff and Sediment Yield, Water Resour .Manage., 21.

Mishra, N., Khare, D., Gupta, K. K., & Shukla, R. (2014). Impact of Land Use Change
on Groundwater-A Review. Advances in Water Resource and Protection,
2(28), 28-41.

Mosavi, A., Edalatifar, M. A. (2018). Hybrid Neuro-Fuzzy Algorithm for Prediction
of Reference Evapotranspiration. In Recent Advances in Technology Research
and Education; Springer: Cham, Switzerland, pp. 235-243.

Mosavi, A., Ozturk, P., & Chau, K. (2018). Flood Prediction Using Machine Learning
Models. Water, 10, 1536.

Mosavi, A., Rabczuk, T., Varkonyi-Koczy, A.R. (2017). Reviewing the novel
machine learning tools for materials design. In Recent Advances in
Technology Research and Education; Springer: Cham, Switzerland, pp. 50—
58.

Mosha, D. B., Vedeld, P., Katani, J. Z., Kajembe, G. C., & Tarimo, A. K. (2018).
Contribution of Paddy Production to Household Income in Farmer-Managed
Irrigation Scheme Communities in Iringa Rural and Kilombero Districts,
Tanzania, PP. 25-29.

Mukundan, R., Pradhanang, S. M., Schneiderman, E. M., Pierson, D. C., Anandhi, A.,
Zion, M. S. & Steenhuis, T. S. (2013). Suspended sediment source areas and
future climate impact on soil erosion and sediment yield in a New York City
water supply watershed, USA. Geomorphology, 183, 110-1109.

Mustafa, Y. M., (2005). Assessment Methodology for Impacts of LanduseLand use
Changes on Watershed Run off, PhD Thesis, UPM.

Mustafa, Y. M., Amin, M. S. M., Lee, T. S., & Shariff, A .R. M. (2005). Evaluation
of Land Development Impact on a tropical Watershed Hydrology Using
Remote SensEing and GIS. Journal of J. Spatial Hydrology, 5(2), 16-30.

Neitsch, S. L., Arnold, J. G., Kiniry, J. R., Srinivasan, R., & Williams, J. R. (2002b).
Soil and Water Assessment Tool User’s Manual, Version 2000. Blackland
Research Center, Texas Agricultural Experiment Station, Temple, Texas.
Available at

121



http://www.brc.tamus.edu/swat/downloads/doc/swatuserman.pdf. Accessed in
June 2007.

Neitsch, S. L., Arnold, J. G., Kiniry, J. R., Williams, J. R., & King, K. W. (2002). Soil
and water assessment tool theoretical documentation version 2000, Texas
Water Resources Institute, College Station, TWRI Report TR-191, Texas.

Ogunseitan, O. A., (2003). Biotechnology and industrial ecology: new challenges for
a changing global environment. African Journal of Biotechnology, 2(12): 596-
601.

Olivera, F., and DeFee, B. B., 2007. Urbanization and Its Effect on Runoff in the
Whiteoak Bayou Watershed, Texas, J. AWRA, 43(1), 172-182.

Panday, P. K., Coe, M. T., Macedo, M. N., Lefebvre, P., & de Almeida Castanho, A.
D. (2015). Deforestation offsets water balance changes due to climate
variability in the Xingu River in eastern Amazonia. Journal of Hydrology, 523,
822-829.

Panofsky HA, Brier GW. (1968). Some Applications of Statistics to Meteorology,
Pennsylvania State University, University Park; 224.

Pedrero, F., Kalavrouziotis, 1., Alarcén, J. J., Koukoulakis, P., & Asano, T. (2010).
Use of treated municipal wastewater in irrigated agriculture—Review of some
practices in Spain and Greece. Agricultural Water Management, 97(9), 1233-
1241.

Perez-Pedini, C., Limbrunner, J., and Vogel, R. (2005). Optimal location of
infiltration-based best management practices for storm water management.
Journal of Water Resources Planning and Management, 131, 441.

Phyu, T. N. (2009, March). Survey of classification techniques in data mining. In
Proceedings of the International MultiConference of Engineers and Computer
Scientists (Vol. 1, pp. 18-20).

Pickell, P. D., Gergel, S. E., Coops, N. C., & Andison, D. W. (2014). Monitoring forest
change in landscapes under-going rapid energy development: challenges and
new perspectives. Land, 3(3), 617-638.

Pope, K. O., Pohl, M. E. D., Jones, J., 2001. Origin and Environmental Setting of
Ancient Agriculture in the Lowlands of Mesoamerica. Science, 292: 1370-
1373.

Qaim, M., Zilberman, D., 2003. Yield effects of genetically modified crops in
eveloping countries. Science, 299: 900-902.

Robertson, G. P., Gross, K. L., Hamilton, S. K., Landis, D. A., Schmidt, T. M., Snapp,
S. S., & Swinton, S. M. (2014). Farming for ecosystem services: An ecological
approach to production agriculture. BioScience, biu037.

122



Rowshon, M., Amin, M., Lee, T., & Shariff, A. (2009). GIS-integrated rice irrigation
management information system for a river-fed scheme. Water Resources
Management, 23(14), 2841-2866.

Safavian, S. R., & Landgrebe, D. (1991). A survey of decision tree classifier
methodology. IEEE transactions on systems, man, and cybernetics, 21(3), 660-
674.

Santhi, C., J. G. Arnold, J. R. Williams, W. A. Dugas, R. Srinivasan, and L. M. Hauck.
(2001). Validation of the SWAT model on a large river basin with point and
nonpoint sources. J. American Water Resources. Assoc. 37(5): 1169-1188.

Santhi, C., Srinivasan, R., Arnold, J. & Williams, J.(2006). A modelling approach to
evaluate the impacts of water quality management plans implemented in a
watershed in Texas, Environ. Modell. Softw., 21, 1141-1157.

Schuol, J., and Abbaspour, K. C. (2007). Using monthly weather statistics to generate
daily data in a SWAT model application to West Africa, Ecol. Modell., 201,
301-311.

Semeels, S., Lambin, E. F., 2001. Proximate causes of land use change in Narok
district Kenya: a spatial statistical model. Agric. Ecosyst. Environ., Enviro,
85(1-3): 65-81.

Sha, O., Jingan, N.I., Jiupai, W.E.I., Chaofu, X.I.E., Deti, 2005. Land use change and
its corresponding. Journal of Geographical Sciences, 23(1), 85-91.

Shahin, M., Van Oorschot, H.J.L. and De Lange, S.J. (1993). Statistical analysis in
Water Resources Engineering. A.A. Balkema, Rotterdam, the Netherlands,
394 pp.

Shvidenko, A.; Barber, C.V.; Persson, R.; Gonzalez, P.; Hassan, R.; Lakyda, P.;
McCallum, I.; Milsson, S.; Pulhin, J.; van Rosenburg, B.; et al. Chapter 21.:
Forest and woodland systems. In The Millennium Ecosystem Assessment
Series, Ecosystems and Human Well-Being: Current State and Trends; Hassan,
R., Scholes, R., Ash, N., Eds.; Island Press: Washington, DC, USA, 2005;
Volume 1, pp. 585-621.

Sivakami, K., & Saraswathi, N. (2015). Mining big data: Breast cancer prediction
using DT-SVM Hybrid model. International Journal of Scientific Engineering
and Applied Science (IJSEAS), 1(5), 418-429.

Smedema, L. K., Vlotman, W. F., & Rycroft, D. (2014). Modern land drainage:
Planning, design and management of agricultural drainage systems. CRC
Press.

Smith, L. M., Case, J. L., Smith, H. M., Harwell, L. C., & Summers, J. K. (2013).
Relating ecoystem services to domains of human well-being: Foundation for a
US index. Ecological Indicators, 28, 79-90.

123



Srinivasan, R., Ramanarayanan, T. S., Arnold, J. G., and Bednarz, S. T., 1998. Large
area  hydrologic modeling and assessment part II: model application, J.
AWRA, 34(1), 91-101.

Suykens, J. A., & Vandewalle, J. (1999). Least squares support vector machine
classifiers. Neura processing letters, 9 (3), 293-300.

Tabari, H., Marofi, S., Aeini, A., Talaee, P. H., & Mohammadi, K. (2011). Trend
analysis of reference evapotranspiration in the western half of
Iran.Agricultural and Forest Meteorology, 151(2), 128-136.

Taherei Ghazvinei, P., Hassanpour Darvishi, H., Mosavi, A., Yusof, K.B.W.,
Alizamir, M., Shamshirband, S., Chau, K.W. (2018) Sugarcane growth
prediction based on meteorological parameters using extreme learning
machine and artificial neural network. Eng. Appl. Comput. Fluid Mech, 12,
738-749.

Taherei, G., P., Hassanpour Darvishi, H., Mosavi, A., Yusof, K.B.W., Alizamir, M.,
Shamshirband, S., Chau, K.W. (2018). Sugarcane growth prediction based on
meteorological parameters using extreme learning machine and artificial
neural network. Eng. Appl. Comput. Fluid Mech. 12, 738-749.

Tan, M. L., Gassman, P. W., Srinivasan, R., Arnold, J. G. & Yang, X. Y. (2019). A
Review of SWAT Studies in Southeast Asia: Applications, Challenges and
Future Directions. Water, 11, 914

Tan, M. L., Ibrahim, A. L., Yusop, Z., Duan, Z., & Ling, L. (2015). Impacts of land-
useland use and climate variability on hydrological components in the Johor
River basin, Malaysia. Hydrological Sciences Journal, 60(5), 873-889.

Taylor, R. G., Scanlon, B., Déll, P., Rodell, M., Van Beek, R., Wada, Y. & Konikow,
L. (2013). Ground water and climate change. Nature Climate Change, 3(4),
322-329.

Tayfur, G., Singh V. P., Moramarco, T & Barbetta, S. (2018). Flood Hydrograph
Prediction Using Machine Learning Methods, Water, 10, 968.

Tenge, A. J., De Graaff, J., Hella, J. P., 2004. Social and economic factors affecting
the adoption of soil and water conservation in West Usambara Highland,
Tanzania. Land Degrad. Develop. 15:99-114.

Townsend, J. T. (1971). Theoretical analysis of an alphabetic confusion matrix.
Perception & Psychophysics, 9 (1), 40-50.

Tulloch, V. J., Brown, C. J., Possingham, H. P., Jupiter, S. D., Maina, J. M., & Klein,
C. (2016). Improving conservation outcomes for coral reefs affected by future
oil palm development in Papua New Guinea. Biological Conservation, 203,
43-54.

124



Tulving, E. (1962). Subjective organization in free recall of" unrelated” words.
Psychological review, 69 (4), 344.

Vanbergen, A. J., Baude, M., Biesmeijer, J. C., Britton, N. F., Brown, M. J., Brown,
M., & Challinor, A. J. (2013). Threats to an ecosystem service: pressures on
pollinators. Frontiers in Ecology and the Environment, 11, 251-259.

Vanessa Dos Santos, Frangois Laurent, Camila Abe and Francois Messner(2018).
Hydrologic Response to Land Use Change in a Large Basin in Eastern
Amazon, Water 10(4).

Vazquez-Amabile, G., & Engel, B. (2008). Fitting of Time Series Models to Forecast
Streamflow and Groundwater Using Simulated Data from SWAT. Journal of
Hydrologic Engineering, 13, 554.

Vijay, V., Pimm, S. L., Jenkins, C. N., & Smith, S. J. (2016). The impacts of oil palm
on recent deforestation and biodiversity loss. PLoS One, 11(7), e0159668.

Viney, N. R., Bormann, H., Breuer, L., Bronstert, A., Croke, B.F.W., Frede, 2009.
Assessing the impact of land use change on hydrology by ensEemble
modeling (LUCHEM) II: EnsEemble combinations and predictions, Adv.
Water Resour., 32, 147-158.

Wang, Q., Garrity, G. M., Tiedje, J. M., & Cole, J. R. (2007). Naive Bayesian classifier
for rapid assignment of rRNA sequences into the new bacterial taxonomy.
Appl. Environ. Microbiol, 73(16), 5261-5267.

Wang, R., Kalin, L., Kuang, W., & Tian, H. (2014). Individual and combined effects
of land use/cover and climate change on Wolf Bay watershed streamflow in
southern Alabama. Hydrological Processes, 28(22), 5530-5546.

Wang, S., Zhang, Z., McVicar, T. R., Guo, J., Tang, Y., & Yao, A. (2013). Isolating
the impacts of climate change and land use change on decadal streamflow
variation: Assessing three complementary approaches. Journal of Hydrology,
507, 63-74.

Ward, P.J., RensEsen, H., Aerts, J.C.J.H., Van Balen, R.T., Vandenberghe, J., 2008.
Strong increases in flood frequency and discharge of the River Meuse over the
late Holocene: impacts of long-term anthropogenic land use change and
climate variability, Hydrol. Earth Syst. Sci., 12, 159-159.

Wood, D., Lenn, J. M., 2005. Received Wisdom in agricultural land use policy: 10
years on from Rio. Land Use Policy, 22(2): 75-93.

Wu, X., Kumar, V., Quinlan, J. R., Ghosh, J., Yang, Q., Motoda, H., ... & Zhou, Z. H.
(2008). Top 10 algorithms in data mining. Knowledge and information
systems, 14(1), 1-37.

125



Young, R. A,, Onstad, C.A., Bosch, D. D. & Anderson, W.P., (1989). AGNPS: A
nonpoint-source pollution model for evaluating agricultural watersheds.
Journal of Soil and Water Conservation 44(2): 168-173.

Yusof, M. F., Abdullah, R., Azamathulla, H. M., and Zakaria, N. A. (2011). Modified
soil  erodibility factor, K for Peninsular Malaysia soil series. 3rd
International Conference on Managing Rivers in the 21st Century:
Sustainable Solutions for Global Crisis of Flooding, Pollution and Water
Scarcity, Penang, Malaysia.

Zhan, C., Xu, Z., Ye, A., & Su, H. (2011). LUCC and its impact on run-off yield in
the Bai River catchment—upstream of the Miyun Reservoir basin.Journal of
Plant Ecology, 4(1-2), 61-66.

Zhang Lei, Liu Yi, 2004. An analysis on man-land relationship of eastern China. Acta
Geographica Sin&a, 59(2):311-319. (in Chinese)

Zhang, M. L., & Zhou, Z. H. (2007). ML-KNN: A lazy learning approach to multi-
label learning. Pattern recognition, 40 (7), 2038-2048.

Zhen, J. X., & L. Y. Shaw. (2001). Development of a Best Management Practice
(BMP) Placement Strategy at the Watershed Scale. In Proceedings of the 2001
Wetland Engineering and River Restoration Conference, Aug 27-31, 2001,
Reno, NV.

Zhen, X. Y., Yu, S. L. & Lin, J. Y. (2004).Optimal location and sizing of stormwater
basins at watershed scale. Journal of Water Resources Planning and
Management, 130(4), 339-347.

Zin, W. Z. W., Jamaludin, S., Deni, S. M., & Jemain, A. A. (2010). Recent changes in
extreme rainfall events in Peninsular Malaysia: 1971-2005.Theoretical and
applied climatology, 99(3-4), 303-314.

Zulkifli, Y., Shamsuddin, I., Baharuddin, K., and Ahmad, S., 2004. Water: Forestry
and Land Use Perspectives: Runoff estimate from the north Selangor peat
swamp forest, IHP-VI Technical Document in Hydrology N 70 UNESCO
Working Series SC-2004/WS/51, 1 rue Miollis, 75732 Paris Cedex 15, France.

126



BIODATA OF STUDENT

Najeeb Mohammed Nagge Al-heattar was born in Afarfar village which located in the
beautiful green governorate, Ibb, Yemen. He received his primary education in
Salahuddein Al-Aiubi School in Rahaq then finished his secondary school in Khalid
Ben Al-Walid School in Ibb city. He received his bachelor’s degree from Sana’a
University in 1999 and further obtained his master degree in Water Resources
Engineering under Civil Engineering Department at Universiti Putra Malaysia (UPM)
in 2010. Finally He joined UPM to finish his PhD in the same field in Civil
Engineering Department. He is married and has five children. After he got his bachelor
degree he worked in many factories as an engineer, then he worked as lecturer in
Technical Industrial Institute, Yemen and lecturer in Taiz University.

132



LIST OF PUBLICATIONS

Alhetar, Najeeb, M., Rowshon,M., Thamer, Ahmed, Mohammad., Ghazali,
A.H., Amin, M. S. M., Alansi, A. W., Shafri, H. Z. M., Osamah, Hamdn.
Temperature Trend Analysis for Bernam River Basin, Malaysia. Journal of
Ethiopian Journal of Environmental Studies and Management, (Acceptance
2019).

Alhetar, Najeeb, M., Rowshon,M., Thamer, Ahmed, Mohammad., Ghazali,
A.H., Amin, M. S. M., Alansi, A. W., Shafri, H. Z. M., Osamah, Hamdn.
Impact of Land Use Change on Watershed Management. International Journal
of Business Society. (Acceptance 2019).

Osamah Hamdn., Amin, M. S. M., Ghazali, A.H., Thamer, Ahmed, Mohammad.,
Shafri, H. Z. M., Alhetar, Najeeb, M. Climate Change Impact on Water
Availability in Upper Bernam River Basin Using Downscaled Global Climate
Change Model Data with SWAT Model. Journal of Ethiopian Journal of
Environmental Studies and Management, (Acceptance 2019).

Conferences

Alhetar, Najeeb, M., Rowshon,M., Thamer, Ahmed, Mohammad., Ghazali, A.H.,
Amin, M. S. M., Alansi, A. W., Shafri, H. Z. M., Osamah, Hamdn, Adesiji,
A.R. "Comparing Methods of Rainfall trend Analysis in Upper Bernam River
Basin, Malaysia." The 7" International Civil Engineering Conference, 2016,
Nigeria.

Workshops and Seminars attended

Scientific Writing, UPM, Malaysia.

Write Right: Avoiding Plagiarism.Seminar, UPM, Malaysia.
English for Publishing Seminar, UPM, Malaysia.

Guide to Thesis Writing Seminar, UPM, Malaysia.

Library User Education Program, UPM, Malaysia.
Presentation skills, UPM, Malaysia.

Refworks Software Seminar, UPM, Malaysia.

GIS day 2011, UPM, Malaysia.

Basic and Intermedlate SPSS, UM, Malaysia.

10 Administrative skills, Malaysia.

11. Latex, UPM, Malaysia.

12. Python, Data Science and Machine Learning, UPM, Malaysia.

wWooNO R WM

133



Wh MEM

UNIVERSITI PUTRA MALAYSIA
[RERILMY BERBAKTI]

N7

UNIVERSITI PUTRA MALAYSIA

STATUS CONFIRMATION FOR THESIS / PROJECT REPORT AND COPYRIGHT
ACADEMIC SESSION : First Semester 2019/2020

TITLE OF THESIS / PROJECT REPORT :

MODELING HYDROLOGIC RESPONSE DUE TO THE IMPACT OF LAND USE CHANGES
IN THE UPPER BERNAM RIVER BASIN USING MACHINE LEARNING.

NAME OF STUDENT: NAJEEB MOHAMMED NAGEE AL-HEATTAR

| acknowledge that the copyright and other intellectual property in the thesis/project report
belonged to Universiti Putra Malaysia and | agree to allow this thesis/project report to be
placed at the library under the following terms:

1. This thesis/project report is the property of Universiti Putra Malaysia.

2. The library of Universiti Putra Malaysia has the right to make copies for educational
purposes only.

3. The library of Universiti Putra Malaysia is allowed to make copies of this thesis for
academic exchange.

| declare that this thesis is classified as :

*Please tick (V)

CONFIDENTIAL (Contain confidential information under Official Secret
Act 1972).
RESTRICTED (Contains restricted information as specified by the

organization/institution where research was done).

uou

OPEN ACCESS | agree that my thesis/project report to be published
as hard copy or online open access.

This thesis is submitted for :

PATENT Embargo from until
(date) (date)

i

Approved by:

(Signature of Student) (Signature of Chairman of Supervisory Committee)
New IC No/ Passport No.: Name:
Date : Date :

[Note : If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from
the organization/institution with period and reasons for confidentially or restricted. ]





