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Introduction
The study area is located at Lojing, 
Kelantan.

The average monthly temperature is 
range between 12 – 26 0C

The annual rainfall is range between 
1800 – 2900 mm

This area is suitable to plant temperate 
crop such as tomato, chilies, capsicum, 
and etc.



Problem & Issues



Deforestation;
Forest Area  Agriculture Area/Urban Area



Change of landuse cover - increase impervious layer



Massive land opening and clearing  high erosion and 
sediment 



The massive agriculture activities and landuse changes 
have resulted in

landslide Water PollutionAir Pollution Biodiversity 



Latest Field Visit – July 2019
Sungai Belatop condition; Heavily polluted with sediment and nutrient 



Latest Field Visit – July 2019
Sungai Belatop condition; Heavily polluted with sediment and nutrient 



SUNGAI BELATOP SUNGAI PELAUR SUNGAI CHADOI

SUNGAI JELAI SUNGAI PENANGAU SUNGAI ISOS



These problem 
happened due to 
- Carry out land work without 

approval (kebenaran merancang, 
KM)

- Carried out the land work not 
conforming to the approval plan 

- No EIA  
- No ESCP 
- Slope failure 

- Encroaching forest reserves 



Massive Landuse changes 

Google image; 2008 - 2016

Landuse 2008



Landuse 2016
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Soil Loss Assessment



Analysis of Erosion Rate 

Universal Soil Loss 
Equation (USLE)

A = R .K .LS .C .P 
(developed by Musgrave, 
1947; Wischmeier and 

Smith, 1978)  



Rainfall Erosivity Factor, R



Soil Erodibility Factor (K)



Soil Loss Map (2008) Soil Loss Map (2016)



Soil Loss
Based on the soil loss assessment showed an increase in soil loss from 

15,000 m3/year in 2008 to 63,700 m3/year in year 2016, which

corresponds to a 430% increase. 

The massive landuse change has contributed directly on the increased of 
turbidity and total suspended sediment (TSS) in Belatop River.

TSS value at Sg.Belatop during the last visit (July 2019) is about 1230 mg/l  
compared with pristine condition which less than 50 mg/l



How to resolve this issue - ESCP 
Implemented Project 



Preparation of Development Plan

1) Plan the development to fit the site of abandoned farm plots
only

2) ESC planning were integrated into site and development
3) Runoff from the site were controlled
4) Disturbed areas were promptly stabilized
5) On site sediment retentions were maximized
6) ESC practices were regularly monitored and maintained



The project is within abandoned farm land that lies on a flat terrain hill 
plateau. (Malaysia Agrifood Corperation)

)



Site Condition before being Developed



1

• There are 3 main streams
• No canalization 
• Flow from South to North

STREAM 1

STREAM 2

STREAM 3



The area is hilly with slopes 
ranging from 5⁰ to more than 60⁰. 



After
(Plot 34)

Before
(Plot 34)

1) Development to Fit Site



Before
(Plot 23)

After
(Plot 23)

1) Development to Fit Site



After
(Plot 38)

Before
(Plot 38)



2) Integrating ESCP to Site Development



Drainage Control Erosion Control Sediment Control

Catch drain

Check dams

Diversion channel

Slope Drain

Temporary watercourse 

crossing

Erosion control blanket

Gravelling

Revegetation

Surface roughening

Buffer zones

Check dam sediment 

traps

Construction exits

Rock filter dams

Sediment basins

Sediment fences

List of ESC’s Implemented On Site





Green Mattress Silt Fence

SwaleHydroseed



VIGROLOG
This application is 
limited to stream 

which has low 
flow rate and 

medium velocity 
otherwise it 

would be washed 
away during 

storm.



BMP’s Implemented



Work Progress at Earlier Stage of 
Development 



Work Progress & BMPs Implemented 
during operational Stage



Water Quality Sampling Points



Further Mitigation Measures



40
Increase Buffer zone/river reserve 



41

Close/Seize all the area/activities that caused  pollution or non-
compliance to the issued permit and restore back to pristine 

condition 



42

Freeze/stop issuing a new approval for land development 



Implementation of new style of Agriculture Practice





45

Regular spot check and rigorous monitoring by authorities 



46

Regular spot check/monitoring using Drone  

Proposed Mitigation Measures

Monitoring using technologies/IoT



47

Environmental Police



Conclusion

•ESCP is compulsory in Agriculture Sector 

• Implementation of Good practices (monitoring)

•Need a Future Direction of new agriculture method 
(environmental friendly)
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