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These efforts are designed to ensure that bamboo resources are managed sustainably,
biodiversity is protected, and the multiple benefits of bamboo are harnessed without
causing harm to the environment or local communities (Griscom and Ashton et al., 2003;
Hassan et al., 2022; Hakeem et al., 2015; Nor and Wong et al., 1985).

Bamboo conservation efforts can integrate the application of Geospatial technology,
including Geographic Information Systems (GIS) and remote sensing. Such application is,

Laws and regulations to protect
bamboo and its habitats. Laws

may include restrictions on
harvesting, trade, and habitat

destruction. 

Protecting the natural habitats of
bamboo, including forests and
wetlands, is critical for bamboo
species conservation and the

ecosystems they support. This
can also involve designating
protected areas or creating

wildlife reserves.

In some regions, invasive bamboo
species can threaten native

ecosystems. Efforts to control or
eradicate invasive bamboo

species are essential for native
species conservation.

Involving local communities in
bamboo conservation is

essential. This can include
sustainable harvesting practices,

raising awareness about the
importance of bamboo, and

promoting eco-friendly
livelihoods.

Establishing bamboo plantation.
Bamboo plantations can relieve

pressure on natural bamboo
populations and are expected to
provide a sustainable source of

bamboo for various uses of goods
such as poles for construction and

services such as biomass. 

Conservation efforts often involve
research better to understand
bamboo ecology, genetics, and

threats. Monitoring bamboo
populations can help identify

trends and guide conservation
strategies.

Bamboo Certification programs,
similar to those for timber and other

forest products, help ensure that
bamboo is harvested and

processed sustainably. This
includes certification by

organizations like the Forest
Stewardship Council (FSC) and the
Sustainable Forestry Initiative (SFI).

Educational programs and
campaigns help raise awareness
about the importance of bamboo
conservation, both for ecological

reasons and as a renewable
resource with economic and

cultural significance.

Collaborative efforts at regional
and international levels can

support bamboo conservation.

In areas where bamboo forests
have been degraded or lost,

restoration efforts can include
planting bamboo to restore the

ecosystem.

Efforts to develop bamboo-
based technologies and products
can reduce the demand for other
less sustainable materials, thus

indirectly contributing to bamboo
conservation.

4



By harnessing geospatial technology, conservationists can make informed decisions and
prioritize their efforts to protect and manage bamboo resources effectively. This
technology provides the tools to capture, edit, analyze, and visualize data related to
bamboo habitats and their surrounding environments, contributing to more sustainable
and data-driven bamboo conservation strategies, and ensuring the sustainability of
bamboo.

Habitat Mapping: Geospatial
technology allows for the mapping

and monitoring bamboo habitats. By
creating detailed maps of bamboo

stands and their distribution,
conservationists can better
understand where bamboo

resources are located and can
identify areas in need of protection

or sustainable management.

 Bamboo Density and Health
Assessment: Remote sensing and

GIS can be used to assess the
density and health of bamboo

stands. Satellite imagery and aerial
photographs can provide

information on the overall condition
of bamboo populations, including
their size, health, and distribution.

Threat Assessment: Geospatial
technology can help identify threats

to bamboo stands, such as
deforestation, habitat degradation,

and land-use changes. This
information can be used to prioritize
conservation efforts in areas facing

the most significant threats.

Bamboo Species Identification:
Bamboo species can be identified
and differentiated using remote

sensing and GIS techniques. This
is valuable for understanding the
diversity of bamboo species in a

given area, which can aid in
targeted conservation efforts.

Land Use and Land Cover Change
Analysis: GIS can be used to

analyze changes in land use and
land cover over time. This can help
track shifts in bamboo habitats and

their surrounding environments,
providing insights into the impact of

land use changes on bamboo
populations.

Biodiversity Conservation:
Geospatial technology can help
identify areas where bamboo

stands are crucial for supporting
wildlife that rely on bamboo for

food and habitat. This information
can guide conservation efforts to

protect these ecosystems.

Sustainable Harvesting: GIS can be
used to create sustainable

harvesting plans. By mapping
bamboo resources and their growth

patterns, conservationists can
develop strategies to ensure that

bamboo is harvested in a way that
does not deplete the resource or

harm the environment.

Climate Change and Resilience:
Geospatial tools can assess how
bamboo habitats are affected by
climate change. This information

can inform adaptation strategies for
maintaining bamboo populations in

changing climatic conditions.

Ecosystem Services Assessment:
Geospatial technology can help
quantify the ecosystem services

bamboo provides, such as carbon
sequestration, soil protection, and
water regulation. Understanding

these services can support
arguments for bamboo

conservation.

Policy and Planning: Geospatial
data can inform land-use planning
and policy development to ensure

that bamboo resources are
considered in broader conservation

and sustainability initiatives

Monitoring and Evaluation: Ongoing
monitoring of bamboo populations

is essential for assessing the
effectiveness of conservation
efforts. Geospatial technology
allows for the systematic and
remote monitoring of bamboo

resources over time.
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Figure 1: Solar radiation sensor is one of the
measured environmental parameters.
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In addition, when IoT system installed in
combination with the sensors, the data can
be collected automatically. The collected
data will be pushed to cloud storage through
a gateway. The information can be obtained
from the cloud without being present at the
nursery.

This will then be used to guide decision
making pertaining to the needs of plant
monitoring. Due to reduced time in obtaining
required data, monitoring, and response to
the watering needs of plants in the nursery
can be done faster thus, high quality
seedlings can be produced. 

At Institute of Tropical Forestry and Forest
Products (INTROP), a smart monitoring

Figure 2: Installation of the IoT system at the nursery
of INTROP

Figure 3: Completed installation of smart monitoring
system and ready to be used after the sensors are

linked to the IoT system.

This smart monitoring system project was
proceeded with three steps as follows:

Installing the sensors (soil moisture, air
temperature, relative humidity, and solar
radiation (Figure 2)

1.

Linking the set of sensors to the IoT
system using a gateway with cellular
reception (Figure 3)

2.

Reviewing data through a web based
application

3.

 system using IoT system has been installed.
This installation was aimed to look at the
potential of digital monitoring of the
environment and soil water status in the
nursery. This smart monitoring system
project was proceeded with three steps as
follows:
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Figure 4: The data from sensors can be viewed from a web based application.

With the applied technology, this can
showcase a wireless based monitoring
system for the future development of
efficient nursery monitoring. The data can be
viewed through any digital devices such as
handphone and computer. Easy access of
information is deemed beneficial to the end
users. This can be utilized by related
industries in enhancing their nursery
management and production quality
especially on specific watering regime for
species such as Bamboo to support forest
plantation program in Malaysia.

Borges, J. G., Diaz-Balteiro, L., McDill, M. E.,
& Rodriguez, L. C. (2016). Management of
Industrial Forest Plantations. Springer.

References:

9



Introduction

LiDAR projects in Kinabatangan
It’s become well-known in forestry
application when it was selected application
for TRAILS project in Kinabatangan floodplain
region of Sabah, Malaysia. LiDAR systems
was set-up in Malbumi area for capturing
LiDAR image products. The activities were
conducted in 2022 with FWF World Solution
as specialist in LiDAR operation, image
processing and final products derivation.
Below presented major components of LiDAR
before take-off.
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Data importing/Exporting

Access to online data

Raster data processing

Digitizing

Image rectification

Lidar and image points clouds

Terrain analysis

Figure 4.0: Screen view of the software.

A new version of 24.1 was released. There
are nearly 20 tools available which focus on
LiDAR data processing, includes:

Figure 1.0: (a) Major components of LiDAR for
operation, sensors below the component is

completely to take care for avoiding eagle attacks and
damaged. (b) Setting up GPS points.

(a) (b)

Figure 2.0: LiDAR systems for operation is fully
charged and ready to fly.

Figure 3.0: LiDAR flying path is displayed on its
monitor and explanation by FWF World Solution staffs

to the HUTAN NGO personnel.

The software is a trusted software used by
GIS professional around the globe by BLUE
MARBLE GEOGRAPHICS
(www.bluemarblegeo.com).

Global Mapper software
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Original format Converted format

KMZ

GeoTIFF

JPG, JPG2000, PNG

Erdas Imagine file

Idrisi

PCX

PDF

RAW

The software provides demo, free trials, and
online purchase or through licensed vendor
in the country reside. Global Mapper screen
view shown in the figure below.

Many studies employed Global Mapper
software basics version for LiDAR data for
data conversion to be use in Catalyst
Professional software. For example, from
kmz file to Geo tiff file. This is because LiDAR
data is saved in kmz format which has to be
exported to certain format to be applied in
other software. 

This list of formats that supported for
conversion in Global Mapper is useful to be
used in Catalyst Professional software. Table
1.0 showed image data formats in the
software.

Table 1.0: KMZ format to some of other format
supported in Global Mapper software export tools.

Data conversion may take around 15-20 minutes for each of KMZ file size 24,000 KB to
29,000 KB data to achieved 100% completed processing.

Figure 5.0: Exporting data in the Global Mapper.
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Figure 6.0: Bamboo LiDAR data captured for mapping,
delineation, and prediction of bamboo management

area in China (Lin et al., 2019).

LiDAR systems is becoming a requirement for
efficient forest management. It’s a potential
core tools for forest inventory in the future.
Handling big data is a solution through GIS
application, but LiDAR is a solution for
capturing data for hypothesis and theory.
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Photogrammetry And Remote Sensing,
Volume 148, 2019, Pages 114-129, ISSN
0924-2716,
Https://Doi.Org/10.1016/J.Isprsjprs.2018.12.0
06.

References:

LiDAR for bamboo mapping
LiDAR systems is very accurate and precious
technology in forestry application. It’s applied
in various application from assessing tough
landscape in the forest and urban area.
Urbanization makes use  of different types of
tree species for landscapes. Bamboo is one
of the well-known plants becoming a huge
potential in decoration, source of food and
it’s planted for many benefits for human
being.

The technology was reported in a study by
Lin et al., (2019) employed in Yushan Forest,
China located within subtropical monsoon
climatic zone of southeast Jiang province, at
120°42′9.4″E, 31°40′4.1″N. 

The bamboo forest LiDAR data was using for
mapping, delineated and prediction bamboo
management class for the areas (i.e
extensively managed).
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Introduction

Understanding Bamboo
Significance

Challenges In Bamboo Nursery
Management

Role of IoT in Nursery Monitoring
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IoT Implementation for Bamboo
Management

Benefits of IoT-Driven Bamboo
Management
1. Accuracy and effectiveness.

3. Utilizing data to inform decision-making 
     processes.

Prospects for the future and the
ability to maintain sustainability.

Conclusion

2.  Timely identification and proactive 
      measures.
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Introduction

Sources: 1 Kamthai (2003) 2 Higuchi (1957) 3 Fengel
and Shao (1984) 4 Li, Shupe, Peter, Hse and Eberhardt

(2007) 5 Jamaludin, Abd. Jalil, Ashari and Abd. Latif
(1992) 6 Nor Azah and Azmy (1991).
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Bamboo Development Strategies

1 .  Enhancing the processing technology: 

2. Promoting sustainable cultivation and 
     management: 

3. Strengthening industry collaboration
     and networking: 

4. Investing in research and development: 
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5. Expanding market opportunities: 
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Introduction Domestic Uses

Handicrafts and Art
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Furniture and Fiber Composites

Pulp and Paper

ConclusionConstruction Material
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Introduction

Figure 1: Location of Bulaksalak Bamboo Village from
Google Map

Map Location
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Figure 3: Training of Trainers (TOT) program in Bulaksalak Bamboo Village

Figure 2: Location of a Bulaksalak bamboo
market at every week of Kliwon

24



Figure 4: Furniture products chairs and tables from local communities.

Figure 5: Bamboo structure that will be used as the roof of the building.

Figure 6: Several sculptures built using bamboo.

25



Conclusion References
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