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1. WEBSITE
1.1 Introduction of the website

Forest Monitoring Website for Lam Dong Province consists of two main
components:

- Forest Loss Detection Component: Landsat-8, Sentinel-2, and Sentinel-1
satellite images are used to monitor forests in Lam Dong province at various
administrative levels. The software allows detecting locations of forest loss and
extracting information down to individual forest plots based on the annual forest change
maps. Data can be downloaded or shared with organizations and individuals via email,
including composite color satellite images (GeoTIFF format) from the beginning and
end of the period, a list of forest plots with changes (CSV format), and a map of the
forest plots with changes (GeoJSON format).

- Forest Fire Detection Component: This component includes the following
features: (1) detecting fire points from MODIS satellite images in near real-time, which
are filtered for noise and displayed on the screen with VN-2000 coordinates. When a fire
is detected, the system automatically sends warning information to the registered email
address or mobile phone number; (2) automatically creating forest fire risk warning
maps based on weather conditions at local monitoring stations and international satellite
systems using the Nesterov method, adjusted by Pham Ngoc Hung (1997). The fire risk
level is adjusted according to the forest status, and the fire risk warning level is also
automatically sent to the registered email address.

Additionally, the software includes an administrative module for administrators
to manage users, email addresses, and user phone numbers.

1.2 Configuration and Software Requirements

The software operates online on either Windows Server or Linux platforms,
utilizing the .NetFramework and connecting to the Google Earth Engine Platform. The
auxiliary software required to run the application on the server includes:

+ PostgreSQL Database Management System: Used for storing and managing
forest resource information, weather data, user data, etc.

+ GeoServer Software: Used for managing and displaying forest resource maps,
forest fire risk warning maps, satellite images, forest change maps, and more.

+ Tomcat Software: Manages the open-source services of the system.

+ A Domain Name (or IP Address): Allows access to the system. The system can
be accessed at the address: https://gsrdaquyn.xuanmaijsc.vn/.
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+ An SMS Transmission Device: Equipped with a mobile phone SIM card (active
and with sufficient balance).

Additionally, the workstation must be connected to the internet and have a web
browser installed, such as Internet Explorer, EDGE, Google Chrome, Firefox, Opera,
etc. The web version is compatible with all browsers on both computers and mobile
devices.

1.3 Functional Interface

The application utilizes an "Average design" approach combined with modern
"Responsive" interface technology. This enhances compatibility with all popular
browsers and display devices.

Detailed technology platforms used for designing the application interface
include: HTMLS, Bootstrap4, CSS3, Angular]S 1.7, jQuery 3.3, Leaflet JS 1.5.1,
Google Map API, Google Font, and Font Awesome.

For the web version, the interface is designed with a common framework that
includes the header and menus. The basic applications are designed as separate
components and embedded into the common framework of the software: the forest fire
monitoring component, the forest loss monitoring component, the statistical component,
and the administration component. The elements of the web interface include:

1.3.1 Home Page

This page provides a general overview of the software's structure, where users
can access other components of the software through a dashboard containing links to
each component. The interface of the home page is as follows:

GSRPa Quyn Trangchi  Cénhbdochdyring  Théngké  Trdgitp v  Liénhé Déng nhap

Forestry4.0 |
GSR Pa Quyn

Figure 1 Home page interface
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1.3.2 Forest Fire Warning

This page provides information about the current state of the forest and real-time
forest fire risk points. The data for forest fire risk points is automatically updated from
NASA sources (MODIS and VIIR-2 satellite images). Forest fire warnings are
generated based on an independent calculation algorithm using data from NASA,
meteorological and hydrological information, forest status, and field warnings from the
community, etc.

GSR Pa Quyn Trangchi  Cénhbdochdyring  Thngké  Trogidp v  Liénhé

‘ Tinh Lam Déng -

[JHién trang ring
[JCép chay
[ Diém nguy ca chdy rimng

Chon logi bén d6

Loc diém chdy
2ahqua [ Lich sirtheo thasi gian

Figure 2 Forest fire warning interface

1.3.3 Statistics

This page includes options to select the data year, administrative unit, and data
summary templates (according to Circular 33/2018/TT-BNNPTNT), with the main
screen displaying the statistical results. The interface includes a download button for
users to save the statistical tables to their personal computers.
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