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Dynamic monitoring of regional ecological environment change is an urgent problem in rational utilization of 

natural resources and regional environmental protection. Taking the water body of a city landscape lake as the 

research object, this paper puts forward the construction and monitoring of “rainforest” urban ecological landscape 

visual communication system based on artificial intelligence, studies the impact of artificial water ecosystem 

construction on water quality factors and phytoplankton in the construction of landscape water body, and studies 

the relationship between water quality and ecological factors by using principal component analysis. On this basis, 

the monitoring system of regional ecological environment change and the information system of Sanya-Lanscape 

are established, and the trend of urban ecological environment change is evaluated, which accurately reflects the 

current situation and characteristics of the regional ecological environment, and provides a scientific basis for the 

planning and management of urban ecological environment. The results show that the collection method of 

indicators and indicators used in this study is an effective means of dynamic monitoring of regional ecological 

environment, and the research results have guiding significance for ecological construction and late management 

of landscape water bodies. 

Artificial Intelligence; Urban Ecological Landscape; Visual Communication 

1 INTRODUCTION 
It is one of the great contributions of ecology since 1990s to study the structure and function of landscape 

and the dynamic changes of landscape by using ecological principles and systematic analysis methods. It is urgent 
to study various valuable indicators (including biological indicators) in order to comprehensively judge the 
degradation degree and development trend of an area. One of the important topics. This study is a useful attempt 
in Sanya urban ecological planning. 

However, according to the literature, there are few detailed studies on the process of landscape water body 
construction and the basic characteristics of the initial water environment in China. Especially, there are few 
reports on the comparative study of the characteristics of the water environment before and after the 
reconstruction of the water ecosystem to improve the water environment. 

Li et al (2019) published an article entitled “Plants Spatial Planning Method of Urban Ecological Landscape 
Environment” on Issue 107 of Ekoloji. This document aims at the plant spatial planning of urban ecological 
landscape environment. In the past, when planning landscape plants of urban ecological landscape environment, 
planning often focused on plants themselves, ignoring the macro planning and design of landscape plant space, 
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resulting in fragmentation of spatial sense, and poor practical experience of urban ecological landscape 
environment. A new plant spatial planning method for urban ecological landscape environment was proposed. 
Based on the detailed study of the characteristics of Plant Spatial Planning in urban ecological landscape 
environment, plant spatial layout is planned according to site conditions, functional planning, spatial sequence 
and theme plots; spatial physical scale and spatial perception scale are planned according to spatial scale and 
proportion; and macro-spatial planning. Perspective method was used. According to the principle of plant 
selection, plant allocation and landscape beautification are completed in the form of point, line and surface. The 
comprehensive evaluation of plant spatial planning effect of urban ecological landscape environment is carried 
out by combining analytic hierarchy process and weighted average method. Experiments show that this method 
can scientifically and reasonably plan urban ecological landscape plants, and has high planning performance. 

In this study, the construction and monitoring of artificial intelligence “rainforest” urban ecological 
landscape visual communication system was proposed. A long-term monitoring survey on the water quality of a 
urban landscape lake was conducted in June 2013, and the relationship between the reconstruction of aquatic 
ecosystem and water quality change was discussed and analyzed. Principal components analysis and other 
statistical methods were used to analyze the water quality factors. The relationship is discussed and analyzed in 
order to provide theoretical support for eutrophication control of landscape water around the city. 

2 IDEA DESCRIPTION 
The purpose of rainforest-based urban landscape ecological monitoring based on artificial intelligence is to 

understand the diversity of urban landscape elements, the difference of ecosystem structure and the actual 
situation of the change of evolution speed, and to serve the landscape ecological evaluation of urban ecological 
environment quality (Qi et al, 2018). Therefore, the seasonal phase with the richest bio-quality information and 
the most diverse bio-type information should be selected for remote sensing data, so as to extract as much indirect 
information as possible (Morońet al, 2017) based on the extraction of direct information and through landscape 
ecology correlation analysis. Generally, the period with the most vigorous vegetation growth and the greatest 
phenological difference of vegetation types is chosen. 

For the selection of information sources, remote sensing data such as SPOT (20 m), Lansat/TM (30 m) and 
CBERS-1 (20 m) can be selected as the investigation and monitoring information sources (Kusterset al, 2017) for 
the areas ranging from several hundred km to several thousand km. For small and medium-scale areas ranging 
from tens of kilometers to hundreds of kilometers, it is better to use aerial photographs and remote sensing data 
such as IKONOS (1 m), SPIN-2 (2 m), SPOT (20 m) as information sources. The specific situation determines the 
selection of remote sensing information sources according to the investigation details. The remote sensing data 
pre-processing program includes atmospheric radiation correction, geometric correction, image enhancement 
processing and fusion of different data sources (Jia et al, 2017). 

3 RESULTS 
3.1Classification Principles of Landscape Ecological Quality Assessment Units 
The calculation and data statistics of ecological environment quality evaluation index are based on landscape 
ecological unit (Egerer et al, 2017). For different research purposes, the classification and classification systems 
of landscape are quite different. Urban landscape ecology is dominated by human disturbance, supplemented by 
the law of natural regional differentiation, in order to meet the requirements of ecological environment quality 
assessment. The classification system of landscape ecological units follows the following principles: 
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(1) The principle of paying equal attention to both scientificalness and systematicness: the division of landscape 
ecological units must have definite scientific meanings and indicators, reflecting the differences between them; 
and different units should have orderly hierarchical relations to form a unified classification system. 
(2) Principle of combination of dominant factors and comprehensive analysis: the division of landscape 
ecological units first highlights the dominant interference of human activities on landscape evolution, and also 
considers the comprehensive effect of other landscape ecological elements on the formation of ecological units, as 
well as the function of ecological units on human life. 
(3) Principle of unification of recognizability and expressibility of remote sensing information: ensuring that 
remote sensing images can be clearly reflected, and that patches of the minimum mapping unit are determined as 
landscape ecological units. 
3.2 Division of Landscape Ecological Quality Assessment Units 

According to the ecological function of each landscape ecological type and the intensity of human 
disturbance, the main indicators of landscape ecological unit division are human disturbance intensity, landscape 
ecological function, land use/land cover characteristics, etc. According to the three-level landscape ecological 
unit, the first-level landscape unit is divided into four categories: natural landscape, man-made management 
landscape, man-made building landscape and other landscape according to the human disturbance intensity of 
landscape types (Jaang 2015; Petrovic et al. 2017). Among them, the natural landscape in the first-class landscape 
is formed by natural factors, with less human interference; the artificial management landscape is formed by 
human transformation, and natural factors and human factors work together; the artificial building landscape is 
constructed by human, mainly formed by human interference. Secondary landscape units are divided into 
farmland landscape, forest landscape, waterscape landscape, urban architecture landscape, unused land landscape 
and special land landscape according to landscape ecological functions; and third-level landscape units are 
divided into 19 categories according to land use/land cover characteristics. 

The three-level landscape unit is the main factor of ecological environment evaluation. The basic meaning of 
the three-level landscape unit is as follows: 

(1) Forest and grass landscape refers to forestry land such as trees, shrubs, bamboos and orchard nurseries. 
Woodland: refers to natural forest or plantation with canopy density of more than 30%, mainly including 

timber forest, economic forest, shelter forest and other forest areas. 
Shrub forest: refers to low woodland and shrubbery land with canopy density > 40%, height below 2 m. 
Sparse woodland: forest land with canopy density of 10%-30%, grassland composed of sparse trees and 

grass. 
Economic woodlands: Indicators, nurseries and all kinds of orchards (orchards, mulberry gardens, tea 

gardens, hot forest gardens, etc.). 
Urban green space: urban central area and surrounding areas, with grass, shrub, forest combination of urban 

greening concentration area. 
(2) Waterscape refers to natural land waters and land for water conservancy facilities. River channel: refers 

to a river formed naturally or excavated artificially. Lake: refers to the land under the perennial water level in the 
natural water accumulation area. Reservoir: refers to the area below the shoreline of the normal storage level with 
the total capacity of the reservoir built artificially (≥1.0×105m3), which is mainly used for irrigation, water supply, 
flood control or power generation. Beach land: refers to the area between the water level of rivers and lakes in the 
horizontal period and the water level in the flood period, the beach land below the flood level of seasonal lakes 
and rivers, and the area between the normal storage level of reservoirs and ponds and the maximum flood level. 
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Coastal: A broad flat coastal area consisting of silt or sand that is periodically submerged by tidal water. 
Ocean:The area is large and distributes in high salinity waters around the land. 

(3) Farmland landscape refers to the land for crop cultivation, including ripe cultivated land, newly opened 
wasteland, recreational land, alternate land and grassland rotation land; farmland for fruit, mulberry, agriculture 
and forestry, mainly for crop cultivation; beach and seashore cultivated for more than three years. Paddy field: 
refers to the cultivated land with water source guarantee and irrigation facilities, which can be irrigated normally 
in the general year. It is used for planting aquatic crops such as rice and lotus root. It includes the cultivated land 
with rice and dry land crop rotation. Dryland: refers to the cultivated land without irrigation water source and 
facilities, which grows crops by natural precipitation; the cultivated land with water source and irrigation facilities, 
which can normally irrigate in general years; the cultivated land mainly planting vegetables; the recreational land 
and the rotation land which normally rotates. 

(4) Urban and rural, industrial and mining, residential land refers to urban and rural residential areas and 
other industrial and mining, transportation and other land. Urban land use: refers to the land used in built-up areas 
above big cities, medium-sized cities, small cities and counties and towns. Rural residential land: refers to 
residential land below town. Construction land for industrial transport: refers to the land used for factories, mines, 
large industrial zones, oil fields, salt fields, quarries, etc. independent of residential areas at all levels, as well as 
transportation roads, airports, wharfs and special land. 

(5) Unutilized land is currently unused land, including hard-to-use land. Development of land to be built: For 
the purpose of construction, flat soil areas are formed, vegetation is destroyed and soil erosion is serious. 
Abandoned unused land: Abandoned land after mining in surrounding areas of cities, such as quarries. 

(6) Special land for national defense, military and scientific research. National defense land: land used for 
national defense. Land for scientific research: Land use for scientific research. 

4 DISCUSSION 
4.1 Urban Landscape Ecological Unit Recognition 

The spectral characteristics of ground objects are not only the basis for the selection and design of sensor 
bands, but also the basis for the analysis and interpretation of remote sensing data.Different substances have 
different spectral characteristics, that is, their radiation and reflection characteristics are different.The brightness 
value of each pixel in remote sensing image represents the balanced radiation value of the object in each pixel. It 
varies with the composition, texture, state, surface characteristics and all electromagnetic bands of the object. In 
the process of remote sensing recognition of landscape ecological unit, the most important thing is to recognize 
the spectral characteristics of various landscape elements and the characterization of their features on different 
sensors, and to accurately identify and extract the remote sensing information of landscape ecological elements by 
collecting a large number of representative samples for comparative analysis. 
4.2 Accuracy Test of Landscape Ecology Recognition 

The accuracy test of landscape ecological identification generally adopts the method of ground checking. 
During the investigation, we carried satellite photographs and topographic maps to conduct a comprehensive 
survey of the research area. The land cover types determined by GPS positioning, photographing and recording 
are compared with satellite image maps. Each landscape type has at least three inspection points, and all control 
points are inspected, and precise positioning photographs and records are taken. The survey location is marked on 
the topographic map as accurately as possible. 

The spatial information of “rainforest” urban ecological landscape system management based on artificial 
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intelligence has basically included the construction of visual communication system, monitoring of dynamic 
changes, monitoring and management planning. 
4.2.1 Information Preprocessing Module 

It is used to receive grid image data outside the system, especially remote sensing image data. The module 
normalizes the external grid data file, generates the system data structure which contains the structure information 
of spatial database and is compressed and coded, and merges it into the system database. 
4.2.2 Data acquisition module 

It is mainly used for the input and inspection of landscape map and landscape attribute data, and for the 
accurate measurement of figure digitalization, area and length. Map mosaic and compounding, establishing the 
connection code between the landscape attribute database and the graph database, etc. 
4.2.3 Landscape attribute data management module 

Complete the arithmetic operation and statistical operation of landscape attribute data, information 
consultation and report output, etc. 
4.2.4 Graphics, image operation module 

Complete interactive graphics and image operations, such as image overlay, spatial information query, note 
notes and so on. 
4.2.5 Integrated dynamic monitoring and management module 

(1) Landscape structure and stability analysis module 
Combining spatial data with landscape attribute data, various landscape structure dynamic monitoring index 

maps-block dominance map, heterogeneity degree map, diversity degree map, biomass map, land production 
energy map and so on are generated. 

(2) Landscape function evaluation module 
Complete the calculation and evaluation of landscape function. 

5 CONCLUSION 
Satellite remote sensing technology can be used to monitor the changes of urban landscape ecology in real 

time and find out the problems of ecosystem damage in the process of urban development and construction in 
time, which is conducive to the supervision of urban development and construction and the protection of urban 
ecological environment. Because landscape is a region of spatial heterogeneity, its heterogeneity can be 
distinguished, and its structure and function match well.Therefore, using the spatial distribution index of 
landscape and the stability index of interaction between spatial elements, we can accurately monitor the dynamic 
changes of regional environment. These indexes can be used to collect data mainly by remote sensing 
technology.The information can be processed by using the “rainforest” urban ecological landscape based on 
artificial intelligence to provide technical support for regional environmental management.This monitoring index, 
index system and analysis method can be widely used in environmental management in urban, rural and nature 
reserves areas. 
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