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Abstract: This paper established evaluation index system of comprehensive utilization of land from the three aspects of 

economic benefits, ecological benefits and social benefits. Firstly, ridge regression (RR) is used to the indicator index sys-

tem for screening, and then genetic algorithm and support vector machine (that is GASVM) is trained to the transformed 

samples. Moreover, the comprehensive evaluation results between the GASVM and ridge regression and genetic algo-

rithm and support vector machine(that is RR-GASVM) is compared, which results by MATLAB show that using RR-

GASVM is more accurate and higher efficient for the comprehensive utilization of land evaluation than that of GASVM. 

The combination of ridge regression and genetic algorithm and support vector machine can improve the decision ability of 

SVM, so that the decision has higher adaptability, which is the development direction of future research. At last, based on 

the results of this study, some suggestions are put forward accordingly. The area of Jiangsu, Zhejiang and Shanghai (that 

is Jiangzhehu) should consolidate the existing achievements and strengthen the innovation of the land management system 

on the basis of utilizing land comprehensively, realize the intensive, large-scale operation and speed up agricultural mod-

ernization development by accelerating rural land circulation, and improve the efficiency of land utilization in order to 

save the land of urban construction. It is clear that people should insist the principle of paying equal attention to develop-

ment and consolidation, and strengthen the cultivated land's ability to resist natural disasters in order to improve the eco-

logical environment at the same time that improved the land utilization. 

Keywords: Comprehensive utilization of land, evaluation, GA – SVM, ridge regression.  

1. INTRODUCTION 

With the acceleration of new urbanization development 

in China, the land scope and intensity which people used is 

increasing and the development of urban land appeared the 

trend of extensive expansion in our country. Land resources, 

especially cultivated land resources are reducing sharply. 

The contradiction of population and land is growing, that the 

urbanization of land is faster than that of population and the 

utilization of construction land is extensive and inefficient. 

The faster growth of economy and population, the pressure 

of human activities on the environment is increasing day by 

day, at the same time, the problem of land pollution, land 

desertification, the soil erosion become serious and promi-

nent. In the situation of very limited land resources, the ra-

tional utilization of land resources has become a hot topic.  

There are some people who put forward to go the road of 

urbanization and intensive use of land, such as Wang Yong 

and Yang xiaoyu [1], Yang Fan [2], and they stressed that 

the intensive utilization of land is an important guarantee for 

the healthy development of urbanization. QU Li-ping et al. 

[3] analyzed the reasons which restrict the intensive utiliza-

tion of city land in China. Wang Aimin [4] pointed out the 

problem and difficulties of the intensive utilization of urban  

 

 

 

 

land. Qiu Lei et al. [5] evaluated the intensive degree of 

utilization of 10 cities by combining entropy value method 

comprehensively. 

Wang Wengang, et al. [6] measured the efficiency of 

land utilization of 31 provinces in Chinese mainland by us-

ing DEA method. Li Huan et al. [7] evaluated level of inten-

sive land utilization in development area of 11 cities in Zhe-

jiang province by BP artificial neural network. Wu Jia [8] 

constructed the evaluation model of city land intensive utili-

zation based on AHP from the structure of city land utiliza-

tion, the intensity of city land investment, the degree of ur-

ban land utilization and benefits of urban land utilization.  

Ming Hua, et al. [9] established the evaluation index sys-
tem of city land intensive utilization level by using principal 
component analysis to evaluation of the city of Xining city’s 
land intensive utilization level method from three aspects, 
the degree of land utilization and the efficiency of land utili-
zation. 

With the increasing of influencing factors, the dimension 

of the evaluation system evaluation increase in the process of 

establish model in the comprehensive evaluation of land, 

which will become the problem of high dimension. In the 

analysis, DEA, analytic hierarchy process, artificial neural 

network method, entropy method are difficult to meet the 

requirements of high dimension. In the solving of the high 

dimension problem, the advantage of SVM is recognized by 

scholars. There are perfect theory basis in SVM, it not only 
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eliminates the neural network is affected by the complexity 

of network structure and the big sample capacity, prone to 

appear the symptom of study excessively and low generali-

zation ability, but also has high generalization ability. In this 

paper, the evaluation methods of land’s comprehension utili-

zation which combined ridge regression analysiss with the 

genetic algorithm, support vector machine to evaluate land 

utilization in Jiangzhehu. 

This paper is organized as follows. First, international 
and national knowledge of comprehensive utilization of land. 
Second, material and methods are put forward which include 
overview of the study area and comprehensive evaluation of 
land data feature selection and extraction based on the ridge 
regression and the achievement of land intensive evaluation 
based on RR-GASVM. In section 2, the objective compre-
hensive evaluation index system of land utilization in Zheji-
anghu is also established. Third, the comprehensive evalua-
tion results of Jiangzhehu between the GASVM and RR-
GASVM is compared. Finally, the article gives conclusion 
and discussion. 

2. MATERIAL AND METHODS 

2.1. Material of the Study Area 

Jiangsu is located in the downstream of Yangtze River 

and Huaihe River, the shore of East Sea and Yellow Sea, and 
is an important part of the Yangtze River Delta region, one 

of the provinces of the highest population density in the 

China. The total area is 102600 , accounting for 1.11% of 
the total area, ranking twenty-fourth in the nation and the 

land of per person is least in the all provinces. The plain and 

water area account for 69% and 17%, that proportion is the 
first in our country. The terrain in Jiangsu province is located 

in plain, Jianghuai plain, plain area of 70000 square kilome-

ters, accounting for more than 70% of the province's area, 
and is mainly composed of South of Jiangsu plain, the Soviet 

Union in the northern Jiangsu Plain, Jianghuai plain and 

Huanghuai plain. Low mountains and hills located in the 
north and southwest accounted for 14.3% of the total area in 

the province.

Zhejiang is located in the south wing of Yangtze River 
which land area is 101800 square kilometers. Zhejiang prov-

ince is located in the east of the East China Sea, south of 

Fujian, connected with the Jiangxi, Anhui in the west, and 
close to Shanghai and Jiangsu in the north. The distance of 

Jiangsu between south and north is about 450 kilometers and 

land area is 101800 square kilometers, that 1.06% of the 
country. Zhejiang is one of the smallest provinces in China. 

There is complex terrain in Zhejiang, mountains and hills 

accounting for 70.4%, plains and basins occupied 23.2%. 

Shanghai is a part of the alluvial plain of the Yangtze 

River Delta, There is almost plain that is low and within 
many rivers except few hills in the southwestern. Shanghai is 

close to the Yangtze River in the north which is near to 

Hangzhou Bay in the south and meets Jiangsu and Zhejiang 
provinces in the west. This area is 6340.5 square kilometers 

in total, of which the area of land is 5643.5 square kilometers 

and the water area is 697 square kilometers. The coastline is 
about 172 kilometers. 

2.2. Methods 

2.2.1. Comprehensive Evaluation of Land Data Feature 

Selection and Extraction Based on the Ridge Regression 

(RR)

In 1962, American statistician Arther Hoerl proposed the 
ridge regression method firstly. The main principle is that 
qualitative analysis was carried out on the dependent vari-
able Y, and determines the regression factor, the independent 
variable. 

When there is multiple linearity among the independent 
variables, namely  

X
T
X |= 0                (1) 

Through the introduction of a small ridge parameter K in 
the correlation matrix (1>K>0), add it to the main diagonal 
elements in order to reduce the influence of the least square 
estimation of parameter double common liner feature vector 
and added it to the X

T
X of a normal matrix kI (k > 0, I as a 

unit matrix).  

Finally, got the estimator based on ridge regression:  

(k) = (X
T
X +kI)

 -1
X

T
Y            (2) 

Obviously, when k=0, the estimator of ridge regression is 
the least squares estimation, when k approaches infinity, the 
estimator of ridge regression tends to 0, so K should not be 
too large. To determine ridge parameter values by selecting 
the appropriate method and calculate the ridge regression 
results when K is different. The biggest advantage of ridge 
regression analysis method is to eliminate the influence of 
multiple common linearity and the estimation results are 
more stable and effective than the multiple linear regression 
of least square method and regression step by step. Ridge 
regression can solve the problem of redundant information 
between features, and access easily to the information of data 
classification [10].

In the data of the evaluation land’s intensive utilization, 
the selection and extraction of data feature is an important 
step. When people don't have the appropriate method to 
screen indexes, but all data input training, the complexity of 
the comprehensive evaluation of land will be high. The effi-
ciency of comprehensive evaluation will below and which 
will affect the accuracy of land’s intensive evaluation. To 
use the ridge regression selection, training, the complexity of 
the comprehensive evaluation of land would be reduced. RR-
GASVM evaluation process diagram is such as Fig. (1). The 
curve of RR-GA-SVM evaluation prediction is such as Fig. (2). 

 

Fig. (1). RR-GASVM evaluation process diagram. 
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2.2.2. Methods of Land Intensive Evaluation Based on RR-
GASVM 

(1) The principle of SVM

The founder of SVM, V. Vapnik began to study the sta-
tistical learning theory as early as 60s. In 1971, V. Vapnik 
and A. Chervonenkis proposed an important theoretical 
foundation of SVC-VC dimension theory. In 1982, V. Vap-
nik proposed the principle of the structural risk minimiza-
tion, which was called the cornerstone of SVM algorithm 
and of epoch-making significance. In 1995, Cortes and Vap-
nik further explored the classification of nonlinear optimal 
boundary, and in 1995, they proposed the classification of 
SVM completely. 

For given training sample set:  

liRyRxyxD i

d

iii ,...,2,1},,),{( ==
        (3) 

SVM solves linear inseparable in the original space x by 
mapping the original variable into a high dimensional 
space )( . 

In the high dimension space, finding  based on struc-
tural risk minimization. 

Non-negative slack variable and penalty factor C can be 
expressed as optimization problems. 
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Here, C is a given constant beforehand, and the upper 
boundary and lower boundary which controlling output con-
straint. 

Lagrange multiplier. 
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Here, it is though laser multiplier, which is only part of 
the zero, that will be marked as nonzero though laser product 
factor, which is the support vector that is obtained by SVM 
training. 

According to the theorem, it is known that appropriate 
kernel function is used in the optimal  

K(xi, yi)=( (xi). (xi))            (7) 

hyper plane.  

At this point, the objective function of two time pro-
gramming becomes  

1 1 1

1
( ) ( )

2

l l l
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w y y K x x
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=

       (8) 

The corresponding classification decision function also 
becomes 

1

sgn( ( ) )
l

i i i j

i

f x y K x x b
=

+

         (9)  

This is the support vector machine [11]. 

To improve the generalization ability of SVM by the 
structural risk minimization principle, SVM has a set of vis-
ual and good classification ability which linearly inseparable 
samples of low dimensional space will be mapped to high 
dimensional feature space by a nonlinear transformation of 
kernel function and construct the optimal hyper planes and 
decision function in low dimensional space. According this, 
people can solve a given X and find a real valued function 

 

Fig. (2). The curve of RR-GA-SVM evaluation prediction. 
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f(x) on the training set Rn, and then infer the output y which 
the X correspond. Parameter selection of support vector ma-
chines C and kernel function parameter is a complex prob-
lem.  

The domestic academic circles optimize the parameters 
of SVM by the neural network, which has the learning prob-
lem, namely, it looks nice in learning results, but the gener-
alization ability is poor in fact. Neural network training input 
layer nodes and the number of hidden layer nodes is pro-
posed with reference to some experience formulas to deter-
mine, which affect the training results. Adaptive genetic al-
gorithm global optimization characteristics, using the charac-
teristics of genetic algorithm (that is GA), support vector 
machine model is constructed for the adaptive parameter 
optimization algorithm to get the optimal parameter values 
of SVM, and effectively improve the accuracy and efficiency 
of the evaluation, which provides an effective way to solve 
the problem of selecting the parameters of support vector 
machine.

(2) The genetic algorithm optimized support the 
achievement of vector machine (GASVM)

Genetic algorithm is a kind of method to search the opti-

mal solution by simulating the process of natural evolution, 

it initially by Professor J. Holland Michigan of the Univer-

sity of American first proposed in 1975 which is a kind of 

search algorithms that can be used in complex system opti-

mization with robustness. Compared with the traditional op-

timization algorithm, the traditional optimization algorithms 

tend to deal directly with the actual value of the decision 

variables, and the genetic algorithm can imitate biological 

genetic and the genetic algorithm can intimate biological 

genetic and evolutionary mechanism of nature and regarded 

fitness as the search information directly, without derivatives 

and other auxiliary information. Genetic algorithm is used to 

search for information of multiple points, with implicit paral-

lelism. The genetic algorithm uses probability search tech-

nology, and non-deterministic rules [12].

After the processing of comprehensive evaluation of land 

data, people transmit it to the evaluation in order to achieve 

the evaluation results of GA-SVM. The comprehensive 

evaluation method of land based on the RR-GASVM is not 

that construct plane on the sample directly, but carries out 

ridge regression transform on the sample, then to use 

GASVM to transform the training samples in order to get the 

optimal hyper plane to classify samples. The principle of 

RR-GASVM is as follows. 

Step 1: Input samples and ridge regression on the sam-
ple. 

Step 2: Generating initial population with random or a 
certain probability and selecting of a number of individual.  

Step 3: Forming the corresponding training data and test 
data.  

Step 4: Training data and test data is used to train and 
test by SVM according to the penalty factor C of each chro-
mosome and kernel function value. 

Step 5: Calculating the fitness value of each individual. 

 

Fig. (3). The flow chart of model optimization of RR-GASVM. 

Step 6: Determining whether they meet the final ratio 
condition, if they meet, we should let them exit the loop, end 
genetic optimization, and the optimized parameters should 
be put into the SVM operation, otherwise, go to step 6. 

Step 7: Performing crossover operator and mutation op-
erator, and then formation a new generation of individuals, 
returning to step 3 to continue the implementation of optimi-
zation [13, 14]. 

2.2.3. The Establish of Index System 

The objective comprehensive evaluation index system of 
land utilization in Zhejianghu must be based on the evalua-
tion index system of data collection. The sample datum is 
from the “Statistical Yearbook of Anhui in 2013”, including 
the rate of the natural, economic and social aspects. This 
paper established evaluation index system of comprehensive 
utilization of land from three aspects of economic, ecological 
and social benefits on the basis of previous studies. The eco-
nomic benefit indexes including the GDP of everyone 
(wanyuan) X1, gross value of industrial output (one hundred 
billion yuan) X2,everyone’s disposable income of ur-
ban(wanyuan) X3, everyone’s grain yield (kg) X4. Ecological 
benefit indexes including everyone’s park green space area 
(m

2
) X5, forest coverage rate (%) X6, city green coverage rate 

(%) X7, nature reserve (%) X8, the proportion of the avail-
able jurisdiction area of everyone (mu) X9 grassland area, 
per capita afforestation area (mu) X10. Social benefit indexes 
including the urban population proportion (%) X11, the natu-
ral population growth rate (%) X12, the area of established 
X13 (Thousands of square kilometers), the population density 
(people/ Thousands of square kilometers) X14, agricultural 
utilization of land (%) X15, the family housing area of rural 
residents(m

2
) X16, everyone’s urban road area (m

2
) X17, den-

sity of urban population X18 (people/ thousands of square 
kilometers), the urban population proportion (%) in the end 
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of year X19. The disposable income of urban one person re-
fers to that part of all cash receipts used to arrange daily life 
can be reflected, it is income which deducted pay income 
tax, social-security fees of personal pay as well as the in-
come of the person who was researched after charge to an 
account. The utilization of agricultural land, the index of 
agricultural land, refer to the land used for agricultural pro-
duction directly, including cultivated land, garden land, for-
est land, grassland and the proportion of other land area ac-
counting for total land area. Omit table). 

3. RESULTS 

In this paper, data is from China statistical yearbook of 
2013, the RR- GASVM of land utilization evaluation in Ji-
angzhehu. Firstly, use ridge regression to remove linear vari-

able existing in the evaluation index system of comprehen-
sive utilization of land and modify appropriately when k is 
the value of 0.05, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1, 
while combining the ridge regression coefficient of different 
k values [15], such as Table 1. 

To get rid of the independent variables of stable standard-
ized ridge regression coefficient and small absolute value, 
the independent variables of unstable standardized ridge re-
gression coefficient and vibration tending to zero, the inde-
pendent variables of unstable standardization ridge regres-
sion coefficient. Through the analysis of Table 1, compared 
the ridge trace figure the integrity of evaluation index system 
of comprehensive utilization of land in economic, ecological 
and social benefits the retain indexes is such as urban 
population proportion X11, the growth rate of natural popula-
tion X12, 

Table 1. The value of ridge regression coefficient when k is different. 

k 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 

b0 20.7076 30.0339 31.5808 31.8342 31.7139 31.4572 31.1488 30.8244 30.5002 30.1837 29.8784 

b1 -0.341 -0.1536 -0.1383 -0.1304 -0.1248 -0.1203 -0.1165 -0.1131 -0.1101 -0.1073 -0.1047 

b2 0.5787 0.5433 0.5165 0.4916 0.4697 0.4502 0.4329 0.4172 0.4031 0.3901 0.3783 

b3 -0.0003 -0.0002 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 

b4 -0.0003 -0.0003 -0.0002 -0.0002 -0.0002 -0.0002 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 

b5 0.0011 0.0001 0 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 

b6 -0.0006 0.0001 0 -0.0001 -0.0001 -0.0002 -0.0002 -0.0002 -0.0002 -0.0003 -0.0003 

b7 -0.0064 0.0002 0.0002 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 

b8 -0.6819 -0.3522 -0.2879 -0.2595 -0.2419 -0.229 -0.2187 -0.21 -0.2024 -0.1956 -0.1894 

b9 0.0072 0.0204 0.023 0.0233 0.0231 0.0227 0.0223 0.0218 0.0214 0.0209 0.0204 

b10 2.7944 3.4113 2.8589 2.7098 2.6595 2.6389 2.6267 2.6154 2.6023 2.5867 2.5684 

b11 -0.1801 -0.0513 -0.0446 -0.0427 -0.0419 -0.0413 -0.0408 -0.0403 -0.0399 -0.0394 -0.039 

b12 0.0039 -0.0834 -0.1123 -0.1167 -0.1147 -0.1107 -0.1062 -0.1018 -0.0976 -0.0936 -0.09 

b13 0.0453 -0.0357 -0.0521 -0.058 -0.0608 -0.0621 -0.0628 -0.063 -0.063 -0.0629 -0.0626 

b14 0.0072 0.0004 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 

b15 0.4645 0.1899 0.1262 0.0955 0.0771 0.0649 0.0562 0.0498 0.0449 0.0411 0.0381 

b16 0.0237 0.0081 0.0057 0.0043 0.0034 0.0027 0.0021 0.0017 0.0014 0.0011 0.0008 

b17 -0.2297 -0.0778 -0.0539 -0.0434 -0.0372 -0.033 -0.0297 -0.0271 -0.0249 -0.023 -0.0213 

b18 0.0166 -0.0067 -0.0088 -0.0089 -0.0086 -0.0082 -0.0077 -0.0073 -0.0068 -0.0064 -0.006 

b19 -0.0405 -0.1181 -0.1196 -0.118 -0.1157 -0.1133 -0.1108 -0.1084 -0.1061 -0.1039 -0.1017 

Table 2. GA-SVM and RR-GA-SVM training and testing results. 

Evaluation Method Training/Test Sets Mean Square Error MSE The Correlation Coefficient R Time 

GA-SVM 28/29 3.604 95.345 % 166.528 S 

RR-GA-SVM 28/29 2.686 97.079 % 158.879 S 
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GDP X1, the output of gross industrial value of everyone 
X2, disposable income urban everyone X3, the established 
area X13, population density X14, urban road area of everyone 
X17, urban greening coverage X7, available grassland area of 
everyone X9, planting area of everyone X10. The comprehen-
sive utilization evaluation results of land in Jiangzhehu based 
on RR - GASVM and GASVM are in the following Table 3. 

By comparing the predicted results of GA-SVM and RR-
GA-SVM from Table 2, to get the following conclusions 
based on SVM and RR-GASVM. 

(1) In terms of precision of land’s intensive utilization, 
the accuracy of RR-GASVM evaluation is higher than that 
of the standard of the GASVM land evaluation and the 
evaluation device of RR -GASVM is faster than that of 
GASVM in evaluation convergence speed. When the quan-
tity of data is larger, it is required for large computing re-
sources solving process of GASVM, which influenced the 
speed of assessment. Processing and obtain the index of 
comprehensive land utilization, can improve the accuracy 
and efficiency of land utilization evaluation by RR – 
GASVM [16]. 

(2) The data of land intensive utilization can greatly re-
duce the complexity of the training model by ridge regres-
sion, which reduced the model fitting phenomenon and the 
storage space to a certain extent. It is sped up the training 
speed of SVM and obtained satisfactory results. Choosing 29 
as test samples, 28 as training samples, evaluation accuracy 
is higher based on RR- GASVM than that of using GASVM, 
and its training time is short. The mean square error of com-
prehensive evaluation of land utilization (that is MSE) is 
2.68608, that the time of running is 158.879183s and correla-
tion coefficient R is 97.0796%, which shows that the predic-
tion result is scientific. In the meantime, the mean square 
error of comprehensive evaluation of land utilization (MSE) 
is 3.60413,that the operation time is 166.528659 s and corre-
lation coefficient R is 95.3453% based on GASVM on the 
same condition. 

(3) The ranking of evaluation of land’s comprehensive 
utilization in Shanghai, Jiangsu, Zhejiang is three, four, and 
six. The land’s comprehensive utilization in above areas is 
similar to the areas of Beijing, Tianjin, Shandong, Guang-
dong and Liaoning, and the ranking of these areas are located 
in the top 10. 

4. DISCUSSION 

(1) From the effect of comprehensive utilization of land, 
people can conclude that the ranking of land’s comprehen-
sive utilization effect is located at the top in Jiangzhehu and 
disposable income of one person, grain output of everyone, 
and the ranking of GDP of everyone is better. Specifically, 
the ranking of disposable income of everyone in Jiangzhehu 
is 1, 4, 2, and the ranking of grain yield is 5, 2, 17. Overall, 
the ranking is not synchronous, the industrial output of Ji-
angzhehu ranked 15, 2, 5 and established area ranked 20, 3, 5 
respectively.

(2) From the demographic situation, the distribution of 
population is non-uniform in Jiangzhehu. The proportion of 
urban population of the 3 areas ranked 1, 6, 5. The urban 
population at the end of year is seated 1, 6 and 5. Population 

density ranked 7, 21, 23 respectively. The natural population 
growth rate located at 18 19, 25. Urban population density is 
situated 7, 21, 23 respectively.

(3) From the efficiency of agricultural land utilization, 
the efficiency of agricultural land utilization is low in Ji-
angzhehu, specifically, the ranking of agricultural land utili-
zation is 28, 24, 13, housing area of rural residents in every 
family lied in 2, 3, 1,as well as urban road area of everyone 
ranked 28, 2 and 6 respectively.

(4) From the aspects of land ecosystem, the difference is 
large among Jiangzhehu. Specifically, the parks’ greenbelt 
area of everyone in Jiangzhehu ranked 28, 8, 9. The rate of 
forest coverage ranked 26, 23, 3. The coverage rate of city 
green ranked 18, 3, 11. The population of nature reserve area 
accounting for total area ranked20, 24, 28. The available 
grassland area of everyone ranked 28, 27, 22. Forestation 
area of everyone ranked 28, 26, 24 respectively.

5. SUGGESTIONS

5.1. Consolidating the Gained Results of Land Compre-

hensive Utilization and Strengthen Innovation of Land 

Management System 

Jiangzhehu will increase urban construction land directly 
by promoting the rural collective construction land in mar-
ket, accelerating rural land circulation equal to the farmers 
transfer their using right of land, which letting the scattered 
land together in order to realize intensive and large-scale 
operation, improving the utilization efficiency of rural land, 
optimizing allocation of agricultural resources, speeding up 
agricultural modernization development, improving the effi-
ciency of land utilization, saving the urban construction land.

5.2. Increasing the Protection of the Ecological Function 
to Protected Areas

Jiangzhehu should increase the proportion of nature re-
serves and the planting area of everyone. In terms of natural 
environment, these areas should pay attention to the use of 
pesticides reasonably, control the discharge of industrial 
waste water, waste gas, focus on the garbage disposal and 
the level of green, in addition, these areas should control the 
speed of urban expansion, control the growth rate of natural 
population, maintain reasonable population density, increase 
investment in forestry development, and promote the rate of 
forest coverage, push green tree planting project vigorously, 
strengthen the construction of city country parks, etc, pro-
mote the protection of the ecological function protected ar-
eas.

5.3. Insisting on the Principle of Paying Equal Attention 

to Development and Consolidation, While the Land is 
Suitable for Farm, and Plant Forest While the Land is 

Suitable for Plant

Jiangzhehu should improve land utilization and the eco-
logical environment at the same time that these areas culti-
vated land's ability of resisting natural disasters. According 
to the present situation of farm land in these three which 
include Jiangsu, Zhejiang and Shanghai, these areas should 
adjust and optimize industrial layout actively, and promote 
the synchronous implementation of flat land and land circu-
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lation vigorously, as well as develop the consolidation pro-
ject of land scientifically and systematically. There is a clear 
need to supervise the construction of land strictly in the de-
velopment process of cultivated land occupied, improve the 
fertility of the land resource by developing constantly as well 
as reduce water loss and soil erosion, improve the compre-
hensive ability of resistance to natural disasters and promote 
land reclamation and ecological restoration as much as pos-
sible. 

CONCLUSION 

This paper established evaluation index system of the de-
velopment model of new urbanization. 

RR and GA have already widely applied to optimizing 
calculating at present, intelligent design, neural network 
training etc., it is a rising method. To establish RR-GA SVM 
models for comprehensive utilization of land of Jiangzhehu. 
The result of SVM algorithm trained by RR - GA is better 
than that of the GA. The study on one group of algorithms of 
RR - GA SVM, whether in the theory or in practicing, is 
developing. The existing research results are still quite scat-
tered. Many unknown fields need studying, especially the 
mathematical foundation of RR - GA SVM seems much 
weaker, lacks deep theories analysis with general signifi-
cance, and this is also an important direction that needs to be 
studied in the future.  
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