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Measurement on the Harmony Coefficient of Agro-eco-economic Sys-

tem in the Arid Region
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Abstract  On the basis of the present research progress of ecological agriculture, we take Minle County and Linze County located in the middle
reaches of Heihe River as the typical research units. Based on the rural social and economic data during the period of 2000 — 2010, theory and
method of mathematical statistics are used to establish the measure theory and model of agro-eco-economic system harmony coefficient, inclu-
ding efficacy function, function of harmony coefficient, harmony coefficient and level of harmony coefficient. Based on the actual situation of
research region, evaluation indicator system of agro-eco-economic system is established and measurement is carried out. Results show that the
regional agro-eco-economic system in research region was in a serious imbalance in 2000 —2013. The harmony coefficient of Minle showed a
slight rise from 2000 to 2004, and then presented a fluctuating decline. Its rank of harmony coefficient experienced serious imbalance-extreme
imbalance-moderate imbalance-low imbalance-serious imbalance-high imbalance. At the same time, the similar tendency happened in Linze
County. The measuring results of subsystem in 2000 —2013 further indicated that except that the harmony coefficient of economic subsystem in
Minle County and Linze County was moderate and high, the ecological subsystem was at Level II and Level III, and social subsystem was at

Level IV and Level 111, in high and low imbalance status. Finally, several recommendations were put forward for optimizing agro-eco-economic

system.
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1 Introduction

Agriculture has long been regarded as a strategic industry for peo-
ple, and the construction of ecological environment is also funda-
mental to the sustainable economic development in arid inland are-
as. However, in these areas, the agricultural production pattern is
backward, there are extreme water shortages, and the mode of
farming is extensive, which has led to increasingly intensified soil
erosion, desertification and resource depletion. Agro-eco-econom-
ic system is a complex ecosystem integrating society, economy and
nature, and how to handle the relationship between agricultural
economic development and environmental protection is an issue to
be urgently studied and solved for sustainable development in the
water scarcity areas. With Ziyang District of Yiyang City, Wuhu
City, Xinxing County and Guanzhong Area as the empirical study
areas, some scholars have done relevant systematic measure-

4] But so far, few studies have been reported about the

ment
middle reaches of Heihe River in the northwest inland arid region.
This region has developed oasis agriculture, but the ecological en-
vironment is fragile, water resources are scarce, and agricultural
water accounts for more than 85% . The irrigation water use effi-
ciency is only 44.55% , well below the level of 70% —80% in
some countries which efficiently use water'”’. In view of this, with
the middle reaches of Heihe River as the typical study area, this
paper builds the evaluation function model, and considers regional
feature to select the evaluation indicator system for measurement
on rank of harmony coefficient of agro-eco-economic system, in or-
der to provide a scientific basis and theoretical reference for mak-

ing strategy about coordinated development of agro-eco-economic
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system in the arid inland region.

2 Study area and data sources
2.1 Study area
River include Shandan County, Minle County, Ganzhou District,

The regions in the middle reaches of Heihe

Linze County, Gaotai County and Sunan County in Zhangye City of
Gansu Province, having 95% of arable land, 91% of population
and 89% of GDP in the whole basin. They are the main irrigated
agricultural areas, and also the main water use areas in the Heihe
River valley'®'. Thus, this paper takes Minle County and Linze
County in the middle reaches of Heihe River as the typical study
areas. Minle County is located in the southeast of Zhangye City,
with an elevation of 1589 — 5027 m. The annual average total
amount of water resources is 439 million m’ | the average rainfall is
89 —293 mm, and the average evaporation is 1638.4 mm. It fea-
tures a temperate continental desert and steppe climate, with
scarce rainfall and strong evaporation. The total area of arable
land is 62500 ha, and the irrigated land accounts for more than
60% . It is a typical oasis irrigated agricultural area. It now has
jurisdiction over 6 towns, 4 townships, and 1 eco-industrial park.
The permanent population is 0.2422 million, and the agricultural
population is 0. 188 million. Linze County is located in the central
plains region of Gansu Corridor, with an altitude of 1380 — 2278
m. The annual average total amount of water resources is 1. 382
billion m®, the average annual rainfall is 108.4 mm, and the aver-
age evaporation is 1830.4 mm. It also has a typical continental
desert and steppe climate characterized by dry climate, rare rain-
fall and strong evaporation. The region is dominated by flat oasis
plain with fertile soil,, and it is an irrigated agricultural area with a
long history, and now the arable land area is 19000 ha. It has ju-
risdiction over 5 towns and 2 townships, with a total population of

0. 148 million.



48 Asian Agricultural Research 2016

2.2 Data sources The rural socio-economic statistics are from
Statistical Yearbook of Minle County, Statistical Yearbook of Linze
County, relevant statistical data of local bureau of water re-

sources, field survey data, and questionnaire survey data.

3 Building of evaluation model and selection of evalu-
ation indicators

3.1 Building of evaluation model Based on the evaluation
theory system for the agricultural ecological harmony coefficient
presented by Yang Shiqi''’ | this paper builds the evaluation model
system for harmony coefficient, including efficacy function, func-
tion of harmony coefficient, interval of harmony coefficient, and
rank of harmony coefficient.

3.1.1

influence of indicator efficacy on system harmony coefficient, the

Efficacy function. Typically, according to the different

efficacy function can be divided into positive and negative efficacy
function'” ™.
When EC (x;;) has positive efficacy, the system harmony co-
efficient will increase with increase of y;.
i ~Bi
EC(x;) =7—, Bi< xi <q 1
() =2 B <x s, (1)
When EC (y; ) has negative efficacy, the system harmony
coefficient will decrease with increase of y;.
A — X
EC L =1 AJ
(XU ) Qi _Bij
In the above formula, EC (y;;) is the efficacy coefficient of
evaluation indicators, with range of 0 < EC (y;) < 1. When
EC (x;) = 0, the objective is the worst; when EC (y,;) =1,

the objective is most satisfactory. i is the subsystem subscript; j

s Bi S Xy Sy (2)

is the subsystem evaluation indicator subscript; a; and B; are the
maximum and minimum value of evaluation indicators, respec-
tively.
3.1.2 Function of harmony coefficient. The system is usually a
complex multi-index system, and the single efficacy coefficient is
not sufficient to indicate the coordination status of system, so there
is a need to establish the function with index efficacy coefficient as
the independent variable to evaluate the overall coordination level
of system. This function is function of harmony coefficient
(FHC) , and its value is harmony coefficient ( HC). The basic
model of function of harmony coefficient is as follows .
ko m
S i;j;[(EC(Xij) _EC()?U)JZ

HC=1- m , 8= S

where HC is harmony coefficient; EC(y; )is the mean of efficacy co-

efficient; n is the number of evaluation indicators; & is the number
of subsystem; m is the number of evaluation indicators in subsys-
tem. In the previous study, it is found that the above function of
harmony coefficient can not overcome the shortcomings when the ef-
ficacy coefficient of regional system is equal, so based on the study
of Yang Shigi and Gao Wangsheng (2000) , formula (3) is correc-
ted, and the corrected function of harmony coefficient is as follows:

HC =EC(y;) - S (4)

Harmony coefficient (HC) is an important basis for assessing
the calculation results and judging the system coordination, and its

;[0 1]
range 18

. Based on the actual situation of the study area, this
paper also considers the case of HC <0, and regards it as the ex-
treme system imbalance.

3.1.3 Rank of harmony coefficient. Currently, there is no uni-
form classification standard for the harmony coefficient about agro-
eco-economic system. Based on the connotation of coefficient of
variation, this paper draws on the existing research results on har-
mony coefficient division interval® ™ | and each interval repre-
sents a level, to finally form a continuous rank of harmony coeffi-

cient. The classification is shown in Table 1.

Table 1 Classification of harmony coefficient and rank of harmony coef-

ficient
HC RHC Meaning
< 0.0000 0 Extreme imbalance
0. 0000—0. 1000 1 Serious imbalance
0.1001—0.2000 2 High degree imbalance
0.2001—0. 3000 3 Moderate imbalance
0.3001—0.4000 4 Low degree imbalance
0.4001—0. 5000 5 Weak imbalance
0.5001—0. 6000 6 Weak coordination
0.6001—0. 7000 7 Low degree coordination
0.7001—0. 8000 8 Moderate coordination
0.8001—0. 9000 9 High degree coordination
0.9001—1. 0000 10 Extreme coordination

Table 2 The evaluation indicator system for harmony coefficient of ag-
ro-eco-economic system

No. Efficacy

Subsystem  Evaluation indicators
type
Ecological ~ Crop sown area,//10° ha X1 +
subsystem  Afforestation area//10° ha Xi2 +
Fertilizer application rate//10* t X13 -
Effective irrigation area//10* ha X4 +
Trrigation water use // m®/ha X15 +
Economic Total output value of agricul[ure//lo8 yuan X1 +
subsystem  Grain yield /' kg/ha X2 +
Total power of agricultural machinery Vi 10* KW x23 +
Number of agricultural practitioners //10* X2 +
Rural per capita net income Y yuan X25 +
Per capita GDP // yuan X26 +
Fiscal expenditure on agricultural support //10* yuan X27 +
Social Number of livestock //10* X31 +
subsystem  Total meat production//10* t X3 +
Total milk production //10* t X33 +
Total fruit yield //10* t Xa o+
Population growth rate /% X35 -

3.2 Selection of evaluation indicators As mentioned above,
agro-eco-economic system is a complex system involving ecology,
economy and society. Based on the indicator selection by Yang

Shiqi (2008) and Niu Yuanyuan (2010), combined with the ac-

tual level of agricultural economic development in the study area,
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this paper takes into account indicator accessibility, and establi-
shes the following evaluation indicator system for the coordinated

development of agro-eco-economic system ( Table 2).

4 Empirical analysis

Based on the evaluation indicator system, we use formula (1),
(2) and (3) to calculate the efficacy coefficient, harmony coeffi-
cient and rank of harmony coefficient about agro-eco-economic
system in Minle County and Linze County during 2000 —2010, re-
spectively (Table 3 =5). In calculating the efficacy coefficient,
in order to avoid the coefficient of 0 and 1, we properly adjust the
extreme value with reference to the approach of Yang Shiqi et al.
(2006). We amplify the maximum value by 1% and reduce the
minimum value by 1% , so that the efficacy coefficient of extreme
value tends to 0 and 1. Based on the tables and figures concerning
harmony coefficient and rank of harmony coefficient of agro-eco-
economic system, it can be found that the harmony coefficient of
agro-eco-economic system in the study area is in a state of serious
imbalance on the whole, showing a trend from rise to fall. The re-
gional harmony coefficient of Minle County rose from 0. 0804 in
2000 to 0.3027 in 2004, and then went through a fluctuating de-
cline. It dropped to 0.0893 in 2010, and it rose slightly compared
with the early study period, but they were generally at the same
level. The harmony coefficient level also experienced the process
of " serious imbalance—extreme imbalance— moderate imbal-
ance—low degree imbalance—serious imbalance". As can be
seen from Fig. 1, the harmony coefficient level declined from seri-
ous imbalance in 2000 to extreme imbalance in 2001 ; the harmony
coefficient peaked to 0.3027 in 2004, and the harmony coefficient
level increased to a certain extent, but it was still the low degree
imbalance; subsequently, it dropped to the state of moderate im-
balance, and finally reverted to the serious imbalance level in the
early study period. This is mainly due to the decreasing or con-
stant afforestation area, irrigation water use and effective irrigation
area in ecological subsystem having positive efficacy for the region-
al system. It was improved slightly in 2003, but it was still in a
state of high degree imbalance. Similarly, the regional harmony
coefficient of agro-eco-economic system in Linze County also
showed a similar trend like in Minle County. Its harmony coeffi-
cient peaked to 0.2887 in 2008, less than the maximum harmony
coefficient of Minle County, and its harmony coefficient level
(moderate imbalance ) was also lower than the level in Minle
County when the harmony coefficient was maximal. In 2013, the
harmony coefficient dropped to 0.2945, but it rose greatly com-
pared with 0.037 in 2000, and it was at the moderate imbalance
level, which was related to the " eco-city" strategy promoted by

the local government. The regional agro-eco-economic system

showed a gradual improvement trend, which was further illustrated
by Fig. 1.

constituted by a plurality of variables, so its coordination degree is

The agro-eco-economic system is a complex system

also related to the coordination degree of other subsystems. In
terms of the ecological subsystem, it shows imbalance state in
Minle County and Linze County. The harmony coefficient of eco-
logical subsystem in Minle County and Linze County reaches the
highest level of TII ( moderate imbalance ) ; the harmony coefficient
of ecological subsystem in Minle County rose from 0. 0876 in 2000
to 0. 1536 in 2013, and the harmony coefficient level also in-
creased to II, namely high degree imbalance ; the rank of harmony
coefficient of ecological subsystem in Linze County rose from I to
III, going from serious imbalance to moderate imbalance, mainly
because of increase in afforestation area and effective irrigation ar-
ea having positive effect on agricultural subsystem and decline in
the fertilizer application rate. At the same time, the economic
subsystem in the two counties showed a growing trend. Fig. 2
shows that the harmony coefficient of economic subsystem in Minle
County increased from 0. 0287 in 2000 to 0. 7162 in 2013, and the
rank of harmony coefficient also rose from I to VIII, indicating
that the state of economic subsystem was optimized from original
serious imbalance to moderate coordination. However, in 2001,
the values of some indicators with positive efficacy (such as total
output value of agriculture, grain yield, total power of agricultur-
al machinery, number of agricultural practitioners and rural per
capita net income) in Minle County decreased compared with the
previous year, and the rank of harmony coefficient declined from
I to 0, showing extreme imbalance. Similarly, the harmony coef-
ficient of economic subsystem in Linze County increased from
0.0142 in 2000 to 0. 8313 in 2013, and the rank of harmony co-
efficient also rose from I to IX, achieving the shift from serious
imbalance to high degree coordination, primarily because Heihe
River runs through Linze County and the farmland irrigation con-
venience is much higher than in Minle County. Fig. 2 further
shows this trend. The constantly optimized economic subsystem
in the two counties is related the increase in the value of some in-
dicators having a positive effect on the system coordination, such
as total output value of agriculture, total power of agricultural
machinery, rural per capita net income, per capita GDP and fis-
cal expenditure on agricultural support. In addition, the social
subsystem of the two counties shows a state of imbalance. How-
ever, the harmony coefficient of social subsystem in Minle County
is slightly higher than in Linze County. The harmony coefficient
of social subsystem in Linze County decreased to — 0. 013 in
2010, reaching a state of extreme imbalance, due to fast-growing
population having negative efficacy and declining fruit yield with

positive efficacy. With the decrease in the value of negative effi-
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cacy indicators and slight increase in the value of positive efficacy
indicators, the rank of harmony coefficient of social subsystem in
Linze County rose to III in 2013. Thus, the market orientation
and optimization of industrial structure are also important factors
that affect rural social development. Overall, the harmony coeffi-
cient of economic subsystem in the two counties exhibits an opti-
mizing trend, while the ecological subsystem and social subsys-
tem are uncoordinated, which affects the overall coordination of

regional agro-eco-economic system. The foregoing analysis shows

that agro-eco-economic system contains many elements; the eco-
logical subsystem and social subsystem inhibit the harmony coef-
ficient of agro-eco-economic system in Minle County and Linze
County; economic subsystem plays a role in promoting harmony
coefficient of agro-eco-economic system in Minle County and
Linze County. Only when the three subsystems are in a state of
harmony can the regional agricultural economy achieve coordina-

ted development.

Table 3 The efficacy coefficient of the evaluation indicators for agro-eco-economic system in Minle County
Subsystem Tndicators Year

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Ecological  Crop sown area /103 ha 0.0893 0.1380 0.1899 0.0747 0.6315 0.4659 0.6461 0.6575 0.7013 0.8653 0.9026 0.8310 0.9190 0.8123
subsystem  Afforestation are //10° ha 0.1341 0.1600 0.4219 0.9897 0.3501 0.0605 0.0514 0.0318 0.0771 0.0906 0.0001 0.2826 0.2531 0.2123
Fertilizer application rate //10* t 0.9581 0.7593 0.7246 0.6156 0.4556 0.4400 0.3584 0.2519 0.2268 0.0539 0.0479 0.1215 0.2158 0.0661
Effective irrigation area//10* ha 0.3289 0.3302 0.2792 0.2792 0.2792 0.7123 0.7123 0.7123 0.7123 0.7123 0.7123 0.9641 0.8134 0.9236
Irrigation water use //m®/ ha 0.5870 0.0611 0.5974 0.6567 0.6758 0.8763 0.8642 0.9751 0.6670 0.6583 0.0154 0.3631 0.3681 0.3734
Economic Total output value of agricuhmre//lo8 yuan 0.1015 0.0060 0.1285 0.1721 0.3206 0.3963 0.4254 0.5915 0.6746 0.8168 0.9840 0.8392 0.9321 0.8306
subsystem  Grain yield // kg/ha 0.5857 0.0077 0.2169 0.3592 0.4335 0.5711 0.5824 0.6820 0.7303 0.8355 0.9825 0.2314 0.3254 0.3687
Total power of agricultural machinery //10* KW 0.0287 0.0224 0.0720 0.1838 0.2376 0.3389 0.3774 0.4906 0.6443 0.8183 0.9686 0.7243 0.7943 0.8864
Number of agricultural practitioners //10* 0.4412 0.3235 0.7059 0.7059 0.2647 0.3235 0.3824 0.3529 0.2941 0.5000 0.5588 0.0413 0.0358 0.0314
Rural per capita net income // yuan 0.0720 0.0108 0.0943 0.1568 0.2561 0.3397 0.4125 0.4824 0.6169 0.7923 0.9797 0.3842 0.4753 0.5659
Per capita GDP//yuan 0.0051 0.0221 0.0760 0.1185 0.2190 0.2287 0.3165 0.4562 0.5984 0.7308 0.9851 0.9716 0.8085 0.9658
Fiscal expenditure on agricultural suppnﬂ//104yu3n 0.0002 0.0063 0.0051 0.0483 0.0219 0.0465 0.0811 0.2803 0.5432 0.8705 0.9899 0.8153 0.9249 0.9345
Social Number of livestock //10* 0.1358 0.1623 0.4669 0.5852 0.7096 0.8235 0.8914 0.9694 0.0196 0.1000 0.1457 0.8182 0.8746 0.8176
subsystem  Total meat production//10* t 0.0154 0.0858 0.2877 0.4538 0.5831 0.7714 0.9372 0.9911 0.5631 0.6994 0.8000 0.0773 0.1554 0.2331
Total milk production/10* t 0.0020 0.0316 0.3462 0.3914 0.5202 0.5984 0.6411 0.6570 0.9489 0.9707 0.7760 0.6962 0.7883 0.8764
Total fruit yield //10* t 0.0005 0.0283 0.8763 0.8057 0.5701 0.9306 0.9909 0.6491 0.9064 0.9644 0.9141 0.4223 0.4986 0.5762
Population growth rate // % 0.7614 0.0077 0.8046 0.7196 0.9036 0.5777 0.4219 0.3507 0.5244 0.4849 0.6803 0.6612 0.6563 0.6514

Table 4 The efficacy coefficient of the evaluation indicators for agro-eco-economic system in Linze County

Subsystem Indicators Year

’ 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Ecological  Crop sown area /10> ha 0.0952 0.1121 0.0169 0.2877 0.2500 0.2421 0.2302 0.2361 0.2312 0.2282 0.9732 0.8442 0.8931 0.9423
subsystem  Afforestation area /10> ha 0.0283 0.6923 0.9798 0.8462 0.3603 0.5814 0.0810 0.0081 0.0202 0.2348 0.1174 0.1216 0.1473 0.1535
Fertilizer application rate //10* t 0.9574 0.8404 0.6489 0.4362 0.1170 0.0532 0.4149 0.4574 0.4604 0.4128 0.3193 0.3073 0.2941 0.2114
Effective irrigation area //10° ha 0.0373 0.0373 0.0373 0.2220 0.7641 0.7650 0.7699 0.7699 0.7699 0.9528 0.5125 0.6528 0.7372 0.8226
Irrigation water use //m*/ ha 0.0801 0.8854 0.9607 0.9722 0.9393 0.9451 0.9671 0.9439 0.7940 0.0181 0.5434 0.6183 0.7203 0.7188
Economic  Total output value of agriculture //10® yuan 0.0041 0.0315 0.0589 0.0981 0.2150 0.2907 0.3574 0.5500 0.7727 0.8238 0.9854 0.2034 0.3056 0.4076
subsystem  Grain yield // kg/ha 0.9740 0.0164 0.5023 0.4171 0.2000 0.4025 0.4983 0.4493 0.4380 0.3818 0.7159 0.8732 0.7764 0.8795
Total power of agricultural machinery //10* KW 0.0081 0.0651 0.1473 0.2225 0.2725 0.5560 0.7114 0.7871 0.8295 0.8658 0.9823 0.6125 0.7184 0.8243
Number of agricultural pralctitioners//104 0.2600 0.0400 0.7600 0.7500 0.7200 0.7400 0.8600 0.8000 0.8900 0.9500 0.9200 0.7482 0.8547 0.8616
Rural per capita net income //yuan 0.0089 0.0623 0.1102 0.1709 0.2554 0.3253 0.3841 0.4539 0.5816 0.7367 0.9813 0.9108 0.8196 0.8284
Per capita GDP//yuan 0.0041 0.0488 0.0913 0.1435 0.2366 0.3281 0.4331 0.5662 0.7392 0.8788 0.9861 0.9097 0.9199 0.9301
Fiscal expenditure on agricultural support /10* yuan ~ 0.0000 0.0073 0.0057 0.0416 0.0456 0.0487 0.0818 0.1801 0.2282 0.8942 0.9900 0.4123 0.4983 0.5843
Social Number of livestock //10* 0.0138 0.0690 0.1218 0.2460 0.4069 0.5724 0.7770 0.9425 0.9103 0.9609 0.9747 0.9451 0.9059 0.9173
subsystem  Total meat production //10* t 0.0214 0.2171 0.3416 0.4484 0.5907 0.7687 0.9466 0.9644 0.1459 0.1388 0.5925 0.5135 0.4105 0.5075
Total milk production/10* t 0.0021 0.0126 0.0231 0.0441 0.0546 0.0966 0.2437 0.3487 0.5693 0.9790 0.9895 0.5623 0.6643 0.7665
Total fruit yield//104t 0.6134 0.6891 0.8487 0.0084 0.4118 0.3866 0.6639 0.9832 0.0924 0.3025 0.5000 0.5026 0.5106 0.4014
Population growth rate // % 0.7228 0.3883 0.9902 0.9943 0.7788 0.9870 0.7788 0.6116 0.6122 0.2801 0.0085 0.0335 0.0389 0.0443
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Table 5 HC and RHC of agro-eco-economic system in Minle County and Linze County

Regions System Indicators Year
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Minle Ecological subsystem HC 0.0876 0.0332 0.2018 0.1716 0.2913 0.2867 0.2345 0.2175 0.2104 0.1103 0.0086 0.0639 0.1036 0.1536
County RHC 1 1 3 2 3 3 3 3 3 2 1 1 2 2
Economic subsystem HC 0.0287 -0.0257 0.1429 0.1127 0.2325 0.2278 0.2756 0.3587 0.3516 0.5514 0.6502 0.6923 0.7102 0.7162
RHC 1 0 2 2 3 3 3 4 4 6 7 7 8 8
Social subsystem HC 0.206  0.1515 0.3201 0.2899 0.4097 0.405 0.3528 0.3359 0.3288 0.2286 0.127  0.2657 0.2831 0.3106
RHC 3 2 4 3 5 5 4 4 4 3 2 3 3 4
Regional system HC 0.0804 —0.0506 0.2098 0.1776 0.3027 0.298 0.2836 0.297 0.2897 0.2405 0.0893 0.1042 0.1027 0.1126
RHC 1 0 3 2 4 3 3 3 3 3 1 2 2 2
Linze Ecological subsystem HC 0.0474 0.0949 0.1389 0.1925 0.2784 0.2657 0.2684 0.2124 0.2019 0.0454 -0.0148 0.0956 0.1589 0.1792
County RHC 1 1 2 2 3 3 3 3 3 1 0 1 2 3
Economic subsystem HC 0.0142 0.0618 0.1057 0.1594 0.2453 0.2326 0.2352 0.4092 0.5188 0.6023 0.7048 0.7179 0.7246 0.8313
RHC 1 1 2 2 3 3 3 5 6 7 8 8 8 9
Social subsystem HC 0.0752 0.1227 0.1667 0.2204 0.3062 0.2935 0.2962 0.2402 0.2297 0.0732-0.013  0.1983 0.2024 0.2068
RHC 1 2 2 3 4 3 3 3 3 1 0 2 3 3
Regional system HC 0.037  0.0896 0.1348 0.1891 0.2755 0.2627 0.2654 0.2753 0.2887 0.126  0.0514 0.1929 0.2037 0.2945
RHC 1 1 2 2 3 3 3 3 3 2 1 3 3 3
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’ 5.1 Conclusions In this paper, we take Minle County and
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Fig. 2 HC of ecological subsystem, economic subsystem, social subsystem and regional system in Minle County and Linze County

out.

Results show that the regional agro-eco-economic system in
research region was in a serious imbalance in 2000 —2013. The
harmony coefficient of Minle showed a slight rise from 2000 to
2004, and then presented a fluctuating decline. Its rank of harmo-
ny coefficient experienced serious imbalance-extreme imbalance-
moderate imbalance-low imbalance-serious imbalance-high imbal-
ance. At the same time, the similar tendency happened in Linze

County. The measuring results of subsystem in 2000 — 2013 further

indicated that except that the harmony coefficient of economic sub-
system in Minle County and Linze County was moderate and high,
the ecological subsystem was at Level Il and Level III, and social
subsystem was at Level IV and Level III, in high and low imbal-
ance status. Obviously, the harmony coefficient of economic sub-
system in the two counties exhibits an optimizing trend, while the
ecological subsystem and social subsystem are uncoordinated,
which affects the overall coordination of regional agro-eco-econom-

ic system. Only when the three subsystems are in a state of harmo-
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ny can the regional agricultural economy achieve coordinated de-
velopment.

5.2 Policy recommendations (i) Vigorously promoting the
construction of green national economic system. It is necessary to
include ecological protection into the economic and social develop-
ment; incorporate the scarce water resources into the national eco-
nomic accounting system to make it become an important part of
green national economic accounting; making the taxes that can di-
rectly or indirectly promote environmental protection fall within the
category of "green taxes" , in order to promote the construction of

water-saving and pollution-preventing society'”’. (ii) Vigorously

porting facility renovation and construction in the irrigation areas,
and speed up the medium and small river control and small reser-

voir reinforcement.
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