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Abstract

Identifying impact factors that effectively indicate river health status and its
changes, and conducting evaluations thereof, is crucial for the eco-hydrological
conservation and adaptive management of inland rivers. Taking the Kaqun-
Ailike Tamu reach of the Yarkant River as the assessment section, a river health
assessment indicator system comprising 23 indicators was established based on
the Pressure-State-Response (PSR) model; a river health assessment criterion of
“achievable optimal state” was proposed; on this basis, the coordinated develop-
ment degree theory was introduced into river health assessment, a river health
assessment model based on coordinated development degree was established,
and evaluation standard grades for coordinated development degree and classi-
fication of river health grades were developed. The river health status of the
assessment section at the current level (year 2015) was evaluated and analyzed.
The results show that: for the Yarkant River assessment section, the total co-
ordinated development degree D_ total = 0.495, the comprehensive evaluation
index T total = 0.537, the coordinated development type belongs to the “weakly
uncoordinated type” , and the health status belongs to the “sub-healthy” grade,
indicating that the health status is in a critical transitional state from healthy
to unhealthy, and the river health status is under threat. In future integrated
river management, consideration should be given to improving the coordinated
development level among the three system elements of pressure-state-response
factors, while prioritizing the restoration of corresponding indicator levels under
the response factor.
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Full Text
Abstract

It is crucial for ecological hydrological conservation and river adaptability man-
agement in arid inland river basins to identify and evaluate the factors affecting
river health and its changes. The Yarkant River section from Kaqu to Ayrik
Tam was selected as a typical study area, where a river health evaluation index
system comprising 23 indicators was established based on the pressure-state-
response (PSR) model, and corresponding evaluation standards were proposed.
The theory of coordinated development degree was introduced to assess river
health, and an evaluation model was developed based on this approach. The
standard levels for coordinated development evaluation were established and
categorized, enabling the assessment and analysis of river health in 2015. The
results revealed a coordinated development index of D_ total = 0.495 and a
comprehensive evaluation index of T_ total = 0.537 along the river section, in-
dicating a “slightly uncoordinated” development type and a “sub-health” status.
These findings demonstrate that the river’ s health is under threat. For future
comprehensive river management, the coordinated development level among
pressure-state-response factors should be improved, with particular emphasis
on enhancing the corresponding index levels under restoration-response factors.

Keywords: coordinated development degree; reachable best standard; PSR
model; river health; Yarkant River

3.1 Coordinated Development Degree Model

The coordinated development degree model is a method for evaluating the coor-
dinated development state among multiple systems [17, 28]. This approach has
been widely applied in assessing coordinated development among population,
economy, and ecological systems [29], urbanization and environment systems
[30], and water resource systems [27]. Within the PSR model framework, the
coordinated development degree among pressure, state, and response systems
can be calculated to reflect the overall health status of the river.

3.8 Coordinated Development Degree Evaluation Model

The coordinated development degree evaluation model assesses the coordinated
development state among systems. According to previous research [29, 32],
when evaluating coordinated development among pressure, state, and response
systems, the coordination degree C and comprehensive evaluation index T are
first calculated. The coordination degree C reflects the proximity among sys-
tems, with values closer to 1 indicating better coordination. The comprehensive
evaluation index T reflects the overall development level of the three systems.
The coordinated development degree D is then calculated as:

D=CxVT, T=af(z)+Bgly) +h(z) (10)
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where D is the coordinated development degree (0 D 1); T is the compre-
hensive evaluation index of pressure, state, and response systems, reflecting the
overall development level; , | and are weight coefficients (0-0.39), typically
set as 1/3 each; and f(x), g(y), and h(z) are the standardized values of pressure,
state, and response indicators, respectively.

4 Application and Analysis

4.1 Weight Calculation Using the Analytic Hierarchy Process (AHP) to
calculate indicator weights, the judgment matrix was constructed based on ex-
pert consultation. The maximum eigenvalue _max = 6.08, and the consistency
ratio CR = 0.013 (< 0.1), indicating satisfactory consistency. The weights of
pressure, state, and response indicators were determined as shown in Table 5.

4.2 Evaluation Process and Results Based on formulas (8)-(11), the stan-
dardized values f(x), g(y), and h(z) for pressure, state, and response indicators
were calculated. The comprehensive evaluation functions F(x), G(y), and H(z)
were computed using formula (9):

Fla) =Y fa) % 5,
Gly) = gy,) x S,
H(z)= Zh(zl) x S;

The coordination degree C and comprehensive evaluation index T were then cal-
culated using formula (10), yielding the coordinated development degree D. The
evaluation results showed that the response system had the highest standardized
value, followed by the state system, with the pressure system being the lowest.
This indicates that restoration-response measures have achieved some effects,
but pressure factors remain prominent, requiring strengthened management.

The coordinated development degree D_ total = 0.495 and comprehensive evalu-
ation index T_ total = 0.537 along the Yarkant River section indicate a “slightly
uncoordinated” development type and “sub-health” status, suggesting that river
health is under threat. Future comprehensive river management should focus
on improving the coordinated development level among pressure-state-response
factors, with particular emphasis on reducing pressure factors while maintaining
response measures.

References

[15] Zhao Lina, Xu Guobin. Discrimination of channel patterns based on coor-
dinated development degree [J]. Journal of Sediment Research, 2013(5): 10-14.

[17] Zhai Jing, Xu Guobin, Guo Shuying, et al. Research on river health assess-
ment method based on coordinated development degree [J]. Journal of Hydraulic
Engineering, 2016, 47(11): 1465-1471.

chinarxiv.org/items/chinaxiv-201811.00040 Machine Translation


https://chinarxiv.org/items/chinaxiv-201811.00040

ChinaRxiv [$X]

[23] ChinaXiv Cooperative Journal. River health evaluation indicator system
based on PSR model in arid and semi-arid areas [J]. Ecological Science, 2015,
34(6): 56-63.

[24] Classification of development levels: high coordination (HDC), medium
coordination (MDC), low coordination (LDC), and basic coordination (BAC)
[24].

[26] Li Ziming. The Application of Multi-level Gray Clustering Model on the
Comprehensive Evaluation of River Health [D]. Chongqing: Chongqing Jiaotong
University, 2015.

[27] Dang Jianhua, Wahap Halik, Zhang Yuping, et al. Coupling coordinated
development of population, economic and ecological systems in the Turpan Area
of China [J]. Journal of Desert Research, 2015, 35(1): 260-266.

[28] Gao Fan, Sun Xiaoyi, Lan Li, et al. River health assessment based on
achievable maximum standard in Yarkant River [J]. Yellow River, 2017, 39(11):
103-108, 156.

[29] Duan Haiyan, Xiao Yijing, Ding Zhe, et al. A study on the scenario predic-
tion on population, economy and energy-environment coordinated development
of Jilin Province in 2030 [J]. Population Journal, 2017, 39(2): 47-56.

[30] Wu Yuming, Bai Ling. Coupling and coordination measurement and inter-
active analysis of urbanization and environment system in Guangxi Province,
China [J]. Scientia Geographica Sinica, 2011, 31(12): 1474-1479.

[31] Zhang Hong, Wang Yue, Zhang Zhifeng. Evaluating land management
coordination degree based on the “Three Characteristics” of land: A case from
Beijing City [J]. China Land Sciences, 2013, 27(6): 22-27, 52.

[32] Zhang Xiaotian. The Analysis of Urbanization and Ecological Environ-
ment Coordinated Development Degree of Shanxi Province [D]. Linfen: Shanxi
Normal University, 2013.

[33] Li Ping. Analysis on characteristics of sediment in Ye' erqiang River in
Kashgar Area, Xinjiang [J]. Heilongjiang Science and Technology of Water Con-
servancy, 2013, 41(7): 44-46.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-201811.00040 Machine Translation


https://chinarxiv.org/items/chinaxiv-201811.00040

	Postprint of Health Assessment of the Yarkand River Based on the Coordinated Development Degree Model
	Abstract
	Full Text
	Abstract
	3.1 Coordinated Development Degree Model
	3.8 Coordinated Development Degree Evaluation Model
	4 Application and Analysis

	References


