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Selection of Tree Species for Landscaping in Taiyuan City
Based on Application Suitability Evaluation

FENG Xiaoyu', WANG Jinlu', GUO Jinping®
(l.College of Urban and Rural Construction, Shanxi Agricultural University , Jinzhong 030801, China;
2.College of Forestry, Shanxi Agricultural University, Jinzhong 030801, China)

Abstract: In order to establish a decision-making process for selecting tree species for landscaping and provide a reference
for tree species selection for landscaping in Taiyuan city, in this study, taking the existing 340 landscape tree species in Taiyuan
city as the research object, with the goal of evaluating their suitability for application, the Delphi method and the Analytic
Hierarchy Process(AHP) were employed to identify 29 foundational indicators reflecting local growth and development
conditions, ecological requirements, stress tolerance, pollution resistance, local ornamental characteristics, overall ornamental
characteristics, planting costs, and maintenance costs, across three dimensions: ecological adaptability, landscape suitability,
and cultivation and maintenance applicability. By establishing a four-level indicator system, the tree species were
comprehensively scored. Using the natural breakpoint method, the tree species were divided into four grades based on their
scores. Among them, 298 tree species were classified as grades I-1II, with overall good suitability, while 42 tree species were
classified as grade IV, with poor suitability and higher restrictions on selection and application. Systematic cluster analysis was
conducted on the tree species in grades [-11I, resulting in 15 distinct types with clear characteristics and high discriminative power.
Further analysis was conducted to establish a relationship network between the tree species types and their suitability for typical
application directions based on the matching degree between tree species type characteristics and selection requirements. In
conclusion, it was recommended that the Taiyuan City Landscape and Greening Tree Species Planning should prioritize the
selection of the tree species in grade III or above, with detailed planning referencing the relationship network for targeted selection.

Keywords: tree species for landscaping; application suitability; Delphi method; AHP method; the natural breakpoint

method; systematic clustering analysis
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Tab.1 Indicators and weights of tree species application suitability

H i 2 FHENJZ Main criterion layer K#ENJZ  Sub-criterion layer FMlFEHR  Basic indicator Coiirﬁcﬁr%ivc
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Tab.2 Results of the assessment for tree species application suitability

%Y Level TFMr Evaluation 4MEEME  Scorerange  Ft A Arbor #A  Shrub BEA  Vine 47K Bamboo il Total
1 R i CH M >8.244 64 68 7 0 139
II Ly ss 7.938<il FME=8.244 50 46 6 0 102
Il — % 7.654<7E FME<7.938 36 21 0 0 57
I\ % i HE<7.654 32 5 2 3 42
it Total 182 140 15 3 340
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Fig.1 Dendrogram of cluster analysis for tree species application suitability
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Tab.3 Classification results of tree species application suitability 3

% EIN HEA AR (KES At % BTN A A (UES &1t

Number Arbor Shrub Vine Bamboo  Total Number Arbor Shrub Vine Bamboo  Total
I-1 32 2 0 0 34 -5 5 0 0 0 5
1-2 8 2 0 0 10 Il 0 42 5 0 47
1-3 14 4 1 0 19 V-1 1 14 1 0 16
1-4 0 21 0 0 21 V-2 1 24 4 0 29
-1 11 11 0 0 22 Vv 12 3 0 0 15
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-3 17 0 0 0 17 M 9 2 0 0 11
-4 19 0 0 0 19 A1l Total 150 135 13 0 298
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Tab.4 Typological characteristics of tree species application suitability
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Tab.4(Continued) Typological characteristics of tree species application suitability
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Tab.5 Classification of application suitability of tree species for landscaping in Taiyuan
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Fig.2 Suitable relationship network diagram of typical application directions for tree species
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