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Optimization of greenways in Fuzhou based on heat island effect

YANG Wufa'?, YU Kunyong®, ZHAO Gejin®™®, GENG Jianwei'?, ZHAO Qiuyue'?, YANG Liuqing'?, LIU Jian'*?
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Agriculture and Forestry University, Fuzhou 350002, Fujian, China; 3. College of Forestry, Fujian Agriculture and
Forestry University, Fuzhou 350002, Fujian, China)

Abstract: [Objective] The spatial distribution and structural characteristics of greenway have important
ecological benefits for improving urban thermal environment. The route selection of greenway directly affects
its attribute characteristics. Therefore, it is an effective ecological way and method to reduce the intensity of
urban heat island by optimizing the landscape pattern of the greenway. [Method] Taking Fuzhou City, Fujian
Province as the research object, aiming at alleviating the heat island effect, the landscape pattern of Fuzhou
greenway was optimized based on the minimum cumulative model(MCR) and hydrological basin model.
[Result] (1) Through the morphological spatial pattern analysis (MSPA), 30 ecological source patches were
extracted to construct a comprehensive ecological resistance surface, and MCR model was used to generate 74
greenways with a total length of 918.11 km in Fuzhou, which, according to the importance evaluation of source

patches, was divided into 4 levels: 9 pieces of 1st level totaling 132.88 km, 14 of 2nd level totaling 207.48 km,
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14 of 3rd level totaling 153.57 km and 37 of 4th level totaling 424.18 km. (2) Through the hydrological basin
model, 74 greenways were superimposed with the surface temperature of Fuzhou, and a total of 80 ecological
‘intersections’, 176 cooling ecological nodes and 35 cooling areas were extracted. [Conclusion] Accordingly,
14 new greenways are added in Fuzhou, including 8 road-based greenways and 6 waterfront greenways. The
optimized greenways have a more comprehensive coverage of hot spots and a more obvious ecological
regulation function for improving the urban heat island problem. [Ch, 2 fig. 4 tab. 25 ref.]

Key words: greenway; minimum cumulative resistance model; heat island effect; optimal layout; hydrological

basin model
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TR RN, VRN R BB A SR —, SR RRTE 1Y 25 8] 43 A A5 AR RRAE X 5038 I Ty A 58 oA L
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YRR 55 2 AR o S (0 JER T 4% 25 (B G5 A RRIE 23R « ZRARER (BRI |y R €00 R 1 R Y] i AU & €L JEG
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POI)., EZid HPEIPMNY . ASE T . 2B SIRE S . BU0orbrk . HER | S/ B
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P AR R SIS TR IR R 50% B, MR FREZY 13 °C, 3T R 00 nl FEA TR,
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1.2 HIEKESLE
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W G IR AL A T4, 454 GB/T 721010—20 17+ 1 A1) PR 4325 ) 43 bkt . g 5 F Ml . 38
BRI AL b RFI M, 22NN 89.84%, Kappa A% 0.85. MR E K th 2019 4
9 H 22 H Landsat 8 OLI 3 /B2 A5 (3 [l Mot i8] A Jay D90 3t T 28 ) AR 4 50 S0 A% i A9k S i R, 2019 4
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Figure 1 ~Greenway optimization flow chart based on hydrological basin model
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Table I  Overview of important ecological sources in Fuzhou City

HT T A/ km? XA /) T A/km? XAz M5 T A km? XAz
1 126.77 PR | X 11 3.24 K AR IX 21 2.96 KARBIX
2 1.98 HRIX 12 5.35 KARHIX 22 2.87 KARHTIX
3 2.03 e il SREIX 13 1.74 BliX 23 2.07 KIRHTIX
4 1.65 HEX 14 3.42 KIRHBTIX 24 20.97 KIRFTX
5 13.65 X 15 1.65 Je) 5 25 3.16 KARFIX
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Table 2 Statistical graph of the importance classification to source plaques
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Table 3 Classification of greenway in Fuzhou City
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Table 4 Statistical table of optimized new greenways in Fuzhou City
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