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Abstract: Taking the urban green space (UGS) in the main urban area of Fuzhou as the research object, the relationship
between the UGS evolution and the change of land surface thermal environment was obtained based on the remote sensing
inversion of land surface temperature (LST) and the extraction of land use and land cover ( LULC). The results showed
that: (1) From 1993 to 2016, the area of UGS Loss and UGS Expansion were 46.50km” and 4.73km’ respectively , with the
area difference as high as 41.77km’. The land surface temperature difference ( ALST) caused by the UGS Loss was the
largest, while the ALST caused by the other three evolution types was slightly lower than the average ALST. (2) There was
a trend that the urban cold island (UCI) decreased sharply and an opposite trend of the urban heat island (UHI) in 23

years. The distribution of the LULC in temperature grades was obviously different. The low temperature zone was distributed
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with more wetlands and waters. The sub-low temperature zone was given priority to forest/grass, while the UHI area was
more distributed with the construction land and bare land. (3) The space gravity method illuminated that there was a close
relationship between the UHI and the urban center of gravity, which was negative correlation with UGS location. The UCI
was the contrary in the case. (4) The cooling effect caused by different types of UGS evolution was quantified which was in
order as: UGS Expansion > UGS Unchanged > UGS Exchanged > UGS Loss. The calculation showed that the average
cooling effect of UGS Expansion was about 5.0 C, while the warming effect of UGS Loss was about 7.0 “C. Increasing the
same area of UGS cannot offset the warming effect caused by the UGS loss previously during different evolution process.

Therefore, the scientific and rational UGS planning is very important to relieve UHI effect.

Key Words: urbanization; urban green space; evolution; temperature effect; Fuzhou
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Fig.1 Temporal variations of the urban green space evolution of Fuzhou city
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Fig.2 Distribution of different temperature degrades
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Table 1 Statistical results of different UGS (ubran green space) evolution process from 1993 to 2016

o 23 AR Geazs gk 20,75 ) 38 e S SERANEEN
UGS Unchanged UGS Expansion UGS Exchanged UGS Loss
TSR B B BAL AR BAL AR BAL AR Bk
Study period (A Evolution T AR Evolution T AR Evolution T AR Evolution
Area/km? rate/ Area/km? rate/ Area/km? rate/ Area/km? rate/
(km?/a) (km?/a) (km?/a) (km?/a)
1993—2000 58.99 8.43 14.63 2.09 2.69 0.38 25.28 3.61
2000—2008 45.90 5.74 5.90 0.74 2.67 0.33 28.11 3.51
2008—2013 42.92 8.58 5.56 1.11 0.96 0.19 10.58 2.12
2013—2016 38.35 12.78 6.04 2.01 0.89 0.30 10.20 3.40
1993—2016 38.19 1.66 4.73 0.21 2.36 0.10 46.50 2.02

F2 WRKX 1993—2016 £ i F AEBELERSEITER km?
Table 2 Statistical results of transfer matrix of LULC from 1993 to 2016

T PIXEN HiTs: M/ Bt A< feignais b it S A Sum
Landuse and landcover Water Wetland Forest/ grass Farmland Build-up land Bare land (1993 4£)
JKAK Water 24.64 0.14 0.15 3.17 11.74 0.19 40.04
B4 Wetland 1.13 2.09 0.81 0.23 1.76 0.01 6.02
i/ HEHB Forest/ grass 0.13 0.00 11.46 12.28 16.80 0.33 40.99
4¢ Ml Farmland 0.08 0.00 2.98 17.82 49.47 0.20 70.55
# FH L Build-up land 0.51 0.00 1.16 9.64 87.98 0.18 99.46
#4h Bare land 0.01 0.00 0.00 0.14 0.58 0.01 0.74
ST Sum (2016 4F) 26.49 2.23 16.56 43.27 168.33 0.91 257.80
B Area change -13.55 -3.79 -24.42 -27.28 68.86 0.18 0.00
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Table 3 Statistical results of cold/heat island evolution during different periods

ANV B X 8 i X AR5 X R X 8 11X AN I X
Unchanged UCI UCI—UHI UHI—UCI Unchanged UHI
I e L L e
Study period T Evolution TR Evolution TR Evolution TR Evolution
Area/km? rate/ Area/km? rate/ Area/km? rate/ Area/km? rate/
(km?/a) (km%/a) (km%/a) (km?/a)
1993—2000 157.92 22.56 9.94 1.42 0.21 0.03 12.41 1.77
2000—2008 119.86 14.98 19.72 2.47 2.86 0.36 32.41 4.05
2008—2013 116.55 23.31 2.89 0.58 1.93 0.39 38.36 7.67
2013—2016 120.65 40.22 3.45 1.15 1.58 0.53 37.98 12.66
1993—2016 122.65 5.33 33.89 1.47 2.81 0.12 11.33 0.49

UCI; ¥ 1 [X. Urban cold island; UHI; #/%[X. Urban heat island

F4 1993—2016 FARXBEZRERBFEAGZITER /kn’

Table 4 Statistical results of transfer matrix of temperature grades from 1993 to 2016

SR g IGRK AR X LP?E]"I X (ﬁt%}{ﬁ X %“‘/&lx Iﬂ%‘{ﬁ X SR Sum

LST grade Low LST grade Sub-low Mediate Sub-high High Ultra-high (1993 %)
LST grade LST grade LST grade LST grade LST grade

IR IX Low LST grade 38.91 23.77 8.29 3.94 1.30 0.03 76.24

UARIERIX. Sub-low LST grade 11.90 48.07 33.45 22.14 6.07 0.42 122.05

R IX Mediate LST grade 0.02 7.01 12.98 13.03 2.80 0.06 35.9

K ESIRIX. Sub-high LST grade 0.00 2.47 8.58 8.10 1.78 0.13 21.06

FEf X High LST grade 0.00 0.33 0.87 0.80 0.43 0.02 2.45

2 IR X

ﬁt';(”;gzh LST grade 0.00 0.00 0.00 0.00 0.03 0.03 0.06

S Sum (2016 4F) 50.83 81.65 64.17 48.01 12.41 0.69 257.76

T FRAE AL Area change -25.41 -40.40 28.27 26.95 9.96 0.63 0.00

LST: MR Land surface temperature
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Fig.3 Movement track of the gravity center of UGS, city and cold/heat island from 1993 to 2016
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Fig.4 Profile analysis of the relationship between LST grade and LULC from 1993 to 2016
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