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Abstract: As an ecological strategy of nature-based solution, green roofs can effectively alleviate a series of ecological
environmental problems in urban cities. In order to better tap the application potential of green roofs in urban ecosystem, it
is necessary to comprehensively and quantitatively understand the correlation mechanism between green roof and urban
ecosystem starting from the regulation services of green roofs. Therefore, this paper firstly expounds the composition of green
roofs, the internal mechanism of green roof ecosystem functions, reviews the green roof ecosystem functions and policy
promotion effects and the prospect is put forward from the research status of the green roof ecosystem function and the policy

promotion effect. The research field of green roof mainly focuses on the service effect of environmental regulation. In terms of
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water environment regulation, most studies are about the water environment regulation function of green roofs. It is necessary
to further explore from the perspective of the water cycle of green roof ecosystems, and to clarify under what circumstances
green roofs are runoff pollution sources. A problem that needs to be solved urgently. In terms of thermal environment
regulation, most studies focus on quantifying the impact of green roofs on urban thermal environment, and there is still a
lack of a comprehensive understanding of the mechanism driving the cooling effect of green roofs, which is also one of the
difficulties in the study of thermal environment regulation functions. In terms of building energy consumption, the physical
parameters of green roofs required for building energy performance modeling are still lacking. It is necessary to construct an
energy transfer model from long-term observation data to clarify the energy flow difference between green roofs and bare
roofs. From the perspective of building-substrate-vegetation-atmosphere, we need to comprehensively study the process
mechanism of green roof energy flow, and clarify the difference between actual building energy consumption and simulated
energy consumption. In terms of policy promotion effect, policy promotion is the main driving factor for the popularization of
green roof. Compared with Europe and the United States, the promotion of roof greening policies in my country is relatively
single, and there is a lack of promotion policies covering the entire roof greening life cycle. We can learn from Europe and
the United States to promote the construction of roof greening in multiple dimensions and on a large scale, and increase

promotion efforts, in order to improve the urban environment.

Key Words: green roof; urban ecosystem; policy effect; water environment; thermal environment
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Fig.2 Key physical and biochemical processes of green roof
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R P& B SR TR it il B 2012—2022
Number Keywords Translation Burstness Strength Temporal interval 2012—2022
1 roof surface =] 2012—2014 6.5
2 living roof A TE TR 2012—2016 6.41
3 energy [z 2012—2013 5.59
4 Athen e gt 2012—2015 5.58
5 vegetated roof THY R T 2012—2015 3.95
6 runoff i 2012—2013 3.54
7 planted roof T B 2 T3 2012—2014 2.82
8 stormwater management  § L H 2012—2016 2.58
9 growth K 2013—2015 8.31
10 runoff water quantity K& 2013—2017 5.16
11 quality i 2013—2014 2.65
12 drought stress RISt 2014—2015 3.44
13 phosphorus h 2014—2016 2.97
14 stress i7iStEl 2014—2015 2.87
15 of the art FavN 2014—2017 2.79
16 runoff quality [ebipiess 2014—2017 274
17 sedum SREHEY) 2015—2017 4.42
18 urban ecology WA 2015—2019 3.52
19 media I 2015—2017 3.27
20 media depth IR 2015—2017 3.1
21 species richness Yk R 2015—2019 2.69
22 future *ek 2017—2018 3.82
23 stormwater retention TR K R 2017—2018 3.27
24 saving Rk} 2017—2020 3.14
25 cool 437 2017—2020 3.08
26 forest Rk 2017—2019 2.58
27 sensitivity analysis TR 3BT 2017—2019 2.52
28 tree Lo 2018—2019 2.79
29 wall b 2019—2020 4.58
30 life cycle AR 2019—2020 3.65
31 moisture B 2019—2022 2.49
32 climate change KRk 2020—2022 5.44
33 urbanization Witk 2020—2022 3.24
34 long term < Bsf ] ]2 2020—2022 3.24
35 infrastructure JLRIBEIE 2020—2022 3.01
36 mass transfer 1% It 2020—2022 2.97
37 configuration i Jeg 2020—2022 2.9
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Fig.3 Distribution Map of Green Roof Research and Policy Promulgation in the World
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Table 2 Statistics on green infrastructure policies in German cities

% pﬁ;,ﬂ Fﬂc% s BAEGY BB Number of policies by year %iéfszjkf
Greening types  Policy types 500 9004 2010 2012 2014 2016—2017 German cities
R TiskAL B BRI 70 36 32 31 32
Green roof [ 0 322 iy — 221 276 270 217

AR IETER 145 198 208 202 213 1488

A M i — 50 59 55 50
DA L A BRI — 32 30 25 28
Vertical green A KELHL — 188 187 172 135

FMt BTN A o — R TR UE

1991 47 Jii - Ip BRI 14k 152 DAL M BUOR( Green Roof Program) , ZR A7 A TR Iiss &7
A7 T T A A AR T 5 J T 3 — R 3 T R AR T A
2002 4T 2 1) 7 38 e [ B L0 o2 T A A5 1177 R AR d A A 2 O AL A S0 H 2 — SR 53 Wit T
B E SO, BV 5 RSO Fi 1100 -5 1 VI J 2 g A i B R 2 — SR T Ak Al
LR, DLELFE /R A 1], B S AR FH L WA AN 5 9 A i ek LIBUE , XA 3 4 2l J T A P R A 2
% 2015 47, R TERALEIA 100 77 m*, AXJ R TRARAG T AL 5. 71 m?, 2 i) J0T 288 [ M MR N 2 28 Tt ¢ A T LAY
5

2008 4F , S [FEAS A T 25— = AL UK ( living roofs and walls) L108] , T JE MAHE DX ) A= ) 2 WP R
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&3 2014 £ IS ERBRSL KRG

Table 3 Statistics of green roof in European countries in 2014

% JE= TR AL S AR E]ﬁﬁ%%@%ﬁifﬁﬁ V?Zﬂ%]ﬁﬁ{ttb@ %‘%’ﬂfﬁ]ﬁ%{ttt@
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