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Study on the Low-carbon Implementation Path of the North
District Expansion Project of Shanghai Botanical Garden Under
the Background of the “Double Carbon” Goal
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Abstract

The “double carbon” goals of carbon peaking and carbon neutralization have become essential national strategic goals. At the
same time, the construction of low-carbon cities is also a crucial strategic priority in the national 14th five-year plan. In the
construction planning of urban projects, how to effectively control energy consumption and carbon emission is the focus of
significant research. Low-carbon concept observation and technology application will be an essential guide for technological
development in the field of urban construction future. As a particular type of green park space, the botanical garden has the
comprehensive functions of scientific research, popular science, and recreation. Therefore, in its design, construction, and
management process, the research should pay more attention to implementing low-carbon technology. Taking the north district
expansion project of Shanghai Botanical Garden as an example, this study analyzes the low-carbon technologies and effects
implemented by the project in the whole process of design and construction and the core elements such as drainage, buildings,
roads, plants, and soil. Among them, the sponge city measures have increased the total annual rainwater runoff control rate in
the north district from 60.5% to 83.8%, which has effectively reduced the energy consumption of the regional municipal pipe
network operation, the application of ground source heat pumps and frame structures has dramatically reduced the operating en-
ergy consumption of the auxiliary buildings in the north district. In contrast, the design and application of greenway-type roads
and functional plants have effectively reduced the green area’s energy consumption during the later maintenance process. This
paper summarizes the specific low-carbon measures that have implemented botanical garden types of green spaces in sponge
cities, green buildings, greenway-type roads, functional plants, etc. These can reference other kinds of low-carbon urban green-
ing construction projects.
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Fig. 1 Scope of the north district expansion project of Shanghai Botanical Garden
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Tab.1 Infiltration and storage capacity of various facilities and underlying surface in the north
area of Shanghai Botanical Garden
ok T B B/E KR/ SSEBE/%
Content Function  Scale Infiltration and storage capacity Removal rate of suspended solid
T X & 153 676.0 4310.6 70.0
B K & 25011.7 619.0 80.0
B KT e 10719.3 35.4 -
5 s 3801.0 12.5 -
Tk ES 29 236.0 2923.0 80.0
&t - - 7901.1 76.8

Landscape Architecture Academic Journal | 113



NEEMILNZT | LANDSCAPE PLANNING AND DESIGN

EAOMH PAOEE
RSP HRE N
R P ~N
EERAE RN
gty ERE
N
szl EE (!_I\ﬂ— 20 50 100 m
ERE S BRI
BRENE FITREH
BAR (HER) HOKRE
MAFE IR
BEEE RKRE
=14 BRI (SRR
RSEE R
HRERTSE
MebsttE
N
(
|
0102 50 100m

E2 EiSEYEItXY 2nESTFEE

Fig.2 General layout of the north district expansion project of Shanghai Botanical Garden
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Fig. 3 Functional zoning diagram of the north district expansion project of Shanghai Botanical Garden
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Fig. 4 Distribution of new buildings in the north district expansion project of Shanghai Botanical Garden
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Tab. 2 Building coefficient
BRER B gt [LSiZ% BHEH SNEER/MT BRBER M
Building name Building orientation Building type Figure coefficient Number of building floors Surface area  Total building area
Bty Jefwig15.1° i 0.49 2 2853 5824
B PEfkEE27.5° H 0.57 2 3454 6 060
R3 EFATIRIHER
Tab. 3 Building thermal design index
FEHRBMH ERFLY (Ww/mk)
BAER P ERL Main thermal insulation materials EE/mm Heat transfer coefficient
Building name Enclosure structure position ZF EMELK (wmk) Thickness witHE HSERRE
Name Thermal conductivity Design value Specification limits
A =41 PRI 0.030 50.0 0.49 0.50
TN
" SREN FARAR 0.045 45.0 0.75 0.80
B ] FroE R 0.030 50.0 0.49 0.50
itk FAAR 0.045 45.0 0.75 0.80
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Fig. 5 Sightseeing road system of the north district expansion project of Shanghai Botanical Garden
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Tab. 4 Application of native tree species with high carbon sinks in the north area of Shanghai
Botanical Garden

5 X E T X S B&
No. Chinese name Latin name Family name Generic name

1 WA Phoebe chekiangensis R Tk &
2 AR ] Machilus thunbergii vl Wik R
3 FHEARZEF Neolitsea sericea R PiARZETE
4 ¢ Cinnamomum porrectum R g
5 kg Castanopsis sclerophylla sekF He I
6 H Xk Cyclobalanopsis glauca e 1# HNXE
7 FMxE Celtis sinensis A} FM g
8 il Ulmus parvilia ikt ke
9 WAL HE Photinia davidsoniae LR fifiE
10 HOFE Dalbergia hupeana WAL FL g
11 JER 5] Sapium sebiferum Kk Fl E¥ 8}
12 THET Sapindus mukurossi TCHETFE THETE
13 ESNok | Paulownia tomentosa zZZF 1A=
14 22 fRAR Euonymus maackii TrF BxIE
15 TR Melia azedarach BRE ¥
16 FEAR Pistacia chinensis R HIERRE
17 P 2D) Taxodium distichum KE g

RS RERITSEIRIREEEERMREREE

Tab. 5 Low-carbon measures of main factors in park design and construction process
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