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Abstract. Macao Special Administrative Region is one of the most densely populated regions in the world, and the human-
land relationship is tense. The fast development of the city and economy resulted in the imbalanced pattern of human space
and ecological space, and serious problems of urban ecology and human settlement environment. In the context of building a
beautiful Bay Area and a beautiful Macao, and people’ s demand for a better living environment, it is particularly important
to control and maintain the existing vitally functional ecological space, and to protect and improve the highly sensitive
ecological space by delimiting the urban ecological conservation redlines, so as to maintain regional ecological security.
Based on the survey of the terrestrial ecosystem in Macao and by combining the characteristics of the city and natural
resources, this paper constructed a framework for the delineation of urban ecological conservation redlines from four aspects,
i.e., ecosystem service functions, ecosystem sensitivity, biodiversity distribution and existing ecological protection zones.
We selected and evaluated five types of regulation services (including water conservation, rain and flood regulation, heat
island regulation, soil conservation, and coastal protection) and leisure and recreation in ecosystem services, and analyzed
distribution of the sensitivity of water and soil erosion and the coastal storm surge. The results were further combined with
the distribution of habitats of the species with high conservation value in Macao and the scope of the existing protected
areas, and the urban ecological conservation redlines were finally delineated. The total area within the delineated Macao's
urban ecological conservation redlines was 6.71 km®, accounting for 19.79% of the study area, which covered 44% of the
ecological space, 12.4% of the coastline, all the important species habitats and one third of the ancient famous trees.
Corresponding protection and management measures were also provided according to different kinds of land parcels in this
ecological conservation redlines. The proposed frame and method of urban ecological redlines delineation could also provide

reference for conservation, restoration and management of important urban ecological spaces in other cities.
Key Words: ecological space; ecological conservation redline; ecosystem service; space management; Macao
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Table 2 Importance and sensibility assessment results and composition

W HEZ Vital / H % Important /
KR AU Very sensitive R Sensitive
Names TR i AT LY TR AiART
Area/km? Proportion of this item/% Area/km? Proportion of this item/%
KR FE Water conservation 4.11 31.14 3.81 28.86
UL Rain and flood regulation 4.51 31.36 2.23 15.51
+ BE{REF Soil conservation 1.21 6.19 2.74 14.02
PUZ I Heat island regulation 3.92 12.62 6.12 19.71
Mg B3 Coastal protection 1.68 24.00 1.12 16.00
KI5 Leisure and recreation 0.44 7.37 0.10 1.68
LM ZHREPE Biodiversity 5.99 38.65 — —
7K A9 S AU Water and soil erosion sensitivity 0.54 1.99 1.55 5.70
T KR BUEAE Coastal storm surge sensitivity 1.40 20.00 1.75 25.00
x3 KRRBFERSETHEREZEHHAE
Table 3 Leisure and recreation service function assessment and importance determination
E4 ESWAE R ANiE K R A % mEE
Names Pressure index Proportion of impervious surface Importance
S NV N 18.77 75 ey
FBEE N 12.23 44 e
PN (RSN 10.68 26 T
BREZ 112 bl 6.22 32 e 2
[SRLE N 5.88 28 TS
SR 1T B el 4.91 30 e B
LS Ty Y A 4.39 67 W
MU T 2 bl 3.45 81 vy
SR YN 3.24 52 Eivd
AL 3.22 51 el
iR N 2.88 63 ey
2 2.46 55 B
NN /N i ) iy AL /N | 2.15 29 ER S
v IR N 1.70 37 T
i ERE AR A/N | 1.65 57 ey
T EAREAE 1.52 48 e o
A58 2 Bl B R A A 1.43 — W
RN 119 - e
TR EEWIH ORIE N ) 0.75 — HE
it Sk 2 Pl B 20 A A el 0.71 — W
e 0.52 — Ciey
RS EYNT 0.51 - bl
AT BAE B 0.39 — —
ANTAN N L S7N | 0.18 — R
A LLIRBEF 23 el 0.04 — —
A HEERB I 23 el 0.04 — — i
TR IR ZEZRES 2 el K S 1 £t <0.01 — —
PP LTI el N Ja) i et <0.01 — —
S YN S SUYN | <0.01 — —
JUIRIK EARR BT 5 [l K JE] i 2t i, <0.01 — R

AN K LR ARG ] P 2 1 R R SR i f b 1<) CDROM_A Bk SE i1

7K L R AR AR DX T A T2 B O L B 1 R S B T L N LD A T LRI A

At DX R AR X B A 2 5 B B 0 e e e o I R AR R 5 (1 3)
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Fig.3 Graded results of ecosystem services, ecological sensitivity and biodiversity
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Table 4 Vital areas and species types of biodiversity

£ FR Names PIFPZEH Types of species

FALL HEAEY) D2 R UL HFLIE (R )
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AHEE KA R (1028 TRIFSIY T WY RS

FEFR L B 2 TS CATEE FLIE (IR AR ) (R R UK AR AW (02K GRS Y R SRR SY))

PRIl T A A AR 2T e e 28 R0 7 T AR 6.7 Lk (s CRIBAE 25 0P X Z IXORFATHERE) |, o BIF 5 DX T AR
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Table 5 Ecological conservation redline management strategies

G b FERHEE RS
Plot number Land property Leading factors Management strategies
KU 77 R AR

L1.13.L8 L16,L19.120, JUAS T AR DX 3 P ) 2 A A ), 2R R & A A,

121,123 e ZRCE RIRRRE KR S RO I B 05 BT A
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. - - AR KA, VP67 R
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B, ) PR K S A AN B K 3R o L
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MO L L LS s e SRR R R K i

A A2 252 (R IR AN g /0 ) S L, P R A 2 2

124125 o b SEIRE P 147 FH A, 8 A S 491 £ FH LR
S1—s7 R TR BT A AR ORI A SRR B B o b B B e S R 4R $E T
A ikt VR P52 A R

S: Vi f# Seacoast; L FfiMh Land
4 itig

4.1 SR AR S ORI LR RE T ik RS XA A R LRI E 1 22 5+
P SR TE T A AR i A DX A 30 T A 2 PR £ 2k R 8 RS B, 5 ALY DX A S PR AP AL R A e AR &

http ; //www.ecologica.cn



9114 JAE = 41 4

>

I R X B s as

2 km

B4 EHFERPALTMARNXRIEUNELER
Fig.4 Results of ecological conservation redline evaluation and identification area,ecological conservation redline
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Table 6 Comparison among different scaled scenarios

£ % Names 20% 30% 50%
KR FF Water conservation/km® 2.69 4.11 7.21
MIEJE Y Rain and flood regulation /km? 2.91 4.51 7.99
+ {45 Soil conservation/km? 0.68 1.21 2.49
UL YJH Heat island regulation /km? 2.57 3.92 6.98

B P X T AR
E‘*‘*‘”&%ﬂ’?‘?’a VORI X i , _ , 3.53 6.80 12.80
Area of identification area after the four services are superimposed/km
P X 7 51X L 451

10.41 20. 7.7
Proportion of identification area to study area/% 0 0.60 37.76
U X AR S & 1 4 b T AR
RARERURELMER , 0.87 171 5.43
Area of non-green land in the identification area/km
S W R L SR X A

Akt i J = b 5 IR X E A 24.65 2515 21

Proportion of non-green land to identification area/%
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