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Impacts of the terrestrial ecosystem changes on the carbon fixation and oxygen
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Abstract; In this study, we used the Carnegie-Ames-Stanford Approach ( CASA) model, carbon and industrial oxygen
production methods to calculate the carbon sequestration oxygen release amount and its value in the Guangdong-Hong Kong-
Macao Greater Bay Area (GBA) in 2015, and combined with European Space Agency ( ESA) Climate Change Initiative
Land Cover (CCI-LC) products, we discussed the evolution of the terrestrial ecosystem in the study area from 2000 to 2015
and the changes in carbon sequestration oxygen release and its value. The findings suggest the following: (1) During
2000—2015, the urban expansion of the study area was obvious, mainly manifested as the encroachment of urban land on
farmland and grassland. (2) 91.03% of the total amount and value of carbon fixation and oxygen release were provided by

the forest and farmland in the GBA. The terrestrial ecosystem changes in the GBA during 2000—2015 had brought about
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losses of 53.49 G g in carbon fixation and 518.65 G g in oxygen release, respectively, and the corresponding values
decreased by 179 million yuan and 206 million yuan, respectively, of which 91.75% of these losses were caused by urban
encroachment on other land use types. (3) The carbon fixation and oxygen release values have a strong negative correlation
with urban coverage, which means that urban expansion can significantly reduce the carbon fixation and oxygen release
values. On the contrary, there is a strong positive correlation between the value of carbon fixation and oxygen release and the
forest coverage, and the increase in forest coverage is beneficial to the increases in the carbon fixation and oxygen release

"neighborhood proxy method" was used to obtain the variations in the amount of carbon fixation

values. In this paper, the
and oxygen release and the values thereof caused by the terrestrial ecosystem changes, which was worth of widely use.
Looking ahead, the government of the GBA is highly recommended to optimize the structure of terrestrial ecosystems by
controlling urban expansion, protecting forest resources and reducing the artificial role but enhancing the natural role in the

ecosystem changes, so as to achieve green sustainable development.
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Table 1 The terrestrial ecosystem types and their maximum light use efficiencies

— ARG A T A TS R G A CCI-LC 7= ES RG IG5 FROCHER %
Level 1 ecosystem-type Level 2 ecosystem-type Class values in CCI-LC Product Maximum light energy utilization
4¢H Cropland A< Hl 10,11,12,20,30,40 0.421
FRHR Forest B LR bk 50 0.808
AL N 60,61,62 0.585
£ Sl RN 70,71,72 0.378
AN 80,81,82 0.434
(IR RN 90 0.461
iRk 100,160,170 0.421
HEAR 120,121,122 0.389
T A B 140,150,151,152,153 0.421
Ul Grassland LX) 110,130 0.482
B4 Wetland R 180 0.482
BETT Settlement W 190 0.482
HAlh Others 2 Si) 200,201,202 0.482
P 210 0
KAMEVKS 220 0

1.3.1  CASA BRI/
CASA FAYE MR B 3003075 18 T IR EE 56 LA SAEBA B YRR AIE | R S0 i B R X R 45
VAP R A i A S B, SRR 5 A 2, S v Bl M AR 4 NPP 177 FLAE B 2o Bt mT LA GG 225 b Ty o B} A1 2%
PR, SIS R S Zh A Hb A AR 4 NPPUT ) CASA BRI AR A g NPP i+ Bk i 1)
NG %45 (The Absorbed Photosynthetically Active Radiation, APAR) M HYGRER IR (&) A desE ™ .
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Fovp AW D' A RO S B T R B S A S R B8 0 6 A R S B IR G 491 ( The Fraction of
Absorbed Photosynthetically Active Radiation, FPAR) , 1 T I 3045 H
APAR = SOLAR x FPAR x 0.5 (2)
A, SOLAR 45 H BKFHER S5 (M)/m®) s FPAR SRRSO Z XA G A RO B i IS EE 615 % 0.5 Fom
5 i RE A FH 1% 2R BH G 448 S (A 0.4—0.7am ) o5 R BHAR S S i e 3]
PR R G RE RTS8, 32 IR FK 434 - I 290, T TS A =3RA5
e=T,XT,xW,_Xeg, (3)
b, T, R T, FOR TR E 290 S AT 20 50 o Bl L ] SRR B 5 W, s /KA 290 &
SRR FOGREFI I
& e 72 CASA B ICHE A 2 — B SHEREE A WF 98 DXL S A R B B VIO &R AR S
& o RTHAT AL SCH A BAE (£ 1), CASA BRI IEAMERR AN 1| Firs , TR 40036 2 % 5 A1
BFE
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WK | kg BROTEARY T 2.2 kg (A ML i AR B 2 L O6 & 1E AL r =X (6 €O, +

X! , o e o
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H 1 kg CO, FHLE 0.27 kg RIBRICE . HEILIC R, I DX ili M A 25 2R G A AF 1 11 Bk fak -5 0 A0k T L o A e
NPP B35,
Weo, = NPP x 2.2 x 1.63 (4)
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Fig.1 The framework of the CASA model

We = We, X 0.27 (5)
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Fig.2 A schematic diagram of the neighborhood proxy method
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Fig.3 The terrestrial ecosystem types and their interconversion in the GBA
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Table 2 The interconversions among terrestrial ecosystems and their corresponding area changes in the GBA

2000 4Fffidt . T BEE GAEE 2015 4
SR L T v
ly;’:;yi; 62“&)0 type in 2015 CeAoss/km loss/km? gain/km? change/km?  area change 1S
A& HI Cropland FeyN 359.22 3571.97 700.61 -2871.36 -9.15% 28520.85
B 0.41
] 3208.63
i RNk A 3.71
R Forest el 661.79 717.09 371.37 -345.72 -1.37% 24877.00
8] 2.68
T 16.79
T 33.78
PR b AR A 2.06
Bl Grassland A 13.49 727.29 34.91 -692.38 -58.18% 497.63
FEN 3.50
W 709.06
b AR A 1.24
B4 Wetland R 0.62 42.43 87.33 44.9 27.82% 206.28
T 40.58
ALK A 1.24
BT Settlement ¥ 0 0 4091.64 4091.64 121.42% 7461.34
SR IVICES A H 25.33 235.32 8.24 -227.08 -6.45% 3295.24
Bare areas and water FEN 8.03
b 31.82
T 70.55
0] 99.59

Frpre e FEHE R AR IS ARG SRS AL, < e A SRR FAL R A M Bl AR S R G U Rl AR S R G, S R S T AR
THTAR” 5 e BT AR ) 22, AR A HE 0] 29 B i b AR 25 R e B T AR S T 2000 4R SRR LU (E

FREE 3 BUSS R, 7Rl Mo A= 25 R Go A BB AR (52 R, 2000—2015 4 7 X [ Akt AR 480 0 s 2> T
53.49 G g 1518.65 G g, A5E T B [ ik it FRE St Jall /D AR B e K (Vi 40 1 R 14014 G ¢ FT137.09 G g) L 3%
R BN T S LT S TRINTT SYLT T > BTT >l efn > M7 > W TREMATIBOX BRI T 0 s 4 0 4 T B X
P4 it i £ 28 2R 90 Tl i VRS S A T3, i — 2D B9 R LG R Oy, 2000—2015 AR 2R T AR AR AR 28 R G2 i
f TR SIS 1 0.82 G g Fl1 7.92 G o, AT BCHBHRIF 1 At i 1 A= 25 2R 4 1 e £ RI1RE 4L i P 43 2 1L T
TR ITEUX, BARIR T4 5K S B Ak i AR K T 0.44 G g Fi1 4.27 G g, (HIHADA S R G009 [ ik
IR A A TN, Hop R A S R Ge Y [ B AR SR IN T 0.90 G ¢ AT 8.71 G g HRIH IR T4k 33
F14) Tl e AT R A P (L, Fh LRl UL i bt 4 285 2R 9 ) T i o S e P 22 e 9 190 -5 R P B i A 2R A8 A 2 1) 56
Fa L0l AR A 28 R G AR AL B LR A O I R R AR S R G, BB R R S, 2 Y

http ; //www.ecologica.cn



23 ) TR A5 B R IR AT X [l A 285 28 8 T o [T o 4RI 95 1 52 8489

12000
AR = R = WM - @ o= T = BRIk
10000 |
té 8000 |
Z 6000 |
&
B 4000 |
2000 |
0
B B B & xI e B = & B I
K = - = = = = @ R = &
i k= H i e 2 IS ® S = £
= R
= i
2 f
L B
7B X Administrative district
B4 XEX 2015 E/ITHRARMEMESRESE ZERXTEL

Fig.4 Comparison of total area for different terrestrial ecosystems of each administrative district in the GBA in 2015
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Fig.5 The spacial distributions of the carbon fixation and oxygen release services and their changes in the GBA
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Table 3 Comparison of the carbon fixation and oxygen release services and their changes in the GBA
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Fig.6 The spacial distributions of the carbon fixation and oxygen release services’ value and their changes in the GBA
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Table 4 Correlations between carbon fixation and oxygen release services’ value and terrestrial ecosystem structure
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