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Analysis of carbon effects of temporary land reclamation using Guangxi as an example
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and Resources Utilization in Beibu Gulf under Ministry of Education, Nanning Normal University, Nanning 530001, China; 3.School of Eco-
nomics and Management, Beibu Gulf University, Qinzhou 535011, China)

Abstract: As a typical land consolidation type, there is great significance for mastering regularity of carbon effect in land reclamation sys-
tematically by analyzing carbon effect mechanisms and calculation methods under the new situation of strengthening ecological civilization
construction and "carbon fixation & emission reduction". Following the principle of system theory and starting from the time logic of land
reclamation project cycles, this study illustrated the carbon effect mechanism from three aspects, including land structure, construction im-
plementation, and project management. Meanwhile, the carbon emission coefficient method and comprehensive comparative analysis were
used to calculate carbon emission for eight projects in Guangxi. The results illustrated that the carbon effect mechanism for temporary land
reclamation based on project time logic included : Carbon effect I for land structure and for construction implementation, carbon effect I

for construction implementation and for land structure, and carbon management effect. During the project cycle, the carbon effects of each
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project was —24.41~78.74 t (negative for carbon emissions and positive for carbon sequestration), respectively, including the carbon effects

caused by land structure change at 3.66~82.50 t, carbon effects from construction implementation at —33.57~-0.78 t, and carbon effects
from later management at —13.48~0.01 t. The main influencing factors of the carbon effect in land structure were that the root canopy has
become smaller after reclamation and its carbon fixation capability had been reduced accordingly. Moreover, the main influencing factor of
the carbon effect in construction implementation was material consumption, especially cement. The main influencing factors of carbon man-
agement effects were soil fertilization for three years after reclamation and the use of large quantities of chemical fertilizers, which had in-
creased carbon emissions. The implementation of stripping and using plow layer soil, emphasizing the carbon sequestration capacity of
woodland after reclamation, and reducing the consumption of industrial materials will be important measures for low—carbon reclamation of

temporary land, which occupies cultivated land resources and occupies woodland resources and has a damage degree of moderate or above.

Keywords:land reclamation; temporary land use; carbon effects; carbon calculation; project cycle
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Figure 1 Carbon effect mechanism of land reclamation

SR M KR b I R R T R
AT H I B A B 00 H A TR T LT
WG4 CE G AEON T, B © 35 i A R
YA 2T RN B 7 S dnil , B vERHESL . 84
Tt H 352 - T R L 0 A R RN B
FH M A M 5 B3 H (XML 0] 3l vl K e B B K R I
it 5 B0 H (XM2) \jg T 1T PG & 3 X\ 2
U5 5% bl (A 22 9k ) Tt B i i b+ b 52 R 3 H
(XM3) B T 50 B4 vl i i e+ s &2 B3 H
(XM4) B4 2 % (524258 ) I s P b+ i 52
BITH (XM5) 2R BB IAF R T AZ O R TE X

TG0 [ s s 4 1 b A BT H (XM6) KB (B3 20
M4 B ) 28 % AR 100 B G B e - b 5 R H
(XM7) FIAR T = 00 725 i U 7 A XY g o X102 Bl
F5 w0 H I B b - b 5 B0 H (XM8) , 31 H 4341
WE 2 frs 5 H BRSSO LR 1, &5 H Z Bl +
b P25 RA R 0 T 2 2.

ARG TR 0 52 B i A i AR P 485 48 B R T
B BT A A 35 E X ) P IR 1 A A T
Fiar ), ek B ol Y - b ) P 45 4 5 D oMl 3= A7 1)
MR A R P A B I bR P 85 ) 5 VR ] 35
15 WG T 3 A B I E A R TR i

&1 ELMBERER

Table 1 The basic information of each project

Tt H‘zfﬁ 5 P I ZE{:%%W% R T o %ﬁﬁ%ﬂ&*ﬁ%ﬁ/ﬁm-hm IR K T8 TR
Project Location Land reclamaznon Invesln:enl scale/ Investmfnl per umﬁl2 area/ Degree and type of Main engineering type
number scale/hm 10" yuan 10* yuan+hm damage

XM1 T 0.410 4.73 11.537 BB R 5 S AW H
XM2 it T 0.550 19.34 35.183 TR A KA H
XM3 [ ERu 0.738 12.98 17.598 PR R RIH
XM4 HEm 2.452 56.68 23.117 HREE T H A H
XM5 SEACTH 0.461 3.47 7.525 BRI A H
XM6 [ERCEA 0.516 2.19 4.243 BRI & PRI R IH
XM7 SEAETH 1.859 10.32 5.552 BRI & A H
XM8 AN T 0.364 7.19 19.753 TR HH RS H
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Figure 2 Location of the projects
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Table 2 The change of land use structure after land reclamation (hm?*)

Wi H Ttems AR H Project  53th Nonirrigated farmland 7K HI Paddy field #k#1 Woodland — Ei#h Grass land ~ #:15% F i1 Construction land
S XM1 0.410 — — — —
XM2 0.420 0.110 0.030 — —
XM3 — 0.740 — — —
XM4 0.910 — 1.540 — —
XM5 — — 0.253 0.208 —
XM6 0.516 — — — —
XM7 0.591 1.120 0.148 — —
XMS8 0.364 — — — —
i Fsf ] bk 1 o XM1 — — — 0.080 0.320
XM2 — — — 0.110 0.440
XM3 — — — — 0.740
XM4 — — — 0.220 2.230
XM5 — — — — 0.461
XM6 — — — — 0.516
XM7 — — — 0.128 1.731
XMS8 — — — 0.146 0.218
B XM1 0.410 — — — —
XM2 0.440 0.110 — — —
XM3 — 0.740 — — —
XM4 0.910 — 1.540 — —
XM5 — — 0.253 0.226 —
XM6 0.516 — — — —
XM7 0.591 1.120 0.148 — —
XM8 0.364 — — — —
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Table 4 Estimation parameter for crop carbon storage
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Table 3 Energy and material consumption statistics
it H Rl St HL> AT Yerq Mk b ke
Project Gasoline/kg Diesel/kg Coarse sand/m’ Pebble/m’ Rock block/m’ Sheet material/m’ Cement/kg
XM1 321.150 1 354.000 3.050 1.020 — — 956.590
XM2 0 1 559.760 123.730 19.030 266.230 — 38235.700
XM3 0 1 365.060 74.360 1.850 191.040 0.430 17 949.350
XM4 2920.720 5399.190 134.720 1.120 365.120 0.530 32 055.420
XM5 423.504 550.422 — — — — —
XM6 101.047 806.561 — — — — —
XM7 1024.488 3251.439 — — - - -
XM8 0 927.226 13.382 6.907 — 0.022 4 600.153
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Table 5 Carbon emission of land structure and engineering management (t)

) 52 BB I P e e v e 50 52 B AT

n El Carbon effect before reclamation Carbon effect of temporary land use Carbon effect after reclamation
froject XMI XM2 XM3 XM4 XM5 XM6 XM7 XM8 XMI XM2 XM3 XM4 XM5 XM6 XM7 XM8 XMI XM2 XM3 XM4 XM5 XM6 XM7 XMS8
SRR 13.81 1415 — 3095 — 23.44 2347 1529 — — — — — — — 13811510 — 3095 — 23.44 23.47 1529
7K R W A St — 247 17.13 — — — 4906 — — — - - — — — — 2471713 — — — 4906 —
/it 13.81 16.63 17.13 30.95 — 23.4472.53 1529 — — — — — —  — 13811757 17.13 30.95 — 23.44 72.53 15.29
REmHER 115 149 210 259 — 147 487 1.04 — — — — — —  — 115 157 210 2359 — 147 487 1.04
KR 050 052 0.00 1.13 — 0.64 073 045 — — — — — — — 050 055 000 1.13 — 064 073 045
KGR 021 027 038 047 — 026 088 019 — — — — — — — 021 028 038 047 — 026 0.88 0.19
seuikHECR 185 239 337 415 — 236 7.82 1.66 — — — — — — — 185 251 337 415 — 236 7.82 166
/N 372 4.66 5.85 833 — 473 1430 334 — — — — — —  — 372 491 585 833 — 473 1430 3.34
CHEE A — 057 397 — — — 603 — — — - - — — — — 057 397 — — — 603 —
/Mt — 057 397 — — — 603 — — — - - — — — — 057 397 — — — 603 —
PR B Em R 10.09 11.40 7.31 22.61 — 18.7152.1911.95 — — — — —  —  — 1009 12.09 7.31 22.61 — 1871 52.19 11.95
PR i B it — 008 — 464 076 — 045 — — — - - - — — — — — 0020003 — 0002 —
F [tk - — — — 553 — — — 225 283 590 — — 339 387 — — — — 599 — — —
AR - - - — — —  —  — 477 659 10.9633.13 6.85 7.67 25.73 325 — — — — — — — —
FENE A - = = = = = = = = — — — — — — 599 812 10901343 — 763 — —
AR sk - - = = = = = = = — - - - - — — — — 001l 001 — 001 —
T RRHE - - = = = = = = - — - — — — — 0 001 001 001 — 0.01 0.02 0.003
R ERRA - - - - - - - — — — — — — — — 002 003 004 005 — 0.03 0.09 002
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B PR AR AR . XMS  XM6 Fl XM7 B4R A1
BRI AR, (A R T R R RS
b, BT A TRV -

XM2 . XM3  XM4 Fl XMS8 A4 E 510 ToRHHE il ok
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Table 6 Carbon emission of energy and material consumption (t)

i il il M Bt Vet Wb K ait
Project Gasoline Diesel Coarse sand Pebble Rock block Sheet material Cement Total
XM1 0.261 1.177 0.007 0.003 0 0 0.760 2.208
XM2 0 1.355 0.274 0.059 0.442 0 30.397 32.527
XM3 0 1.186 0.165 0.006 0.317 0.086 14.270 16.030
XM4 2.376 4.692 0.298 0.003 0.606 0.106 25.484 33.566
XM5 0.345 0.478 0 0 0 0 0 0.823
XM6 0.082 0.701 0 0 0 0 0 0.783
XM7 0.833 2.826 0 0 0 0 0 3.659
XMS8 0 0.806 0.030 0.021 0 0.004 3.657 4.518
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Table 7 Comparison of carbon effect(t)

LR e T AP
H A SRESH AL Carbojjﬁitﬁiﬁeﬁr:;gering Carbon f«f‘:ftﬁi}fngneering ait

Project Carbon effect of land structure implementation management Total
XM1 17.66 -2.21 -6.01 9.44
XM2 19.81 -32.53 -8.15 -20.87
XM3 3.66 -16.03 -10.95 -23.32
XM4 22.64 -33.57 -13.48 -24.41
XM5 5.43 -0.82 0.01 4.62
XM6 29.74 -0.78 -7.67 21.29
XM7 82.50 -3.66 -0.10 78.74
XM8 24.52 -4.52 -0.02 19.98

T R AP IER R Rk, RN HECE

Note : Positive values mean carbon sequestration, negative values mean carbon emission.
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