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Determining the influence of land consolidation project on
farmland ecosystem based on emergy analysis

HUANG Xuefeng' . JIN Xiaobin?* , ZHANG Xiaoxia®*, ZHOU Yinkang’
(College of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210023, China)

Abstract In order to build an emergy analysis framework of land reclamation farmland ecosystem from the project
scale,a case study in Yixing City of Jiangsu Province land reclamation project was conducted in this study. According to
the durable years of land reclamation project.ecological influences on farmland ecosystem were investigated from two
points of view, whole process of project and the total project life cycle. The results showed that:From the whole process
of project dimension,a large number of materials and electric power resource input during project construction period
resulted in increase of input emergy and decrease of output. Affected by the land reclamation, the construction of project
caused the decrease of self-sufficiency, emergy yield ratio and emergy sustainable index of farmland ecosystems, the
increase of dependent degree on external economic investment and environment loading ratio; From the total project life
cycle dimension, the emergy indexes during project construction displayed sharp and steep fall phenomenon. With the
completion and benefit of the land reclamation project, the emergy indexes reached a plateau, and in the end of the
whole cycle indicators are better than those before land reclamation. Emergy input of 2. 23E + 19sej and EM $ of
601 500 dollars were predicted to bring to the region during the total project life cycle. In conclusion, land reclamation
within 10 years after the completion of the project has a positive influence on the project of farmland ecosystem, but may
cause certain level of pressure on the ecological environment.
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Input of land reclamation engineering is not directly involved in crop energy metabolism,but in the

form of the energy storage exists in the system to improve agricultural infrastructure, matrix, the natural

conditions such as water,air,and prompt to accomplishment of agricultural production.
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Fig. 1 Emergy analysis flow chart of farmland ecosystem
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Table 1 Emergy evaluation indexes of farmland ecosystem

HEME F8 4% Emergy index
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Note: T: Total emergy investment;I,environment emergy investment;U,auxiliary emergy investment.



50 0 RS I A N S

2017 4F 58 22 %

2 HMIRREERMEE

2.1 HAREHR

“ 7 bR PH AR R VLR A R DX Al R R
MM THE SRR IR B E R IR G5 K e i
1 JF R (R AL L P b b A IR R 220, X
TIAS SO i R L v AR I R 9 0 I 2 — PRk
(4 S AT BB . E Y Ak YT 9 R L ORI P
s IR 56 =48 38 St L AR BIF T 8 IR % O bR
WX AT S 5 BT . B 5T DX P6 BB 2T 5 AR 4Lk
R R R 4 A S 6 A XL 22 MT
BORE, Hb B AR AR A T 1197357377 ~119°58"43" E,

N A
injiang County
A T
) )
!

/
/
/
//
[

\

BH ok

Yangxiang County

\ uanglin County
N Gapsheig

31°15'40"~31°27"42" N, & 2 fimxw.

WF 5 DR T FA Y 20 XM S 41 34 1 BRI 2R
1941. 9 h4E5E 5% 2 & 101. 1 keal/cm?® . Z4FF- R4
W 1191, 0 mm, 4 AR 15.6 C. WH KX R
BAEYLIKRE NEE GRS £ IH T 2007 4F
S, 2009 AF 3R T HG 0, @ ML 3 308, 94 hm”, &
B 13 812,47 Jion. EE T RRE BN AL
+ 77 453. 61 J7 m’ Al AR AL K R 1E 353, 52 km,
B K Je % 28. 80 km b A1 [ 82. 75 km, Hr WL #F
BF 34 J8 ARAEBG P AR 7. 42 JT Rk a0 E g,
JAF AL 101, 10 hm? B RS 5 5 4%
A B 4 SRR A

ehu Count

Fal{é iao Co

ANy
/Xushe C unt}‘ff/{ﬁ%%E 6%}??{[@ Efﬁi%ﬁ : }i/
<’ \j\f\_/r\,ﬁﬁl Yicheng L@jt}/\ -/
i = Kl /
Y&iongtang Couny\—l%‘/ \%pu County
C R e
\\ Sb&gﬁ%};ﬁ c S
ik zhu Coun
X%zhu Cou t} % LV
\ 5 \
™ —

e i H X

Range of the project

SR

Border of the town

2 HRETEE

Fig. 2

2.2 ERHEE

R BB AR 55 vk A S 0 H KRB (E
TEA E A A W) kLR & 4T 35 R B RE(H L 0 RS 2
B a1 2550 B X A I I R A T
FEY)RHE AR L) ST H 52 A 5 B A 5T B R
VEW 7 B e AT B3R

D) Semh S8 R BT R A BB (G 3 R A

2) IS H - R TR AR MR TR R
BN CRAEY) -

MR e (8 U 55 7 6 BEe . & ST S 00 H X B AA

Location of study area

TP 20062014 AR AR H AR 25 51 40 P9 R 9 A B
+Hh A W M A TR R A B A
20062014 4EA H AR RGERAEY ™ HEHE, DL
BARE YR BE T 5 R BN AR (L e R,
SO REME T A R AR E L 20062014 AR
A RGN AR BT 4 AR 3 R IR (e84
RS ) CR AR ) Hh 2 108 Rk IR R % AR
SEO)FNSE H PR B 5 - R IR T RE Y R AR VR TR
24 A b AT E R TT ) ANCR Y 4 IR T E
A ). Hiw &3 GDP Mg R Mk e 24



5 430

PR

s 3R T F A A 25 2R G R T Y RE B S AT ol

—JC%, HE i GDP SF- a8 2050 B T A0 A% Lk
B X SR R ) 8 i AT A AR AL B RE A R A R A
My B, 75 3] e b Bl . Hrh B AT R AR B (E
B 0 Z O 52 U AT B2, At Al A 45
B RE A8 S AL B R RS T A B AE S R G h W RHE
A= ARG BT A SRR RO A A 2 4 S
FHEER CTEB T S iH4E %) (2006—2014 4F) (CEL2%TH
GEiT4E %) (2006—2014 4F)45) |+ HbHE AT H =5 W%

K2 TMBBEITEEE

Table 2 Emergy input-output of land reclamation project

I E B Bt RIS TR CFORE AR L LR S H i A
GORE R 3t 836 5 T H XA BB 5 ARl 7= B
85 o IR I X LURR K RS |/ 22 A S A
WEEY T T8 A5 T 204 T 3h 1)
5 A T A W BT, B FE A RE B FLAAR AR it T AN
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5 SR .ﬁ.E{*‘a‘%{h% i - AEMEIEM S
Item Original data sei/i L sei/g Solar emergy Emergy-emdollar
Emergy transformity value

TRTAH B F
WA 1.16E+11 1. 00E+09 1.16E+20 5.55E+07
40 5.56E+10 1. 00E+09 5.56E+19 2. 66E+07
b0 e 9.43E+10 1. 00E+09 9.43E-+19 4.51E+07
L) 1.73E+13 3. 20E+04 5.53E+17 2. 65E+05
W 1.19E+08 3. 02E+09 3.59E+17 1. 72E405
7K 1. 14E-+10 1. 29E+09 1.47E+19 7.03E+06
bRl 6. 75E+09 1. 86 E-+05 1. 25E-+15 5.98E+02
Seh 3.60E+10 1. 86E-+05 6. 70E+15 3.21E+03
il 6. 44E+09 1. 60E+05 1.03E+15 4. 93E+02
/Nt 2. 82E+20 1. 35E+408
TR B A PLBE R,
R 1.19E+13 3. 20E+04 3.82E+17 1.83E405
AT 5.94E404 7.33E+07 4.36E+12 2. 09E+00
KT 1. 27E+05 2. 46E+07 3.13E+12 1. 50E-+00
/Nt 3.82E+17 1.83E405

L EWHE 1 500 kg/m? s 1A .
Note: Sand density,1 500 kg/m?

BT 1 450 kg/m® s M B4R 0. 04 mo ¥ 4 m,

; Stone density, 1 450 kg/m?. Sapling of white poplar:diameter 0.

04 m,height 4 m.
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Table 3 Emergy input-output of traditional farmland ecosystem
A Ji 4 A A fE i 45 fL 30 AefH
Original data Emergy transformity Solar emergy
Item
2006 4F 2014 4 Sej/J % sej/g 2006 4E 2014 4¢

AR ] T AT BRI R
K BH RE 1. 14E+17 1. 18E+17 1. 00E+00 1. 14E+17 1. 18E+17
7K A5 B 1.59E+14 1. 65E+14 1. 82E+04 2.90E+18 3.01E+18
K fE 2.53E+12 2.63E+12 1. 05E+04 2.66E+16 2. 76E+16
b R e % g 2.69E+13 2. 79E+13 5. 80E+04 1.56E+18 1.62E+18
HE WK 8. 48E+13 1. 10E-+14 4.10E+04 3.48E+18 4.51E+18
/Mt 8. 08E+18 9.29E+18
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380
SH Ji i B RE A 2% Al e 1) REfH
ltem Original data Emergy transformity Solar emergy
2006 4F 2014 4E Sej/J % sej/g 2006 4E 2014 4¢
EARR TR AR N
s = C N 1. 82E+07 1. 32E+07 1. 68E+09 3.07E+16 2.22E+16
/Nt 3.07E+16 2.22E+16
ORI HE B Tk 4 Bl BE F
W] 3.63E+12 3.58E+12 1. 60E-+05 5.81E+17 5.73E+17
4z 5.37E+11 5.29E+11 1. 97E+06 1. 06E+18 1. 04E+18
A 1.69E+13 1.66E+13 1. 69E+06 2.85E+19 2.81E-+19
WA 4. 73E+07 4. 66E+07 1. 78E+10 8. 41E+17 8.29E-+17
A 1. 43E+12 1.41E+12 2. 63E+06 3.76E+18 3.71E+18
241 4. 22E408 4.16E+08 2. 80E+09 1.18E+18 1.17E+18
A% FAHLA 2.97E+09 2.93E+09 7.50E+07 2.23E+17 2.20E+17
AR 6. 86E+05 6. 76E+05 3. 80E+08 2.61E+14 2.57E+14
/N 3.61E+19 3.56E+19
AR ] TR A HLEE Ry
¥ 8. 71E+12 9. 08E+12 6. 50E+04 5.66E+17 5.90E+17
AT 8. 07TE+06 3.01E+06 2. 46E+07 1. 99E+14 7.42E+13
/Mt 5.66E+17 5.90E+17
ERGRRMESNY
KA 2. 76E+14 3. 79E+14 5. 18E+04 1.43E+19 1.95E+19
N 1. 88E+14 2.37E+14 9. 26E+04 1. 74E+19 2. 19E+19
MIES 3.20E+13 1.82E+13 8. 88E+04 2.84E+18 1. 62E+18
PN 0. 00E+00 1.31E+13 3. 20E+04 0. 00E+00 4. 20E+17
IKFEREG FF 2.42E+14 3.69E+14 2. 70E+04 6.52E+18 9.95E+18
INE R FF 2. 19E+14 2.51E+14 2. T0E+04 5.92E+18 6. 78E+18
THERFS 2.56E+13 9. 72E+12 2. T0E+04 6.92E+17 2.62E+17
/Mt 4, 77E+19 6.04E+19

T« TR AR A PR SCEE A 4 BRI 2006 4R BHE 5 B3R R 2014 AR EHRE .

Note:Due to space limitation,only the data of year of 2006 which is before the land reclamation and the year 2014 which is after land

reclamation is listed.
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2% Odum™" #2114 BEAE 43 17 77 125, 45 & AH B
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TR B B L AS I SR L B A R i A D
Jy 18 4E L Hod I H A B 3 4E (20072009 45,
i AAFEW) 15 4F (20102024 4F) . R4 K
FERAJE 10 4F (2015—2024 4F) R EH A 5E W

HAEFFAE 2014 42K LR 4350 A0t H 22 -8
P A S DA R 4t i SR 2 A I 1) 4 52 L R 4 fE
{ELIAL 52 T 3L B RE 45 A 5 nl 457 S5 & & 45 B Xt F 52
DA T AR 25 AR G0 k4T 23 B 0 A - ) TR A
4L Hoh A A R 4R ARt Bk R R BUE, B E
b MR TR S B A A A 4 ) B Al B S S B
Ik 52 DX 4= A= i JA 309 P4 A RE B A2 AL 20 . DL AT 3 AN
*®5,

O FedE kIR T L 355 H MR 3T, Data is adapted from land reclamation project planning and design.
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Fig. 3 Emergy changes of total project life cycle in the farm ecosystem
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Table 5 The change of emergy indexes on full life-cycle scale of project

Eisgan A LGN VAT ZME

Index Before land reclamation After land reclamation Difference
HrBEfE NEV 2.87E+18 2.52E+19 2.23E+19
et T EM $ 2. 19E+06 3. 13E+06 9. 38E+05
el A 4 % ESR 0.18 0.16 —0.02
fiefE % AR EIR 4.52 5.09 0.57
HrBEME " % EYR 1.06 1.04 —0.02
s 7 # % ELR 4.18 4.73 0.55
A g K R %L ESI 0.25 0.22 —0.03
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