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Table 1 Change of cultivated land in Yulin in 2003—2007
K+

F4 B ot 7 BARE@H
Year Cultivated land Basic farmland RAEE S B KEER K esmEB

Dryland Vegetable field Paddy field Irrigated field
2003 961337.17 485355.63 39368858 415.73 1836.07 57487.66
2004 997836.85 646062 .51 412500.55 407.43 2136.07 57613.26
2005 978893.91 646062 .51 458826.56 454 .47 2135.87 §5037.12
2006 978887.75 717256.22 534592.35 454.47 2135.87 59687 .66
2007 976375.40 732337.82 532134.26 454.47 2135.87 59876.95
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Table 2 Emergy indicators and their meanings in agricultural system

TR ¥R Indicator #ik Expression

% X Meaning

Eﬁﬁ%m’ﬁi Tr Tr = Y(sej)/ ¥(1)
Transformity

REEE ED ED = U/Area”

Emergy density

BBE~%E EYR EYR=Y/F

Emergy yield ratio

EEHA%NK ESR
Emergy self- ESR=(R+ N)/U

support ratio

BE{E ¥ £ EIR

Emergy investment
ratio

EIR=(F+5)Y/(R+N)

HEER S ELR

Environmental

loading ratio

ELR=(N+F+8)/R

R H ESI

Environmental

sustainability index

ESI = EYR/FIR

the intensity and hi hy of the

R TYRERKEFHNSRIE EHHEETTBHRE,
It indi the hi hical p of an item in the thermodynamic scale and can be re-
garded as a quality factor of a system.

RS ERTRENCABSRAETHNTHRER. D AR, RUKELESHK
KR EETSHAAPFLNFRUBOES.

of spatial ion of emergy flow within a system and indicates
ic develop of the system being evaluated.

This ratio is a

BERSGAE RULIFHTFERSHREARA  ARERFERNETRE,
The higher the value of EYR. the greater the return obtained per unit of emergy invested,
and so the system has higher production efficiency.

BHERATHHENZLENAR. ZEGRR. RURA2ESHEHBETAR
HEOBA FEERAESHREARANNGHEEF OB IRBAE™ A,

This ratio indicates the environmental contribution to a system. The system with higher ratio
depends more on the free environment and has more potential to raise productivity.

AR ERERARTSNSFMEARME, Bt AG K FR AN REETH T
HAHERN. )

The less the ratio, the less the economic costs. So the process with lower ratio tends 10 be
more competitive in the market.

VHREAT FENAERE WA ARE . DRENFREYGES . BEY ELR,
RUAGMARIFHE S #A

It represents the use of environmental services by a system and indicates a load on the envi-
ronment. The higher the ratio is, the greater the stress on the environment is.

GHERATRAERAGHNESHREE . BFEHE, FRAW T RRERT.
The ESI takes both ecological and i patibility into account. The larger the ESI
is, the higher the sustainability of a system is.

ik : Area B RE W,
Note: Area means that of the cultivated land system.
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Fig.1 Energy flow diagram for cultivated land of Yulin area
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Table 3 Emergy input - output for Yulin's cultivated land in 2003
R"g B IR SR B (unit/a) BREA R Tr(sej/unit) RE{H (sej/n)
Number Item Raw data Transformity Emergy
T 4 BT R Renewable resources
1 KBIEE Sunlight (J) 2.1SE+20 1 2.15E+20
2 R4 Wind (1) 1.80E + 16 14967 2.70E + 19
3 M7k #5488 Rain, geopotential energy (J) 2.66E + 16 105001 2.79E +20
4 Fi k4L 8E Rain, chemical energy (J) 8.32E + 15 1820017 1.51E+20
5 IR Earth cyele (J) 2.50E+ 14 5800017 1.45E +19
/it Subtotal 4.,45E +20
A4 A H N Nonrenewsble resources
6 REBBRBRK Net topsoil loss (J) 1.26E + 16 6250017 7.87E + 20
/Mt Subtotal 7.87E + 20
BIL G F Purchased emergy
7 LB Fentilizer (g) 8.24E + 10 2.80E + 09\ 2.31E+20
8 BT Desticides (g) 2.49E + 07 1.48E + 101 3.69E+ 17
9 S Diesel (g) 7.88E + 14 1.06E + 05! 8.36E + 19
10 KA B3I Tools (3} 1.87E+ 09 6.70E +09''% 1.25E+ 19
11 IR Plastic mulch(g) 2.27E+ 08 3.20E + 091"¢) 7.26E + 17
2 T Seeds(g) 7.71E+ 10 9.23E + 08!1%) 7.12E + 19
13 AJ1 Human labor (]) 4.94E + 14 7.60E + 0514 3.76E+20
/v Subtotal 7.75E4+ 20
A MM F S Labor and services
14 A7) Human labor (J) 1.24E + 14 7.60E + 05114 9.40E + 19
15 % 71 Animal power (1) 3.12E+ 14 7.60E + 0513 2.37€+ 20
/Nit Subtotal 3.31E+20
B&A Total 2.34E+21
BE{E7= 4 Y Output
—BYEY G General crops
— M 1EY General crops (J) 9.41E + 15 2.48E + 05 2,34E + 21
ZF1EY E Economic crops
L FA{EY Economic crops (J) 1.37E+ 15 1.71E + 06 2.34E +21
*® 4 WEET RS 2003—2007 FHEEBA - FHATR
Tabla 4 ltems for emergy input-output for Yulin’s cultivated land in 2003—2007
5 H ltems 2003 2004 2005 2006 2007
AL B HER R Renewable resources(sej/a) 4.45E+20 4.46E + 20 4.45E + 20 4.55E +20 4.98E +20
A B 4 I % B N Nonrenewable resources(sej/a) 7.87E+ 20 7.18E+20 7.00E + 20 6.95E+20 6.82E +20
¥ L BEH F Purchased emergy(sej/a) 7.75E + 20 7.91E+ 20 8.18E + 20 8.21E + 20 9.06E +20
3 JIHIR % S Labor and services(eej/a) 3.3E+20 3.29E + 20 2.56F +20 3.21E+20 2.52E +20
S48 A U Total input(sej/n) 2.34E +21 2.28E+21 2.22E+21 2.29E+21 2.34E +21
S7H Y Total output(sej/a) 2.34E+21 2.28E+21 2.22E4+21 2.29E+21 2.34E + 21
—mAEYC HE (B 5% 8 % Transformity (sej/J) 2.48E + 05 2.26E + 05 2.77E + 05 2.74E + 05 2.17E + 05
General crops BEE Emergy(sej/a) 2.M4E+21 2.28E 421 2.22E +21 2.29E + 21 2.34E +21
BHEYE BE(E$ % % Transformiry(sej/]) 1.71E + 06 1.16E + 06 1.25E + 06 1.26E + 06 1.24E + 06
Economic crope fE{H Emergy(sej/a) 2.34E+ 21 2.28E +21 2.22E+21 2.29E+21 2.34E +21
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Table 5 Comparison of emergy indicators for Yulin's cultivated land and three literature agricultural systems

X 15 Area ED (sej/hm®) EYR ESR EIR ELR EIs

2003 4.41E+ 15 3.02 0.53 0.90 4.25 0.71

2004 4.01E+15 2.89 0.51 0.96 4.12 0.70

Yﬂ?fea 2005 4.02E+15 2.71 0.52 0.94 1.9 0.68
2006 4.04E + 15 2.79 0.50 0.99 4.04 0.69

2007 4.56E + 15 2.58 0.50 0.93 3.70 0.70

A #H Inner Mongolia (2000) 5.91E+ 15 2.13 0.53 0.88 1.62 1.32
FRH Taly (1989) 8.98E + 15 1.17 0.15 5.83 6.35 0.18

%8 America (2006) 1.21F + 16 1.07 0.07 13.88 18.83 0.06
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Evaluation of sustainable utilization of cultivated land in

Yulin based on emergy theory

YANG Mei-huan', CAQ Ming-ming’, ZHU Zhi-mei’
(1. College of Geomatics, Xi'an University of Science and Technology, Xi'an 710054, China;
2. College of Urban and Environment, Northwest University , Xi'an 710127, China)

Abstract: Emergy analysis was used to analyze cultivated land in Yulin area for the period from 2003—2007. The

results showed that the 1otal emergy input in these years was stable, among which the purchased emergy was increasing

and the nonrenewable resources were decreasing, the purchased emergy occupied the first place and the nonrenewable re-

sources took the second from 2004 . The analysis of the emergy indicators showed that the development of the study area

depended mostly on the input of natural resources. Comparison and analysis of different areas showed that there were

some problems for the cultivated land in Yulin area, for example, mechanization level and development level were low,

and the development depended too much on the input of natural resources. Thus, improving purchased emergy appropri-

ately and developing organic agriculture are suggested for the sustainable development of the agro-ecosystem in Yulin

area.

Keywords: cultivated land; Yulin area; emergy algebra; emergy indicators; sustainable development



