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Table 1 Emergy analysis indicators of the agri-ecological system in Yan’an city

$AH Quantit
R B Index itﬁ ¢ Y

Expression 1998 2000 2002 2005 2008
HAME R Based emergy
] % %7 9% W BE B (sej) Renewable resources emergy R 2.09x10% 2.23x10%  2.29x10*  2.15x10" 2.24x 10
A T] B 37 9% SR BE (B (sej) Nonrenewable resources emergy N 1.33x10"  1.33x10*  1.33x10"  1.33x10" 1.33x10*
Ty 38 BI#E (sej) Nonrenewable purchased emergy F 4.88x10° 5.07x10® 5.61x10®° 7.78x10° 9.66x 10?®
] 5 7 A HLEE (sej) Renewable organic emergy T 1.11x10%  1.10x10® 1.07x10® 1.11x10® 1.08x10%
HABE{H B3 (sej) Total of input emergy U=R+N+F+T 4.02x10" 4.17x10" 4.29x10" 4.37x10® 4.65x 10"
7 1 #E 8 5B 31 (sej) Total of output emergy Y 5.43x10"  5.19x10"  5.19x 10" 5.48x10*  3.75x 10
A2l R K F Basic level
A EHHEH H Renewable emergy ratio R/U 0.676 0.682 0.682 0.663 0.659
B E Emergy loading ratio EIR = (N + F)/(R + T) 0.440 0.429 0.430 0.470 0.483
Rk %5 R EKF Economy level
BE{H B A % Emergy investment ratio (F+T)/(R+N) o0.112 0.112 0.119 0.156 0.180
BB % Emergy output ratio EYR = Y/(F+T) 9.065 8.412 7.769 6.164 3.491
BE {8 42 T Ho {8 (sej/ $ ) Emergy currency ratio U/GDP 1.74x10%  1.49x10”  1.39x10° 1.04x10® 5.28x 10"
A8 {8 I Fi B (sej/ A) Emergy per person u/P 3.87x10%  3.40x10% 4.04x10° 4.23x10"  4.52x 10"
AH T v By 88 (sej/ A) Purchased emergy per person F/P 3.18x10"  3.29x10% 3.60x10" 5.00x10"  6.19x 10"
Bl T F4E K &K ¥ Sustainability level
ol 4 7 4 2 BE 3 System superiority degree index € = ., (¥,/¥)? 0.329 0.376 0.342 0.367 0.337
Bdv R GRS E HE 15 3 System stability degree index §=- 2K/ x 1.132 1.063 1.12t 1.086 1.143

In(Y;/Y))

EYR/ELR 20.61 19.62 18.06 13.11 7.228

T {52 R B AE{H 8 B Emergy sustainability index

2 RS540

2.1 ERTRUESREBAFTHERS
HEBAFHERINE B TAEE LT
EXEBRLESRENFRMRERE, NIE
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Table 2 Emergy input of the agri-ecological system in Yan'an city from 1998 ~ 2008

LALLA S V1 9018 Original date(J, g) KBS Solar emergy(sef)
% H Emergy
liems transformation ’
(2ej/1,0i/g) 1998 2000 2002 2005 2008 1998 2000 2002 2005 2008

A # 8
EH iﬁgmml- 1.50x10" 1.66x102 1.70x10* 1.58x102 1.66x 107 2.09x 10* 2.23x10% 2.29 x10? 2.15x 102 2.24x 10*
Renewable environment energy
KM Solar energy 1 1.50x10* 1.66x10?! 1.70x 10 1.58 x10* 1.66x 102! 1.50x 10?! 1.66x 102 1.70x 102 1.58x 10! 1.66x 102!
A Wind energy 623 4.20x10" 4.20x10'7 4.20x107 4.20x107 4.20x10'7 2.62x 10 2.62x 100 2.62x10? 2.62x 10 2.62x 10®
lliotids 8388  1.99x10' 1.86x10' 1.97x10" 1.90x10%® 1.95x 1016 1.77x10%® 1.65x10®° 1.75x10® 1.69x10® 1.73x10%°
Raindal potential . . . . . . K . K .
ﬁ*k#% 16 15 15 15 15
Rainfal chemical energy 15444 1.00x10' 9.38x 10" 9.93x10' 9.60x10" 9.80x 10" 1.54x10%° 1.45x10% 1.53x10° 1.48x 102 1.51x10®
7 o] i 5F ;R
Nonrenewable resources 2.13x10 2.13x10' 2.13x10' 2.13x10% 2.13x 10! 1.33x 10! 1.33x102 1.33x10* 1.33x10%! 1.33x10%
#KELBHE Top wil loss 62500
I!k.fwm‘aﬁ 3.65x 10 4.57x 10" $.40x10" 1.56x10" 1.89x10'5 4.88x10% 5.07x10® 5.61x10® 7.78x 10 9.66 x 10®
Subsidiary energy
L, 7] Electric power 1.59%10° 3.63 x 10 4.55x 10" 5.37x10" 1.56x 10 1.88x10'* 5.77x 10 7.23x10" 8.54x10" 2.48x 10®° 2.99 x 102
LB (g) Chemical fertility 4.62x10° 5.9 x 101 6.06x 10! 6.27x 10" 6.59x 101 6.40x 101 2.77x 10 2.80x10° 2.90x10%® 3.04x 10® 2.96 x 102
R (g) Pesticide 1.62x10° 1.34x10* 1.19%10*° 1.56x10° 1.96x10° 2.08x10%® 2.17x107 1.93x107 2.53x10"7 3.18x 107 3.37x 10"
K FHLM Farm machinery  7.5x 107 2.08x 107 2.07x10'2 2.47x10"2 3.01x 102 4.95% 102 1.53x10® 1.55x10% 1.85x10%® 2.26x 10° 3.71 x10%®
qzﬁﬁﬂﬁﬂﬁﬂ' 3.05x10" 3.01x10™ 2.95x10“ 3.08x10™ 1.98x 10 1.11x10%° 1.10x10%® 1.07x10%® 1.11x10® 1.08 x 10®
Renewable organic energy
A Labor force 3.8x10° 2.87x 10" 2.83x 10" 2.76x 10" 2.86x 10 2.78x 10 1.09x10%° 1.08x10® 1.05x10® 1.09x 10%° 1.06 x 10%
F HLAE Organic 2.7x 106 2.91 x 10" 2.75x 101! 2,53 x 10" 2.11x10" 1.78x 10! 7.86x 107 7.43x10'7 6.83x 10" 5.70x 107 4.81 x 10"
¥ /1 Livestock force 1.46x10° 1.08 x 10" 1.27x10'2 1.11x102 1.06x10'? 1.04x10"> 1.58x10"7 1.85x10"7 1.62x10"7 1.55x 10! 1.52x 10"
#F Seeds 66000 1.71x10" 1.64x 10" 1.76x10” 2.06x 10" 1.92x10% 1.13x10" 1.08x10' 1.16x10" 1.36x 10" 1.27x 10"
BARH Total of input 1.50x 10 1.66x 102" 1.70x10? 1.58x 102! 1.66x 102! 4.02x 102" 4.17x102 4.29x 10?' 4.37x 10" 4.65x 102

2.2 ERTRUESESGGBERERI

WA % 1998 ~ 2008 EEREAEBEHELE,
NHEETRIUETZEMNEMAKF . EHFLBK
FHAREERKFHHEELTE,
2.2.1 ReAsSKFLSH TEHEBEHLEZET
FHEFREESERAENEE, RREHEER
EEFEAERVASEEIHWEERET, EEH
KUY RAEMAIEFEALES BRE2TRES,
M 1998 £E £ 0.676 B ZE 2008 £ 0.659(H 1), % H
REERFBARYREPHE LS, BHF
ZHEMBEEARNER, UWRR AR EMKR ALK
ARG EA T BB A, 578 R4S
BEEHBRABE EFH,

WERBRAXGRREFERAMNBRENH
BAPHER ERRETZHESRALI, ERW
1998 ~ 2008 4E 3R 45 A B AL 1 0.440 EF 3] 0.483, 5%
BRFRERBLF A BB, M#T(11.25) LK
(23.16) , %R F# 8 (0.483) 7, ZHE L H R &
SHBEEMARERS, Kb &R F M E M
T REHMRFBEERL D, RIYEFERET TR
ARFEHRE, A EER KT RS A EREF
RAFGMER, FFEFTRZHEHBRBEK(E L),
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Table 3 Emergy output of the agri-ecological system in Yan’an city from 1998 ~ 2008

P AL® PR H ¥4 Original date(J, g) K BIREAE Solar emergy(sej)
b 4=} Emergy
Item transformation
(scj/,0ei/g) 1998 2000 2002 2005 2008 1998 2000 2002 2005 2008
/NE Wheat 6.8x10° 3.01x10% 2.21x1015 1.34x1015 6.77x 10" 3.36x10™ 2.05x10® 1.50x10® 9.11x10" 4.61x10" 2.29x 10°
B4 Cereal 3.59x10° 1.10x10“ 1.44x 10" 2.60x 10" 1.57x 10" 8.47x10" 3.96x10' 5.16x 10" 9.35x10"® 5.62x10'"® 3.04x10'®
E% Com 8.51 x10* 3.66x10'S 4.76x 10 3.61 x10'5 6.05% 10" 4.31x10'5 3.11x10® 4.05x10® 3.08x10® 5.15x10® 3.67x10%®
# % Broomcomn 2.7x10* 5.79x 10 1.41x104 5.95x101 1.08x10" 1.21x10" 1.56x10'® 3.08x 10'® 1.61x 10" 2.91x10'* 3.25x 10"
K& Beans 2.7x10* 6.50x104 1.21x10" 9.59x 10 1.09x 10" 6.88x10™ 1.75x10° 3.26x 10" 2.59x 10" 2.95x10" 1.86x 10"

HABRA Others grains ~ 4.0x10* 2.77x 1015 4.09x 10" 3.95x 10 5.09x 10" 3.55x10'% 1.11x10% 1.64x10® 1.58x10% 2.04x10% 1.42x10%

IE Cotton 8.6x10° 1.30x107 1.02x 10" 3.83x102 9.95x10'2 1.50x10"% 1.12x10® 8.77x 10" 3.30x10'® 8.56x10' 1.29x 10"
M# Oilsceds 6.9x105 1.48x10' 1.36x10 1.30x 10 8.76x 10 6.40x 10" 1.02x10% 9.41x10° 8.89x10® 6.04x 10¥ 4.42x 107
B3 Vegetables 2.7x100 2.39x10% 2.9x10M 4.41x10% 6.70x10" 8.91x 10" 6.44x 10" 8.07x10' 1.19x10" 1.81x10% 2.41x10"
KR Froits 5.3x10° 7.64x 10" 1.27x10% 1.29%105 2.32x101% 3.71x 10" 4.05x10° 6.75x10' 6.84x 10 1.23x10% 1.96x 0%
¥ M 4 & 3t Planting industry 1.28x 106 1.55x101 1.32x106 1.70x10' 1.43x 106 1.73x10® 1.79x 107 1.58x10% 1.56x10?' 1.23x10*
=R Wood 2.89x105 3.49x 101 $.21x10" 3.40x 108 9.72x 10" 6.66x 10" 1.01x 10" 1.51x 10" 9.82x10'"® 2.81x10" 1.93x 10"

AT Z Labour grassplot 2.4x10* 2.20x10'6 8.90x 10" 2.00x 10 1,70x10' 4.40x 105 5.28x10% 2.14x10® 4.80x 10° 4.08x 10 1.06x 10%
G AL Nature grssplot 1.9x10* 6.80x 10 3.40x 106 4.50x10'S 3.90x 10! 4.10x 10" 1.29x10* 6.46x10° 8.55x10® 7.41x10% 7.79x10%

#H A ¥t Forestry 9.00x 101 4.30x 1016 6.50 x 10" 5.61x10'6 4.55x 1016 1.83x 102 8.75x10® 1.34x10% 1.18x10% 9.04x10®
K Meats 2.0x10° 8.01x10™ 1.11x10" 9.57x104 1.16x10!% 5.95x 10" 1.60x10% 2.21x10% 1.91x10% 2.32x10* 1.19x10?
P12 Milks 2.0x10° 3.05x102 4.56x1012 6.79x 1012 1.78x 107 2.04x10" 6.09x10'® 9.13x 10 1.36x 10" 3.56x 10" 4.07x 10"
RE Egps 2.0x10° 8.66x10° 1.08x104 1.21x104 1.36x10% 1.44x10% 1.73x100 2.16x10® 2.42x10® 2.71x10%® 2.87x 10®
E 4 Leather 4.4x10° 1.38x10° 1.12x108 1.22x108 1.27x10¥ 6.51x10'2 6.09x10"° 4.95x10' 5.37x10" 5.60x 10" 2.87x 10"
WH Y&t Animal industry 9.04x10% 1.23x10'5 1.10x10' 1.33x 10" 7.66x 10 1.84x 102 2.48x10% 2.22x10* 2.68x 10% 1.55x10%!
K=& Fishing 2.0x105 1.88x 10" 2.40x 1013 2.58x 107 2.94x 108 3.16x 10" 3.75x10° 4.80x 10" 5.17x10" 5.88x10" 6.33x 10"
7=t &t Total outpur 1.04x 1017 S.79x 1016 7.94x 10% 7.45x101 6.06x 106 5. 43x10% 5.19x10% 5.19x10% 5.48x 10" 3.75x 10%!
—— §] % % & (4 L Renewable emergy ratio —8— #t {8 $ A ¥ Emergy input rate
—— If 4 7 # & Environment load rate 4— % i {6 7 | # Emergy output rate
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Fig.1 Trend of renewable emergy ratio and environment Fig.2 Trend of emergy input and output rate
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Fig.3 Trend of GDP and emergy currency ratio
in Yan’an from 1998 ~ 2008
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Fig.4 Trend of emergy and industrial emergy per

capita in Yan'an from 1998 ~ 2008
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Fig.5 Trend of dominance index and stability
index in Yan'an city from 1998 ~ 2008
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Dynamic assessment of agri-ecological system
based on emergy analysis in Yan’ an City

ZHANG Fang, ZHOU Zhong-xue
( College of Tourism and Envir Science , Sh i Normal University, Xi’ an, Shaanxi 710062, China)

Abstract: The paper analyzed the input-output structure and emergy indexes of the agri-ecological system in Yan’ an
city by using the theory and method of emergy analysis. Such conclusions were reached: (1) The majority of emergy in-
put is renewable emergy, and the overall emergy input shows ascendant trend; emergy output mainly includes crop culti-
vation and stock raising, but forestry and fish culture takes low percentage. (2) Renewable emergy ratio is high, but en-
vironment load rate is low, so the regional environment endures increasing pressure. (3) Emergy input rate and emergy
utilizing rate are rising, on the contrary, emergy output rate and emergy currency ratio are reducing. Overall economic
development level is low, but with the implementation of the western development and economic and technological
progress, economic development speed is improving. (4) Dominance index of agricultural production is low, and system
production advantage is not obvious; the system has high stability index, and the self ~ stability is strong; Agricultural
sustainable development emergy index has greatly reduced, and sustainable development ability is enhanced.
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