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The carbon footprint of food consumption in Beijing
WU Yan, WANG Xiaoke “ ,LU Fei

State Key Laboratory for Urban and Regional Ecology, Research Centre for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China

Abstract: Carbon footprint has become an effective method for assessing carbon emission, aiming at measuring the
influence of atmosphere environment and climate change caused by human activities across the whole life cycle of a product
or an activity. With rapid urbanization, residents in cities are playing increasingly important roles in the alteration of
environment. Meanwhile, consumption is one of the remarkable drivers of environmental pollution in city areas. With the
perception that unsustainable consumption patterns are the major cause of the continued deterioration of the global
environment, environmental concerns move to household sectors and related lifecycle activities. Food is the most important
consumable of daily household life. The carbon footprint of food shows the carbon emission of the food provisions for the
whole city and the contributions to the climate change. Based on the theory and model of carbon footprint, and using the life
cycle analysis (LCA), we calculate and analyze the carbon footprint of food consumption according to the reality of Beijing
city and the food supply plan. The result shows that the total carbon footprint of food consumption is 4. 768 x10°t, about
6% of the total carbon footprint of Beijing, corresponding to 310. Okg/cap, and accounting for 23.3% of the total emission
of household consumption, which is only 5.96% of the total carbon dioxide emission in Beijing. This reflects the limited
impact of food consumption on the environment, carbon emission, and climate change. If Beijing wants to achieve a goal of
carbon reduction of more than 6% , it is not sufficient to take measures in the field of food consumption alone. The most

important part of food consumption carbon footprint is from grain, and the second part is from fruits and vegetables. These
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two parts account for more than 65% of carbon footprint of food consumption. The most important process of food
consumption carbon emission is from reprocessing and cooking of foods, which consume most of household energy, and
result in almost 60% of the total carbon emission. One important reason for this phenomenon is that this process directly
refers to energy using which serves as the most important action leading to carbon emission. The second important process is
usage of chemical fertilizers and pesticides, which shares 23. 23% of total food carbon footprint. Production and
transportation are also important processes, which account for 8.35% and 6. 98% of the total food consumption carbon
footprint, respectively. Reduction of carbon emission in food reprocessing and cooking is the available process to reduce
carbon emission from food consumption. And if we don’t use chemical fertilizers and pesticides and promote ecological
agriculture (or organic agriculture) in our food production or improve the used-rate, we can reduce 1.351%x10°t CO, every
year in Beijing, that is 87.84 kg CO, per capita per year. It is quite an efficient way to reduce carbon emission of Beijing
city. We also compared the results of our improved method with the national average datum, and found that there are some
reasonable differences attributed to the calculation method and parameters such as cropland area. The results also show that
other parts of Beijing residents’ consumption such as transportation, daily commodities and energy use have great
contributions to carbon footprint. So further research need to be carried out on residents’ other kinds of consumption in

households to make an overview of total carbon footprint of residents.
Key Words: carbon footprint; LCA; food; Beijing City
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R, H BRI BER A X HRTR A G, & EE A A A AR FE AR AR AR s R R
JERAL ST B W ek R i E B A R AR R s HE R (A 1)
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AR B RPN s A B R RE VRN 98 I AR B R . BRI T s T S R
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Fig.1 Carbon emission during the food life cycle

B A R AR A 25 90 2 BT 7 A A i HE R B 11550, AR A 58 B R I8 [ R S 06 E AR S i A AT B R
BT R A R L AR A Ll R 24 0 L A B A 2 AR AT B R B 4. 911 kg Cr/kg LAY N
0. 6822kg C/kg (Rl 42 18.01 kg CO,/kg fLAEAYH 2.501kg CO,/kg) LI K EE £ A O &Y P AL IE A 25
SR AT A AT R 24 04 T B R P LT S e B AR IR RN A 24 1 o T AR

B AP AEPE R ERE SCH] R AT R b B AR LAY BE VR 2% s A= 7 i AR rh R RE TR 2 %
JEAR ARV LB 2% B RE IR . B AR HEHAIL  WOARDUA, P 5 48 BRAILA, HEEDLAR . 3 FE 2% P 30 4 [ A A H A
MUK AP S A 22 BN BRIk R ] v L Rl 6 341 46 mhobE G 4 [ B9 b AT LA 51 o S 2% o LA SOAE 56
SCHRAF Y, 2005 4F B4 AR B I RESE R 1 169. 89 kg/hm’

F1 BRI KERERHE R B

Table 1 Actual carbon emission factor of energy

5iH P RIRA Sl LEW))

l}\ Standard coal equivalent Natural gas Diesel oil Electricity

tem /(kg CO,/kg) / (kg CO,/m?) /(kg CO,/L) /(kg CO, kW' h71)
HE Z %L Emission factor 2.27 2.09 2.73 0.85

TGN T A R AR R = S BRI G T, E B R R A R S AN T 3 A RS T 4
— SR TR B IR AL T, R BHOE 4.5 vh, ThEN 41 kW, A TALB 323251 210
ke/h, K 7.5 kW, 10 5241 5 E B4 TR G144 30 ke/h, B3R 5.5 kW, 45010 Tt fe b i
P RETRAE A S HERL (2 2)

x2 RYMEMISERNITEGCRERWAIBRHER

Table 2 Per quality unit food carbon emission during the primary process of food

. B B A B 5T B
BH PIES o . Lo
Items P /KW Per quality unit electricity Per quality unit carbon
oms ower consumption/ ( kWh/t) emission/ (kg CO,/t)
LN T Cereal grain processing 41 9.111 7.744
FEHIM AN T, Vegetable oil processing 7.5 35.71 30.35
T Bean products processing 5.5 183.3 155.8

T 1 AR PEL S AR i RSO B A e (SR T A 5 2006) , BLUAE 32 E 5T 11 BE
WA 1/3 Jeidad 2%, 2/3 Jead i gk, DR aod v e 2 % T PR e A A 2 (4 R B AL RO AR SR DA AR Y
FELIIFE S AR AR , 1280 32 20k A (LRt GE AR 4L 2006) (% 3)
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x3 NBRUKEETERERER
Table 3 Main technical and economic indicators of highway and railway

WIAPLE T RESe  RODPLEE A ke

B E A ARV B ZE 4 A HURE S

i H . . . Diesel consumption of Electricity consumption
It Petroleum consumption Diesel consumption of ternal busti . £ oloctri .
em internal-combustion engine of electric power engine
f truck 100 t-km/L trucks 100 t-km/L
o ek per " e per per 10000 t-km/kg per 10000 t-km/kWh
fiE
7.76 4.72 25 93.4

Energy consumption

PN T 3R R R R AR RN 9% , i (U BT GE T 4E 45 2006 ) P AT, U = D Z KR 2, Fr LUK
P M — IR 09 = 1 22 AR 15 2 F I Ty B R BERE IR R R (R 4) .

x4 BNMIBMHRERYNEEFEFBRAE

Table 4 Energy consumption and carbon emission per quality unit during the reprocessing

o =) . . . k5= 5

5H Rt WE g e 2 % i

Ttem Grains Vegetables Meat Eggs Poultry q
products products

A B RE

Per quality unit energy 1050 26.67 26.67 533.3 333.3 133.3 133.3

consumption/ (m*/t or kWh/t)

T BB Bl

Per quality unit carbon 0.8925 0.05574 0.05574 1.114 0. 6966 0.2786 0.2786

emission/ (t CO,/t)

FRAIEGE T4 6 LUK BCHE 14 AH G D00 45 B 5 T8 - B A i i BB 500 g, B 2min ARG 5 K2 288 DRI S i 1 1) T BB 530, BT LA
VAR FH 5 SRR ) B o 5 1 233 IR AV 500 g, 40min 24 7K 72 5 # B4 UK 1000 @, 20min 24, M B2 IR 4K 200 g(3 ) 10min 24 K & 265 AW
1000 g,20min 2 ; H AL 50T 09 5 R 40 R 22 0 i H MM SRR S RAR S, BT LK B T TR R TR AR, RAR RT3 902 0. 4m* /h,
A, 7 AR 500 g,35min BORITE, £ 900 W) HL iR £

AL AU GETHE 4 2006) 0 AW S o MR A B SR A S AR KB
HIE WA AT iy B B 2Rt TCRAEE  REE AL ROR B R B 5 M AUt TR T AR A 5%
W3 A GE T4 B AL ST B W07 B i B, AR SUT S S A St LB 2 | J L X B8 SR B R i, mT
BEHEER(ES) .

®5 AERTEMEEMEME
Table S Main food supply in Beijing

i H Ttem Fo AR H Main supply T H Ttem F AL H Main supply
FLE Grains L AAWET N ] Bean products IR
B2 Vegetables WA/ AL/ 7 HEl Vegetable oil PNE VAT B AZITE
Y Animal oil K/t I AR W4 Meat IO Vs E i
%8 Poultry g/ NS 2K Eges TR/ ST
W KA Milk & dairy products e JK7= & Aquatic products Kt
BB Sugar ] 2% Liquor SO/ AR /AT
A0 Tea WL/ ARt/ 2 Fit RS Melons and fruits R/

2 g#R

2.1 dbntHTE Y S L i A B

b R R I P 2 S e T AR T R R H R AR XTI R, db T R R B AR A
889.9x10%t, A3 578.6 kg/ N (£ 6) . dbntmifm BN 9% /™ A= 1 St /2308 hy 476. 8 x10%t, AN F4Jfik 2 305 2y
310.0 kgCO,/ N (#6) .
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x6 IERHEVEBRBIR
Table 6 Carbon emission of food consumption in Beijing

ARG B ARZSRUNBRHRL A ARl B Iy s 31

15 H jtﬁ}éﬁ:(ﬁ%ﬁ Carbon emission Carbon emission of Carbon emission Carbon emission of
Item Biological production of CFs usage pesticides usage of farming primary process
/10% /10 €O, /10% €O, /10% €O, /10 €O,
HE Grains 177.6 26.08 5.757 19.62 0.138
il i Bean products 30.07 1.437 0.314 9.772 4.686
I Vegetables 247.3 5.936 1.291 2.461 0
FEYIM Vegetable oil 8.005 2.855 0.630 1.42 0.243
I Animal oil 9.088 3.242 0.715 0 0
¥4 Meat 37.19 17.08 3.766 0 0
& Poultry 14.49 4.888 1.077 0 0
EH Eges 19.07 6.435 1.418 0 0
Wy B Milk & dairy products 162.7 26.53 5.859 0 0
IKFE Aquatic products 26.19 6.912 1.524 0 0
£l Sugar 13.87 2.036 0.450 0.108 0
2% Liquor 4.736 0.695 0.154 0.392 0
25t Tea 1.151 0. 000 0.001 0.016 0
-8 IR Melons and fruits 138.4 6.615 1.446 6.032 0
BB Gross/ (10t CO,) 889.9 110.7 24.40 39.82 5.067
NI Average/ (kgCO,/ ) 578.6 72.01 15.86 25.89 3.295
EMMERN e kB A S
I H H ﬁ@?ﬁf?ﬁﬂl Carbon emission Gross carbon Per capita carbon
Ttem Carbon BmlSS.IOI] of reprocess emission emission
of transportation
/(10 €O,) /(10% CO,) /(10%*t CO,) /(kgCO,/ )
B Grains 4.856 158.5 215.0 139.8
il 5 Bean products 13.10 25.14 54.45 35.40
B Vegetables 1.68 13.78 25.15 16.35
FiYIH Vegetable oill. 116 0 6.264 4.073
Y Animal oil 0.514 0 4.471 2.907
R Meat 2.673 41.46 64.98 42.25
%8 Poultry 0.778 4.037 10.78 7.009
T Fegs 1.023 13.28 22.16 14.41
i3 K 5 5 Milk & dairy products 4.5 0 36.89 23.98
7K™ i Aquatic products 1.118 7.299 16.85 10.96
B Sugar 0.35 0 2.944 1.914
52 Liquor 0.119 0 1.360 0.884
250 Tea 0.001 0 0.018 0.012
Ff SR Melons and fruits 1.431 0 15.53 10.09
S Gross/ (10t CO,) 33.26 263.5 476.8 310.0
A Average/ (kgCO,/ N) 21.63 171.3 310.0

2.2 dbnTEIE SR I AR B L

JE R B 2k R i8530 6 28 AR, T EETUR (G R R ] R AR S A s i, W A g
i, 58 AR IS DL B A (48 7K ™ 5 L BBE TSRS ) (181 2) o Horh B SRk 2 0 fe 32 E Ak H
RN, A5 215. 0x10*, AXIR 139. 8 kgCO,/ A, 5 EYITH Rl /L0 1) 45% DL, KB TH 2 i /2 0 Hh i
HE I R 3 ke 1 P Tk AR i HE il 3k 3] 158, 5% 10%t, Ay 103. 1 kgCO,/ A, (5 £ 2 i 2 8 1Y
73.75% , THEENA 553 AH Wik A0 S 2E b B W ik 2 B 5S4 101, 4x10%, A 65. 92
kgCO,/ A, o5 W B /230 21. 26% , T8 SR |G AR I AN B2 0 i 28T 2 i J2 28 rp ik HE i A n e 7
T HERA 38.92x10%, A48 25. 31 kgCO,/ A, o T8E AL (B3 ARH iR 525610 i 280 S 2 7 1Y 38. 77 %
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A AR RIS S FRBiHEGR 37. 01x10% L, A2 24,07 kgCO, , i T8 T 55358 Ay A S5 5 2800 2k
SR 36.51% , PN TR A b 3z i ik A2 rb i e HE i o5 T T TSR 5 S A A el R ] 2 Al A S Y
70% Lh b, AEFURRG R 6 2 b T B Wi e 28 1 65% LA b 384 F 2 TH SR 2 780 69. 44 x
10*t, A¥h 45.15 kgCO, , 5 E I b /L0514, 56 % , Fops A2 308 i HE I i AR A0 A2 - T R HE A
F]41.46x10*t, AP 26.96 kgCO, , (84 F RNTH Tl /il 1Y 59. 17% . 50 RZE K& W28 st 2 5 H
TR I 29.21% Bk R A3 HAT 90. 54 keCO,(£6)

I T HE RS R AL AR RO A A 250 B A VR L. R gon T 8 i A A S Fm T (&1 3) , Herf
AR AR 2R AN EY) 0 RE R RE R A U T rh BRI 09T 28 0 DS A BRHRC . B4~ ek B v P e 7R
BRHETR K A 263. 5x10%t, A2 171,34 kgCO, , /5 55.27% , A 5T JE B Y0 2 b 2 705 32 5 2 7 1 W) Fe 401
B Jat = P RE RIS 28 B HERL . HUCH AR A 25 4 IR HE S R 135. 1x10%t, A\ 87. 84 kgCO, , i 23.23% , 4
FAEMVARHERL A 39. 82x10%t, A 25.89 kgCO, , i 8.35% , LA Meizirad FEAIBRAECH 33.26%10%t, A3 21. 63
kgCO,, 7 6.98% , HAWFS A MBHEEAR /N, JLF- T LAZEASTE W0 m AR 7= a5 10 AT it FH A 245 (8 F A
A AR, FLBRHECH 174.92x10%, A3 113.7 kgCO, , di EWIH et /R 701 36. 7% 5 £ W14 ) 191199 3 i fin T
iR FEAT LN T 8 St R DA R TR T AR HERCA 301. 8x10%t, A 196. 2 keCO, , o5 £ 4111 9% ik 2525 Y
63.3% ., EYIH AP FEE PRI Tiakid R (Re) .

4.44%

14.56%

B OREREN Zh

21.26%
= 0L

23.23%

7.74% HE. Bk B AL
- ﬁgﬂi\% B M it
6.91% i N A A O HAE
R 1 T 512% BEEMT.
) 217 Wiz i R A
8350, PN
1.06%
45.09% 6.98%
B2 AEWEERWBRTHR B3 demmAydrem TS R

Fig.2  The proportion of carbon footprint of different food Fig.3 Carbon emissions of food produce processing in Beijing

2.3 EYH IR LA RN b
AR SCHET I B Ry S ) B 2 TR ST L, 04 T 2 T SRR HE A S5 R T X (3R 6)

®6 LIEHWERRVEFHREDSLETFHAYWHEEBHR P ARILE

Table 6 The comparison of food consumption carbon emission between Beijing and China

feiEse 2y

H S PRI iz ki AT (FEEH2E) LI
Chemical fertilizers . . . . ) .
Ttem L. Primary processing Transportation Reprocessing Carbon footprint
and pesticides

5T 2
:”:l?m 003 87.87 29.19 21.63 11.43 310.0
Beijing

| S 14 5
Q’[_H: (A 2000 3.8 15.97 105.15 140. 03 264.95
National average( Rural )

-5 (3 2

PR (5 2006 3.38 50.29 269. 18 170.83 524.09

National average( Urban)

HIZE 6 AT AL st i he BB B B A B AL 08 353 40 R A T P S B s R 2 i B B HE R T 5
5 T AR E R S S B AR T E R . R ER IR fa i R R 0 22 B AR SO 2
RFW s AR 2 B HEON 21. 63 kgCO,/ N T2 S EAAS 105. 17 kgCO,/ N JRALRTTH Y 5 4, &[]
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SR A 269. 18 kgCO,/ A, JEAbH MR A5 M 12 fi5 %, HR 2280 i KA M Ak AR A& 24 4 FH A sk
Hejk
3 iR E4%iR

N A2 308 T % ) FF B LR R AR T 2 ™ A s R A K, T o AR T 45% , LR IR 55 3R 28 #
20% VA_F  BEFUTCRERSE b S i e 1L 305 19 65% LA b, P28 53 24 A 25 1 05 I /K A 508 3 9% 1 K P 72
PR L Rl 2 38 AN B AT 209%  — 7T AR B IR i S0 T 9% 6 i K, 328 0 RTINS AP A HE ke ke
2 3 53— 7 R R FAER BRI R o B TR B S EE SR LR 2 2R, AN AR 7= T
o RRHE A i 2 ) BER TN T A A R BT B SR HE O 55% DB SR RO R A BV
FENRER A A, 2 R A 16 T 9% P BB IR FH i 22 19— N8040, B AR A i HE e K, R b st i &4
TH PR AR S0 3 BN TR S T el i s i AR P A RE TR 2 R AT B T T SR A AR HE vk
HERCRT 5 He B K B0 A A B A 28 it e A, o 21 23. 23 %, /b ik = s R v AR AR A 254 11, 2 AR IR AR 25 1
i FIRCR , 8 A7 AR S AO R S Al FH AR B A 24, b 5t i B4R ] 92D 135. 1x10* €O, HEjl, A 87. 84
kgCO, , BARMMBHIE R Z —

AR SCA BN A AC 5T B SR A A B A TR e A A A E R RO S Y
WHERL, BN R B A RA AL T S 2 E M 2E RN L 6, MITEZFEEE, Ll 8y izt
TR SR HE O A 4 S T A i B A I BRHE ) 10% 2247, — 5 i DR R 8 e Ak 5 i o
B HE R D 1 5 A SO TR], R 1 2 S R0 0 T 1) S L R 5 30 3 Bl 1) P07 7= (L RE VR i T BT AR A 31
KW 2 S 70% |, RS i R T 9 S 800 A e i 5, EORNRER B B is i i 72, (1
X AR E RN B A BRAS AT REAR TS | BT LU AN 1 R A HHAE 45 T L SRR AT S 0 25 5 55 — 7 T &
DR A 2 e b T B 508 2 A £ W A I 2 R T M X AN AR b L P9 S R R T M B AR /N T LB e
R I HERCEE 4 KA . A SIRRHRI2E 5 FL A K T b —A i R R AR 2 AR ATt 1, AR SO TR
FLR T4 YK, — 5 T R A R B0 -5 AR 58 B R R R, B A K 22 52 5 5 — 5 TR R R
AR T A & A AR 2540 B A TC BE TR FH A2 3408, BT DA AR 45 SR 25 S e T HAth il 72 8 N B ke HE 7k
FITTHEZE SR R B0 Y |, 6 F 0 TR SRR o 1 A AR HE A T b DX g T 42 LS 4 3 KO s e st i
YE R 42 B EOAR 2 5 h , AMTTAE TS K Fed i, I I RE R IR HECE M A G . 7 dh i TEUR AN 5 354%
FETT A YISm0 AR R R T A N T R R AR R BT, R SRR O AR AT R HE L
Pt A JCIRAG TR 2 5 R 0 DA RO ™ i 5538 40 BV A 0 T3k A v i e HE I, oK %5 16
MR A0t 2R eI Tl B P A RRHEL , 2 FEO T2 R A S/, LU vl S0 Gt AR
T 2 S5 B WSO B 4 T S R S Ak 33 SO Z s A3 e HE R (A 113 LA R R B ok v

b mT i JE B B e 305 (5 S8 T 2R 1. 33 1CO,/ A28 23. 3% |, BB A6 5T i FE RS 2 A0 Ho A
T4 H A BUBE A8 38 AR 15 55 0 7= A AR K EU R R TS P A (B A 3 A TR, Ry T A s 4
PERT A B SRR T, T B — 2D R st T B 2 1 AR A il 23, b T T R T B 2
A7 AIRR AL 5. 2 1CO,/ NP 5.96% BN FAL R T 5, JE BB R 4 AU HE S a1 A R, X6 3
T BB HE A9 TR AS K, 17 Tk 2 e, 7 B0k B A 25 A 1l A RE VR TS AR R e HE i S 23R 4y . 7EBRSE Rk E R B TH
HEFBEM PTG O) . EEE, SEWHCHREENE T, 5 T RIEREIRIN 241 10% ' fEHHh 129 ),
TEFHEZ B b HE I b 25 BENS e HE A 13% ) LS TR BT B a2 30 o b s T A RE Y P HE
SR 23. 3% , Fi DL B0 T 0 b i BB I ik R 0 AR SRE T B P T o I L v TR SR R T
BIIKA- | — 7 T 2 PR Ry BRSE 2 ik R % s R A S 2 T 9% 0% sl i J 320 9 o5 ) L 0K L, 2838 RV 2 BRSE &
IS AR Z BT E L W b N T O — O T E A AR TR KA, o ARG ST A
FHEKE, BYIH & AR O AR B et i i B SR E AR 06 v T o L )22 BRI 5 [ 5% 8 W R B 4 T
T EGBR T AR 3 s T TR BB T R A 0 SR B N B R T 1) BB 2 R TR DE — SE [ R

http ; //www. ecologica. cn



5 4 S A AU R RIS TR A 1577

K-,
TN, A ECTAE A B bR AR T, Holh g A K B4k I BR N A s N T, s 43 A A 031 E
FHE ) AT AR TR T R R YIHFE B L, BT AT BB R BU T R4S e/

References :

[ 1] Zhang K M. China’s role, challenges and strategy for the low carbon world. China Population, Resources and Environment, 2008, 18(3) :1-7.
Energy Data and Modelling Center. Handbook of Energy and Economic Statistics in Japan. Tokyo, Japan: Energy Conservation Center, 2001 :
312-312.

[ 3] Study Research Team of China Climate Change Country. China Climate Change Country Study. Beijing: Tsinghua University Press, 1999.

[ 4] China international intelligence network. Global greenhouse Gas emission ranking around 30 countries and regions ( http;//www. 21 cnci. com/ view/
55819. html) , (2010-02-28)

[ 5] Kaufmann J, Chevrot F. The Environmental Impact of Household Food Consumption : The Case of the United States. Cambridge: Draft Report to the
Organization for Economic Co-operation and Development, 2000.

[ 6] Payer H Burger P, Lorek S. The environmental impacts of household food consumotion in Austria: national case study. Paper for the OECD
Environment Directorate, Pro-gramme on Sustainable Consumption, 2000.

[ 7] Weber C L, Matthews H S. Quantifying the global and distributional aspects of American household carbon footprint. Ecological Economics, 2008 ,
66(2/3) :379-391.

[ 8] Tan D,Huang X J. Correlation analysis and comparison of the economic development and carbon emissions in the eastern, central and western part
of China. China Population Resource and Environment, 2008, 18(3) : 54-57

[ 9] Padgett] P, Steinemann A C, Clarke ] H, Vandenbergh M. A comparison of carbon calculators. Environmental Impact Assessment Review, 2008 ,
28(2/3) .106-115.

[10] Wang W, LinJ Y, Cui S H, Lin T. An overview of carbon footprint analysis. Environmental Science and Technology, 2010, (7): 71-78.
[11] Johnson E. Disagreement over carbon footprints; a comparison of electric and LPG forklifts. Energy Policy, 2008, 36(4) :1569-1573.

[12] Hammond G. Time to give due weight to the carbon footprint’issue. Nature, 2007, 445(7125) :256-256.

[13] West T O, Marland G. A synthesis of carbon sequestration, carbon emissions, and net carbon flux in agriculture: comparing tillage practices in the

United States. Agriculture, Ecosystems and Environment, 2002, 91(1/3) :217-232.

[14] Liu G H. Clean production of chemical fertilizer industry in China. Inustrial Minerals and Processing, 2008, 37(5) ; 36-39.

[15] Zou Z L, Zhang X. Actualities of Chinese pesticide industry and developing suggestion. Applied Chemical Industry, 2003, 32(1) . 18-20.
[16] Wang L X. Situations and development trends of China s pesticide industry. Modern Chemical Industry, 2000, 20(2) ; 6-6.

[17] Fan X Z, Gao J X. Agrochemicals footprints analysis on food producing and consumption in China. Modern Chemical Industry, 2008, 28 (5) :

55-64.

[18] Zhang R, Gao H W. Analysis of trend of diesel oil consumption of agricultural mechanization and energy-saving strategic measures in China.
Transactions of the Chinese Society of Agricultural Engineering, 2007, 23(12) ; 280-284.

[19] China National Bureau of Statistics China Statistical Yearbook. Beijing; China Statistics Press, 2006.

[20] Bureau Beijing Statistical. Beijing Statistical Yearbook. Beijing: China Statistics Press, 2006.

[21] 7Zhi J,Gao J X. Analysis of carbon emission caused by food consumption in urban and rural inhabitants in China. Progress in Geography, 2009, 28
(3):429-434.

[22] Zhang C. Carbon emissions, household and urban development. Forward Position or Economics, 2010(4) ; 41-54.

[23] Qi Y,Xie GQ, Ge L Q, Zhang C X, Li S M. Estimation of China s carbon footprint based on apparent consumption. Resources Science, 2010, 32
(11): 2053-2058.

[24] Munksgaard J, Pedersen K A, Wien. Impact of household consumption on CO, emissions. Energy Economics, 2000, 22(4) :423-440.

S 3k

[ 1] kMR, (Emctt A b pg b E . s, PhikSReg. hEAD - %WIRSHEE, 2008, 18(3):

(4] PEBELAFRME 2Bk 30 ERERESAHDEE (hup://www. 21 enci. com/view/55819. html,, (2010 02-28)

[ 8] M, W4, FRER P VMK 20 & RS H A i K gk, hEA D - IR AEL, 2008, 18(3).
[10]  FEfk, MEIZ, MBI, 5. BET N LIt sid. WEElE5HA, 2010, (7): 71-78.

(147 xIEAE. FRELIE T MEBEA>. LT 5T, 2008, 37(5) : 36-39.

[15] 4R, k2% FRERZ TALABR B & Rl LT, 2003, 32(1) : 18-20.

[16] FHe. RERZ TALBEN XL RES. BT, 2000, 20(2) : 6-6.

(17] /M2, miiE. JEE S S R h A b 5 25 /i, BUARAE T, 2008, 28(5) : 55-64.

(18] k%, mMesC. HERAA S EFE-E ST 51 REM RIS E. Aol TR 24, 2007, 23(12) : 280-284.
(19] PEHEZRG. PESGHHEE. dbat. hE SRR, 2006.

[20] TFFHZE, Z2/N R, Rem. LR WAEIHES. duat. P ESHE R, 2006.

[21] ##, &, PEWS ERESHEMRACT . ERk#0E R, 2009, 28(3) ; 429-434.

[22] ?K%_E WRHEERL K BE ST R R, PE40FE, 2010, (4) . 41-54

(23] ARG, dmHh, 3607658, OB E, 2138 FET RN Sk oy b Ea A 5. BEEAL, 2010, 32(11) : 2053-2058.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.32,No.5 March,2012( Semimonthly )
CONTENTS

Statistical characteristics of eutrophication process in Dianshan Lake «---cceeeeeeeees CHENG Xi, LI Xiaoping, CHEN Xiaohua (1355)
Cadmium assimilation and elimination and biological response in Pirata subpiraticus( Araneae ; Lycosidae) fed on Cadmium diets ------
.................................................................. ZHANG Zhengtian, ZHANG Guangduo, ZHANG Hucheng, et al (1363)

Effect of co-cultivation time on camptothecin content in Campiotheca acuminata seedlings after inoculation with arbuscular

mycorrhizal fUngi  ««+eeeeesssesmmremerere et YU Yang, YU Tao, WANG Yang, et al (1370)
Relationship between frequency of sandstorms and air humidity as well as plant phenology: a case study from the Mingin desert

AT@A  +eeevermenrnenen et et e e e e e e e e e e e e e e CHANG Zhaofeng, WANG Yaolin, HAN Fugui, et al (1378)
Genetic diversity and evolution relationship on mtDNA D—lOOp in Tibetan yaks ..................................................................

....................................................................................... ZHANG Chengfu, XU Lijuan, JI Qiumei, et al (1387)
Geostatistical analysis on spatiotemporal distribution pattern of soil water content of forest gap in Pinus koraiensis dominated

broadleaved MixXed fOrest ««««s-eeeeeerereerrmrmemmmnetmiureiiiaitiaraieeaiaeeaaans LI Meng, DUAN Wenbiao, CHEN Lixin, et al (1396)
Soil nitrogen and enzymes involved in nitrogen metabolism under different vegetation in Ziwuling mountain in the Loess Plateau,

(00T T T T XING Xiaoyi, HUANG Yimei, HUANG Haibo, et al (1403)

Soil carbon, nitrogen and microbiological characteristics during bamboo high-speed growth -«-eeeeeeeeeeeieeiiiiiiii
.................................................................................... WANG Xueqin, ZHANG Qichun, YAO Huaiying (1412)
Effects of long-term increased soil N on leaf traits of several species in typical Inner Mongolian grassland «+eeeeeeeveeerieeeiiiiiiniinn.
.................................................................................... HUANG Juying, YU Hailong, YUAN Zhiyou, et al (1419)
Influence of arbuscular mycorrhizal associations on the interspecific competition between mycorrhizal and non-mycorrhizal plants ------
................................................................................. ZHANG Yuting, WANG Wenhua, SHEN Hong, et al (1428)
Structure and biodiversity of fig wasp community inside syconia of Ficus virens Ait. var. sublanceolata (Miq. ) Corner in Fuzhou ---
.................................................................................... WU Wenshan, CHEN Youling, CAI Meiman, et al (1436)
Growth and photosynthetic characteristics of Epimedium koreanum Nakai in different habitats «eeeeeeeeeeeeereeiniiii.,
.............................................................................. ZHANG Yonggang, HAN Mei, HAN Zhongming, et al (1442)
The critical temperature to Huashan Pine ( Pinus armandi) radial growth based on the daily mean temperature ««-«-ecevevevereeeeeieene.
................................................................................. FENG Xiaohui, CHENG Ruimei, XIAO Wenfa, et al (1450)
The analysis of grade diversity indices of butterfly community in the Three Gorges Reservoir Area of Yangtze River «--e-eeeeveeeeeenenns
............................................................................................................ MA Qi, LI Aimin, DENG Heli (1458)
Research on dynamic characteristics of photosynthesis in muskmelon seedling leaves — «+eeeeeererseeerenininiiiies
....................................................................................... HAN Ruifeng, LI Jianming, HU Xiaohui, et al (1471)
Effects of different winter covering crops cultivation on methane (CH,) and nitrous oxide (N,0) emission fluxes from double-

cropping paddy field ««eeeeeeereeeiiiiii TANG Haiming, XIAO Xiaoping, SHUAI Xiqiang, et al (1481)
Variations in groundwater levels and quality and their effects on vegetation in the western Grurbantonggut Desert =~ «+ee-eeeeeereeeeeeeenes
....................................................................................... ZENG Xiaoling, LIU Tong,ZHANG Weibin, et al (1490)

Carbon and nitrogen stable isotope characteristics of particulate organic matter and zooplankton in Liuxihe Reservoir -«----eeeeeeeeeeeeees
................................................................................................ NING Jiajia, LIU Hui, GU Binhe, et al (1502)
Selection of vegetable seeds native in China instead of the cress seed for evaluating the maturity of biosolids ««+rereeererereriiieaiieens
....................................................................................... LIU Songsong, XU Tianfen, WU Qitang, et al (1510)

Effects of anthropogenic nutrient input on organisms from different trophic levels in Hanfeng Lake: evidence from stable carbon
and Nitrogen iSotope ANalysis «««---««--ssseeeessmreesmrianria e LI Bin, WANG Zhijian, JIN Li, et al (1519)
Temporal and spatial distribution of phytoplankton in Liusha Bay --------- ZHANG Caixue, CHEN Huiyan, SUN Xingli, et al (1527)
Study on the supercooling of golden apple snail (Pomace canaliculata) «++--+++=+++=sssssseermeemetmitiniiaiie et
.............................................................................. ZHAO Benliang, ZHANG Jia’en, LUO Mingzhu, et al (1538)
The effects of rice growth stages on the ovarian development and take-off of Nilaparvata lugens and Sogatella furcifera «---++evveeeeees
............................................................................................. CHEN Yu, FU Qiang, LAl Fengxiang,et al (1546)
Cold tolerance of the overwintering egg of Apolygus lucorum Meyer-Diir ( Hemiptera;Miridae) ««-eeeeeeeeeeeeeeeinmariiiiini.,
.................................................................................... ZHUO Degan, LI Zhaohui, MEN Xingyuan, et al (1553)
A suggestion on the estimation method of population sizes of Niviventer confucianus in Land-bridge island =~ «+eceeeeeeeeeeeeieieienii.e.
................................................................................................ ZHANG Xu, BAO Yixin, LIU Jun, et al (1562)
The carbon footprint of food consumption in Beijing «-«+eeeeeeeeereeemiiiiiiiii. WU Yan, WANG Xiaoke,LU Fei (1570)
Anthropogenic phosphorus flow analysis of Hanshan County in Anhui Province «««««--ssseeeesesmmmresiiiiiriiiii i
....................................................................................... FU Yinyin, YUAN Zengwei, WU Huijun, et al (1578)

A laboratory study of auctions for water rights transactions in inland river basin: a case study of irrigation areas of Heihe river

DASIIL  +veeeeerenenernenunenenetntneaten et taea e et east et ea et et ea et et e ea e eeaas DENG Xiaohong, XU Zhongmin (1587)
Review and Monograph
A review of the effect of typhoon on forests ««+«-++++sserrrerersreriiniiiii LIU Bin, PAN Lan, XUE Li (1596)
Research progress on the effects of ocean acidification on coral reef ecosystems — «+oeseeeeerrerrieiniiiiiii
........................................................................ ZHANG Chenglong, HUANG Hui, HUANG Liangmin, et al (1606)
Interspecific competition among three iNVasive Liriomyza SPeCies — «++++swseessssurrrssmmmttte ittt
........................................................................... XIANG Juncheng, LEI Zhongren, WANG Haihong, et al (1616)
Indicative significance of biogenic elements to eco-environmental changes In waters «+eseeeserererarieiiii
............................................................................................. YU Yu, SONG Jinming, LI Xuegang, et al (1623)
Recent advances in studies on dissimilatory Fe( Il ) -reducing microorganisms — ««+«eseeveeseeeensen LI Huijuan, PENG Jingjing (1633)
Discussion
Ecological vulnerability research for Xilingol League, Northern China ------ XU Guangcai, KANG Muyi, Marc Metzger, et al (1643)

Scientific Note
Spatial distribution and species composition of zooplanktons in the eastern tropical Pacific Ocean off Costa Rica  ++oeeeeeeeereeeeeeennnes

............................................................................................. LIU Bilin, CHEN Xinjun, JIA Tao, et al (1654)



(ARSI B B A 2 B A ARB e AR TL, RIF)T 1981 4, T EARIEA B

(EBZ|RY2012 F£4EITRE

Ji

B BT PE R R | 40 WD R B R AR A 252 K JR 7 1) B (I8 75 S P SO 5 P AT 41 AR 25 2 BEE 7
T AN G BB R BT ROT R =0 4 5F

(A2

)y k2 A, K 16 FF4,280 1T, B N E M 70 Jo/ M, e4F 2 B 1680 T,

R & A .82-7  EISMIR R AL :M670  ARiETI*S . ISSN 1000-0933  CN 11-2031/Q
2[5 MR SRy X PTOT B, A AT e S G I R 3K, W KRB AR BB | & S5 Be A 1B

TEAFIT R

B 100085 JL R IE X XGEH 18 5 H i

E-mail; shengtaixuebao@ rcees. ac. c¢n

WEMEME Ll

I

(010)62941099 ; 62843362

www. ecologica. cn

HATHRE XIKRE Bl ¥

5 5 F # ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) (Semi bl S din 1981)
(ﬂéﬂ T 1981 4F 3 Hﬁ'ﬁql) emimonthly , Started 1n
F3E FSW (201243 H) Vol.32 No.5 2012
9 35 <§5i§%*&>gﬁiﬁﬁﬁ Edited by Editorial board of
Mok - U STHEE KB 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬁéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
HLIE 2 (010)62941099 Tel (010162941099
www. ecologica. cn : .
. www. ecologica. cn
shengtaixuebao@ rcees. ac. cn Shengtaixuchao®@ rcees. ac. cn
ey S ees. ac. ¢
I ig FI? )gi S R Editor-in-chief FENG Zong-Wei
g DI
IS RL 2L A Supervised by China Association for Science and Technology
B hEESE S
cp [ RS e A A PR IF ST 0 Sponsored by Ecological Society of China
Huhil . b ST IE X AU % 18 5 Research Center for Eco-environmental Sciences, CAS
M B 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H i 4 & I3 it Published by Science Press
Hihk . b AR IR LT 16 5 Add:16 Donghuangchenggen North Street,
MR B 2wt . 1RO0717 Beijing 100717, China
En Rl AEECIEARE R Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & B i Beijing 100083 , China A
Hitik . AR FEIAR AL 16 5 Distributed by Science Press m 22
Eﬁﬁﬂéﬁﬁ% :100717 Add:16 Donghuangchenggen North g
Eﬁlﬁ 1( QIO ) 6;‘334563 Street , Beijing 100717, China 1 —n
-mail ; journal @ cspg. net Tel: (010)64034563 O /-
N - = :1: 3 o N
2l N in‘li] é%’ﬂgﬁﬁ‘] B a4 N E-mail ; journal @ cspg. net O
B T hEEERE A S BN - =0
Hidl . LT 399 {546 Domestic All Local Post Offices in China = 8
H}Bﬁlgﬁﬁ% 100044 Foreign China International Book Trading 8 S
f' %%E SRy P = Corporation - 'l:
i Al OAE S LTS5 8013 5 Add:P. 0. Box 399 Beijing 100044 , China =
ISSN 1000-0933 4= = =
N 0o ERSIMAF LT EREERS 82-7 ESEITRS M670 Efr 70.00 T

CN 11-2031/Q



	fm+ml-zw.pdf
	stxb201101140074.pdf
	ml-yw+fd.pdf



