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Analysis of water ecological footprint in guangxi based on ecosystem services

ZHANG Yi'?, ZHANG Heping""
1 College of Life Science and Technology ,Central South University of Forestry and Technology, Changsha 410004, China

2 Department of Economics and Management, Hechi University, Yizhou 546300, China

Abstract: As for the shortage that only fishery production function was considered for water area by traditional ecological
footprint, the researchers put forward the water ecological footprint. However, at the present, the basic theory and model of
water ecological footprint were quite deficient. In order to solve the above problem, the paper proposed the concept and
model of water ecological footprint based on ecosystem services and carried out relevant calculation and analysis with the
example of Guangxi in 2003—2010. The results showed: (1) In the water-fishery accounts, freshwater fishery ecological
footprint was in an upward trend; freshwater fishery biological carrying capacity was comparatively high and stable;
freshwater fishery ecological surplus was more while its ecological pressure was less. (2) In the water resources accounts,
freshwater ecological footprint rose more quickly at first and then fell slowly. The carrying capacity of water resources was
higher but the fluctuation range in 2007—2010 was larger. Water resources ecological surplus was more while their
ecological pressure was less. (3) In the water environment accounts, water pollution ecological footprint rose slowly, and
then fell greatly and finally picked up gradually. The trend of water environment carrying capacity was consistent with the
water resources carrying capacity. The results showed water environment ecological deficit and ecological insecurity in most
years. (4) Freshwater fishery ecological pressure < water resources ecological pressure < water environment ecological
pressure. Freshwater ecosystem had basically been in the state of ecological insecurity. The model of this paper overcame

the many flaws and shortcomings of the traditional models. The former was a more objective and all-sided reflect on the
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supply-demand of freshwater ecosystem services and water ecological security situation of Guangxi in recent years.

Key Words: ecosystem services; water ecological footprint; water ecological carrying capacity; water ecological surplus/

deficit; water ecological pressure; Guangxi
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Table 1 Model Parameters and their values

IKBERAER  WRAK= S T b KIBE KB KB ABE I 2KR TIT 287K J5i¢ TIT 287K J5i
SpA LERT KB HHWIEER R LBk SEROF- PRy bRAETRE TN PR
fig R chwf% FHhE FHhE e CcoD & LR HELR TP & & [FR
/(10°m*/hm?)  /(kg/hm?) * /(t/hm?) /(t/hm?*) /(t/hm?) /(mg/L) /(mg/L) /(mg/L)
3.141%8) 2338.6* 1.91 0.062893%  0.003145%  0.000629% 2011 1.0t 0.2

TR IR AR 4 P2 B /7 Average global production capacity of water resources ; 7K™ i BRSP4 4 = fiE /7 Average global production capacity
of freshwater products; J™ 74 P4 Fili 7K 383 [l 7 4 PRl ¥+ Inland waters fishery yield factor in Guangxi; /KIS 944 HL4) 25K F-2IAE 77 Average global ability
of water dissolution of organic substances ; K44 & 2ERT-YIHE 1 Average global ability of water dissolution of nitrogen; /K3 i 448 4 Bk-F- 1k
Average global ability of water dissolution of phosphorus ; IZ&7K FiksifEH Y COD & & 1B Maximum COD content of the third water quality standard ;
1 257K BRARUE 9 TN &5 FBR Maximum TN content of the third water quality standard; I 28/K BbRifEH B TP 5 £ R Maximum TP content of the
third water quality standard ; #HH5 SCHRC ) $5 03t B0 B0 R 1R A% & ARHR SCHRT T v (i TIT 28K bt 9 COD TN A1 TP & 5 B R i ok

3.2 VPR KIS K AT

2003—2010 4 PG A EF,, B RRADEH B A F F S IR 2. 72% (£ 2) .. XRBET)
PO IEAF A XTIR K 7 5 T4 2 75 R A48 0 [ Bt 156 W 3% K iy B V88 %) 1) P i B A S ok, [l 44
I PG BC,, BT BAEBRBE RN AEYIREIRAL N 0. 42% (2 2) . ANFBGKIEFE H R BC,, RERTF,
U8 B PR T AR 7 R 1 TR K b VR AR 4 R Bl i R SR DT ANYY BC, IR T Y
EF o RN ES, (3 2) , UL PR A Ml P IR AL T o] REL R AR, FAEE ARk A —5, |4
JI4E EPLy, B/, Ui 2 X P i /K Sl A AS PR BE 2 B Ay (HRVAR S 2808 Rt s (% 2) .
3.3 VDA KGRI A b
3.3.1 JTVDIAE EFy T

2003—2006 4ET PG EFy A T4 ETHI B AIIMEAESI K 3.48% (% 3) X LE B A FI A%
J Xt K GEUR ) T SR AT B S LA AL T 2212 T B B, NS AR YRR IR N 1.93% (£ 3) , B4Rk )
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PEKGEIRAIRA T RER

F2 IALEKE-ELKS
Table 2 Waters-fishery accounts in Guangxi from 2003 to 2010

N Hgige kel A= 35 e NIl A Wy rka N S B A oK A= 2
SEAy Freshwater fishery Freshwater fishery Freshwater fishery JE 138 %
Year ecological footprint biological carrying ecological surplus Freshwater fishery
per capita/hm? capacily per capita/hm? per capita/hm? ecological pressure index
2003 0.0084 0.0270 0.0186 0.31
2004 0.0090 0.0268 0.0178 0.34
2005 0.0096 0.0267 0.0171 0.36
2006 0.0103 0.0265 0.0162 0.39
2007 0.0088 0.0262 0.0175 0.33
2008 0.0090 0.0268 0.0178 0.33
2009 0.0095 0.0266 0.0170 0.36
2010 0.0100 0.0262 0.0162 0.38
®3 TALFEKREEKS
Table 3 Water resources accounts in Guangxi from 2003 to 2010
; . 7K B¢ IR KBRS AR ORISR 6%
AL }\ﬂj(ﬁé]](’#:?ﬁ},@ﬂ ’ V(//jatjz: reiifsj] Ai’é/i(t;r fsircf b * JW{inE res}c:lfj;a "
Year X Fres.hwater ecol'oglcal , carrying capacily per ecological surplus ecological pressure
footprint per capita/hm” . ) . 5 .
capita/hm per capita/hm index
2003 0.1827 0.4740 0.2912 0.39
2004 0.1895 0.4181 0.2285 0.45
2005 0.2023 0.4451 0.2428 0.45
2006 0.2018 0.4830 0.2812 0.42
2007 0.1976 0.3531 0.1554 0.56
2008 0. 1956 0.5759 0.3803 0.34
2009 0.1897 0.3713 0.1816 0.51
2010 0. 1862 0.4503 0.2641 0.41

TE EF o 25 WP A2 K R 2 AT (AR EFy 1 88% ABLRT & LU 52 T s 9h) | P
DAPIE LM —B(FR4) . AWEHAKRIBEAE EF L 1910% (AL SEAASES R E T (Fk4) , BE
T N ARSI NN B2 NAT TR A 305 i ) SR B i T, AR S /K R IR I o LU ARAR | (E R 1 1 i 4 L A W]
(R 4) , TG AN A IR EOR R B P IR i) A A PR3P A

R4 TTANFERAHRKESEIT
Table 4 All kinds of freshwater ecological footprint per capita in Guangxi from 2003 to 2010

A5 k55 N
PN LTS PNLEROS TR
DHEPERK B AT AR e - o
Ay JEI/ hm? S35/ hm? JE/ hm? Architecture industry 1__ " B} 1— 1m
. . . . Domestic water Ecological
Year Production water Agricultural water Industrial water and the service . .
. i . . . . ) footprmt per environment water
footprint per capita  footprint per capita  footprint per capita industry water . . .
. . capita footprint per capita
footprint per capita
2003 0.1656 0.1384 0.0243 0. 0029 0.0150 0.0021
2004 0.1710 0. 1403 0.0271 0.0036 0.0165 0.0020
2005 0. 1836 0. 1505 0.0288 0.0043 0.0164 0.0023
2006 0.1828 0. 1480 0.0299 0.0049 0.0167 0.0024
2007 0.1768 0. 1409 0.0304 0.0054 0.0173 0.0036
2008 0.1737 0.1358 0.0326 0.0053 0.0184 0.0035
2009 0.1676 0.1285 0.0338 0.0054 0.0185 0.0035
2010 0.1648 0.1254 0.0341 0.0054 0.0181 0.0033
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Az FHK T P e ol FHZK T o L e ARSI R B, B 2003 41 83. 61% R3] 2010 4E (1) 76.06% ,iX 5
MEAER T PG 7 (B L AR A B — S0 R A A (E 2 5 B F(2003—2005 4F) J& T B (2006—2010
)RR AR (R 4) , BB TR K =8 JF & R KA T KRR, Tk K 2
W TEIE AT 4 H A e A E AR 236 K, 2010 45 2003 4FAH LT &7 Ll 14. 66% - FH31) 20. 68% , A
BIENEINT 40.3% (£ 4) , FEPN T AGFERR IR T X5 K GE IR LR 1) b7 FH . 2 5R00 A0 AR 55 Ml F K A2 3
JIT o FE BRI (R B e BT, ARG — A5 (R 4) X 53R T P9 K 77 $2 ki Ak 7K 25 =l
LB IAG
3.3.2 JUVEII4E CCyy JEDyw/ESyy & EPLy, 5307

I PEIIAE CC .y FERRIN N  Se T REIRIG BT T 2007 4EBEIR TR, Z G I shR IR R (% 3) . X 3%
ST PR KRRV CCy SHFFK R W B E N IE R X REGE0.91) . H T4 CCyy W
BRTF EF N EZ2EH ESyo BN EF . SEHIAE] CCyp 1H—2F HASUTR R /N, B ES, SRS
CCyp —30(FR3), WUEH, A ES (8 3) B Ul PR IR T R8T R RS B3 K, EPLy, J&T
0.34—0. 56 Z[i], {Hir 4 FERRER(F3) , T ) VYK IR L 4 B SRR S H T Ak P iR T ATRE .
3.4 PSR KEREEIK P b
3.4.1 JVHIIME EFy, 53107

EF (o B FBIET VG Tl R /K Rk B2 36 V5 /K HE LAY COD Jir oy A 7K B2 5 Ml (3% 5) . 2003 —
2006 4EJ P EF o AT PO [ TR, A ARS8 K 6. 08% , S e 1) 18 Tolk Fo 23 By DRl 42 i o 34355
(R 1 H 2530005 =2 5 AT T RE , NI AR BRIR 4. 87 % | Ui BT ARSI I PH 45 A U505 e sl (i 3, 042
RIS ER TG TR, gk op Tl AR 1 K or (i, (H P& 9 2215 H 2545/, X
FEEH T T E T BRI & S04 B T AR AR TS EF o o

x5 ITHEHBEEKREKP1

Table 5 Water environment accounts in Guangxi from 2003 to 2010 ( part one)

NSRRIy SEES AHTAAHY AN FHAHLY PNCERELVIN NI REE N
A2 R/ hm? KGR LT/ hm® KI5 YA S 2 T/ hm? A2 R/ hm? A2 R/ hm?
AR Year Organic pollutant Industrial organic Domestic organic Nitrogen pollutant Phosphorus pollutant
water ecological pollutant water ecological pollutant water ecological ~ water ecological footprint water ecological
footprint per capita footprint per capita footprint per capita per capita footprint per capita
2003 0.3034 0.2048 0.0986 1.1821 0.6630
2004 0.3233 0.2256 0.1051 1.1606 0.6510
2005 0.3454 0.2145 0.1122 1.1998 0.7177
2006 0.3587 0.2178 0.1166 1.2105 0.7451
2007 0.3379 0.1933 0.1098 0.8970 0.7460
2008 0.3189 0.1764 0.1036 0.9425 0.7887
2009 0.3049 0.1619 0.0991 1.0018 0.8379
2010 0.2888 0.1519 0.0938 1.0198 0.8673

i G R, M EF, AN RS IRT5 Y BT HERY N A P AU SR = 208 | B b T A A S
B SR AR RIS Y K AE S R G HEY N PR B KSR b

K7 FR 5 T L 1 A 77 5 N BB O R B K AR A 5 U o ARSI V8 DT AR IR K = i e F R 6 BT A B
AP i K 3K P 3R 8 ] AR AR HERR 9 N R P, B AR ) PR AR N Rl K 0K PR SR8 EF, FDEF,, (1), PR
BRI s AR IR B35 53. 63% M1 51. 36% |, [Rl EF, W& T EF,, (2003 4EERAL) o
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®6 TTEMME(HKM)FRE TN/TP Hi5REY
Table 6 TN/TP pollution discharging coefficient of cage/seine breeding in Guangxi

PIFIFRAE TN HE75 B8 (kg/t) IARSRIE TP VG BB (kg/t)  FIRIREE TN HETS R AL (kg/0) R FRFE TP HETS R AL (kg/t)

TN pollution discharging TP pollution discharging TN pollution discharging TP pollution discharging
coefficient of cage breeding coefficient of cage breeding coefficient of seine breeding coefficient of seine breeding
129.9* 26.75" 141. 25031 14. 14131

« B CRIET

FUFHZE 7 F0)7 VG D3 AR b T AR AT DAARAS % X B 5 4 N P AT i, ATIAS 2 PR DG 4F EFy, N
EF, (K1), PiEERESE N (2003—2006 4F) 58T BT+ (2007—2010 4F) H EF, BB & T EF,, , Ut
AR V372 X AR RS Y TR

F7 T TN/TP HH (AW) REC

Table 7 TN/TP output coefficient and into the river coefficient of farmland in Guangxi

Fiith TN i R4 (vkm? ) Hiith TP $i R (vkm?) B N/P A 2%
TN output coefficient of farmland TP output coefficient of farmland N/P into the river coefficient of farmland
2.203-38] 0.16" 0. 15

BRSBTS Y o — 5 YR, MR O I AR Mk RSO RV B A A Y
FH AR TN/TP , [IRHSan R %5 . 1) i TEEIR PR N/P &5 A JKREA R IR , 0% (4F) 2R R A
v AT 2R 5 25 R A0 T B, LR LSOk 52 ) B R S Bk R X A S G | 5% 6 3% A HE Tt 2 H50Rn
N/P 35 85 R FSCHR S AR S S HEE 2R B N/P & B3 (B, 8 B 2 (8 e T B 3 e ad i v 28 o ik A B K
AR AR SR A A K SRR SCHR S A BB, HE T SRS TS e A K SR BUA S A S AR ], S 3 S e
PINKREE S ZE M, #E FiRSE(FR 8) 5 MRS FORMEREAL T VG DI 4E 6 % 7258 ] A R HE Y
N I P i, A S A D B 8 3 9550 EF, 1 EF (B 1), ATRLE W, B2 AN R R RS EF, 7
2003—2006 4EZ& 1% Tt ,2007 4EH T [ (KRR 5 30. 06% ) , 2 e 2 i b FHEA I AR TRl 4a (8, SRS
FREFARGEF,, WIBEK I (AR K 3.89% ) ,2007 AR EANKEAR T L4, EF,2003—2006 4748 fL ) 32 252
Wi PRl T2 (4 ) (A7) B2 88052007 AR R T B 32 RO 2R AR 500 IR /D T 17210397hm® EF g, ( [R] 4
FE MEHIIEELUE T 2606119hm® [ EF ) s ZJ5 BEKE S5 A ECRR 2L, (0 R A AR 0 K 2%

PR K A A e B YA
I S s e BRI A
o KRR R A AS e BRHBE HeK S 3
70000000 o B A K A S o BTSRRI
60000000 |
fE 50000000
5
% 40000000 +
Pt
% 30000000
E
ﬁ 20000000 +
10000000 +
= =) & 25 —f— = —F—H
|’ — band n n n n 1 1
2003 2004 2005 2006 2007 2008 2009 2010
Ay Year

B1 IEHER(H)SRERKRESED
Fig.1 Nitrogen ( Phosphorus) pollutant water ecological footprint in Guangxi from 2003 to 2010
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1 AR TR 4 45, EF,,2003—2006 4EA8L Y B2 M IR F B0 R & 42007 AE B IR 4 3 F
F7 () R BRI B0 7416886hm” EF,, (H A4 388 7= A1 EF,, FREIRZ 0870 T 6311659hm*) , {H [F]HA
FKEFERZERILIE M T 7197867hm* | iX FZIRF AR EIAE P & fimm T8, 2R & K8 & H AR
M OCRRE M), Bz 2l Ltk DIfEEERE T EFy & T EF,, (AW 2210 H £33
EN

W LA_L =35 10 EF, T EF,, S04 A8 2] T T PE D4R EF, R EF (B 1 FEES)  HAMb a5 i
SEBFE IR EF, M EF,, JEAR—80, 35X F B2 R ON G & XTRT# B STk R DT 4E 4 7E 80% LA b, TH4E EF, &3
B EF, TROEKAE, R e Wit 2 i E R EF, .

x8 BREFHHERB . FILEMANKE

Table 8 Animal excreta parameter and its nutrient content and into the water ratio

= Rk HE 24 (k) N 45 /% TN AKZR/% ' TP &8/ % TP A7k$/o@
Livestock category Excreta parameter Total nitrogen content fnto the wa'tcr ratio Total Phosphorus fnto the water ratio of
of total nitrogen content total phosphorus

W3k 398 0.588 5.34 0.341 5.25
RIR 656.7 0.33 50 0.052 50
42 7300 0.437 5.68 0.118 5.5
4R 3650 0.8 50 0.04 50

5 5900 0.378 5.68 0.077 5.5
LN 5000 0.378 5.68 0.077 5.5

* 870 1.014 5.3 0.216 5.25
KB 26.25 1.042 8.47 0.579 8.42

e 41.4 0.874 8.47 0.297 8.42

3.4.2 JTVEI4E CCy, ED ./ ESy, M EPI, 5347

I P CCyy T/ ME R () 155 CC ., ILLLZAE IR ZE CCyy , AR AR ) VEDIAE CCyy MR
(%9). HTHRZEEFN EFy, KT CCyy , SRNIAEDY N ED (1 2008 4E28 ES ) , HoE#N e BT 2 i
R E (2004 4F ) |, Bl S AT T B 28 S AR AR (2008 4F) ,2009—2010 4 ShilE AR (F 9) . EPIL, MRk, HPi4E
BRI VU2 R Z B K IR 22 2 A A RS (X 2008 41 FHARES ) , B35 ED,,, JEAAH
A(F%9),

F9 HEBEKKFERR 2

Table 9 Water environment accounts in Guangxi from 2003 to 2010 ( part two)

NP R Y NFHwim g ANEIE TS5 % KRB
IR AR T) TKAEEIRER T RIS AR AR T) M VI S7 8 X b AW
Ay Nitrogen pollutant Nitrogen pollutant Organic pollutant - Water environment
. ) . Water environment .
Year water environment water environment water environment . . . ecologlcal pressure
. . . . . . ecological deficit )
carrying capacity per carrying capacity per carrying capacity K B index
. 2 . 2 . ) per capita/hm
capita/hm capita/hm per capita/hm
2003 0.9495 0.9495 0.9497 0.2326 1.24
2004 0.8267 0.8267 0.8268 0.3339 1.40
2005 0.9030 0.9030 0.9031 0.2968 1.33
2006 0.9852 0.9852 0.9853 0.2253 1.23
2007 0.6989 0.6989 0.6990 0. 1981 1.28
2008 1.1898 1.1898 1.1899 -0.2473 0.79
2009 0.7421 0.7421 0.7422 0.2596 1.35
2010 0.9167 0.9167 0.9168 0. 1031 1.11
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4 ieEEi
4.1 ) VEDIAE WEF 2087

MK - K R TF  EF, RS TR, a3 3 R R AR 16 7K B4R R B 1 xR K R B 7 SR
NI ZO T PR K AR S R GELE WA 72 D RE o5 R4 5 5 BCy AE HT R, SO T iZ AR R IROK A B R G
A=A PRI LR E S ES,, 8822, UL DX IR K falb B UR AL T T RS2 R RS s i4E EPL, Y9/ 0.4, 3
B2 DX PN B K Sl A= S I 2 R . WK IR PR EF . Setioll BT OB T ) P it 2k
XK BRI TR IG I, Z IS 48 T 1 BB JLAR R i b XK SRR R A T & $Em ; CC B 1H 2007—
2010 4FRAREE K  ESy 022, PRI IX 7K B2 IR AT RE 22 & M 25 (38K EPLy, R 1 BARAE DT A (E 3 K
F EPL, , T 1210 X K 5% 5 48 4 B R R T L R Bk ttoll A= A8 IR 2 4 B . MOK RS K ok
EFy, BRK (I ANBERMBEE T Thm®) | BT KRS Yt 2 5 H T T PR IR 5T S b ohgE, Bk -8
R AR H TR PR 8 F IR A P R A5 AL 1 R D T X I RE B A 5 DAY CCy, B BIE A
0.9015 hm?® , [F] B I8 i BE A K 5 A 2008 AEFRIA ES.yy , AR ED y , WA PERTHIK SR 5T 4 )
RER A AL T AN AT REELARAS  EPLy, SR I 22N RSB E FL K (B IME R 0. 7921, HABEYI KT 1) , %W
I VR R ZBAE KRN 4, EPLy,, J& =28 K 1 F850rb i B R A8, DL E R AE ) 7 2003—2010 4F
WK RGEITRZ AVER SR, T DA IE R TRIRKAE S REC A TAESAL SRS, it
W ATIAIRE] PR YRR K A A5 R G0 2 AR AS I G HEAE T K sk 5 Y Bl i A A S B9
4.2 R SCHIRY S GERETR ) LA o AT

P (0 ELE NN J2 TR F e A T 0 2 Lo A s Z 5 R T RV LR . S —FRE G (ie ol ™)
AT ALK A IR 71, 55 AR GE R (Y WEC FiUER 12% BHE N TM,,, , 24 WEC i 8 60%
TER TM,, ) FRPE 7 i A 15 K Sl K P 7K B e 2 K 5 e ik P =2k P (B e 7R 4R ) st 20 A — 28k
FCH BB S AR SO (8 OM) Z5 R 3E4 T SUAR LB 3L

R TAEF AR A, T™, TS SRR T3 K 7 th T OM i 7K stk ik 7 19 11538 07 7k e S 4L
BUE 5 T™, SE4AH B it e Rl e e —H, AKEIEK P, OM iy EF,, 5 M, 84—, R
5 _E K -3l i AR TR, (H TM, F Y CCyy T ESyy KT OM, 1 H: EPL, B1E/NT OM (3 3 Fik
10) . XJ& TM, I CCyp TTHE AR EB/ AR ZA =2 N F (LB T PRS2 1R 2.61) , Aifi A
FP KT ZHIX CCyy B, B TV, NSRS BORBESEA T 20k P i Eed . IE A7 2R g
AR ,OM JEX) 75 WEF \WEC \WES/WED K WEPI B /i 4> i 1A% 24

Fz10 TM, BAHTELER
Table 10 Partial results of the first kind of traditional model

ARG IR T1/hm? NBPR IS E A/ hm? AKBEIRAE S T4 ER
A Year Water resources carrying Water resources ecological Water resources ecological
capacity per capita surplus per capita pressure index
2003 1.2370 1.0543 0.15
2004 1.0912 0.9017 0.17
2005 1.1617 0.9594 0.17
2006 1.2606 1.0588 0.16
2007 0.9215 0.7238 0.21
2008 1.5031 1.3075 0.13
2009 0.9692 0.7794 0.20
2010 1.1753 0.9891 0.16

R A TR T
WEPI AHX} T WES/WED [ 55 42 54 I B 7K B8 50 AT S 2R HPR B bR | SOAS SCHEAT B0 Lo e
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P TiZ4645R . 24 OM LSRR (32 T™ ) #RANA X A 1~ 15, P35 (1) WEF Rl WEC 4% — 24 -+ Z 1,
H WEPT R/NHEIF 4 : TM,,, <TM, <TM,, <OM (3£ 1) , 4 JCE i R, P e gk 7 i it de RAE S IR )
TREEAT IR, R TM, <OM (3R 2 FI3R 9) (TM, 7EIFLL TARE S Z AR o MR HLH R W] TM )™
PO ARl KA 25 22 2w T OML N iZ X I RE A BEEA AL T A A 2 4R . i T WEF AR a2 4 [ 1
FEAER™ H A9 1)L, AR SO HERR S X 1 09 LU S B B, PR ) PR AR5 ey o5 Y BF AR5, T T™
B B RIS AR A —ER 23 [ TM WAl T2 I CCyy , i OM B 5235 50 A5 320 DX Y SE B
L,
R EMERTHAESENES

Table 11 Water ecological pressure index under various models

KA ST F145 8 (OM) KA TIHEE(T™, ) KA SR TM,, ) KA R T8 5L (TM,,)
FA) Year Water ecological Water ecological pressure Water ecological pressure Water ecological pressure
pressure index( OM ) index(TM, ) index(TM,, ) index( TM,, )

2003 0.96 0.15 0.08 0.18
2004 1.08 0.17 0.10 0.21
2005 1.04 0.17 0.10 0.22
2006 0.96 0.16 0.08 0.18
2007 1.04 0.21 0.11 0.24
2008 0.64 0.13 0.07 0.16
2009 1.07 0.20 0.10 0.21
2010 0.88 0.16 0.08 0.17

BRI A A A A PR 5 P el RS 7 DR T UM 0. 36 170 K B ST B B 5. 1917 S B K B R T AT R 2. 61

4.3 WS HRIHE XA 22 Ak

AT Z A TG . (1) BRI TR TAS RGNS B WEF, &7k 78 T A A=k 5%
WEF 52 SCHY B R8G5 (2) T AR RS APKIR K RS R G A WA 7= KGRI R F 7K BREE 1k 1)
AEANA EF HESL, DATATBE BE 4 1 Mo A% SR K A 8 R G IR S5 LS5 /KOF S A Z8TE st 2 5 I RRE  (3) 3L F K
WAL IR E L EF, FRLA PG 0005 B T % X A I 5 g RUTS Y FOmi 5 e o5 B WEF, il 3
J'& T AL SR AZ TN H A L, MONTBE HL A 4 T b B EF, 5 (4) A OB & 5 249185 7 MnTakE e T 1% 2
BT R T 22 [0 (5) AR SCBEAY 37 FH A9 U= 12 R 7, DT RE HL S HERA B IE 0 24 M CCyp AT CCyy5 (6) AR
RISy 1 K-l KGR R ZK FREE =28 T K 7 | i o A v B i A FTEA R = 2Kk A S IR 45 T RE IR 7 >R
S HELIRAL RIS L =280 P o ) B R AR 2 R 1 8 s B9 L XK A2 78 R GE R 2 (0 AR S R 15 B, AR T
i 3 ¥ DR S BN A A T PR S R A B

ARAFGTRMAFAE— LR Z Ak, (1) T HAEsr 2R i, R MR REXT A ST HL X (1) WEF , WEC il WES/WED
TE BRI 5 (2) LA =280 P i B KAE S R ) 2R K AE S R GURZ AR SR 7, XAl Ab BRZ00 T K 2R 25
RGERY BRI 5 (3) PR = Bl , R 7= di i S i A 04 T 52 B VR 3% | [RIIsE TN TP % il RECh 2% (Hni 4k
AR, PRI SRS RAFAE — B 1R 225 (4) REEK L Z K AES RGEMSF A EF 5,
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