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The Material Flow and Spatial Analysis of Food Production and

Consumption in Taipei Metropolitan

Abstract

Urban sprawl can result the loss of food production in the urban area and then
affect the food security of urban population. The purposes of this study are (1) to
analyze the impact of urban sprawl on farmland conversion by using spatial data and
(2) to find the food material flow system of Taipei Metropolitan. The 1905, 1947,
1972, and 2012 years of rice field spatial data combined with material flow analysis
(MFA) data in Taipei Metropolitan were used to find rice fields spatial change
among these four periods. Finally, through the result of Taiwan rice field spatial
distribution and the number of rice distribution between cities, the food providing
areas (FPAs) and food consumption areas (FBAs) of Taipei metropolitan can be
identified.

The urban sprawl not only causes the food security problem of a city but also
results in environmental loadings to other rural areas. Hence, food production and
consumption system has become a central theme of sustainable city planning and
management. This study shows that urban sprawl causes the loss of food production,
the decrease of food security and the decline of sustainability of farming activities that
result in disharmonious urban and rural relationships and threaten the sustainability of
the city and other rural areas. The results of this study show the total food
consumption of Taipei Metropolitan per year will result in 1.5 billion kilograms of
carbon emissions and 2.4 billion cubic meters of water footprint from other food
production counties in Taiwan.

Keywords: Geographic information system (GIS), Spatial analysis, Material flow
analysis (MFA), Urban Food system, Environmental load.
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BEFQOI) AT R BT 0 AMANE R S F R 2 GRS 2
51.92%?L‘]5'3‘r* WE Y Bk 4808%0*“ BREFEINL S LZAFTERI R
;ﬂ%’\%_%b’ﬁtl:uﬁ gﬂ_qwm, FE AN E RS A #j;;glpxl Jg%i%;\qg:«i#u,%

PR 0 K 3443 20 0 & S AN AN BE TR L SR LR

MEART IEF I B IEF BRI ER I RFEIERMEH B FERE2

e
bl

“i o

F QO T EER L PP AT AL LA EF RS i

o
{w,
By

3 ¥4
BoANe I R EANE T A ERLR AR EH EF A T e SR8

BEP R R ESMGR FIRS F o rg S R F R RS LR AR

&”

Seo B M M REET R RURS PR - LRLE T LA Y
B A BPETE RS B REATE R WA AL EERZ AL Ah g
BALFT AP L EFRER AT RAR D A GEBENIRA L e

* (processes) ~ # i (functions)£? < 3 i® * (interactions) 1% 287+ 5} < o
FIEBsEgm o £ 30 g %2019901 2005# B > 4 ¢ #2609 4 o R
BARRIRE6F S AT I F RFERS FRE R R LAY L 0 R1995

#2 PR AIr > 32007# EX; SaiF L R 0 AR E R TR fRiTEY
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T%eEH Fu(f FHEBAP)ERFEFLLILE B ARB G R

BFF G EAFEY SARE O s R A AR AR RE B AR RS

Tl F kR T CZ RO N A R T B R B R A EFREL S

WARTF AR FT R LA AR T RERF 0 R FRk R s 2R
AL EMTERTEF RGO REER P FRE B R RET

ELoF Al gy s Epk s FFREETF o
ER A o T ) Ay

A 1992 & 2 % > 1 ¥4 f (industrial ecology) # 2 ;3% (Ausubel, 1992;

Frosch, 1994; Socolow et al., 1994; Allenby and Gradel, 1995 ),4c 58 7 5 748 % Z

m
SR AP AR e RS B R 1 R BT e F A R ALRES

AEEBRBANGEHME G o BB 1 L2 AR T USSR R ERDP
H Ay o fefod F1% o f@ 4 hoid i B RIGAME & chinde 2 Ap HARECE
LRI - A ¥4 A8k (ecosystems)riae { E et 25N o

W3 RO Y v S AR 0 4o Ayres *t 1978 & 3 I * U T i
J R (material balance principle) ” & #ARL4 Fiid o 1989 & £ 31iE5g i 4 H &
P A o fLh ‘A EATH AP (industrial metabolism) 7 o Ayres » if B 3
2 B RG MR BB SRR e & et Fon 0 4og (lead ) ~ 44 (chromium)
% 4§ (cadmium) % (Ayres, 1992)« @ 3 1 #-4 TR hB it B g » H e 5 X
(Schmidt-Bleek et al., 1993 ) &% #-p A cHh R FiH b - fAH =eh2 i r
# (ecological impact) - » F e & 4% {4~ /A 4 H03] (monetary
input-output models )2 5 A8 & 5 B k& EF P T AR T ) RRAF

H5E 2 8 it (Leonief etal, 1982; Duchin, 1992 ) o

PR EAN L A BRE A S LRI P EELREP ST
MEEGE S L RCR B AN AR o AR LR
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PR End A o ¥ TR 7 “1(World Resource Institute, WRI) g **
2000 # R EEE ~ P~ AL~ FE R I SRS B4 47 (Economy-wide MFA)
2% > 1 45k TThe Weight of Nations | # 3 48 2 (WRI, 2000) » 2 j& & B *7 /& *
g A AT R R AR A 2 S AT S A K 0 F R e £ B 3t b (Eurostat,
2001; EC, 2001)#72& 3k 2 % 78 4= B in A 473% i ptk TG p @ ¥ 25 A
Bim A 47 % f#‘_ AL AT AR BT E A 5 D30 (Input) ~ A
(Output) ~ 7 % (Trade) ~ r 2 2L g id* b 2 B 44 5 in(Indirect Flows, IF)% » =
A SHEL P A yes A R T ZRAME I FH T £
VR4 BRihtc A S(F E 4 4 F Renewables & 4 % 4 Biomass) % %7 &
EEFTREHE S RAREE RPN TR AP N E TR IERS 2
= DA
PR AL WS 0 WRIQ000) 504 4 £ 84 K7 A 2400 6~ &

T

N

RO RF UL TIFEFEAMEY o L T R
>J SRR AL RS MR TR ERS2ZSFTIAE - S F +1n
BRI R AL RERELZF R BRG0P T W R(R
2-1) o 2 ¢ EER(Hidden Flows) & p 2R F iR B iE42Y > A B 3 » 5k
Wb T - PHP 2582 At - HREFER T 7 RAZ A5 -
G Fon s (Ancillary Flows) > et & B~ f638 5 2 Rt 2 3 i avig B
- 254 P &4 5 (Excavated) & + 3 it (Disturbed Material Flow) » 4c @ % # B 2
#f *b 32 ¥4 2 £ (Overburden) & # /& (Gangue) ~ B ¥ &6 & 4 4 3 8 4 (Soil
Erosion) & o F]pb > ¥ 4 SRR LG RIp CEET 0 A iR T 4 Fgrﬁz%]/\ HH S
Bl 7P AE o AN A R RIE R S A o TR A B e IR A 4T 2 H ek
AN ER-H? PG ST R R (4 BT KRN 2
PREBRHEE 2 AN ERPERR)TRL L R F R K (Total Material

Requirement, TMR) -
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LS B (B -

BEK - BRE
) 4

#rh AR EDR

NS

Bl 2-1 487 4 Fin W (FR kR : 2k p WRI(2001))

3 ¥ % (2002)% Ak ipin s 2 4 AT g Ap A o kiR e A G - B3R
BB RS ¢ opid FRETL A GHERE FOfeT AR TP AR
it fod A5IEA R G AR A DT E KPS R C b A B2 T
e el o AR AL T E RS G 0 2t 1991 £ (280,407.17 #E) 2 {8iF
# fietp b 2 32000 # pECK R IR R RIR A TR R 9 442,436.04 > BE
GRS D SIS EE A R S R OSLIE S S S S AR 2
4 1989 £ 1617.78 kg/106 NT$ of GDP i% 4 T *% 1 2000 4 ¢ 304.1 kg/106 NT$
of GDP » &> %) 54.78% ; ¥ ¢t » & B i~ . ¥ GDP R tkipdcd 73 &4 1989
# 40.52 #/106 NT$ of agri. GDP *# & 1993 # 21.81 #/106 NT$ of agri. GDP»
%K) 46.17 %o BE T Kok P nd 2 B ARASS TR B X AEF SRS E D H 4o

SRR SLEME-F WAL NC £} 05 5 B S ch - S S -
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THFETHT o a2 A8 70 10~30%03k 5 B (Hertwich et al,
2009 and Tukker, 2006 and Kanzig etal, 2011)> @ &4 4 & *1:gd * 2 B B BH 2

B’
o

SBAG o Gldcf GRE NI B ELTRES S A FE LR

o+

\%%ft N

Zl_m;_!r
S
i

fais ~ 2 Ese 4 330w 2 = F B % (Franziska et al, 2012) > 5 7 R a5 4 A 97
FRZRBEPFLRTRDNTAFIRERE L 2 D2 blheiE B 5y LI
RiFFFOMPLAGFLAT L8 ST 2R B TR K52 R4 (Cros et
al, 2010 and Jungbluth et al, 2011) > F]pt * 7= 5 1 * & 3+ 4 & 2 gl LFH 22K LFr AR

M e - B AR SR AT RS L R I -
— ek AR A A 2k A

T L e s 2 2 & 5 853 ’}iﬁ“ﬁ% MAR X RRIRFEEE L
¢ -k B (4 HE-K A %% 47) (Chapagain and Hoekstra, 2004) ~ ¢ -k &= (GE#
k)gr A d R B (kg F sr i R 2K F FHHEE )(Hoekstra and Chapagain,
2008) » #-id ~ FES R A S R E PR T L (E 2 ok o

Fris@amd sl v va AWML AP ERfpkd ~FI 2 A d KR
B IRk Kt bl o - #iFT a5 2165m/tony = HiFTH 5 6113 m'/ton

ALK ARk R gk 0 — # (T 35 9568 m’/tons = #F (¥ T35 25035 m’/ton

VRN L B ARk pAde B2 502 RN D IR REENY F -
{F o

Ef,f kR R TR AR R A AT E BB AR TR Y A A IR AR
g+ (17302 m'/ton) » 4 7% A 30k Rt kfer * K FRERE W AT F
5o AR R A =(T7601 m/ton) o ¢ 2R T (7285 m’/ton)k o] T A 2R > @ N
% Bl (4139 m'/ton) o @5 A FRKARK B ae A 2 - o B & Rk ferk B
FrARZ T 0 e B BALIER TR * 2oF S A AIMPIRE > £ LES KR
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the Advancement of Science) & & ¥ dp i » 2 A - K1t i ¢ A2 1o
hCO» v & 7 2 A chd ks dp WAL AL Ao L TR
BRI AR PR BEENER

VRPN R G o R E(010)4 4 0 B2 A B EAL R G ehB s R
iR G EBAE T ESZF TS 0D 0 P 100 &0 BB S g3
BRESF ARG A o BEAE F AR TGRS RE AN - B
FEEERLI O AKRTRAAY L T ARK T AR T AR Tk

ZAARFERARFREI G Gen i P Reon RAFEA KA E K peni 4 o

fra
B
=t

B S AER > ARG ERRAMEF > 10 R ANHEIRE TR

16



* — Iﬂf%‘—z’}#

~F % @ % Fisheretal.(2009)z 323 » #-4 ji A SIRIFZ B % A 5 [ IRIFE
¥ % (service providing areas, SPAs) ~ fv " PRF%% & # % | (service benefiting
areas, SBAS)IE A » 3t~ At F R AP i a BM gL o

BRSNS AN RPER =F S N (D ) AHEF(ESF SR
ME)UERER(LEHFF R FRREFLIAZFEN P IR -FFH %
g A A A B T2 FPAs 4r FCAS 2 RY i 29 % RS S A
FESH  FPAs ¥ it fr FCAS 2 R € R L » m P F R 0 R4 g 2
GPRT U A BT A ARR REALE N TS P EHE R
ﬁ%%@ﬁﬁwmﬁﬂﬁﬁ+’ﬂﬁﬁﬁiﬁﬂéﬂ“’ﬁﬁw%%iéﬁiﬁ
G o @ FIHD PFIE - D FERHP FHF S 0 FRFCASARRAR L > BT N ER
B} FPAS 7 B #8402 Gderg o cokghd WO H e FPAS 4 A4

T SN

247 FPAS fr FCAs B A i R8> F A A X ¥ R2H 85§ 5 &

$Ep KRR (R 6 D) (FPAS) i = 2 B AT g #F 8+ 4 A B B
\é‘%#\ ié \i
e
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W LR ERA LA E RVZA LS ROREL ST R PG

L CIEEEE TR

e

— ~1905 & (P ip= + ~#E)F 2012 E(A - O- #)% et FFE
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S B 1905E (st~ E)D 2012 & (AR - O- #)4 88 -

B R AP TRLER A LB R R
AR AEMERARGHIATTEAR L B o

B

i 37 7 B (FPAS 4= FCAS) & 35 JRF% 2. @ 4o 7 B o & BliE = o

A FH A A A FRGF YA L2 AAMERR ] o

A5

M+

S

AFT eI A RPFR 2 FLRE RO ERREL § R R FNGE
F o147 1905~2012 ERE A P PEH A E AR R a2 AR d B E B E

FA LR B2 e BEXPER S ANEFIFLATR A -
—~ @ EF1905 £ 1 2012 & AR ~ EEE R R TR AR
-

AFTFRLIERA LA S F-FIAITHE LBGUEREELA ¢

2 1938 &1 2012 F RERF RO R EN B FESLY FE -RBE LA
BAEEE 0 $ MR AERIE e B L BINA 5 1905 £ (Fnqr 38 £)2
B FTS BRp s PR 4 HI(F 3-1-(1)) ~ 1947~1950 # (% B 36~39 &£)% & 4x
W2 s (RGN 1 R F AT) (B 3-1-(2) ~ 1972 & (2 F 61
#)Landsat-1 % # % ¥ (8 3-1-(3))2 2 2012 & (% K 101 & )Formosat-2 f#F %

6 3-1-(4)) -
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FE 2 FHEAcR] 3-2~F) 3-3 #7170 R E* 31 B E4FHcERL

) 70.004~6.879 = = B> PR £ 8 5 0.047~6.350 = < 2 P> T3z B 4

W5 X AR 2.840 2 T & Y 4R 3.309 2 ¢ o

Bl3-2 Hpceha B (A) 1947~1950 & £ & sxdp B i (B)2016 £ * W3 + 4
]
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# 3-1 1947~1950 & % & HefR T i 4F & A 47

wg % # R R | %R
X(m) Y (m) X(m) Y(m) X(m) | Y(m)
1 307427.2686| 2772250.334| 307423.172| 2772248.776|4.097 | 1.558
2 301843.7025| 2773482.658| 301848.1254| 2773486.287|4.423 | 3.629
3 302290.4867| 2773671.675| 302290.2451| 2773671.033|0.242 |0.642
4 302681.9041| 2772950.307| 302684.0781| 2772952.357|2.174 |2.050
5 300035.3379| 2769056.208) 300037.7897| 2769060.395|2.452 | 4.187
6 300284.0467| 2768350.298| 300285.3476| 2768344.894|1.301 | 5.404
7 303012.7355| 2766257.152| 303016.6689| 2766259.874|3.933 |2.722
8 303180.2442| 2766040.427) 303184.9442| 2766045.561|4.700 | 5.134
9 300685.5142| 2765860.14|  300690.183| 2765858.553|4.669 | 1.587
10 302009.1948| 2772175.458| 302004.2242| 2772180.452|4.971 | 4.994
11 301931.4057| 2771889.225| 301930.4053| 2771889.145|1.000 | 0.080
12 301947.1897|  2771890.56| 301945.0897, 2771887.16|2.100 | 3.400
13 302072.1049| 2771825.219| 302070.5025| 2771829.216|1.602 | 3.997
14 302085.4532| 2771830.643| 302089.5525| 2771825.645|4.099 | 4.998
15 301649.3704| 2771655.782| 301647.8297 2771659.75| 1.541 | 3.968
16 301667.2766| 2771643.082| 301669.6579| 2771647.447|2.381 | 4.365
17 302402.0665| 2770904.713| 302402.0701| 2770904.76|0.004 | 0.047
18 302240.8336| 2770210.856| 302243.849, 2770207.847|3.015 | 3.009
19 303598.0802| 2769359.611| 303600.4614| 2769360.549|2.381 |0.938
20 303749.0022| 2770805.559| 303753.0029, 2770810.574|4.001 |5.015
21 303956.7324|  2770870.37| 303949.8532| 2770874.603|6.879 | 4.233
22 302311.2257| 2768886.722| 302307.2796| 2768888.74| 3.946 | 2.018
23 302242.5257| 2769300.226| 302239.5461| 2769297.258|2.980 | 2.968
24 301930.7466| 2768955.592| 301934.7455|  2768958.59| 3.999 | 2.998
25 306071.9458| 2768560.606| 306069.9477| 2768557.609|1.998 | 2.997
26 303772.6358| 2767710.634| 303774.6827| 2767707.633|2.047 | 3.001
27 302742.7275| 2768117.738| 302742.6816| 2768120.687|0.046 | 2.949
28 307410.9163| 2771348.675] 307411.4965| 2771350.459|0.580|1.784
29 305770.8139| 2770800.514| 305773.1515 2770800.401|2.338|0.113
30 306377.7027| 2770903.589| 306382.7527| 2770909.939|5.050 | 6.350
31 306700.4489| 2770015.968| 306696.3488| 2770019.051|4.100 | 3.083
T 322,840 | 3.039
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= ~ ¥£31 1947 & 3 2012 & i,-’fﬁ{:;} S EEE “i;fb—‘:;,l_%?"‘\ﬁ:il_‘:l €8P
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FAAG S EE A RO B e S R4
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FHAEr P R AP FF 2 85 KRy H(H# FD ) (FPAs) o 57
3

THER LS RS FE R ZAENAFFCEE T -
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— 1905 & 4 & MM R ALY ZEAH

1905 # « & & B FI N 2 f50 A F 5 Flho® 4-1 407 0 0t 2 R kR G
PR p e 2 ER e P A H T A B FR ) 4ot & 1898 # o il
FREMESGOF R L S PR A RRE RS S RE L
Pisp AMisd Bt 8 AHFTHE 0L R WA F N ER SR & L
25 T AR, e ORI < v b8 (1/600~1/1,200) # 45 BIF 4o 17 % » o fs
HhAv bl gaz - THRER, L2 Rri- FREEIEAE 24
BlEEE VP EX SRl RBFARS P E R REFINL S TR

A s LSRR LA REFER kPR o AT AET al

Wi

e Lt cTE 1 F IO O O IR P 2B
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PRER A R A R 2 o0 A E 4oB) 42 #7 01947 EAriR 2 BF L £
B B EL S R R R T 5 1940~1950 £ - = < ok
BB i 35005 » FREELFALTREF

LSRR Ak L B D Rl T ERE TR IR R P
PR G A FE R G L 0 A7 B A41* SIFT (Scale Invariant Feature
Transform) jF & 2 &7 LR Pz i dig » A A ¥ R R 49T 250 3% >
E#pEREr 2 P A 13 ped B - 5L 2006 & kB iaR (S
PR RS A RSB R A F R % P2 1947-1050 & < 4

A RS B NG 33438 2 A RBRANKP LI LA LA o
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PREFDER ST F B RGEEG B R G2 S iy
Flo Fpt AFT g @ % Landsat-13 1972 & da 42 4 # k- % FE B et 7R
HE LR AR RfEn 2 A o
75 B AT ot ENVI 5.0 58 (7 £ R enf s 2 F L d E iR

P EP RS2 R AT KRR E RGBS SRR E 0 A B R
ERETA R e A R A A B AR T U fRAD H SR F R P &2 Rl
o F A ek AP Er 2 KRR A T P REFEN R Ak A
B(Arikt ~ kRS E) TEES T AR E(gray value)thE B2t E > TR
MIDF R HF enfen B F R HRE e A g A R B A RS o F
pod A5 g ET EA 1972 B A A AR R 2450 B 9% T 19,399 2 E (4-R

4-3 #557) o
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PUA 5 R b 1972 # Landsat-1 B2 kA Fr A e 0 7t i B B (FAIT 3 48 ENVI
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% 4-1 1905 #~2012 & + 4 A » %ok # Hin

3 WV E
5 . | EREA R D R
& i ) o ffdd| R X AEMERRPFE| PR B 3 _
Tefed f(28) ; pAECSH) | _ ] Fehig e (=)
(2) R (27) (2 ¥) (=)

1905 68,334 1,390 94,985 336,224 208.1 69,968 0 -
1947 66,876 1,503 100,523 839,699 180.7 151,734 51,210 -
1948 67,109 1,546 103,750 908,804 1735 157,677 53,927 -
1949 67,056 1,619 108,530] 992,855 164.9 163,722 55,192 -
1950 58,103 1,765 102,558 1,006,556 156.2 157,224 54,666 -
1951 57,350 1,830 104,921 1,088,338 149.9 163,087 58,166 -
1952 57,150 1,780 101,742 1,131,202 126.1 142,599 40,857 -
1953 55,677 1,870 104,093| 1,200,895 141.2 169,554 65,461 -
1954 54,043 1,862 100,638| 1,270,062 124.9 158,567 57,929 -
1955 52,894 2,155 114,007 1,342,980 134.2 180,201 66,194 -
1956 53,450 2,094 111,937 1,422,246 132.6 188,576 76,639 -
1957 52,718 2,175 114,646| 1,482,924 133.9 198,578 83,932 -
1958 52,554 2,197 115,471| 1,560,500 131.7 205,580 90,110 -
1959 52,511 2,185 114,717 1,640,232 135.3 221,940 107,223 -
1960 51,827 2,148 111,305 1,727,667 137.7 237,969 126,663 -
1961 50,878 2,252 114,574 1,807,747 136.8 247,264 132,690 -
1962 51,039 2,131 108,762| 1,894,353 132.1 250,244 141,482 -
1963 48,832 2,288 111,722| 1,989,531 134.4 267,313 155,591 -
1964 49,189 2,304 113,350| 2,094,638 129.9 272,031 158,681 -
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1965 48,571 2,211 107,376 2,197,052 132.9 291,878 184,502

1966 47,934 2,303 110,406| 2,298,237 137.4 315,824 205,418

1967 47,414 2,100 99,578| 2,399,590 1415 339,470 239,892

1968 46,317 2,017 93,423| 2,698,220 139.9 377,562 284,139

1969 45,224 2,155 97,450| 2,881,687 138.7 399,805 301,515 840
1970 43,766 1,979 86,603, 3,010,144 1345 404,714 318,009 102
1971 40,236 2,147 86,383| 3,141,154 134.3 421,794 335,411 0
1972 38,798 1,990 77,221 3,271,930 133.5 436,868 358,221 1,426
1973 36,732 1,979 72,681 3,403,059 129.8 441,853 369,172 0
1974 36,837 2,396 88,264 3,534,940 134.2 474,212 354,654 31,294
1975 37,200 2,366 88,019 3,672,423 130.4 478,847 386,957 3,871
1976 36,099 2,313 83,486| 3,846,526 128.1 492,817 408,217 1,114
1977 34,643 2,111 73,136| 3,999,399 125.1 500,165 425,039 1,990
1978 31,706 2,255 71,496| 4,230,409 114.0 482,224 410,409 320
1979 30,789 2,223 68,442| 4,331,244 107.0 463,616 395,174 0
1980 26,845 2,367 63,539| 4,479,184 105.5 472,509 408,945 25
1981 26,300 2,548 67,007| 4,625,841 99.4 459,994 389,783 3,204
1982 24,817 2,330 57,833| 4,772,870 95.8 457,098 398,930 335
1983 21,506 2,005 43,113| 4,902,565 90.3 442,800 399,165 522
1984 16,231 2,504 40,647| 5,038,098 87.2 439,171 397,784 740
1985 15,143 2,322 35,164| 5,171,303 86.0 444 577 408,690 723
1986 12,908 2,356 30,406| 5,302,690 85.0 450,729 419,235 1,087
1987 11,270 2,110 23,778| 5,437,981 78.2 425,141 400,233 1,130
1988 9,557 1,991 19,025| 5,570,183 73.6 409,687 389,657 1,005
1989 6,724 2,287 15,378 5,672,883 68.3 387,231 370,699 1,154
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1990 5,524 2,287 12,632| 5,767,693 65.9 380,322 366,078 1,611
1991 4,367 2,497 10,903 5,825,270 62.5 364,079 353,176 0
1992 3,334 3,181 10,607, 5,858,449 62.2 364,571 352,190 1,774
1993 2,734 2,638 7,213| 5,875,874 60.7 356,666 347,186 2,267
1994 2,031 3,988 8,100| 5,914,309 59.9 354,208 344,097 2,011
1995 2,073 3,029 6,280 5,938,478 59.1 350,964 342,960 1,724
1996 1,602 3,904 6,254| 5,960,673 58.8 350,726 342,866 1,606
1997 1,702 2,864 4,874 6,019,028 58.4 351,511 344,921 1,716
1998 1,467 3,285 4,819 6,099,563 56.7 346,089 339,962 1,307
1999 1,343 3,412 4,582 6,152,229 54.9 337,757 331,477 1,699
2000 1,265 3,308 4,185/ 6,214,370 52.7 327,435 321,102 2,148
2001 1,170 3,834 4,486 6,244,054 50.1 312,827 306,279 2,062
2002 1,043 3,458 3,605 6,283,302 50.0 313,914 276,103 34,205
2003 887 3,480 3,088| 6,303,671 49.1 309,195 257,612 48,495
2004 876 3,062 2,682 6,330,571 48.6 307,429 248,403 56,344
2005 826 3,210 2,652 6,353,052 48.6 308,784 282,707 23,425
2006 713 3,635 2,591| 6,399,337 48.0 307,420 267,499 37,331
2007 751 3,408 2,561| 6,427,284 47.5 305,135 257,324 45,251
2008 721 3,664 2,641 6,456,653 48.1 310,320 273,494 34,185
2009 723 3,343 2,418| 6,481,051 48.1 311,696 280,326 28,952
2010 702 3,387 2,378| 6,516,333 46.2 300,944 247,515 51,051
2011 672 3,360 2,257| 6,567,419 45.0 295,287 255,796 37,234
2012 649 3,475 2,257 6,612,531 45.6 301,784 255,058 44,469
A BT A0 R ALY s B F EF L > RSB
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BB AR AR E RV - HPE (N 2D AR B LA P
B B)(R 42 BETHIR A AL R 1052 E UG 0 S FRE R RS
B 50%2 A5 F R B0 p 1960 E Bhh < 4 A K R LA LS A v SR

Rk s e R AR 6 2 5 I AN RASH AR 4 E & E 0 1090 14

g{

AFABARARL > M- ~25F X510 FV A A BT 1~3% > FE&
WELTREF PR ZHEATLRP PIcFY s Mgk d L2
IR P AR AEF AR p 2 g FURER 0 A ui (s 1905 - 1947 ~ 1972 & 2012
Eow P e TR A AT

__ P -
P = popxcrs * 100% (2-1)

P 5~4/ ¥ Fatpiad
p = adp Avb
Pop 5+ %M, % 4 Ui

CFS % %% <) 4

242 1905 £~2012 & « £ 3 FASK A D

£ | pARG)| E# | p ARG # [ pABO)| E> [ A %)
1905 136 1963 42 1980 13 1997 1
1947 66 1964 42 1981 15 1998 1
1948 66 1965 37 1982 13 1999 1
1949 66 1966 35 1983 10 2000 1
1950 65 1967 29 1984 9 2001 1
1951 64 1968 25 1985 8 2002 1
1952 71 1969 24 1986 7 2003 1
1953 61 1970 21 1987 6 2004 1
1954 63 1971 20 1988 5 2005 1
1955 63 1972 18 1989 4 2006 1
1956 59 1973 16 1990 3 2007 1
1957 58 1974 19 1991 3 2008 1
1958 56 1975 18 1992 3 2009 1
1959 52 1976 17 1993 2 2010 1
1960 47 1977 15 1994 2 2011 1
1961 46 1978 15 1995 2 2012 1
1962 43 1979 15 1996 2
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FRE TFTEEIMD AF R B o

A AB R LR 1959 SRR G E YT E R B e
BHFEIRMANS L FEFAR L) P2 78 A 1952 £~1970 £/ > 4 &
R EEFARD W B S AT R AT R g AT LR R R
B A L FE AL R PR AN ER B2 R A AT
B (2-3) BEEANA 450 d BEFHFIR 0 1952 £~1958 & M4 A BT K
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% 4-3 1947 £~2012 &£ ~ £ # R EES T

EY: 1 3 E
SO i -
Ei oot (K AR | 6AE |tdarw| OO PR gy g ip e e e (2o
2) (27) | (2w | Av (>5) (2#) (2) -
1947 8,714 18,255| 159,073 839,699 - - - -
1948 8,842 17,186| 151,963 908,804 - - - -
1949 9,670 15,035 145,389 992,855 - - - -
1950 12,166 7,513 91,399 1,006,556 - - - -
1951 12,119 7,634 92,515 1,088,338 - - - -
1952 11,687 7,820 91,391 1,131,202 61.7 69,829 0 -
1953 11,405 7,615 86,845 1,200,895 60.2 72,330 0 -
1954 11,758 7,275 85,534 1,270,062 59.1 74,997 0 -
1955 11,708 7,365 86,238 1,342,980 57.6 77,288 0 -
1956 11,221 8,360 93,809 1,422,246 58.4 83,031 0 -
1957 10,871 8,833 96,021 1,482,924 59.6 88,382 0 -
1958 10,982 8,956 98,354 1,560,500 60.6 94,551 0 -
1959 10,748 8,653 93,001 1,640,232 50.1 96,938 3,936 -
1960 11,169 9,282| 103,674 1,727,667 61.1 105,474 1,800 -
1961 10,626 9,565| 101,642 1,807,747 57.2 103,367 1,725 -
1962 10,061 9,732 97,906 1,894,353 56.2 106,387 8,481 -
1963 9,558 9,664 92,369 1,989,531 60.3 119,929 27,560 -
1964 9,688 10,207 98,884 2,094,638 56.6 118,515 19,630 -
1965 9,853 10,139 99,900 2,197,052 56.8 124,815 24,914 -
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1966 9,294 9,933] 92,319] 2,298,237 52.7 121,048 28,729
1967 9,957 10,560| 105,149] 2,399,590 52.5 125,954 20,805
1968 9,763 11,708 114,302] 2,698,220 67.6 182,292 67,990
1969 10,029 12,565| 126,010 2,881,687 75.0 216,040 90,030
1970 10,789 13,997| 151,016] 3,010,144 84.8 255,351 104,335
1971 10,567 12,517| 132,268 3,141,154 91.3 286,693 154,425
1972 10,694 12,846| 137,375] 3,271,930 91.2 298,302 160,927
1973 10,199 13,699| 139,721| 3,403,059 93.0 316,416 176,695
1974 12,921 12,571| 162,435 3,534,940 98.9 349,712 187,277
1975 14,834 12,347| 183,149 3,672,423 109.8 403,195 220,046
1976 14,917 11,797 175977| 3,846,526 118.4 455,390 279,413
1977 15,178 11,202| 170,028] 3,999,399 122.4 489,406 319,378
1978 14,436 11,489| 165,857| 4,230,409 114.9 486,201 320,344
1979 14,523 11,645 169,117| 4,331,244 127.5 552,234 383,117
1980 14,163 12,230| 173,218] 4,479,184 129.6 580,413 407,195
1981 14,285 10,683| 152,608 4,625,841 115.6 534,747 382,139
1982 13,614 10,891| 148,270| 4,772,870 118.2 564,201 415,931
1983 13,200 10,904| 143,931] 4,902,565 113.8 558,059 414,128
1984 12,921 10,003] 129,255| 5,038,098 109.6 552,327 419,981 3,091
1985 12,465 10,649| 132,739] 5,171,303 103.4 534,764 396,483 5,542
1986 12,897 10,773| 138,936] 5,302,690 93.1 493,893 345,525 9,432
1987 13,088 10,888| 142,498 5,437,981 102.9 559,731 404,552 12,682
1988 13,159 10,640| 140,006 5,570,183 98.5 548,830 388,754 20,071
1989 12,088 10,415 125,900 5,672,883 98.3 557,588 411,790 19,898
1990 10,226 9,830] 100,525| 5,767,693 93.3 538,299 411,990 25,783
1991 10,958 9,978| 109,336] 5,825,270 94.7 551,828 413,656 28,835
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1992 11,303 10,533| 119,049] 5,858,449 97.5 570,964 414,150 37,765
1993 10,323 9,870] 101,889] 5,875,874 98.1 576,188 433,523 40,776
1994 9,471 8,288 78,494 5,914,309 93.3 551,982 420,372 53,117
1995 9,310 8,834 82,242| 5,938,478 101.9 604,834 469,762 52,830
1996 9,130 8,258  75,399] 5,960,673 108.9 648,998 518,466 55,133
1997 9,130 8,905 81,302 6,019,028 108.8 654,629 519,761 53,566
1998 9,157 7,589 69,497] 6,099,563 105.0 640,271 508,968 61,806
1999 8,809 9,095 80,116] 6,152,229 124.5 765,829 624,866 60,847
2000 8,959 9,055| 81,124] 6,214,370 1155 717,884 574,663 62,097
2001 9,555 8,665 82,799 6,244,054 110.2 687,907 534,406 70,702
2002 9,388 8,774 82,366] 6,283,302 121.9 765,872 607,757 75,749
2003 9,012 8,688 78,294 6,303,671 112.3 707,713 546,400 83,019
2004 9,019 8,643] 77,949 6,330,571 112.7 713,709 551,665 84,095
2005 8,794 8,323| 73,188 6,353,052 104.3 662,433 481,883 107,361
2006 8,674 8,315 72,119 6,399,337 110.7 708,535 532,186 104,229
2007 8,342 8,257 68,882 6,427,284 103.8 667,152 477,106 121,164
2008 8,478 8,285 70,243 6,456,653 103.2 666,068 488,537 107,288
2009 8,272 8,296/ 68,626] 6,481,051 103.6 671,502 499,660 103,216
2010 8,343 8,340 69,578 6,516,333 104.9 683,498 513,652 100,268
2011 8,155 8,252 67,292 6,567,419 107.1 703,174 544,008 91,874
2012 7,779 8,647| 67,268 6,612,531 103.0 681,355 420,850 193,237
N

"FlRL L ERT A AP EY RS BT E4F2 >R R
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404-4 1952 £~2012 & < A A R FEE A A b

o (gAY HOD| 2 |pARHOD| B |pACEHO)| & |8 A HI%)
1952 131 1968 63 1984 23 2000 11
1953 120 1969 58 1985 25 2001 12
1954 114 1970 59 1986 28 2002 11
1955 112 1971 46 1987 25 2003 11
1956 113 1972 46 1988 26 2004 11
1957 109 1973 44 1989 23 2005 11
1958 104 1974 46 1990 19 2006 10
1959 96 1975 45 1991 20 2007 10
1960 98 1976 39 1992 21 2008 11
1961 98 1977 35 1993 18 2009 10
1962 92 1978 34 1994 14 2010 10
1963 77 1979 31 1995 14 2011 10
1964 83 1980 30 1996 12 2012 10
1965 80 1981 29 1997 12

1966 76 1982 26 1998 11

1967 83 1983 26 1999 10

%45 1952 £~1970 & £ 13 B R BAFES AL B B

. et
E pAE | JEE b (%) pAE | R G B
(owg) (ovf) (2eg) (=)
1952 23,835 36,140 -34 67,556 33,689 275
1953 22,152 37,869 -42 64,693 34,460 192
1954 20,120 39,401 -49 65,413 35,596 155
1955 19,762 40,566 -51 66,476 36,722 143
1956 17,528 43,698 -60 76,281 39,333 141
1957 19,488 46,337 -58 76,533 42,045 128
1958 19,937 49,310 -60 78,417 45,241 113
1959 18,302 50,475 -64 74,700 46,463 88
1960 18,574 54,863 -66 85,100 50,611 95
1961 18,104 53,573 -66 83,538 49,794 95
1962 19,413 54,985 -65 78,493 51,402 76
1963 17,313 61,947 -72 75,056 57,982 38
1964 18,923 61,395 -69 79,962 57,119 54
1965 18,090 64,508 -72 81,810 60,307 46
1966 15,838 61,881 -74 76,481 59,167 38
1967 18,271 64,281 -72 86,878 61,673 55
1968 24,981 | 108,403 =77 89,321 73,889 18
1969 25,197 | 128,357 -80 100,813 | 87,683 13
1970 26,535 | 150,112 -82 124,481 | 105,238 16
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7 4-6 1947 £~2012 &£ < £ # BRI

EY:3 Wy
E
FAE(AM)| REAH®AT | AoEp g (2 T7) | T AAE RGP R AR B R

1947 4,219 839,699 - - -

1948 7,588 908,804 - - -

1949 7,557 992,855 - - -

1950 14,855 1,006,556 - - -

1951 21,416 1,088,338 - - -

1952 22,255 1,131,202 8.1 9,201 0
1953 27,133 1,200,895 8.7 10,421 0
1954 30,280 1,270,062 8.4 10,722 0
1955 28,190 1,342,980 8.0 10,710 0
1956 30,757 1,422,246 8.3 11,866 0
1957 38,291 1,482,924 9.3 13,764 0
1958 46,249 1,560,500 Pl 14,320 0
1959 45,309 1,640,232 8.2 13,441 0
1960 45,518 1,727,667 8.0 13,751 0
1961 49,102 1,807,747 7.6 13,822 0
1962 53,448 1,894,353 7.8 14,744 0
1963 53,048 1,989,531 8.4 16,707 0
1964 54,296 2,094,638 8.9 18,586 0
1965 60,045 2,197,052 9.4 20,638 0
1966 67,611 2,298,237 11.2 25,769 0
1967 83,421 2,399,590 12.8 30,786 0
1968 85,778 2,698,220 13.2 35,499 0
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1969 90,447 2,881,687 11.3 32,698 0
1970 100,192 3,010,144 12.3 37,088 0
1971 108,038 3,141,154 12.9 40,675 0
1972 102,907 3,271,930 13.5 44,209 0
1973 97,836 3,403,059 14.2 48,273 0
1974 93,318 3,534,940 13.6 47,962 0
1975 90,851 3,672,423 13.3 48,927 0
1976 97,237 3,846,526 18.6 71,645 0
1977 101,627 3,999,399 17.1 68,538 0
1978 93,050 4,230,409 17.7 75,079 0
1979 97,184 4,331,244 19.9 86,093 0
1980 93,078 4,479,184 19.6 87,800 0
1981 46,645 4,625,841 254 117,404 70,759
1982 72,666 4,772,870 24.3 115,885 43,219
1983 56,765 4,902,565 23.4 114,622 57,857
1984 46,423 5,038,098 26.1 131,733 85,178 132
1985 47,960 5,171,303 27.7 143,373 94,905 509
1986 50,450 5,302,690 28.1 149,031 97,928 652
1987 50,351 5,437,981 29.3 159,387 108,457 579
1988 44,280 5,570,183 29.4 163,855 118,514 1,061
1989 40,887 5,672,883 30.5 172,806 131,412 507
1990 37,524 5,767,693 31.3 180,456 142,479 452
1991 37,050 5,825,270 38.3 223,341 186,291 481
1992 30,750 5,858,449 38.8 227,073 196,323 338
1993 20,093 5,875,874 39.7 232,978 212,885 448
1994 22,387 5,914,309 40.4 238,702 216,315 363
1995 21,331 5,938,478 39.8 236,114 214,783 1,891
1996 19,801 5,960,673 40.9 243,911 224,110 3,877
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1997 17,254 6,019,028 39.1 235,043 217,789 332
1998 20,511 6,099,563 41.1 250,875 223,716 6,648
1999 21,381 6,152,229 38.8 238,460 195,581 21,498
2000 22,187 6,214,370 39.5 245,468 209,193 14,088
2001 19,816 6,244,054 40.5 252,884 227,968 5,100
2002 19,268 6,283,302 40.2 252,337 221,686 11,383
2003 18,571 6,303,671 38.7 244,078 205,875 19,632
2004 17,754 6,330,571 40.1 253,983 212,233 23,995
2005 17,867 6,353,052 39.4 250,310 215,731 16,712
2006 12,391 6,399,337 40.0 255,654 228,492 14,770
2007 19,170 6,427,284 38.6 248,029 216,429 12,430
2008 18,917 6,456,653 37,3 240,833 203,726 18,190
2009 19,926 6,481,051 38.1 246,993 200,268 26,799
2010 19,222 6,516,333 37.0 240,974 198,486 23,266
2011 18,753 6,567,419 37.3 244,965 203,477 22,735
2012 17,089 6,612,531 38.2 252,466 218,446 16,931
SRR &

"Flak LA AOE o AT HRY S BT E4F 2 >R
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F 4-7 1952 #~2012 & * % A* 5 ®"FEp p A b

E g A B) | # B p A |E B p A B |#E B p A B
1952 242 1968 242 1984 35 2000 9
1953 266 1969 277 1985 33 2001 8
1954 282 1970 270 1986 34 2002 8
1955 263 1971 266 1987 32 2003 8
1956 259 1972 233 1988 27 2004 7
1957 278 1973 203 1989 24 2005 7
1958 323 1974 195 1990 21 2006 5
1959 337 1975 186 1991 17 2007 8
1960 331 1976 136 1992 14 2008 8
1961 355 1977 148 1993 9 2009 8
1962 363 1978 124 1994 9 2010 8
1963 318 1979 113 1995 9 2011 8
1964 292 1980 106 1996 8 2012 7
1965 291 1981 40 1997 7
1966 262 1982 63 1998 8
1967 271 1983 50 1999 9
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d b2 2r 8% A A A e RREE M EGER 1973 B4 T R

RFIEfEA ~FEE R B A ARETHERRT

TR AFapEE SR AR o

EEE ‘ﬁFT/)?\‘ % 'ﬂ‘FK

BRRELA AR R A T s b G AE B s R AR SR
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o ooree o SRR E B2 > - HFT 1974 £~1980 £ 2 £ 4 2 4
AT R S 2 ATRE AT R ok 48 5TR LD A AR R AR
EEMA QAL §-T FHDT 0 DR AIHF > Be R S ke R TERE

F R E RS R 42 ) o P% B S died 1974 # 60 21,780 = % 1 1980 £ ih
11522 » (B 4-15) > m pt & 4 A BB RS » T35 0 g3 B 5 28 5 » @+ LR
R FA R AL TRB AL PR TP FEHRA S RER
B AR G iE R (AR 1994) e @ ) B2 E L E A AER

AL L BE O FIFFPAEL > TR LR L8R .

3 4-8 1974 #~1980 & < %_"Li‘* ER R bk’%%

B oo Tom
TV G [ sagm [auiE(a1)| Gk | AgE [AWLE(RT)
1974 3,334 48,185 55,218 18,446 142,650 38,100
1975 3,118 52,169 49,351 17,740 175,061 41,500
1976 2,918 55,445 49,176 16,723 180,780 48,061
1977 3,025 64,753 48,449 15,582 203,805 53,178
1978 2,766 74,349 40,172 14,019 223,505 52,878
1979 2,364 80,534 40,754 12,030 284,419 56,430
1980 1,773 79,227 41,710 9,749 239,885 51,368
25000 400000
350,000
20,000 300,000
250,000
15,000
200,000
10,000 150,000
100,000
>000 1974 1975 1976 1977 1978 1979 19850'000
B fidl e

Bl 4-15 1974 £~1980 # + £ A ¥ B & &% = i Ff ik

52




AEFR R A AE RRER AR P2 BRI 4 uik 17 195241081 £ 2012
£ PR e R A 4701952 £ R A s ARE L A 2 LA R A T 1,006,556
Ao g & ARG 22,255 ow o fpdest 2012 417,089 2w H RS 1Y
30%:hA £ o FlF A A F &g RBE N BL a7 oA EER 9,201
ST PRI R A B RATE R P IR F R TR R FRA R A TS
D GHA R ES R AR B GF A1%E RIS ] F o 10%F

mFRH M0 49%F PR R R R (W] 4-16)
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AE o WF] 46,645 2w o R A Uik 4625841 4 > X0 H A K Epp R
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P& X RA e 1947 E~2012 & S 4 R EPRIFZ 2 B A

# Bl(FPAs 4- FCAs):2

— 1947 #~2012 £ 8 B LE R BLE

B ELIRIFZ TR L P RN FA2ANGHBRES —‘F*f —?;‘ﬂ’?jipj;iﬁ.,
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G fle A HCR 40T P2 3 (3-1-3-4) 77T B s MR 1T A A5 5 4

PrEa2 8Bl HELTH-
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Ny AR WK

n, ﬁﬁ't"‘i‘}bf‘ ¥oa 2 Bh K
Z~ 1947 £~2012 & & A AR R FEK BEE R

RELESRF AR S0P I PEF LN RN EL R R 0d LA
BEEHN BEA 2 e w2 PR B0k 40 577 o
b gE v Ea 1947 #~1958 #H B> Fli+E4+ Rfefp AERSE > &
LA £ 975 106,901 ¢ T3 5 815 169, 758 2w > se i F hivik 2
P> @ 1981 & By EBE A F E el Z RESNI00 27 > FE AN
R AT DAY A e F kT R FR R R R E K ot 1988
=X ORI R T 0 (L S
Tf2 19471972 82 2012 & o p = PEH A £ A B RASF ERE R R

LR v BRI A A BUS R BT ATR -

# 4-9 1947-2012 &  Rhd G R biET RS A A RAEF P E

0N 1947 1972 2012
Bk : : :
TR - 22,287 10,775
) - 42,744 ;
7% 21,672 - -
v & - - 11,164
v 29,538 43,123 25,686
2 3K - - -
3§51 - 68,581 56,977
2k - 47,626 58,135
£ % - 27,631 37,357
+ 3 - 30,486 28,246
B - 25,850 -
B i - 49,893 -
£ % - - 12,018
i - - 14,702
< A iEr g - - 44,469
ifg ELE 51,210 358,221 299,528
- EERE H oo ey
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B 4-19 5 1947 # R~ 24y R2 45K 2 B AT Rl kB> 2 L eH
Er REFRAEE BT EFH A IS ERETR S LY BTN E R TT
B Fdek p e AR 0 o B R R E A N L 58% 42% -

1972 E4s W B RF AT o L pFA B ERE LS R 1 b
i 19% > B LB 14%0fe At 0 ZARRARIG 13% 0 MR pEIRE LY B
112% ¢ 53 H 2 BB E W iE > H 70% F14 30%R 4 ¥ 4 B RS 3R (R
4-20)

T 2012 EpE > d 202001 E A SR B (WTO)§ R B B 4
B fesk e r o Bl AT - U8 LR anfeck R g 0 H R 1972 £ 4p
o e B R R D R Y e PR L T R A F Y AR RR RS
Z 4k ®" o BAAr 38% 0 w2 Bl EE & 51 12% > ptpEd %&“Fg'ﬂ Aor G

P 7 A ok ,uri,afg,g;fﬁ o mwEREA T fEK 2 F 0 Flt G
15%enis b8 8 5 W fet v (B 4-21) »

Rk Frt 0 BN FPREDASE KB 2 BRI R o g %
pORER L RS Ry gt RS A A e S 0P A& KRR
R ATEE Y B BRI 2R R FIER R 0 RIS ES D

R L
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d T Fir, 1947~1968 E W FIL A M AR L c A 0B R E
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# 4-10 1959~2012 # & fid R A A A REENFE

£ 1959 1972 2012
A B - - -
B - - -
+ ] - - -
3T+ _ N :
w & - - _
37 - - 75,641
3 3K - - -
L/ AN 3,936 31,808 99,894
ERI - 30,965 245,315
£ % - 23,715 3
i - 29,533 -
® & - 20,641 -
Bk - 24,264 -
i - - -
i - - -
Sl ekl 4 - " 44,469
RELE 3,936 160,927 465,320
-t mELE B (- o o

B 4-22 5 1959 & X L8 F2 fot A F B> R R ALY
BEHF REFRAL R ERH LA EFEREZR S G H F TR

ARTRML SRR BTN E AL AR REEA AT RIRE 96%i

Pa ko b R g 3936 o Fltd 51 M R/ETE R o
1972 b+ E M0 B2 FE LB AT > FFLEERE RTH04F
AR AWML 2k R de BREAEANABEF G RLR

ARSI ZHRE SR R B R E B REN5T% K2 Bl AR B2
vLE B R i (] 4-23) o

2012 # R b R R G P AR C LPERP AR BRE SRS G HRER

Wop ik 40% 0 §5 T B 16%hEEE R 0 B B R T ik 56%hgE R L 0 @ P
Bry 2t E2RMECFEEF R BRI D3I2% ¢ QEFCE LY DGR
(B 4-24) -

dRE AR RN Y EFELZZFE 0 p 1959 £ 42 0 7
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> 1981 2002 2012
Al : : :
L : : :
7] - : -
7 - - -
o & S > -
A - - 7,570
@ 3K - - -
351 10,903 33,551 34,795
Z #k 12,302 55,821 59,128
£ % - 15,379 16,981
% @ 20,369 33,631 26,699
Bz 13,034 20,274 15,017
B & 14,150 63,031 58,256
1 % : : :
i - - -
< dper ikd - 11,383 16,931
KA 10,903 221,686 118,424
- dmELE iz o6
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fAEFIF > R0 A Bl AT RPN R R B R PR B g
PR ERE-HEREAPFT AT RESTHRE ) 7 oo
S Bchpdod 4-12 41 o F P fEX B RE 2R s RER Y S LB R
Fro X R (2013) Bt Bls K A A E o TR STRR S § O ARE o R KR
@ rEABQOF Y 24 fek 2 AT AL KR - A P Bl Sk E(2014)
Tt d R LR Rk Ko FE A Fla L4 B lcdy o iea 24 FAO(2008)
15511"‘\«}')_%_ 2IET IO o
A FEF FHEI A BIFEA R SF NI RED A B RS RE
PECEGAE LR LRI A MR R BELE R - F AR

BEEARFTRPEE  uwrfat d A e FERGOTH B 2 ®OE RPN

30412 Z3H S 43 A ped 2 g~ ok A

R
3 p CO2 # % £ (kg) ' ek B3
Feot 1,460 X 2% (2013) R
Fid 700 Mekonnen(2011) ~ FAO(2008) FIT 0
7 4,260 i E4F (2014) Y
"k &
TP | kFRiFEREM ] it T
ek 5,938 % = $5(2011) 1
EE 322 Mekonnen(ZOll) ~ FAO(2008) I T 5
e P 3,371 45 (2014) o
TZA AR aega 2 k£ 8
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