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Abstract

There are notable discrepancies in the dietary structures observed across different countries and
regions, particularly between China and the US. The dietary cultures, food consumption patterns,
and production methods prevalent in these two countries exert a considerable influence on the
global environment and public health. This study employs China and the US as case studies to ex-
amine the disparate impacts of dietary structure shifts on greenhouse gas (GHG) emissions and pop-
ulation health outcomes between these two countries from 1961 to 2020. The results demonstrate
that China’s dietary structure is evolving towards a more balanced composition, while the dietary
structure of the US remains relatively stable. China’s food GHG emissions have increased signifi-
cantly, from 185.85 kg COz eq/cap/yr to 965.96 kg COz eq/cap/yr, representing a 419.75% increase.
In contrast, the US food GHG emissions have undergone less change and have reached a plateau,
with a 2020 emission value 0f 1359.48 kg COz eq/cap/yr. The primary contributor to food GHG emis-
sions is the consumption of livestock and poultry meat. The percentage of Disability-Adjusted Life
Years (DALYs) attributable to dietary risk factors exhibited a declining trajectory in the US and an
upward trend in China during the study period. Furthermore, scenario analyses indicated that
China’s food GHG emissions increased considerably under a scenario in which China’s diet was fully
westernized. This suggests that the current dietary structure in the US is not suited to meet the en-
vironmental and health-related needs of China. Consequently, China must develop its dietary guide-
lines based on its unique circumstances and population’s needs.
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1. 5|8

R At RARA AN A SRR FE 2 8] (55 22 AT A ORI A A 3t AR U FA R )l B 21
THZE AT I B B R B BRI BT Bk 2 —, B 5 N SR RRANIA S W] RREAE T AT 2 [1], S i
b HARAIIEIR[2]. AL SR, BT S RE R R ARG AR, BRI KT
LRRE DRI, AL W EAESIYIVE R SR AN S RS, D EYTE Y N BN R
AR IR A S R il R BN P IR B LT (3],

T RGN NSRRI X h ARy, WIS B A T 2, AR R = AR5
B AR AR A 22 BN 2 T SR e (R B KB 22—, B B R B K B ) AR 4 e BR A iR = R HEL
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T 19%~29% [4], SERIE KGR 9% 5 1) 70%F0 -3 ZEJ5R F 1K) 38% [5]. B 7 XI3RBEMI M4, 184k
JEAL G0 B R B S AR B A5G 0% o AN RE IR I £ 45 1 02 T SR AL Pt s 1) 2 BB R 3 2 —
[6], AFERRRIIA 15 DR EZEFA 9 NS R AEBERIRE SR, M58 A 5% 1 e 006
(CHD). II B8 PRI . RIS B, SFEURSET 2 H A ER 40% (7] [8], HIXEA XK CRBON 7%
HNEFET AR F ZE SR [9] AN RS S5 AIUE, TTHX Eesi s 7 A Ekgom 7 =402 —[10].

ANTF] [ AN X G B A 3 22 e, UGB R, HRE s, iyl P U A 7= Uy
AER KFRERE LM T A BRI AN A S fg e . o RN 56 [ 43 )2 O J b [ SRR R IS B R S AR 3R, Ak
TAFRMRE B . & E 2 RN T AP B E K 2 —,  [RIB RLA 78 o8 7 I i X 5 0
(I ARAR GV 2 A DG R, ka5t TR A o3 SR s/ e A [ 11 R B A B KR g
F, W HAr A BN DR Z I E KOS SERN ) 18%), 1IELEL ML GE ik & i) DAL R 5648 12] .
1961~2021 4, FEERHEHEIGIN T 1737.2%, EUMETLA—FrERNE K, 1 E 4 RTE s
RN E KB =52 —[13]. AR 514H 2019 #27(The Global Burden of Disease Study 2019).75,
r ] AT R B XU PRI 9 B 4H R IE 46,813,125 Ao 2017 S5 [ A BRIk 8 XU P9 47 48 LL 36 ) ey
10% [14], [ BRI OR £ AU S 350 2 03 SR AR ATIZE 36 m, 17 S5 AR IS P PR £ IRU: 5 e A 74 R i 17
HIFHEFFLE T RE6] [15], 35 1 G A XU 5] A6 1 5 7 40 IR i/ B 3 ] 0 28 SR T — S8 A5 R 44 e

T AR R o [ B P vH B 4 MR 1) P O R B AR, X T eI iR = AR HEGE, A EERIR
A3 G5 A IR T RE 2 0 e B ) . AT 7T DA BRI 98 VR N SO0 5, MG £ 45 A AR L) B e 38
P R = AR HE T 5 T A B 5 i TR 3 SR (i R AR AT 1 LBV o FEE e (1) b e i
G EE AR Ak (2) AN 23 2 23 BT Ll st o 5 196 81 R AR 636 A iR 2 SR HE O /INAZE 57 (3) R p 3
PR R A ] AR B 5 R s SR AR IR S, Ay e L Y O S A T R R R AR R A B A B R AR

2. HERGRIR

M 1980 FEARTFFAG, & I 538 s 4 B 78 S I S B R IR, 90 ARG, B HEBOR 5% 1
FURHISHL . FEFE TR, REEasmm mE . S iR DL AR I i 3o 2050 FEABRAK
AR P il 2 AR BCRE G N 80%, 1% B4 BRARAK AR AN A=) 2 FEPE DR S5V 2 1) [ 3] AFEIRE R
SRR AR ROR 7 5, HoP Al I R iR i i, H A iR = AU HE Rk [ 16], A
I7i [ 5% PR R B R IR 5% R I R STRRAN R, 358 B ST A i A 75 98 B A R i i 5 AR (17], AR, A
[FIFR I P IR = A GR B 22 R 380K, BRI 25 Y0, sh I e ) Lu e e v i e 2
BB T R, R A NS R A E TR XSRERZE, RAKINVNE YISm0
YRR 100 £5[18]. LR = SARHFHGRE LS N, A2 150% [19].

i 45 W AR At R N B R SR B (R . WFTC R, (R A 1 45 W 2 S 3 A1 T R
PRI« 56 CoJs A HL ARG AR AL ek 505 1 R 8 [ 15T 35 B — TR R RTHEVE A SR Fe R P, KB et
A O AOR R T R, (R R A RO R R [20]. TN 2 B4 BN TR 2K
L YIRS BT ) BTN 30%RIHE s SO KB [21]. B RGUR A BERTURAR 5 N R SR B R
TE—i . % 2 80 Tl e AR B B i 9% 45 W SRR IR = SR HE R K IR A2 R 7y, Rl
o5 J R SR RN o SR B ZE R AU AT ABEAR 30%~60% FIBRHE, & BEs 11 ZUHE IR S K
TR O IET R A EIE TR HIBEK 16%~41% 7%~13%+ 20%~26%F1 0%~18% [3].

ISR S 2 - I JAT B REZS A2 AN, KB A R TE A (e BRI £ i A 7 S PR B P S
JITH R BRI Jy, dl it b oA o 95 9 I AR G R 2 SRR AR AE L, AT AR N T A R B A
FARHIR = SRRSO AR B 52, A B T8 79000 58 5 I a5 A (R R SG &, D R B b [
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BH A BRAEEIR AR, i T BB E R R R B T ORIR BE B SR, AT XU
FUARASEIL,  [R)I AT BLas SR 22 77 T R B 5 58 b [ 200 2 A {288 ik o

3. A&
3.1. BERESEHR

XT RV R GRS TR, A0 T iR 2K H T Feng [22]. flAITRIA 524 M E AR
WS BT R S R & I B A 7 HEAT T meta 3 AT. AR A BT R G R “REIESIR IR
17, BAEEAER RS, SEE BN B, AMfEawisi. L. fassEdiE, SR EdEa T
AR, AWEFOR A R AR AR HE G AUE 1E D i S R BRI iR = AR

HEALWTF:

C= Z::lcfi X X,
Hrr ¢ B ZE SR (kg CO, eq); ofi N i KREWINIRR L (kg CO, eq/kg); xi N i ZREWITIH
FE(kg).

3.2. LMDI 53#13%

AHIF TR F R BT 2593tk B 5 55000 A2 (LMIDI-DAR FURE £ 45 #0220 e 9 3 Gl = AR HE U 3R 3 2%
B2, KBl = TARHE R S A YN VRONE S NS89 9H B R RS A B G5 A O, i i
C=PxPerCxS
AC=C,-Cy=AC, +AC,, . +ACq

P

AC, = iﬂx In=~
o InC, —InC,, F,

AC. = i Cc,-C, <In PerC,
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C,~Cy 5

AC, = > ——0 _xIn—*
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33. BRRERERSB&RKRTIE

AHFFER M GBD 2021 345 0 156 £ XU DR 25 I R T A A% S P 32 0 7 40 28 0 PR i % 9 o 5 1 T
i BHE 5 R B R4 (A OGP o 2 T AN GBD 3RA3 AR et i A DG I £ XU PR 28 25cdis , 3RA Tl i 422 50
[l 3 — 2D Al T P 4R R 1 43 EE AR AL (A APC) DA 55 507 5 45 BRI ) ARk e 3

AAPC H T FIRFE AL AL E N N P I KB . FEARRTFE T, e /2 1990 EF] 2021
PB4 R DR (1 R 2R R B I S8 B 4 T R AR AL H Ar . AAPC [H RN E 7
P, kB AR ), A ERAE R RS THE R 95% EAS X (R332 > 0 (B ARy <0), ML
ATV R LA TR B .

AR BG83 4 84 Joinpoint V5.0, Origin 2024, IBM SPSS 27. Excel.

3.4. BUEKIREBIEWESE

AT T it Bl AE LR A (1) R HR: BRI S ER e SR AR BT iTE, Be
POiE SRR YR B IR R BRI HEER., Bk, KR MY s e
FERL B B W K S AN E) . AW TUR T R R K R ) N DR
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Fram R R YR E Y OB TR R R TI AL, HUH T E S m T R R R, [/
IZARPRR R b R S B P 2 45 A0 B AR AR AE 3] (2) TRAFIURE: B e K B T Feng [23].
Feng 12 meta M HTAZ SR 1% KN AV = SRHERCR L, A 7030 3560 A b 26 0 0 ik 2 128 73 il 4
Jyrb E AN E B AR B R &%) . (3) Bm s IR B S E N DR A N 14
A58 ) R, A B 5 (R IE 7 N DR v 56 1 L AR A G MR i 1R R, AR SO 2021 AR A 3Ry S AR 7 3
BT R FENBERE B R bR R 2 . SRR AREAL DALY 2, DL R AT A R T4 8 XU K] 25 () DALY's
HArb % . GBD 2021 FHRE KB HE 10 FhkE e SRR A 5 Fha i X . (4) e
A A T P 1) S i i 20 ) o [ B £ 4R R 20220 A A €2015~2020 K [E R 157 ) (DGA).
DGA & Bl @R 715 H i, HAEFE R A EZ LaWhERmn, mhEERE TR
BV AR T W E N, A TR, A FR A Blackstone [24]55 A 7L 45 %, Blackstone 55
NTFR T AR F, ¥ DGA 5 EAT-Lancet 23 A 2 4EF G G BT € B, 53] 7 DGA #EFEIX
1 AT R BT R R &

4. R
4.1. PFESEASEREREREHTIFE

1961~2020 4, o3 4[5 9 7 g5 403 28 B S 22 S () D)o b B N353 2 s 1 KR 191.55%
(315.89 T 3a/4F % 920.98 T 3i/4F), BYIE RAEMIFETH “WEESF” 1 “HEOEEYNE, IWHEEY
T AR A2 R, RERYE RSN O EEONRE, ANSEYE TS B AR YERRE 800 T 3/4E LA
b, RIS/ RE bk BIEE JS BR E VA E E
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Figure 1. Changes in per capita food consumption and food consumption structure of residents in China and the United States
(a and b show the trends of per capita food consumption in China and the United States respectively; ¢ and d show the trends
of the proportion of food consumption structure in China and the United States respectively.)
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VIR LU /IR FE I (50.56%~43.74%) , WHZIH o B — BLAL T80 K, 2020 4 A [ L6 i o &
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KRS B RIS (5] 2). B FIIR R I R E B G ET LTE, B EREVIE .
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Figure 2. Comparison of the consumption quantities of various foods by Chinese and American residents from 1961 to 2020

& 2. 1961~2020 F£hEERESMBYEBEEXTEL

WoKEY . EEB. B =R EEE R RS E YA EZIRFR, RERARH NG
i E R & PATR(FBS), 1961~2020 4, B BWTH P AV S B 0781k, 28 m EE 703 73R
DL AR, EEr m AR SRR IR B AR I IR R PR B AR, E L AR T 2R
AR 2020 AEEFEME AT BV S B ER 1.05. 1.99 5, EEAENHE R EHE ST
W, R E R AR SRR 3R B ZEEEAE AN AR N (] 3). RS IR SR A — 5 2 S (FigS1),
[E] # v 2% E E A (50.15%) $2 (1 (FigS2), & E A 2% 3 2 sh Wit 8 4)(29.28%) FEAIH(19.66%)
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NI il = SR HE R A AT DL B o 3 9 ) B B . 1961~2020 4, I E AR EYIR
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(&l 4(a)). U7 ER A B E S HR AR R SR, SRR NG FRERES, KEAY
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Wi EE N 87.68% T [% 2] 82.98% (4] 4(b))-

1961 ££~2020 4, HEAB YRS SAHGE R0 BT, Hhsh P gy = S A HR
DUBRIZ R R, F2E I LU 2% N3] 17%, FEP 5 LU 4%38 2] 13%. R ey, SR 5L
M 41% F &S] 22%, BRI AR R E (12%~13%), KRR 808 5o B &, 2B 1.97 kg.
0.89 kg MK F 50.62 kg 7.47 kg (Kl(4c)). AHXTIE, £E ALY EEHR GBI E, Mk
TR BRI = AR HEORIE,  Horb A= AR sk ok, (HISA R &S, 1961 4:~2020 4F,
2L RN 2E 0 (5 AR BN 51% 23% %2 44%. 19% (4] 4(d)).
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Figure 5. Changes in total greenhouse gas emissions from food in China and the United States
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43. ETERERER THRMERZESEHRRE RN

1961~2020 £ &R = SARHERUS B2 AL I LMDI 23 i 45 B Son (5 1), A EHERIE K i A D%
S8 NIV S RN AR G5 M RN S RSN, B TR Y 1304.48 Mt CO eq, e i £ 45 RGN A%
OIRBHRER, TIRREIA 586.72 Mt CO2 eq, TTHRE AN 45.00%; N3 2 & 20N TTHk & 428.96 Mt CO2 eq,
TUHRH 32.88%; A 1200 STk & 288.80 Mt CO2 eq, TURAZ 22.14%. MR ECE, 1981~2000 4FfE &
SERINL TTHR R IE 52.36%, NS BU iy, KR A [ S0 3 o P

FIH 1961~2020 FEHEBIE KGR/, MTTHREAN 199.87 Mt CO, eq, Horft A FI Ny 3= 20K 5 [A]
K, TUERE 105.63 Mt CO2eq, TTHRZE 52.85%;: AIJTH S BN TTHRE 58.74 Mt COzeq, TTHREE 29.39%;
R 25 K RN DT R 35.50 Mt COz eq, TRRZFRAN 17.76%, H. 2001~2020 4F i £ 45 #4250 52 IR Ak 6 ok
(=321 Mt COz eq), XF 3 [HE AL B 2 5 U /NIE TR, R 8 4548 [ IR A 42 A il 2
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Table 1. LMDI decomposition results of changes in total food-related greenhouse gas emissions in China and the United States
from 1961 to 2020
1. 1961~2020 FHERMBE SHHM S EL U LMDI SHEER

BEx  BRRE AR UNEE: V2 ASH R fE s
TR E /TR R B/ E B/ E

China  1961~1980 156.35 45.21/28.92 59.87/38.30 51.27/32.79
China  1981~2000 489.67 98.56/20.13 202.65/41.39 288.46/52.36
China  2001~2020 658.46 145.03/22.03 166.44/25.28 346.99/42.69
China  1961~2020 1304.48 288.80/22.14 428.96/32.88 586.72/45.00
USA  1961~1980 78.92 42.35/53.67 26.87/34.05 9.70/12.28

USA  1981~2000 65.32 38.69/59.23 21.56/33.01 5.07/7.76

USA  2001~2020 55.63 24.59/44.20 10.31/18.53 ~3.21/-5.77
USA  1961~2020 199.87 105.63/52.85 58.74/29.39 35.50/17.76
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F 2020 LR N EVIRESAHIE. P ey, B2 BREA S8R bREE S ARHE B E S
FHIB KT, P2 SLPRR = AAHE B3R T ESHE . T (2015~2020 £ [HE SRR ML
NI = S ARHECE N 785.9 kg COzeq, & FHLT 2020 EEE LR A EMR S AHNE. HhES
W W52 R RS SE PR = AR R R S T EIR AT, B KR RKPE i i SEBR iR = AR
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Figure 6. Comparison of actual per capita food greenhouse gas emissions in China and the United States with the recommended
values from dietary guidelines
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S BB, HETRErEKE, FET 2002 S GBS EE. X TIEE BRI, M 1990 4F
TFEE,  h E SR e s AT R TR XU 1) DALYs A 4rbeste T2, B TR - EIF - Rk
e, I 2008 B AP, EENEDF FEAE 7).

—— China USA Global

—— a.All causes o b.NCD

4

11.0%
8.0% - /\

10.0%

9.0% -

Percent of DALYs
~1
=
=
L
Percent of DALY

Bl \ 8.0% -

5.0%

7.0%

1990 1995 2000 2005 2010 2015 2020

Figure 7. Percentage changes in DALY caused by dietary risk factors from 1990 to 2019
& 7. 1990~2019 SRR KEE ZFHE) DALYs B L

1990 1995 2000 2005 2010 2015 2020

AWM GBD AT At £ XU 8 A5 DALYs E(1/10 F)HEHATHEF . BARRdi, xF T et
PEFIFHINCD), 2021 A [ F R KU A& =88(899.57) R4 4(406.72) 1K/K H(349.4) (K AHLFI G
TR (172.83) FIAIR MR 5(122.3) 5 36 I 1) T KM £ XU 2% w5 I L2 PRI (423.15) IR 1(344.46) IR 7K SR (308.53)
fIRER22(205.35) FITE8N(185.47) (4 2) 1990~2021 4F, H [EAERANHLFN g D7 BRI 2= 23 73 301 NCD DALY
R EA, T3 EAE G DT R S 200 DALY R FRIEE 2 KT o E(AAPC: —0.25% vs —5.71%).
FoAh =i B XS R F W E DALYs R EIL T FEEH, AR R T FEE 5K (AAPC:
—3.38%), SREML, EENIRE 2T EES, TS E N EINE ETHES, H R E T A
B DALYs #4752 % E I 4.85 £5. BRiX UM 3 Z G R 2 A0, o B H T & L PRy B OREE Fi
F P B EGE E TS, WE T E R TR (AAPC: 2.64% vs 0.3%, 5.38% vs 2.28%). {EFTH EE
JARS R 2R A, FR AR B 538 B e 1 HH IO B B 10 T B 3 (AAPC: 8.34%), 1990~2021 4F, FHifpk
(1) DALYs % TP T 93.16%, X FZIHF T BB MH 2w Bt
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Table 2. DALY rates (disability-adjusted life years) of non-communicable diseases attributed to dietary risk factors in China

and the United States from 1990 to 2020, along with the average annual percentage change

%% 2. 1990~2020 FhEFHEVARTREEXEZFIEER NIRRT DALYs ERFEHEETHE L

NCD DALYs (1/100,000)
Location Rate (95% UI) AAPC (95% CI)
1990 2021 1990~2021
Diet high in sodium
China 1618.24 (593.32~2987.45) 899.57 (297.94~1718.1) -1.91*% (=2.1~-1.72)
USA 167.55 (0.36~638.23) 185.47 (6.39~523.22) 0.35*% (0.2~0.51)
Diet high in processed meat
China 20.05 (2.18~36.86) 44.2 (7.19~81.05) 2.64* (2.39~2.88)
USA 385.77 (98.47~628.8) 423.15 (114.99~696.42) 0.3*%(0.21~0.4)
Diet high in sugar-sweetened beverages
China 3.33 (1.39~5.53) 16.77 (7.74~27.01) 5.38% (5.1~5.66)
USA 57.48 (23.33~92.04) 115.21 (55.02~176.36) 2.28% (2.16~2.41)
Diet low in fiber
China 319.59 (46.67~582.84) 106.78 (27.86~192.19) —3.52% (=3.75~-3.29)
USA 355.12 (169.15~529.36) 118.55 (53.86~183.26) —3.52% (-3.6~—-3.44)
Diet low in fruits
China 1000.36 (439.68~1471.42) 349.4 (142.91~553.37) —3.38% (-3.62~-3.15)
USA 387.7 (156.03~596.58) 308.53 (178.41~424.86) —0.73* (=0.94~—0.51)
Diet low in legumes
China 77.49 (—62.33~197.58) 58.48 (—45.5~158.96) —0.94% (-1.2~—0.69)
USA 179.35 (—148.28~461.08) 92.15 (—76.35~234.82) —2.14* (=2.31~-1.96)
Diet low in nuts and seeds
China 205.77 (60.76~339.76) 122.3 (33.8~214.48) —1.68* (—2~—1.36)
USA 112.12 (30.65~191.06) 24.2 (6.52~42.25) —4.86% (—=5.3~—4.42)
Diet low in omega-6 polyunsaturated fatty acids
China 186.26 (—582.33~706.47) 172.83 (—505.67~669.37) —0.25 (—0.5~-0.01)
USA 101.4 (—221.25~389.76) 16.74 (=33.72~66.12) =5.71% (=5.93~-5.5)
Diet low in seafood omega-3 fatty acids
China 190.45 (40.01~315.64) 74.9 (13.91~135.9) —3%(-3.23~-2.77)
USA 264.55 (50.45~457.46) 137.16 (27.42~234.54) —2.09% (—2.38~—1.8)
Diet low in vegetables
China 546.48 (302.18~782.09) 37.38 (14.27~73.05) —8.34% (—8.67~—8.01)
USA 188.94 (106.19~281.1) 205.35 (142.96~277.25) 0.35 (0.11~0.59)
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Bk
Diet low in whole grains
China 412.13 (128.66~669.78) 406.72 (138.7~663.63) —0.05 (—0.19~0.08)
USA 563.16 (290.02~815.12) 344.46 (156.54~513.17) —1.61* (-1.72~—1.5)
Diet low in calcium
China 60.81 (43.84~79.01) 23.77 (17.1~32.24) —3.02% (-3.26~-2.79)
USA 15.57 (11.24~20.78) 8.8 (6.29~11.78) —1.82% (=2.07~—1.56)
Diet low in milk
China 70.29 (20.94~113.99) 57.87 (18.03~95.05) —0.62%* (—=0.75~—0.49)
USA 43.93 (11.95~75.42) 25.24 (6.79~43.41) —1.77* (-2.04~—1.5)
*P <0.05.
5. wig

1961~2020 4, [ i & 4584 DL Yo 3 1 i — X ) 2 oAb B Ui AR [24], &0 2 2 B I0RGE
R TP E R IR B R AR E AR R SRR KRR, B B IS AR T
75 B IR & 5 P b TR BT T R RIRY B, X AR a7 SR AERR SR IN[25]. RRAR ALZATR,
FIAM AL, R T B 76%, AR RN T SR R I 6.9%81 42% [26]. H
1961 LK, HE DM E S S S E— BE BT, ey E R eI 2 T FE. W
FRERMMPERVRREIG NN DBE N RER K, — 200 R ™ &SRB, Rt
TRE G IEE PR P E R vi . G, ms s K i N O E A BRI @ 451, g+
BB AR Ao 2 S HE S B s i Al o B

IR AU, IR E RGN VR ESAHBE N =2 — L 1[27]. FEPAYE
il B SRR T — R LRSCN E R EE K, 2B E MR &4 EZ USRS E,
PRI 09 B e Sl A PRI IR SR AR D (28] [29]. H2, B Wil = SAAHE UK FR S8 inAr e o S s A8 4k 7= A=
BORSEW, HEZWAR R IEEINR . A4 R, tEm E QiR = A HCE R 1S, T E R EE
B, &7 g aEmE SR e ERNM B, FERERED EIHER, AXamiiEs
WHEB I R LE B V2R W 40 f5[24], P EEBONRRE, —HEASMMEEY SRR, HAYEY
ESAHR A A BN, b E Y SR = SO b TR B, hEmEamiR =S
WHEBUR I T HRORAS, R 50 12 Ak 5 350 B S i & S HEBOS KB PR

LMDI 7o B 5 R R 0, & g5 MR8 B il = SRHEBOE K O IR &, X5
YITE DI B G L RR SRR T E ARG, PR KEWSEHBGRE R RN S K, ROV R
A28 1) EEDTRRSR IR o 171 38 R HE O A U LA U RGR R ,  Ji 6 45 0 2508 57 ik 2 AR A LI 4F SR B A T
BR, RECHEEEESECETRE, BRMmISeRe A, RN, #aSmeZ 2500 RZE T R,
HH [ B O KR BT SR I A PR SR 28 R BN T A0, AR B HE RO A A I TR B
BERPE AL, AR — R ZE R U P B R HE SRR SR K R D& S, G A R R RS AR B, 1 36
B &, B REURZE ] S AT

VR E SARHE OO R B, B S S R AT de 5 I R B i SR HESCR — E R R
BARKRE, SR aiAETE, B E SRR S AR B, B E T T i = SO R
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BRI IR A B, & KRR U H R LB R K BRI R, I & A A&,
R e BARBR R B, BRORE FR B LA o AT S0 1o 80 B v R £ 1) 08 77 6T K B A A G 4
FEALR TG 5, R B IR R puie, A8 b AR iR = AR A B DRI ARA 1R
XL E R S TR TIA R XU HAR, S B 2 AN 20

SULE, BEE E RAR & G i RaE AL, vl ] DR R e ) S P P A 3 S 2 1 R
2 W FE TG, SR B R SN A G s (R A 3R [30]-[32], BT AS 2452 v RS 15 1) 2 2 A
PRI ZR[33]. W FULE AR W] Eh 8 KRS A 3R 3 S5 SR A P 5 [ X R LR P, o v [ 0 2 30 7
Hat o v A AT 0 AN e B ORI 00 S S ISR BT S, TG T B 5 TR R N T e
[H, BRubzoh, o EREA AR RSN AN AR 1R S [ AR AT B R D228 3] 73% [34], 1H
P77 X AT AR B R 5 8 s R B fE [ 35] -

PRIL, RN A2 E IR BRI ATIR T, 515 b FE UCR S5 A R IR ER 5 e BT A7 OB AR R A ). R
Hh I fr a5 A gk v A, Hon T ESEEL R HARIER A, (B PG [ SRR 45 A i R T
PR T L, XUy [ 2 2 i AR B Aot T b R, I ASRER S BRI REXUA I I FR 2. H
i o [ S5 A T A AE AR R I BN RN R R B s I i I 0 B 55 ) A
BB AR L EFRBANERATR T, SR mAERRIERAE, HINa AR ML
A S PR B

6. &t

AL RR, R SR R RS BRI, R R b, e
SR AR 17 22 e R A, T PE 5 B K IR B A BN ARE , e R RS e e S LA 2.
[ it = B A TR B, TS RS S il & AR HE I A B A B AR
TS iR E AR HER A AR E SR, P E AR A R ] T R IO BRI R R
YLLK AR, 7507 B X B = AR HER - B A E W P3RS R e S EOR LR . g
IR SRS AP 1 DALY's 7 7 HUAE P 7 B 5 R0 R [ ds, e B0 230 LTy, BT 4k
SRR o RN T A B ORI B A I SOE TS, S ARG Dol e FEAD IR AL T
R o LA R A PG S AT R A M AR S S R BLTEAR TS SR R = R HE
B RME LT, BEARVE T E 5 2 ARG & 454 S BRSO DR i SUar T (B R A S R
BAH, XU T 5 5% 2 T AR IR A A A AN i 2 P A SRR RESUR I IR, o [ R B R R R AN
RETE A MM AT OL, TR AZAR G o [ e R SEBR s Ol A BT X A ) 52 A b N B e e vl

& H
YL 81 50 AR R S e &1 30 H (SJICX25_0703).
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