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Abstract: The Loess Plateau is one of the most serious soil-erosion areas with ecosystem service degradation in China. Small

watersheds are the main place of soil erosion; therefore, it is important to evaluate various ecosystem services when
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promoting their water and soil conservation. This paper took Jiajiyu, a typical small watershed in the Loess Plateau, as the
study area using 2012 as the base year and 2022 as the target year. Based on the Statistical Yearbook and investigation data,
the ecosystem service values of different land-use types were evaluated by the methods of market value, shadow price,
shadow project, alternative cost, and opportunity cost. The ecosystem services were evaluated and optimized based on the
adjustment of land-use structure by multi-objective linear programming through adjusting land-use types. The supply
service, water and soil conservation service, and other services values were taken as the trade-off sub-objectives and the
total ecosystem service value as final objective, with 17 constraint equations developed by 35 decision variables. The
constraint equations included the land-area control, grain and oil security, and suitability of land-use types on the slope.
The results showed that the ecosystem service values of slope farmlands and waste grasslands were much lower than most of
other land-use types, and both of them took a relatively higher proportion of small watershed area, which restricted the
ecosystem service values of Jiajiyu. The land-use structure was obviously improved by the trade-off ‘and optimization of
ecosystem services, with most of the slope farmlands and waste grasslands adjusted to arbor forest or terrace, both of which
have much higher ecosystem service values. The total ecosystem service value increased by 9.23% , and the value of supply
service, water and soil conservation service, and other services also increased by 6.24%, 9.81%, and 17.35%,
respectively. Increases in the three sub-objects of ecosystem service values were dominated by the total increase in ecosystem
service values by 25.96% , 54.42% , and 19.62% , respectively. Compared with the optimization results, which only took
supply service, water and soil conservation service, other services or total ecosystem service values as the objective
function, the optimization results of the three objective sub-functions. were more coordinated, and all three benefits
increased significantly. Significant differences were observed in the growth rates of ecosystem service values in different
reaches, with the highest growth rates observed in the other service values of upper reaches, water and soil conservation
service values of middle reaches, and supply service and total service values of lower reaches, which were confomed to the
ecological orientation of upper, middle, and lower reaches of Jiajiyu, respectively. In this paper, the suitability of land use
was fully considered. Under the guarantee of supply service, the water and soil conservation service was highlighted, other
ecosystem services were optimized, and the evaluation indices of comprehensive management were improved at the same

time. Our results were consistent with the actual conditions of the small watershed in the Loess Plateau.

Key Words: ecosystem service trade-off; small watered ; the Loess Plateau; multi-objective linear programming; land use

W AT 257 5 AP R b O A2 25 R GUIR 55 i BE R oK, 2 BRAE S RGEA 60% K DI REIUIE 1R
BRI TR AR R S G 4 HEBF N2 2 A S REMRSS ARG,
THESRGRAUR SRS AN R B 2, i T 5 98 50 A2 25 R GE R 55 i, n] AR5 OH Al I 55 Ay o
AR PRI, AL R MR 4% A S R G S5 I A2 %t AR BRI 0 T4, (R A S R IR AL, 4R i
BRGMSEHRTHARTBRZ 7, FEAS RS B 5 BE T WA R RIS R
GERANZ RS RGR S MMEMAUTC R BIZI7 AR B A A AN S 1, e de F SR BEAR e BEAR 1 i 7
O R S s B 3 IR B TS B R W R B R RAF AR M SC R il i B0 A [R) R B A 2 SR e
KAk A0 B R R A R, 32 E0 KR IR L InVEST AR AT i ] B AS [R5 B0 F 454 28 RS0k
SUTEAEAL , LA D S A W Rt 2 I g€ Y 5l T ORRUEE RS 5 2 H ARSI DR 52 2 i i 58
e, TR B2 0% A2 P8 Rt 20 P AR 16 TR 22 R G0 . L L5k T 945k +
MR P2 B i i

TR A2y (AT SRRV ISR ZL A XA, K R AR RGBS g Y SR A
BRGREUL I RAVETAIS, A ARG AT RS M AT, I B4t 2 2857 alHp S A R A H A2 i AR 25 R G0
M E AR, FREVNRIUK IR LA A EA R LA BRI S £ B SR A AR R R

http ; //www.ecologica.cn



814 JAE = 38 G

BT — R AR R R SR B R0 (E X RS S AR IR B R S BB R R it 4 ) A 25 AR R
BRAE e REASDL S 1 B4 H T A I TN N R SRR AS T A SOIB BR I N A2 UF AR A SR A
25172 BEPGE 2 oM E A E M BOR IRt E S P WA AR S R GRS (0 £ BE AN GA
P SRR ST AT A 0 B AR AT NS Bl (IR B A Ml 3 R b R R 2 AR AL A5
XA S R GRS R B AR A S A BRI R T A

B R R X R AR ARG TR MR RERE , K e IR ) P A 2 A & B kR
H5ERRGMSALL, [FEr, L3RRS EAHE—2 EBOK L5k H#™ & & A= e T
R RIS /N T 1998—2004 4E ST 1 4 8 FUK AR REIEAT I GER0 H |, 2007—2011 4F LS T
[ I /NG A B BRI H Y K RS R TSR, SR, AE T SRR B A SR A A R G IR S5 AL
sl A5 R, PEIE, AR SCLL RN T ST X 4, SR 2 BRI 7 vk, B S R G R 55 (6
LAY I, 3 B AL RS K EORREIR 55 AL AR S5 3 A BAs , AR 40 /N 35 4 A A AR 7 1) AR 6 B
Tt U TR R A e I ST AR R e BRI R AR S B A S R GRS AU AL, /it s 28 A iR B AR (IR = 2%
WA

1 HREHR

AR /NI (106°57702"—107°0159"E , 35°14"18"—35°18"00"N) 2 J&- 32 3i] il — 2% 32 0, i v 1 25 J5i ok
PR AR X AT H A it s 0 X AR (1) o VK 1382—1785m, 1 FX 28.2km* | SF-34/ifi 8.6°C , 4F %
ML 511mm, 2012 AE 8N H 7713 A, AT R A 320 78 H i & 7K B0 X R0 o, 200 s o + & il 87
Phix,

TN DAL RIS =, EBERAEY /NG Bk RK R, D AR EAE T Ui XA SR R AL A SR
B, FEMBRIRE A EMAGE, L AR EEAE 5oL E AR 454hm?, 7 16. 1% ; 5°—15° [ 2

N
A

B1 BRENEECESHES S

Fig.1 Location and slope distribution of Jiajiyu small watershed
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Table 1 Types, evaluation indices and methods of ecosystem services
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Fig.2 Soil erosion degree distribution of Jiajiyu small watershed
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Table 2 Constraints of slope suitability of land-use optimization in Jiajiyu
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Table 4 Design of constraint equations
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HiPE; CS < 1,ESV X VO k= 5Me, CSBR R VC BIHERRTERT ESV PTAR A 52 0Bk
2.5 /NRIREE AR BRI Tk
251 GOKREREEIE

MR PR 7K 3 e B (o) |, F5 8 F AR S PR TR A MM (J0) o KIS IX Z4EIR 4
55, PRk s 45 IR 3.75 Jo/0 THER D A AR R IR 18 T/t AL
2.5.2  ZBARE VT

GETE R IO PV 2 B MR R 1 45 - bR PR R 1 it 7 A A 28 BRI RS (OO0 /hm? ) AR R A 2
MR FEFE 2R MR SR AR Fel SR SN A% 43 51l4% 2.00,0.60,2.50 ,3.50 JT/kg 15,
2.53 BTN

FRMCE 5%, PR B 1 B o A/ N R A H B (9% ) BT

BREEARE ST . 48 BN I AL 2 CO, A&, I T s ik A [ 2 CO,fE 1, AUAP .

0=5x X 0xs (9
Sif,Q AL GBI (b 0™ ) 5 D BLH TR (b ) 0 WRUBHEE(A) ;0,0

55 0 AR PR T AR A TR B (+ hm ™ a7") 3 SO0 ER @ R TR (hm?)
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WM 5 Pron, 2012 45 Gl 1 B E AR A IR S5 I (B35 57, O 26325.74 J0/hm® , R HFARIRZ 5 TR ARG AL
T FRK AR IR 55 M (B B 8, 9 16425.62 JC/hm” | B 11T AR YR 2 5 7K 3 A 27 1o R HC A IR 55t (8 A 5, 2
13660.04 J0/hm® , BN AR A 35 R GRS W (ELHE T Sy Rl > 28 B AR S A > TR AP S 7K S8> A TRt > 3 1L E
RSB b > T TS AR b, RS A T RV S R GRS M (AR, 2202 th T bk S5 5 s i AR 35
RGeS W B, 5T o 18 AR L A R T B, BBk b 5 R E AR 7.53% , X K A OREE U (E 19 BTRR AL R
3.64% ; Fi HEHD I SRR 7.96% , K QR S48 1 e, Ja I SR L SR 250l . IRk, SRl B S R
5 B 55 ASUARE AT A JEL 8 8 Ay At - b 1) FH 2SR SR b A 9o 3 4 2 R, O PRET IR A S R B, AR
XA TR

35 TSR Hb B A T AR PR A AR S5 I (s = T SR el X 2 ph 1 2 Wi R B S8 /N T X, LS
W ITE, i — P 25E5 2 AR PRI, B =, SO B N TR 280K 5 AR Bl i, k2
MR 55 K AR R S5 A IR 55 U0 (B35 B 8 42 50 5 SON T AMRESCR B st 1L B AR Bt s, BR AL 25 IR S5 (B A
BEAb K AR FE AR S FOCAB AR S5 A (St B S 4 5 . XS B b T 55, e o LAl 2% o FH 2 R0 4 v 4 v L 2
MR 55 K ARHER S5 FHAB IR 55 0 (L

x5 2012 FHRABE TP AXBAMERESRZERSNE/ (Ji/hm?)

Table 5 Ecosystem service values per unit area of land-use types in Jiajiyu in 2012

Bt TREHL AT HH LV HE

ik 552 2 B H e A bl . FrAM KB R
. Slope Waste Artificial Economic Closed . .
Ecosystem service type Terrace Orchard Arbor forest  River Bare land
farmland ~ grassland grassland forest forest
kg
9865.91 0 13318.98  10206.00 = 26325.74  13537.50 0 2340.00 297.81 0

Product supply
Il Btk R 4
Carbon fixation and 0 933.66 0 1082.83 1180.37 1226.49  1854.87 2529.37 232.65 0
oxygen release
B AW . 472.50 708.75 2126.25 945.00 1417.50 1181.25 945.00 1653.75  5527.46 20.61
Water conservation
S TS
{i}ﬂ:ﬂi I 161.50 20.40 161.50 20.40 802.06 1260.38  1260.38 1718.70  12127.60 212.34
Environment purification

5 4 7
ﬁ%hj:g% . 3912.11  8377.90 7070.38 574270  2489.41 8609.72 12738.22  14771.87 0 538.94
Soil conservation
Y55 2 A R
Vﬁ%‘ 3‘%'{%5\%1@% 408.61 120.65 551.62 1231.33 61.84 64.25 97.17 132.51  1299.79 0
Nutrient recycling
A3t Total 14820.63 10161.36  23228.73  19228.26  32276.92 25879.59 16895.64 23146.20 19485.31 771.89

B A A )G M HERR 2012 4545 - R 2 AU 3 8 3 PRl WP ASE AU 485 SR ) 52 i 0 31 4 B
WA AN TR M AE A R AE S DI RB X AN [RI3E B A SR ) LS 18, PEAl 2022 4745 4 1R FH 28 BUAE AN R BEHe i)
K ERFEIR S A (3 6) , 417 A BAReR & (2 7) #EA TR K A
3.2 MU S R ARk
3.2.1  ZPERLRIS AL

iz ] Excel HLRISR A IIAE | 43 9115 E XN HFREAICI A SR BT SR 15 H AR 7 7 MaxF (X)) B P il ik il pe 5
ASTEE (R T) 3 A3 D SR bl 5 5 B AN (R BES A AR S 9 ] — b ) R 2 A T AR A T Rn 45 31 ) i
JE ) E AR R (R 8) .
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R6 2022 FERKEERLRIFRESME/ (ST/hm*)
Table 6 Water and soil conservation service values of decision variables in 2022
K A ARRFIR 55 A0 B KRR S (E K LIRSS 0B K L RRRIR S5 0B
Apid Water and soil Apid Water and soil A Water and soil A Water and soil
Variable conservation Variable conservation Variable conservation Variable conservation
service value service value service value service value
X, 10031.95 X 9718.12 Xy 9616.37 Xy 11368.98
X, 6229.23 X, 6019.47 Xy 6381.29 Xy, 7060.82
X, 9668.44 X3 7947.43 Xy 3789.10 X3 9335.95
X, 7550.51 Xy 10439.34 Xy 4973.51 Xy 8356.93
X; 7873.38 Xis 6501.54 X5 14065.01 X5 11064.15
X 4786.42 Xis 8590.21 Xy 18675.18
X, 7480.10 X5 4501.27 Xy 14199.80
Xg 5746.94 Xig 7047.60 PO 21757.53
X, 8140.96 Xio 11590.72 Xy 18854.90
X0 6291.60 Xy 9393.56 X3 14301.51
KT RRTEEWNERMRE
Table 7 The optimal value of decision variables
AR AR/ hm? A HRARAE hm? B HRLAE/ hm? AR AL/ hm?
Variable Optimal value Variable Optimal value Variable Optimal value Variable Optimal value
X, 0 Xy 23.15 Xy 0 X3 0
X, 0 X, 0 X 0.25 X5 0
X 14.92 X5 0 Xy 0 X33 2.30
X, 0 X4 75.99 Xoy 15.40 X3y 0
Xs 0 Xis 0 Xos 0 X35 24.57
Xe 0 Xis Xos 52.54
X; 37.99 X7 Xy 0
X 0 Xis 20.30 Xog 60.13
6 12.72 Xio 0 X 0
X0 0 X0 11.73 X3 15.45
® 8  HKFIE RIS+ 1 F| FAEER 5EPE/ hm?
Table 8 Land-use transition matrix of Jiajiyu before and after optimization
FUAIJS R Area after optimization
ER R IES BT RSN L ATEE o &K HE FORH
Land-use type Total Slope Waste Terrace Artificial Orchard Economic Closed Arbor
farmland  grassland grassland forest forest forest
B Slope farmland 212.45 0 0 99.39 0 11.73 15.40 0 85.93
Fie W Waste grassland 224.63 0 0 0 0 0 79.41 69.64 75.58
FfH Terrace 885.7 0 0 885.70 0 0 0 0 0
A T H U Artificial grassland 194.77 0 0 0 194.77 0 0 0 0
58 Orchard 27.28 0 0 0 0 27.28 0 0 0
ZEP5 AR Economic forest 141.54 0 0 0 0 0 141.54 0 0
LB Closed forest 489.71 0 0 0 0 0 0 489.71 0
FRARMR Arbor forest 290.07 0 0 0 0 0 0 0 290.07
ST Total 2466.15 0 0 985.09 194.77 39.01 236.35 559.35 451.58
A AKAH Change value 0 -212.45  -224.63 99.39 0 11.73 94.81 69.64 161.51
AEfb % Change rate/% 0 -100 -100 11.22 0 43.00 66.98 14.22 55.68
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8 Wion, HRIRA: 8 R GRS BB ARG , Sk b 5 50 F b 4 30 80 4 Sy HoAth £ R A fe ki
Jei A6 L RIT o T AR L ) 28 A B K, 43 ) o /NI BB T AU 31.40% AT 34.929%  HaRk Ryt &K, BT o 1 B LG 51 ey
17.36%34 % 19.83% , A& J5 45 - b ) F 2 780 [ RRURG et SR 7 AR A6 T > 28 5 AR 3 LL B bR R el 34 i o 28
TEARS TR AR S el >3 T ARS8 FH PR T AR AT ] B 4 A vas 1) 7K A 355 AR 45 440 i R HG Al IR 45 16 (36
5) U ARG I R, H T MR B b A AN [ AR 2 T R DXk B A AR AN [, L3 A b A A 0 il 2 A6 FE Y
S AR TR AR, (45 W 2 - b 1] FH RS 5 1] B LS AN IR] DRk 45 2 AR e A B b e SE TR 3 R TR AR AR
FUBS H S S LA S PR 2 A 2 BRI AR

IR b T S A A T AR R K, LR R S TR AR, 4331 o B b TR ) 46.78% F1 40.45% , YAl
BLAE T AE P DI, A LS ARG 2544, BRTR AR B T BRK A DR AR 55 0 5 G At IR 55 400 1
K, AL A T ARG AR TR 378 B b R 3% S 28 B0 K TR A PRI 3 L 75 A B9 TR b 3] R 3
A2, 5350k 35.35% 33.65%F1 31.00% ., Fic F 343 A 76 HH e A8 TR AR K, o 128,120k, o 372 5 b B T R Y
57.04% , B T i Aol & S X, ot - 3t oI FH 2R AR 48 (0 ) R g /b | A 25 2R G0 IR 55 AU AR 5 1 o K, P A
Rimzoctk,
3.2.3 MR IS AR K

AniE 3 Jr s, B R -5 R T AR A0 S 885.70hm? Bl 212.45hm*, 43l i B TR 31.40% FlI
7.53% . X T LA IE TER B A 77 15 B A R B O AT 52 40 P8 98 3 S 5 3 vm /K DR AR IR 5540 1
HoA RIS MBI TR AN, XTI, e 4305047 B L E AR, e 35 R 3 R IR ABROR 28 5 Ak (R 3 i AR
A3 i ST R L TR 59.00% (41.00% ) , T 4SRRI AR N e Ak, M L RIS R AR A, BlEd
JFEAEGE HLK A 3 e A 7™ B 1Y) 35 b 5 7 b, F AR R TR AR MR LU AR, R i g - IR T A
o 452 1R A3 B 5 3 W s S B N A I E R R AT MR B8 4 45 AR S ThREX R4y sl &% +
HERE 7 06 A2 R G55 (A (e A 225 51, ol [R) sl A2 10 /K R 2% By A rp iR b 265 & R 7R 28, K
Je /0N S 7 o e AR N, - MR AR R A A B e i AR A

20128 20224

E i
R A
L

R F
0 Skm

L

B3 MRATEFRIE L HF A= 82 %

Fig.3 Spatial distribution of land-use types of Jiajiyu before and after optimization

3.3 ABRGURSS AR
331 ABRGMRS M EER
AN AE S R GRS LA, BEas AR 55 0 M6 A b AR 5 A 55 A9 60 0 G A A 55 A0 6 0 00 385 0 1 6.24%
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9.81% K1 17.35% , "= 5 R GRS BN EIGIN T 9.23% (£ 9) . =& AR5 b AE B R G IR 55 S (3 &
) 25.96% ,54.42% 1 19.62% , FeAME 1L BRI INHEBE K, BT W53 97K - ORE AR 55 R A IR 55 0 (i
AT (EA 25 (B AR TS b, el A5 25 IR 55 A0 (0 0 165 WA X 25/ o SR b, R 55 5 e 1 At i 55
B2 ByIvy 30 B NG DR W2 N T 2280/ R = B N NS T o S . e L D i 1 R S R T
1o FLA R 55 P (L, (A IR 55 I (B0 R R LA IR 55 FUK R AR FEIR SN, WS RGE MRS S5k F I8
B R AR S5 M (85 LG BT T B IRk At iR 25 0 (6 A B 388 iR IR 8, A4k T/ sk A 28 R G R 45 4544

®9 MINETERREEESRSNEI L

Table 9 Comparison of Jiajiyu Ecosystem Sevice Value ( ESV) before and after optimization

s 2 s e Hr{8 Value/10% 50 i SR 55 (B EE i) Proportion of ESV/ %
LR e 2t 0 2012 2022 il 0 2012 2022 e
Change rate Change rate
HEL5 IS5 Supply service 1920.44 2040.24 6.24 38.39 37.34 -2.74
K HAF5AR ST Water and soil conservation service  2559.87 2811.01 9.81 51.18 51.45 0.54
HAMES Other services 521.78 612.32 17.35 10.43 11.21 7.44
JBHRZS Total ecosystem service 5002.10 5463.58 9.23 100 100 0

332 ERRGRSMMEZS AL

M)A HT R A (B 4) B BARAE L b RS IS (AR fe 22 S I, WA /N T 18.14% i | T
e BE N T 9.87% 1 16.24% , AR Akt 53 1] o5 45 R 55 i 28 fb 1) - 46.16% 96.91% 1 49.25% , L
AR TR A 13 BRI A R 28 A (B AE 7K - SRR A 45 Rl AR 55 400 1L s B TR A BRR s LL B bk, PRI i Lk 2
MRS B R R, H R liEE A & A S AR 25 R 1 R 28 78 e | 28 5 MRORISS L BIT o LR e K
LALLM 55 (B W 3,

ALIG b b R K AR R IR S 3 SHE 0 8.02% (11.03% Fil 6.83% , F7s Al 43 ] o5 7K 45435 IR 45
WAL Y 20.96% \71.21% 1 7.82% , iFIREE G LR BE AR TR ABRAIER B A9 K R FEIR S5 B3 5
K R IR GG I iR, IR Bl B MATRA, T i 2R3 A LB, T L T
AR T ARSI T R, FLR B K PRI S I A X A, DRI R UK AR RS RS i /N

PeALIE b o R WA IR 45 0 43 S TN 23.86% (14.25% Fl 14.76% , 78 Ak 143 591 o oA IR 45 ¢ (i
AL HL 1Y) 43.54% 46.80% F1 9.66% , F i R T OL AL R T AMR S 358 LU B ARTE RRA K, 25 HA IR 55 0 (B2 e
FIHAh A A R A AR S O E B 3 & . UL AR/, HAT 21.62% 1 T AR A6 SR At R
F5 W (AR Y SR B | R T At R 95 B T 2t e/

ALiE b oA RS R GRS M (L B3 H0 3.00% . 10.88% F1 12.38% , HoARAL 73 ) 5 AR S R G R 55
S EAEAC R 7.40% .73.34% 1 19.26% LA 4 F0 R 3 1L B MFNTR AR, P (17K 1 ORFE IR 55
AL AFAEZE IR S5 I (B, S SRS I E AR, U8 & 43 M e Ak A SR 55 1 fe ey ) SR Bl
EPLACTE AT 11.73hm* i SR S5 (638 in 2 o7 LAl Ase /0N . it 85 KT AR = AR Ak R B iR 55
AR Tl A 22 55 bR, o HE S IR 55 (B3 T i Aok

AU E AR A (B TE P %) 3G 2 o I R 1) A8 B v, 3K pR T e i R R R b 5 R b R A R
B TR ARG T, = FHB A B K B ORIk S5 I E s 45 AR S50 (8L

A2 R GE RS AR DX Ry A R X35, B 458 K 358 A 15 FH b RN A A1) FH b, DA B 85l i B39 B4 b ) FH 3
RS N T AU (T AR TR ILE AR
3.4 HUEMES T

H1 & 10 W0, BRI HT S 45 A HR A 28 R G0 R 55 O (B I USRI /N T 1, 2012 AR R0 HE P R
> BB MRS TR AR > N T8 1l > 28 55 bR > 3Bk > i 5 b > S Bl > /K 35> oK 1) Hb, DABE %) SRR I K
(0.41) , B4 40 H A S M0 RN %), A2 RGER S S I 0.41% ; B S 25 3l ) A 2 R g0k
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Fig.4 Spatial distribution of ESV of Jiajiyu before and after optimization
10 MERBEN 0% BRBESRERSNETUESNERBERE
Table 10 -~ ESV change rate and CS of Jiajiyu resulting from adjustment of ecosystem valuation coefficients by 50 %
-+ b ] 2 A ESV ZEfk# ESV change rate/% U Coefficient Sensibility
Land-use type 2012 2022 2012—2022 2012 2022 2012—2022
Wik Slope farmland 3.15 0 -3.15 0.06 0 -0.06
Fi KL Waste grassland 2.28 0 -2.28 0.05 0 -0.05
i Terrace 20.57 21.06 0.51 0.41 0.42 0.01
NT B H Artificial grassland 3.74 3.42 -0.32 0.07 0.07 -0.00
SR Orchard 0.88 1.21 0.33 0.02 0.02 0.00
Z235 AR Economic forest 3.66 5.98 2.32 0.07 0.12 0.05
£F Closed forest 8.27 8.50 0.23 0.17 0.17 0.00
TR Arbor forest 6.71 9.15 2.44 0.13 0.18 0.05
JK3K River 0.72 0.65 -0.07 0.01 0.01 -0.00
A b Bare land 0.02 0.02 -0.00 0.00 0.00 -0.00
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601.63t, FE{HIA 159.23 J7J0; FBRLEA eI M 114t hm ™ a 425 1.37t hm™ a™' #2555 7 20.19%, Hoh, Bk
o R0 SR Bl F e T S A O MLARAC BV E SR BE R S50k . 3R AEB R GRS AT A4S e = REEEHRE T
B B4R

4 ZR5iie

ARTCLEA T WS DX R T A 38 B P A 2 T RE 2 DRI o b g Dt 2 B0 /NI e 3 BE A G, 7642
RGP AR L, SR 22 B FRZ U D505 8 i B2 iR 55 O (e K b PRfse iR 55 (EL AN H Ak
255 B (e 3 BRI H b, BRI T F RIS/ INFR O A 25 R GEAR 55 BT

SHER bt RS e i Y A 2 AR G IR 55 (A AR EL T AR L K, AT 9 DX A 25 AR G A 55 A L O PR ) 2 22
o IS RGUMR ST AU A , TR0 A2 - M A FH 2 BY A 38 8 3 PR AN ORI 75 R S5 I 29 R 281 K 38
kb5 375 o S BV TR AR B | 2RI L AR, 2 SRR g S | A D A R — ) f
33 A FAR R BUEX T3, Ferb AR S5 00 (B0 1A, UK AR B R 55 (L, (1 2 A 55t (L
RRMRBAR 2 ]34T 2, HA R 55 (e e A0 o dm sy, 3645 R 55 LR 55 M (ELTE T 10 9 496 o
ey, K R PRI S5 U ELAE P I O3S I R s o A L3 0 DX A 2 R 55 A (ED RIS IR 55 (ELM AT T e, I
PR, /NS AR R el K R R ([RS8 ORI ™= (R SRR AR I A BT S v, I 5 X3 B
M F ARG BT [ S i T2 K

TE/N B A S R G BLA IR 57 b R AE ™ 02 S M s B A A7 A M S 19035 8l , 22 U R IR el 2 i 3
4 5 AR SS 2 RAER A T S X PR AR AR B, B SR AR AR 7 R i, 23l XA K R i R
IR =i, A2 25 R G S Ve R 0N . RS R GUIRSF Z BT AE A R 2R A AR, AT e ad A A
PABSD FErp A vh RIS B BIME: , A RESE PR S R G S5 AL . AR SORFBE 2R Iz 55 0 (8 K PR e 55 (-5
Al 45 (B B ARG A ) FUAR BR L, [RIE 2 25 AH DGR IR0 ZE AU AL A b T =5 14 Al
KZ K 3 TR AARBIA E RO BE N 173, MVR AL IS5 oK LRk 55 15 HAl R 55 o [R] S 22, 7
LR RRTEE T B L™ i Beas oK LR AR 55 0 8 3 4> B AR 8 H A s 805 (LA~ 1 H
Pral e iR 55 M AEA T F bR sREEI AR ZE SR HE R B, 3 A1 AR B Z5 A CHAR AR 55 0 (B0 H AR B 25 R4
ARARL, RIVEEZS R 55 O EL AN SR 55 I (ELBEARG , 7K PR 45 R 55 R A Al 55 A (B85 s, ) s bR o A e g, A o 5 56
HEAT IR AL 0 RO I 20 AR 55 O (ERLGEIR S5 O (AR T A . o (LA i 55 sl il 55 0 (60 B s
DAL 5 B BEER AR 55 F0UE IR 55 I (2 e e, (R BE Dbk s (JEHR AR A TG AR S i, (5 K - PR35 IR 55
FIFCA e 55 A0 FELA B . ALK AR F5 R 55 (B F A, DK BRofs Al 55 A0 (B i e {EL DR B AN T 8, 345 AR
55 MR 55 O (B AP 25 AR 55 O ELARS s (165 Ml 55 (0 o2 phy 06 [l ik R AR e O £ = RO B (EL R 55
AR BE R A, ol 53-8 R DAt T iy T R i 80 R DA A g e B o AL, 1B 9% 3 41 H AR O 45 2R B AE 396 12
77 b BRI S5 O (ELR 2R P T 30 e g BB bl AR e et T 2 el 9 R DAy Al T -2 1 P9 7 b DR3:5 I 55 RECA il
SO EL, S PUHBCR —20, AT BRSPS O, AN, th TASSOMAR B 308 % 1, AR TE AR B [ e
SEMME, BT RO T M T A [ AR A B, IR e JROK 30 2% B 5 TR e, AL R A
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B ETE 1998—2008 4 (A% L HoFHIEAT T — RINE A0 Ja 5 3R A & RE RS E T BRI T4
BROERIEL ORI, SR T L3 M 0 A 2 T K U K ™ T Y b ) R RS IX
D F il R RS X, BRI 28 F 1 2 H IR R 57 5 b T AR R, I 1K e o iy Lo 3% Sk
BLAG R I3, DA M AR, A /N A A BRI L) RN A TR T R 1 AR
SCNAZS R GEMR 55 AL A 1) £ 13 6T - 3t ) P 2R TR A i s )L R T T IR | 7 A% - A P TR
WM IR 2% (B (V) BB (GB/T 15163—2004) 7 Hh/NfL s N AN IE T N AR 25
11 BESE FK A 90 2 7™ EE M B A M b 0P A T BT DI AR 55 5 . WF R X B 1L BRI O 22 Rk bk, 721
AHAS BRGSO R E Y B BETAMAY 07358 H 5T ARMA BFIX 5],

o - b 2R R L A | /NG A B AT DU YA Sk B 3P TR e S i R R TR T, AR N5 B
5 HRZ B 7 J5 5t A 28 R GRS BT i A7 2205 I 25 A WF 9 e R R B BB gy 7Y e rp gy Sk B 4 4 it
EENGTIA TR LI AT YIAA 5k = 07 i K S AR, 2 R LRI S A O e A
FEER A B kA B R T B A AR B W R BN , AT R A B S AN G R & A AR S T A
T, DAL s Ay Ry IR AR B, naaE B s B E /NSRRI R B T R N A B A
BAEIZ — ., A T RGBSR, K LR R B IA HLRI AW 58 38 HOR M BRI 2 AT D B K S Tr
FRARE T P A AN RIEATEDK B AR RRR) (CHIR A K B R0  OR AR FRMEE SR AR B TS Bk ) |
RPN T AR B W FRAAE ) 45— R AR 7K AR5 AR AL RS A ARl 22 1h 1 ) 32 A R A I ik
Ui B ELE & LA B B TURA B JERE b, DEAT 1A FE PR 45 F TR A% B R 7= 2k B P &, TR
TEHR 5 XK £ OR R AR S5 I (8 R IR 55 A LR R T, S AL 25 IR 55 0 B e R Ak
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