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Change in water-use efficiency of irrigated areas before and after integrated

management in Shiyang River Basin

WANG Lucang” ,CHEN Fei
College of Geography and Environment Science, Northwest Normal University, Lanzhou 730070, China

Abstract: The Shiyang River Basin is one of three large continental river basins in Hexi Corridor and is the region facing
the greatest pressure on water resources. The utilization efficiency of water resources not only affects sustainable
socioeconomic development but also affects the ecological security of the country. The irrigated area is the largest water
consumption area in an arid inland river basin and is also a highly controversial multiuse area; therefore, comprehensive
watershed management is fundamental in this area. Water-use efficiency has a profound effect on oasis stability and
harmonious socioecological and productive developments in such areas. The present study used the DEA model, and we
measured the agricultural water efficiency and its influencing factors in 13 irrigated areas of the Shiyang River Basin during
2000—2010. The results showed obvious temporal and spatial differences in water-use efficiency in irrigated areas before
and after integrated measures. The water-use efficiency fluctuation noted during the early stages of management became more
stable by 2007. The water-use efficiency of the irrigated areas were as follows: W-S irrigated areas in the middle reaches
(taking wells and springs as irrigated water sources) >R irrigated areas in the middle reaches (taking rivers as irrigated
water sources) >R-W-S irrigated areas in downstream ( taking rivers ,wells and springs as irrigated water sources) , reflecting
the strong influence of the watershe comprehensive measures. The key control region showed higher water-use efficiency than
the non-key areas, but that of the downstream Hongyashan Reservoir Irrigated Area was still very low. The irrigated areas

had different degrees of water and land redundancies ; The redundancy of water-use in the W-S irrigated areas are more than
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the R irrigated areas, however, its redundancy and slack variables are decreasing, which indicates that the water resources
conservation degree are strengthened after the integrated management. Before integrated management, the redundancy of
irrigated land in the W-S irrigated areas and R-W-S irrigated areas were most; after, the redundancy were reduced,

reflecting that “closing wells” and “compressing farmland” plays an obvious role.

Key Words: irrigated area; water-use efficiency; DEA model; Shiyang River Basin; integrated management
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Fig.1 Type map of irrigation areas in Wuwei irrigation area
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Table 1 Basic situation of each irrigation district in Shiyang River Basin ( Wuwei)

AEHEES |
T X 200 HE DX 44 Pl EEEGBUZ KR Anrijfll )iiiiiun mfniijgjig L}iﬂ—(é(%ﬁ b
Iigation area type | Nameof o Administeaive - Name of diversion water use per " It
irrigation area Region walter source quantity/ o/ m? area/ 10" hm
10*m?
LK X PEEHEIX B X P 27608 747 27.45
R-irrigated area * FeARHEIX Fe A 24305 787 21.73
WX B 10649 400 16.23
SR 4 11547 834 9.37
kS IX. B 1920 820 1.88
WX HRE IR 705 376 2
HRHE X IR 5692 331 16.67
H IR HE X K BTEIX B X ML 9913 739 9.1
W-S irrigated area ** THIRE X B 8107 813 6.65
WX B 6760 718 6.29
I X RE)H AW (HLIF) 3200 843 2.53
BTHEX B 3600 1142 2.1
LK I SRR A X LLEE LK FERE X RE)H FaE ST} 67120 882 60
R-W-S irrigated areas *** KUFHEIX AR PNk 788 336 10

# R irrigated area * . taking rivers as irrigated water sources; W-S irrigated area * * ;taking wells and springs as irrigated water sources; R-W-S

irrigated areas * * * taking rivers wells and springs as irrigated water sources
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Table 2 Basic situation of variables of irrigated areas in Shiyang River Basin

TRAEABENTIK fK Bk TRRS

(R G KR

Ay

SR RS B FrifE 22 5 R AL
ARwr Variable A L. .. ..
Wariable symbol Average value Standard deviation Variation coefficient

o 43

A AR/ (100m%) W 614.48 347.63 0.566

Agricultural water consumption

KUMEBL P (F)

Number of households managed by P 2977.53 4218.96 1.417

Water-user Association

bl B 2

%/%&'E/ ('km/km ) C 30.75 27.72 0.901

Density of irrigated canal

; = 3

RE=AL/ (10°ke) F 6219.40 1201.70 0.193

Grain yield

235k PR

SRRBY () P’ 3263.49 3991.70 1.223

Number of benefiting farmers

U (BT FIZEH 4 (2000—2010 4F) 1)

I3 2 FTRAAR A, BT A8 B PAEAE ] Y 22 5, U WA [R]E DXOR AR DA =S A1 AR e, (AR b2
[AIFEAE R A IEAR SCTE (3R 3) , JUHSR AR HE B/ i SR 8™ i 2 (A A AH S R B0R 1K 0.8625 , R WK BT I E
DA A R AR JUENERIVE T o 10 AF18] 7 DO A R B0, Il AR B ™ A TR

R3 BEEMXRYEME

Table 3 Correlation matrix of each variable

VINVISESLNEL
Number of o o Z 15 %
KA umber o T N Lt
N . ] households . s Number of
AZ 1 Variable Agricultural water Density of L ..
. managed by . Grain yield benefiting
consumption irrigated canal

Water-user farmers

Association
ALK , 1.0000
Agricultural water consumption
K UIME B A
Number of households managed by 0.0907 1.0000
Water-user Association
bl pragica
%%&.E . 0.5981 0.0886 1.0000
Density of irrigated canal
M Grain yield 0.8625 0.7461 0.4361 1.0000
2224 1 %
S 0.0034 0.9817 0.1171 0.3350 1.0000

Number of benefiting farmers

HOH 3= BRR T A S TR R KRG T4 , TR0 b ST oA I T T8 DX X2 0 v s B i

3 BRI
3.1 ZEEIRIRETE HKRCRAAAE W] B Ayt

SRR

PEBEHE A T8 8 DEA AR EE 2000—2010 4F A7 23] ek 13 ANE XK VR FE AR BRI MAERR (% 4
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WD HIK . B P AR IR 2005 4F 2008 41 2010 4, FF LK I 5 TR A5 T DX R85 34 1 B B I8 1 fel A2 it
TSI X U 5 B TR

(3) NEEZIRBORRFZ L FEALL 2003 4 R A, ZRTHRFELEAR, Z 5 Re2k BTt it LLK B DRI SR
XA RN S AN, A A S0 f5 B T (R R A XA SR B S AR AR AN e P, TR
ZHTLLZKHE X > I SR HE X S TR G X 25 SR HE DX > 1K P X > YR G 7 X, 00 T w3 8 DX X 96 B8 A g 7 B
CERTN
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Table 4 Efficiency of DEA in Shiyang River Basin

- KT TR TP AT
A R-imigated area W-S imigated area R-W-S irrigated area

Year CCR BCC TFWE CCR BCC TFWE CCR BCC TFWE
2000 0.8058 0.934 0.7586 0.8274 0.9588 0.6637 0.6514 1 0.4472
2001 0.675 0.8732 0.6464 0.7534 0.9273 0.6055 0.4554 1 0.2634
2002 0.8123 0.9597 0.7449 0.8221 0.947 0.5907 0.5218 1 0.2958
2003 0.6564 0.9073 0.3918 0.8023 0.9541 0.5427 0.3967 0.8701 0.1914
2004 0.821 0.941 0.821 0.9278 0.9317 0.9278 0.4559 1 0.4559
2005 0.9015 0.9733 0.8505 0.9672 0.9682 0.9672 0.4443 0.4599 0.4443
2006 0.7447 0.9085 0.7444 0.8712 0.9006 0.8642 0.3784 09516  0.3354
2007 0.8244 0.9572 0.8244 0.9663 0.9688 0.9663 0.3849 1 0.3849
2008 0.8639 0.9776 0.8639 0.9273 0.981 0.7967 0.328 05184 0328

2009 0.829 0.9373 0.7941 0.9755 0.9764 0.9755 0.5045 1 0.4586
2010 0.9015 0.9733 0.8505 0.9672 0.9682 0.9672 0.4443 0.4599 0.4443

CCR . 4li A%, Purely technological efficiency; BCC: FUBISR | Scale efficiency ; TFWE ; 22 2 /KK, Total factor water-use efficiency

YT R A AR RS (AT A2, 2000 AFH R A 414U A BRI 2R, 2003 4E R AGE B
ST BB X 25 AR B, 2007 4 1 45 B 1E 20HE A2 Cf 0T i U SVA BRI ) o BRI YA B LN R O T K
FA TR B B X LAAM R A SR W, DL 2003 4F S SR K 4, 2010 45 F 2020 4F 8 BRI K SE4F, FHo
2010 ZKPAF- AR T o, o AR B AR R PR B A T R AR AR 25 K, 6 Tk K, TR Al F K 2 5 7K 9 R
FIRSCR AL S . FEORPCT KBS S a2 b 25 F 2 PRBEK BT IR AL S A S 8 R S it

[l 2010 4F DIRATE X AR ORI AR, 2 BB 2R AR BERT e, K BCRAAE M 22 57 X5 (A%
TA) I A A BRI ) SR (R S RIS, B R RN . 54 IR BRAT (2000—2003 A [E]) , K
R R AR AR RIS LIS LTI E X K BSCRAE 2003 4F“ BRI, S A B AR 1 5
TE 2005 AEIREHT R . 2000 4,13 AFEEX AU 3 AN XA FI A 45052003 4F 500« R BN IX 25 A a3 TR,
21 LUK PZETE DX KRR L T SEAF UL 2 197284k, H 2003 4F14 0.1914 1= FH8 2004 4F1# 0.4559 , {HH A%
THE DK BRI 5 T RS 3 R I R SR A BT 282 /K RRAIE . 2005 4R HN A BURNHLHE T & 1 i K %
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XN R, ARGE T TR R ER B, HKHCRA it m, 13 MEX Y, B F 6 MEX KRG
B, 2007 4 55 B 1 XA 2 2900 3 38 E A IR AL R, R A AN TG T S TR K R R A B A
oy, s T IE A (R T 2008—2010 4F G TS 43 A M EATL I R0 ) Fn ¢ g T 2008—2010 4F Al 3
WETH AR I ) o 2T HHRIE] 2010 4FEOCHTHEBEALIFE 3300 IR (L rh REE 3000 IR, 5 gH X 250 HR iR &
50 M) JEAAHEMEEIAR 3.2x10 hm® 7 /i (P R BT 2.0x 10 hm?® B X 1.2x10°hm?) , TG H & 5 R #E A%
REEVIRVEE AR IR 21 LAV X TR R B I R ™[] A 7 o R T R R 3 n, 2005
A DA, 25 HE DX J6 T AR 1 /K BE I AR, 2006 4 UG, 19 /K TR AR e 8 16 , o Rt 37 B %) o X ——
PO K 20 B 1L KRR A R, 43 B B4 i 5] 2010 4E 69 2.299%10* hm? ,1.953% 10" hm? #1 2.718x10* hm?,
2005 Z {3 ST RK IS 2007 4FFF 4, SEATHE MR 2 A5, AT 17 45 7B UK & AT LUE 1, 2007—2010 4[],
FREEEAG, MATE DX e T KR R ECE , W BN RS 3 o, JU R P A B S S X (V8 AR 2T
BRI FR) 2 TF R

P O] AL | A3 g R AT PR 5 R DX K R3] A A AR SR 1) DI, v BT BB, R /K vy,
EMERRFE R (R 5) .

x5 AFEURBEGREHESKUETHHE

Table 5 Process of integrated management and characteristics of water-use efficiency in Shiyang River Basin

A EEATE) FHATr AR AR
Year Major action Change of water use mode and efficiency
e . ; gt AR O AL, 1 e R 3 LU K SR 3R 5 9 DX K 3
g S b =S ’
2003 AR Bl St R W X 2R 5 A 5] 7

HOM A BURFHEIE T 1 Rk BEIR 40 1E 7 52, T 2%
IRAEAE NG SUK S PR AL S A S, RS AR GETIK T RS2 B , i L oK D6 25 1 T iR IOK

2005 5T kM K 75 B K M TF SR B M AT B PR B B PR R IR 4T
BRI S B B g T
" o AN 52— 5 BRI LT F L A 50 4
2006 b8 O FF e E TR BTN K b ST B
2007 4 [ %6 B 1F A 52 CF 263 W ST AR TR ), BRAT IR A R BUE BB, XK S
2007 A A T (T B A A B1) L 3 K TIBLCIR I Ak S04 K P10 5 25 B o K

32 K A R 4T

32 HEAUAMKESIEEAXEZEFHD

TR EE A 1A BRI A B K Tl K 2R A0y YR L 5 3 3 X DA AR B A 2T i dsk, Her 2006—2010 4F41 S 42 HE
AR RBE (VGG R ER JEIR A 45 KB Z0E ) K el T, 2010—2020 4R SEi 88 = |y
TR I AT DX Y K

DA Y R F R LR LK PRV DRI PR TR X, e 21 B2 1L K X 2000—2007 4F ], K 0%
FREEAR, E 2 55 B 1 U A 26300 i S s R BRI ) S5, FHOK 8GR A TF AR T, EL B T (1% i 5 0 e g
AT HA P EHE X, WU, i T U AE 9 [ K 22, AR R T fiff ke ] R 4) e Bk, A ER A TG
T, I X2 T SR DR PR s e, HL T T T (R TRTE DX K B RS B ST AR ), DA 2004 4E R, KRR
— HREEABORDS , I K XU R AR HIX B T2 T4 g, 5K EEA “mkgEE
St A BIER KR 18N R K RCREE T IR AS I o 33X AT DA 7K 8 DX i B A9 A8 AL & i, 2006—
2010 A (8], Jdk S A B A L0 LUK R XAR B 7K B I T AR 2,718 %10 hm?, FhiEi IR ME X A 0.828x10°
hm? , BRI XA 0.246x10* hm? , 5 TR VA HE X, 5 I [R] EIE S 40 BT 1 B . JUHUR L0 1L K R X
AR K B 2007 4E 714 m?® T RER] 2010 4E 11 493 m®, & G X b T [ S0 8 1l T X o 12
FIKFN R B 45T X IR (2010 4R 50% ) |, it LUK CRATIR 311K
3.3 KEBUEIR AR R KR A &R

(1) AKRITTAR NG
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M FERRONAE DEA A8 BB ASA ™= AR 1A R, 220 1 R N B Z AP TUA, RIFEAERR
AR FI CCR HERIK S 2000 4E 1 2010 4E4% DEA A R0 #E IX 55 75 A % DMU B K 2 B 48 it 72
HOIPFEIIRE(F6), 2000 4F 15 MEX T TFWE =1 XA K E 4% BT ML ILKEEX, LT
BRI R E X AN, PO 2R A0 T TR S LUK XS A AE R R AR BE ) K 0, b e D R i iR
HEIX (39.24x10° m®) | fx KA IEREIX (830.84x10* m®) o FRTIHE X M TUR H /N (8.11%) , & B3 X e K
(54.62%) , Ui WATE SR 25T, QSRR IX AR P2 R0R IR 3] DEA A RGHE XK P, 2/ RT 8/ 172 B3
K, VEBRFH KB TUAT RN T 8% —55% , 1t BN 7] 8 DX ] IR A 0 VR B9 100 25 S e K, i 5 45 T IX /K B TR
FERE VIR A O, 5 DX () SRR R A KOS, 2010 47, TFWE = 193 X 850 B &
B0, ALK RE DX AN sk SC | 4 SF IR B R, 2 HE X ) SF S HE I K S TR R T —F 2 2,
TFWE B J& M 0.8327 4 % 0.9121,

®6 AEARBERNERKTREREL

Table 6 Change of redundancy of irrigated water of irrigated areas in Shiyang River Basin

——— 2000 2010

S o e g XA PR

TE X Nl A i Bl A i

Iiicated area t Name of i e AR/ % g A2 A%

rrigated area type Slack variable/ TFWE Slack variable/ TFWE

irrigated area Redundancy rate Redundancy rate

104m3 104m3

LK X PUE X 407.15 31.61 0.6839 3.08 0.44 0.9956

R-irrigated area FeARHEIX 459.6 37.80 0.622 171.95 28.79 0.7121
BEHEIX 104.67 11.78 0.8822 100.15 13.21 0.8679
SHHEX 830.84 54.62 0.4538 308.54 34.36 0.6564
ik SCHE X 293.97 24.21 0.7579 0 0.00 1
IR X 39.24 13.14 0.8686 44.62 14.72 0.8528
GEE RS 135.48 37.07 0.6293 85.76 27.48 0.7252

IR HEIX K EHEIX 0 0.00 1 0 0.00 1

W-S irrigated area T TR X 295.26 32.68 0.6732 89.83 12.92 0.8708
SFHEX 0 0.00 1 0 0.00 1
IR IX. 77.47 8.11 0.9189 0 0.00 1
BTH#EX 0 0.00 1 0 0.00 1

WK SRR A HE X ZLER LK PERE X 0 0.00 1 0 0.00 1

R-W-S irrigated area ¥i{E 203.36 19.3092 0.8069 61.8408 10.1477 0.8985

JE R 2 S DX B 87 45 Y0 3, HOK U5k B 1 R K K i 22 SRR 2 13 FH K (8 1 24 RS T
7K E X /K IR K B FHURAR T . 7SR R4t O s oF A BCsll 4 i, B 45300 i 1 11 389560 o — A L 7K
X, T RIRINE B e ™ 5, MR AR LA TE 45 X BT AR RN Ak, BRI T RE SN, 2 A /K B R s ol 3t L 2
R EAB N T K, S5 2 A IR A H SR X K U5 7 R A R R AL 5 28 e S T a0F A
21 B LK AR T i B A 43 (20 2 1 /K 2 DX R E X)) B /K IR, 1 A SR TR AR 1 7K SC BT A
TEIX A0 Ar o B DRI /K 2 BR A DA AE 25 TR 0 i 25 1) 40 53, AR TG, I S 3l X8 T 1L KT X, R e K T
o BB AR 7S L KX,

2000 445 X ITUARFAHZE IR B E] 2010 BB, 2000 FFR7K B 4 BT ML R LK ERE X
b ARTE X B AAAEA R BE A FOK U HErp 208 (54.62% ) K (37.80% ) it IE TR X TURF 5
1, 5 2010 AR SEHE X A TUAYR I T B, UERH/K BEUR 1T 29 BB 7E B A $E . 2000 4F5 2010 4R EL, TFWE
PG S [ B e, 1T TUAR 3 RS st A8 A el /> | U IR /K W U8 3R AE SR T, A0 IR LR B AR i

(2) £TUAE I

SRR A P SRR R AR K IR A B R AT AR E - A RR AR B AR (., A CCR AAISR A5
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£ 2000 4E 1 2010 4E4% DEA A5 303 X 5578 Jg A 3 DMU B -+ M A1 1 A b ot 2 | 9145 32 + H A T4 R
(F 7)., 2000 4% 15 ¥E X A 12 AN A7 76 A [ B2 B 9 = b R o e, v ST A SR B /N 10 o 7 78 0 IX
(2.56%) , T KN E THEX (48.05%) , UEEHAE ST 77 A 45T, a2 IX A 77 3033k 8] DEA A3 350KF,
SR L 9T 2/3 (HERE . 3RS TCAR RN T 2%—50% , 15 WA AN [] 3 X 6] - 98 RN 2 1 Il 25 A Kk,
R SR E X (BT PRI X)) R IR S T DX (ZEER LK RV IX) b T U AR 3 R

552000 4F LA, 2010 AFEBRETEE LK ZETE X | 4 2 0 IXOANBE I TH A1, oA 45 HE IX TUAT R T I, o = e
IR i LU K P DR W SR DX (] B T iE D) R W B, DA K B R el 5 20 LUK
X+ HITREE SR

R7 AFARSERNERETRELEL

Table 7 Change of redundancy on land of irrigated areas in Shiyang River Basin

2000 4 2010 4F
K T IXiZﬁT SEmEA H ff/ﬂéiﬂmﬁﬂ Sa SEHETHIAR L B e
Irrigated area type Name of - Actual - Target imigated ) ey M et imigated  Redundancy
Irrigated area  irrigated area/ area/ irrigated area/
10 b 10 b rate/ % 107 area/10° hm? rate/ %
KX PUEHEIX 25.82 25.16 2.56 21.82 21.82 0.00
R-irrigated area FRARHEX 19.94 15.82 20.67 21.73 19.29 11.23
HAREX 16.23 16.23 0.00 13.57 12.12 10.68
SEHEX 9.28 7.07 23.78 8.89 7.47 15.95
ik SHEIX. 1.96 1.19 39.37 1.68 1.46 13.03
IR X 14.09 9.72 30.99 10.93 10.93 0.00
WX 1.38 1.06 22.95 1.34 1.10 18.08
IR HEIX K EHE X 9.29 9.29 0.00 10.24 10.24 0.00
W-S irrigated area THIRHE X 9.92 7.78 21.61 13.00 13.00 0.00
BFHEX 6.73 6.73 0.00 9.18 7.67 16.42
T X 2.53 2.11 16.62 2.53 2.53 0.00
BTHX 2.00 1.04 48.05 1.85 1.85 0.00
LK ISR TR A X L1 R LK ERE IX 38.04 24.78 34.86 37.46 16.64 55.57
R-W-S irrigated area i 12.0931 9.8446 20.1123 11.8631 9.7015 10.8431

4 Z5EWY

WO T DEA R DAY T 13 AN X ], 25 %8 1 WLk i BRAI T AR Olk FH K S8R 9 22 Ak X H:
2[NS, SRR LR 00 PR A5 XK CRAFAE D A I 25 22 53¢, L) 2005 4F P35, A 5 BURT 3
Bezh JE WG E SR T A K SR DI AR , i SRR X > P i LU K DS R i LK =R SRR A E X, WS it 2R Y
SRACHEMR ) o B SR B DR AT K 03 i T AR E A X (R 2L LUK e DX RK SR AT AR . A5 0E IX 1
FEAEAN TR BE Bk R BER B IR K TUAR I SRR IX < LK IX | (B TC AR B A sl 28 2 sk /b | B BH K B I8
LR BELE IR ; 3R BERT AP R FE L (I B T SRE ) R LK SRR A X TR 2 iR BR il
LK HE DS (ANZRA a3 7 K S 22 A5 X ) FIT 21 1L /K P X L s 7 D TUAR B, B G T 1
XA DGR B A . Z38 R, T i A 25 D ™ 5 A 218 1K 20 DI BEAEFEE F ok

A AR A H A A R R A ST K R TR TN B S S R T AR SRR K R DA
AN K o AEL TR SRR AT R I K TR FEBE T, BT LA AR T e 1 7K A 2 i 1 et B
FRRRAS P A T AR Mt TR K B AL 2 R ST LUK AU B O R 7K B 5L A B A R | K B UK
B HAPMA R 2P A R 2R 5K IR A IE AR I N A KR TRE R 2R 32 K BT IR B R AR A a2
LSS WIMEKAL 8 AL A B LA AT MK TR A IR AR | RS R T 1 R AR AR W A A
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i, ARRARE B S R K-S H BT KASS A, DL R KON E S TR K S8 B KM & B
e A K SERE T KARSS & S TR A T 1 7K, SR 1 VEE T 1v R 55 A K R A AR 25 6, DARRAIR
BN IR R TR RIS KARSS A, DL B K O ES TR K S B KIS & EEILE A0l 5K
HEAWKME G Sl K,

TE DX K B PR T A R T A i E X H R S UK B8 KSR IS IR R NI TS R H | 45T
DX A FH K 88CRATY A 3 K AR T2 18] 10 R i A ol b | s P ) TR | St 7 B T X K 38 i)
KHE(F 8) o, MEXI/KBERAE AR Fik DURC o FH 55 45 7 AR AEAR K By IRl A, A 40 o IX 3 2L ik e
L, FETE 24 B A4 o XE DX K 2t 4 B 5 S8 EA T I8 | n e e IR %) 7K 5% D6 & 1 10 BB R R, 3 75 2K 113
PR T T AR AR X R T T, 853075 SRR X AR SR SR 3R 22 5, il R R e i) T
R A /0N R R P 230 s AR DX b AR P 3R 0 7 5 R s P ARl A 7 003 1 ) e 7K 0 R P 3R A 5 7
— K, DUR TN X 2 5t SRR i & R

FHAK P 2 XK BER 0 AR A, AT A 7 R e FK SR I i il e o @ =, BR T — &R
FESMPEL AN B B2 PSSO FHK P AT 07X 5 20 18 2005 4F 45T X3 LLAgR 7 o JEAR A 3F
17 M EVERE , £ 9 A, S EOKGHIRECE 5 2 KR BARKELLSEEL, 2007 45, (g i A RIBURF C Tk BUK
MimER IR R (BT R RAKE D SLEE ML) OREMHINE) E—RIIHE &5, 8K
IR E S KA VIS Al ok , 7800 BRI ATAEVE R Bk L AT Sy, /K 0 53 s T 4 1) A 8008 5 £
T RET P, T R 5 29 FK S e B AR T O, K SR FOK P K BUEE , Hh 45 FIZK P DA 51U
IR PR R BT 6 — BT DX KA BN ) SIS D ARG e i o e A B 0], SR TR T AR BRI 45 F ORI
15 0365 WKl ST e o a2k T AL RR 25 AH DG KL R BN GRZE— AL . BRI 2007 4R, ot 24k R
FHK D28 A BRI /K & D258 P R T AL, 30 S IX 32 25 4R P B M RS N, 78 04 sl T XK 3%
BT, JUHIR A BEAY S X (PG R 20 1L TR ) B T TR, 0 E XM 2006 4F Y 8
JnE) 2007 4E4 69 A, 21 5 L1 K FEHE DX 2 DA 69 N BE I 2 245 A, 32 55 A RS S i #) 23636 71 AT
58899 ;' AH IS5 — ELARMIANTT . PR3 Ao 45 F it s ol A 2 in AR K 38 Bip 2, e oy Al 2 =2 XU SR 4H 1L
il A e MARAS - 2 i FZK R Rl as
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