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Abstract: The Beijing-Tianjin-Hebei urban agglomeration is one of the most water-deficient regions in China and globally
owing to intense human activities. Overexploitation of water resources has greatly affected the eco-environmental security,
and restricted the sustainable development of the socio-economic system. Regarding the coordinated development of human-
water relationships, a comprehensive evaluation index system for water resources security was constructed, which was
composed of three criterion layers, i.e., natural endowment of water resources, exploitation and utilization degree of water
resources, and exploitation and utilization efficiency of water resources. The thresholds and grading standards for each
specific indicator and their integrated indexes were set according to the experience of developed countries and regions, so
that the evaluation results could be compared spatially and temporally. Subsequently, we used an Analytic Hierarchy
Process ( AHP) model reformed by entropy technology to calculate their weights, and establish a multi-objective fuzzy

membership function to calculate the normalized values. We used the statistical data of 13 urban regions in the Beijing-
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Tianjin-Hebei urban agglomeration during 2000—2014 to analyze the spatiotemporal pattern of water resources security. The
results showed that: (1) for the whole region of the Beijing-Tianjin-Hebei urban agglomeration, most of the water resources
security indexes were between 0.2 and 0.4, which were regarded as unsafe type during the period. However, they tended to
become larger and the security type became critically safe; (2) various cities in the Beijing-Tianjin-Hebei urban
agglomeration had different water resources security indexes. Generally, they were smaller in the South and larger in the
North ; most became larger during the period; (3) the integrated indexes of the three criterion layers also had a high degree
of regional consistency and disparity. They interacted with each other spatially and temporally, and impacted the

spatiotemporal pattern of water resources security in the Beijing-Tianjin-Hebei urban agglomeration.

Key Words: human-water relationship; resources and ecological security; ecological threshold; multi objective fuzzy

membership function; spatiotemporal pattern; Beijing-Tianjin-Hebei; urban agglomeration

IKBEPIR LA Y F AR BEIR A OCHEAE M AR S R AU R B &V ST e KR, W RE —1
AR X A S B 2 41 E A WK IR A R T T KRR IT, Bk B T % — 0
SCARBR T BT A S RGMK G2 A A B D\ Ry K B8 I 2 4T 2 (1 R BA K SR n k2 JE vk R
5N ERICR MM E& T ARG 51120 RGUKIGERF 7RG T IRE Y L 2248 oK
GRS R 2 PR R B T S AR B T R T TURARGE S HrfoK B IR 0P &K
BRI AT O ) B — | BRI i e B2 45 LR 7K 55 U 22 4 P i s O A A 2 5 T FEABE AR SR Py
IK G IRA ARBEAR L

LAEK  VF 2223 R I R ERAIHRAR (LR G 4808 (L5 6 PEUT BB AN ] DXCIUK B I 22 it AT PPN . 7B
PR AR, B A XN I K0 U e K 9 R T & R AR S i LY L 4 B i E AT T B A
AL BAR ISR AT S A (0 R TR IR 2 4 — A2 A MR A, U — P 48 b xS B 43S
PNZS 1T X PR BT AR 7 50 43t DX Sz Bl 18 7K B 522 4 R0 7T BE 58 4 AH L, PR A b A K W6 542 42 1T
MILE ST br, W LB 18 bR A K % 445 8 ( Water Security Index )" /K77 = 38 0 ( Water Poverty
Index) (12-13] KR 1 EE A TR ( Integrated Water Stress Index ) (14] 7K B3R B ( Water Scarcity or Shortage
Index) ' JK IR R EL F145 50 ( Water Resources Carrying Capacity Index) VA BARGEAZIR T RS & K
U8 IS 26 45 T N 25, RERS 48 o 4 T b S e+ R T DX 3 B4 7K B JROIR 0 R K 28 R (R KRR ArFRhm iR &R b
SO B T ARSI SV 45 R i I 23 7] LU PEBOMEOR B . 8 IR 288 PR R BL R 7 B A J2 IR OB i (S 4
Bod: B oIHTIE WIoCRR g PR AR I ARIA TR Sk PP R R 5 v AT R AR TR ARG
TR ZR I R B URIPER  I ImA EA TR 24 SR AR SCHR R T — R R Sy 4 T Sz B 7K 6 YR 22 4R
NAEA )2 ROBE - 1 B e nl gR AR (45 51 AT LU MK B8 22 0P O, JF AR IR G 2 At R 6T
SIS AKAE FRPIE B3 B S5 A b IX 22— 10 3 R T R SRy F 9 DX, X K 5 U A R I S A R iR AT T
W,

1 ARG ESBIEFRIE

1.1 A XA

SURFIR TR T 116°43'—119°50" E,36°05'—42°40" N 22 [6] , Ji& 141 25 R 24350 1 s X 0] 37
B, AEE K A 400—800 mm , 7EAT X R A FE AL R LA K A R R A 11 g,
BRI ES TR R ) TR e BT )RR AN D B 22 b IX 22— A g K R YRR Sy J A ]
IR R B HIX 22— HBGETT, 2014 AF 5B T RE R IR RLZY) 21.68x10% km®, (& 1 2.26% ;
AN R 1.12x10° A, i 4 (1) 8.18% ; i IX A 7= BB K 6.66x 10" 7T, (5 21 10.46% ; A3 GDP }y 5.95 J7
TG, A EE K1Y 1.26 4% KB IE SR 203.69%10° m®, (5 21 0.75% ; AS/KE R 182 m® (UK
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4 FE A KOER) 9.14% K B E BT A R RN 95 mm, R4 YK 1Y 33.57% 5 FH K B ik 250.
03x10° m’ , (2 E ) 4.10% ; AHZEH FKE R 224 m? |, R4 FE - K 1 50% ; J7 96 GDP FH7K &4 38 m’
R A EEBIKOE [ 40% , K IILIR SRR T R K B IR B R A S R T — RS A A EREE R, e i
Wi SR ZESE o KA TR KA BT e ORI S R AR AR A AR TS B TP R e 5 AR A
IEEAFR KGRI B BN T 20 5 B S Tl B 2R T Ak 2 & R ) R B R 07
1.2 fEPpIA R 55

WIER A E ST et S et S £ 50 RGN S B0 S S RCE M A S AT AT PR SRS A
Jr ), A SRR BEIR A B SR M St s TR At 22 (8] B 58 B A R R K BT AR A A A AT K
PRBEEFR B DL S NS 7K 5 IR A0 B e sl VR R R e, MK SR IR A JIC A5 1 K BRI 2 AR EE KB U5
FEEFHRCR 3 A7 T EE 9 8RN UK BER L L S PF IR FRIA R (2 1) o o T 2945 hr 4R
REARBL/K B2 I8 60 A S35 Bl 9 e 1 SR AR B L) e AR G R MR sl JE RO . K BRIRAR JIE A5 PR AT K SRR &
FIFHRR B AR K BRI R A RCR R A S UK BHIR L R R . AR SCUA Rt TR 13 Mgk L
IR RS RATE, I E TS BOE S 2000—2014 4F . FrE A S 2 OBE B IE T AR b g
AEUEY (REGUIHEYY (b BRAE%EY | i HoMAd 2857 B0t 28 i 6] F 5 | HLAT AT He , b XA 7= B e 4y
PV IIE T L 2000 4 Sk HEA AR BT EUANAS 5 TR A9 K S IR RN K BCE 2 R IR DT AR (AL BT K SRR
) (CRHETK B AR ((TILE KB LR

x1 KFRZENESTNERERRNE

Table 1 Integrated indicator system of water resources security index and the weights

HET) 2 Eitay BhR
Criterion layer Index layer Description or calculation
TKBEPEAS K 554 (0.4830) YK B 2 (0.5000) KB BT/ BT/ (/)
Natural endowment of water resources (0.4830) TR BRI G R (0.5000) KR s/ E A A/ mm
IKRBEHIRTT A FIARRE (0.3011) IKBEWTT LTI IR (0.4481) FI/K B /KR IEB %
Exploitation and utilization degree of water i’@i‘%7k9:|:%$(042595) KK &/ R KGR/ %
resources (0.3011) R /K IFR#6(0.2924) R KT R4/ H T KPR %
; . N J776 GDP FH/K#(0.3697) FH/K B dE/GDP/ (m®/ JiJt)
gl FHZCR (0. - . . .

]7§( i(:faat:i[:r)iifjﬁuﬁﬁf&figfigﬁ’)ﬁnc of water ﬁmkﬂiﬂuﬁﬁﬁﬂ(%(&ﬂ)sg) Zzﬂkﬁﬁﬂ(ﬁ/%*f’:ﬂiﬂ[]ﬁ/( mz/ EE)
re:;urces (0.2160) e l T3 TS I {E K B (0.2163) Tl 7K & Tk 3 i/ (m®/ J56)

T AFYE K GE(0.2081) PR KR BT (P )

L3 PR hRES B {E A T

N T BB KB LR G IR B W R IO ER B 1R B T3 B 4, L) 0.2 i 255 25 R S48 B A
AT AL W a Bea ARW a5 (K 2) , N TN EERAERS 8] 2= O X HEA AT
VeIt S BA B R i 2% (5 N AMHSE SR | [ P 1 ik [ S0 i DX A A e 22 06 | 4 [ - 247K F
(7] IR AR A AS B I3 A R S R (L, R E T 9 A HARTE AR X I 7K B8 R 22 42 255 18 K000 b v 9 1 (.
(%2),

BN, FFE S0 i FARTE R A K BE IR BEAE S00—1000 m? 22 8], DU R 1) o D) J23 7K 55 IR AR OIS 2% 125
FAREE 0.2—0.4 Z Ja], S 9 HARZ KBTI A28 B 1R 8 AE 0.2—0.4 Z[], OGS 10 ) 7K B 2 426 TRl
NAEA:, BIR, i TIZAT ST B TT A HABAE b K 98 PGS B 4 5 R AR R A — 7 40—70 mm Z [A], KT
SARTF AR R A B K BHR L LA ARE, THZPT I AR R TW— 288, 75 2 B e B A T 25 5
o HAL BARSR PR AT DL
L4 JEEARSRR P2 R ik

JEUAI TS — e 8 M 5 R ARG, & I e PR AR AL 1 iR . BB PRI R T i S
RVRE it b 12 UK, Hh e GRS X ] — S48 o T 1P L A o 2 R s ) BT REL % , 1) P 425 14 B A e
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(R 1] 3SR A2 I Z R AR X L 2R BRI TURRBE | e 2459 B 5L 2 F8 ro0d S AR T 5 I RAL S5 2R R2
WA UM RN R G (AL G5 I 25 5 7 FE AR AN Bl A5 s P, S R 5 B 22k R
R XRACE RBOEEA T IED . BR300 .

K2 KFBRBZEEHRND BIRERBIE

Table 2 Grading standards and threshold values of the evaluation indicators for water resources security

?Efdﬁiﬁ bR _ _ Rrgeoe il Si(:urily type _ _

) Specific indicator WAL A PN Il 22 4 B g E|5 S e
sorting Very unsafe Critical safe Critical safe Less safe Very safe

1 KBRS TR 0 0.2 0.4 0.6 0.8 1

2 TR BFIRANE S5 1 0 0.2 0.4 0.6 0.8 1

3 IKBEPEIT R FHRR 1 0.8 0.6 0.4 0.2 0

4 TRGEVEIF R HEE 0 0.2 0.4 0.6 0.8 1

5 ARk 0 500 1000 1700 2200 3000

6 KIS A MFRRIEY 0 40 70 100 150 200

7 KEEIT R RS 150 100 70 40 20 0

8 HFAKIFRES 100 80 60 40 20 0

9 HIFKIFRE® 100 80 60 40 20 0

10 JiJG GDP JH/k#® 2000 1500 1000 500 250 0

11 JFonglsg g sk @ 10000 5000 2000 1000 500 0

12 JieTolk e Rk @ 1000 500 200 100 50 0

13 A Ak 100 80 60 40 20 0

SHK:[5, 7, 91 DBHIH:[26, 28], DBHIMR:[5, 8—9, 291 ; DU LK H R AMIK 4%
A OPIWEFE A 5 A — LA BSARSERE B = {b,) .,

bij=aij/iaij (1)
o, A = {a,} nox n SRR R]JZ U0 99 70 28 AR X E A 3 A S O R I
FEUR TR | AR AR A €,

j

|
% =" nlw) Zlb x In(b,) (2)
VR TSR TR g, |

g =1-g¢ (3)

FHEEA ) SR RRAO 1S BT o, |
v =g/ Z‘ 8j (4)

WSS TR OB LRCE -
r; = up/( Z vp;) (5)

K, p, HIER kAT Y IR PR
1.5 Z HAROmIsRJm 3 R Eobr AL 12

Y il BT B A0S [ T X DAIIAY 25 1 Tl , e 20 & BASE bR 09 S8 PEAE A AR L . Y
PR AL T A B 22 AL ( Max—min normalization) FR1EZEFRIEAL ( Z—score normalization) | Fb 5 Br AL ( Ratio
normalization ) CHBAME T RN FR T R, T R SRR A SR AR FRELL S A EE AR AR
B BT R I 23 50 Bl P BT AR AT B 5 L SRR AR Hh BT R ) 22 S ORI AR 45 2R AT e E 1
AR ZERGIE . AN, 25 X6 s I TR 3 47 3 M A T B T N 38K B8 IR R R AT B8 25 A4k, MU AR EAL 1
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0 1 1 X AE LA FE 5 RSN T R IZ S B3 Rl A A 389 7K 9 05 i X S AR e 5, T AS BB 10 B L S e A 41K 5
WIS K, 1 H, R AT BUR T I A YK BT IR A X AR R B, FLA AT B SR T AR A A S iR
0, M SEPR L A T BRI i) AR SR A e I B 25 5. ik, RSO EE T 2 B ARSI SR R 1 R £lobn 1 1k
Tk,

WABIRIEN W = {w, ,w,,...,w,} VFREN H = {hy by by by hs}y B85 2 TOKBEIRE 218 80T Hebn
HE, 2 by MANEE ) hy RS, by WAL A, hy LS, by AEH L4 VEIE by by hy hy ks TR YK 5F
VR AT BN [k k) o [hyyky) [k ky) [k ks) [ kg ke) o AR,k =0,k =0.2, k, =0.
4, k,=0.6,k =08, kg =1, X TR, BB KFRE RLEGTRERE kK, ks ky ks kg XTI AR
FRUEME SR w, | uy s us uy . us ugo

XFFIEmfE b, HsR R A .

k, Xy < Uy
k’l - n
Si = (ayy ) +k, w, SaAj<u,,(1<n<5) (6)
un+1 -u
kg Xy > Ug
XF T e A, SR e R AR
k, Xy > U
kn+ - n
Sy = ! X (u, —x,;) +k, w,, SxAj<u(lsn<sS3) (7)
u, - un+l
kg %y < Ug

b, s, AR A AR § BIFSE DX j IR AR R EAL (BRI L, v, S5 A 4R i DFFE XA j 0T BR Y S PR AE
1.6  ZRETREUdE
R4l 25 EAARFE bR A8 A AR AR HEARAE, A AL v] 43 5 RN ZE | BARZ S A8, BRI
N BERZ BT EA S,
FM=2i(si><stsw) (8)

A, Fy B8 A AR DFTE IXUK BHR L 2R B8 EL, ) HBARARRT T2 R AL | s, SN 20 B
PRIZ BT, m n 23531 D) 2 R B J2= HLAR O B PR 8 A5

2 HERAW

2.1 pUHREDI TR K TR A 0 SR AR (L RRAE

(1) KGR Z RLEEHa%5L, 2000 4F1 0.2324 30 1T+ 2 2014 4F 11 0.3690, B 2012 473k 0.4919 4b, 4
LA T 0.2—0.4 Z 8] SRS TAL 2K (K 1) o Horb JKBEIRTF A AR EE (Fmda b ) FK BRI & F)
FHECR (IE A8 HR ) AR IR L RBUE W TR R 2, BT —E W EMIREZ G, A GA %
HOKGEIRAR T S 5K IR L 225 A R B AR A S IEAR L

(2) KBEIEANEAA . H1 2000 41 0.2050 I3l LT+ 2 2014 41 0.3196, 5 2001 4 F1 2002 4EFEKT 0.
2 2012 4EFE T 0.4 b, HABAE 3R AT 0.2—0.4 Z 0], B T ARG 2288 Hi | ARG & AR iU (E7E
0.0462—0.1145 Z [A] , J& T AL 42680 oK B S 4 & b 3R AR T IR iR ffE AL (B R 2012 4358 0.7735 4,
HABAFARIIFE 0.2622—0.5983 Z [1] ,J& T AL ARG AL 2AA . BACRE | il TRk oI S 4
S ERIEARE T, (K B PRA I AR A R

(3) KBEWEFF A FHAREE . 2000 £ 1 330 T FE 2 2014 4R/ 0.8819, ) 2012 4F[% % 0.6660 4h, 4 2%
T 0.8—1 Z A, JE WAL IR, Hep JKGIRIF & AR T 2 804E 0 i 100% 55 2 150% , Hbr i
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Fig.1 Temporal variation of the specific indicators of water resources security index in the Beijing-Tianjin-Hebei Urban Agglomeration in

2000—2014

FRAE IR 2012 44 0.6775 Ab, HAWAFE 78 0.8—1 Z 0], J& TR L 23580 MK TR R BR 2012 4546, Hopth A
T 60% , ZEEFER T 80% , HARHEILE R ZAE 0.8—1 Z ] J& T A% 2SR, NG R+70™ &
B 2012 AR50 v 2 H N /KE 1009 800T R, ALY R 1, )8 THRZ 2288, HAORE , T 4ok K 5 I
SRR K S, S EOK IR KR PR BE A TN AR AR 8K G 5™ F R R A 5K

(4) KGRI KRR, H 2000 4EA7 0.6176 %25 FFHZ 2014 419 0.8293 , 4 42 ik i B AR 22 4>
7 Hoh 59T GDP /K& H1 0.2211 B4 FFEZE 0.0407 (FHRF 9 7K 2% 0.7789 FTHE 0.9593) , 1%
Ak 3 [ B 2e 7K F s 07 el B8 il 7k i 0.5648 240 FREZ 0.2715 (CH R i k3 i 0.4352 17
2 0.7285) , 1 EPREAK A ETF 2= K 7 e T3 i /K &l 0.4277 B4 R 0.0608 ( HX R Y
FHARBCRH 0.5723 1FHE 0.9392) , B FE PR K BT+ B KA N3443 F KR AE 0.4 2247 ol (ot
N FHKBCRAE 0.6 24706 8h ) |, BARTE T rh &5K -,

2.2 HUERBLI T R K GO 2 4 1 23 () A% SR A8 4k

(1) KRBFEEAJCSM . 2000—2014 F4IR T4 R T AL AL A U T A2 a2k
R AN A 2 I HOKBEIRAS IS 25 A AL Inl R B i (181 2) o A 2000—2014 4545 30 T 7K B8 A
JE S Z IR, #E 0—0.2 Z AR T SOREETT 14>, 15 7.69% , NF/K B2 6 i /b K I s 4T
AR RAETRE /N, WA ZE 2R 7E 0.4—0.6 Z[EIA I JHI ZE 25T 314, 4 23.08%, Mk A
GAIRAL Hofth 9 NIRTHIFE 0.2—0.4 Z 8], 7 69.23% , WAL 2
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. i i [ BAR%E4(0—0.2)
[0 RE4(02—04)
0 IR % 4:(0.4—0.6)
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B2 2000—2014 ERERBHEH I WH KT RERRFFHNZEL

Fig.2 Spatiotemporal variation of natural endowment of water resources by prefecture in the Beijing-Tianjin-Hebei Urban Agglomeration
in 2000—2014
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(2) K BRIETF LRI AR EE . 2000—2014 4F£5 308 1 48 K FB 7 Ji TN 22 28 DR TR 2280 A
I B L2 A A e A2 | AR /K B G SR ™ i, R b X B (181 3) o DA 2000—2014 4745 3k 17 7K ¢
TR e R AR FE 1 AR SRR, 7F 0.4—0.6 Z [ A Sk LTl RFETT 2 4, 5 15.38%, Al e 4228
B AE 0.6—0.8 Z IR IVHZ 28T 14, 5 7.69% , A2 42570, Hifth 10 SR HI7E 0.8—1 2], 4

' 20024
' 20064

76.92% , AN 42

' 20104F

B3 2000—2014 FRERBHHSEH AR EARFAERENHEEN
Fig.3 Spatiotemporal variation of exploitation and utilization degree of water resources by prefecture in the Beijing-Tianjin-Hebei Urban
Agglomeration in 2000—2014

IKFEIRETF R PR
R R 4(0—02)
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(3) K BEIRIT LA . 2000—2014 AF25 30 2 K H o0 @ T4 sl AR 7 % 48 D HUR Tl %
YA A BN e 22 I HORBEIRTT A M HRCR th b i B g it (18 4) o A 2000—2014 4525 3k i
IKGEVRIT R B AR EOR R 78 0.4—0.6 Z A RYIRTT AU PRE T 1A, 5 7.69% , il 22 422

AL TE 0.8—1 Z [ AYA RSN YT B 25T 34, 15 23.08% , MARH %2R Hifth 9 MR I7E 0.6—
0.8 ZIH], 5 69.23% , W#gde 2R

~d

20084

IR G IR AR
A R4(0—02)
[ A%42(0.2—0.4)
0 IR 22 42(0.4—0.6)
0 4%%242(0.6—0.8)
e 22 42(0.8—1.0)

20134¢

NGNS NG
... 0. . 4
g NGNS

20144

4 2000—2014 FFFEEMHHSEH AT EFLHARENNTEN
Fig.4 Spatiotemporal variation of exploitation and utilization efficiency of water resources by prefecture in the Beijing-Tianjin-Hebei
Urban Agglomeration in 2000—2014
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(4) KBRIRAALREHREL, 2000—2014 4F4C 3R T 45 K FH 40 8 T ARG kil A2 2208 D RUE TR %
SR A B 2 A28 I HK R IR 22 R B s 1 f b i) B g it ls (1 5) o M 2000—2014 4F-45 315
KGR A FR B Z AV AR A Z2 2 5 AR K D T 7E 0.4—0.6 Z ], (5 15.38% , M A4 a2
A HA 11 NATIITE 0.2—0.4 Z 0], Y 84.62% , WAL 4S5

PSR
A2 42(0—0.2)
0 R%EA2(02-04)
U IR 22 42(0.4—0.6)
[ Be%A2(0.60.8)
o 4R %2 42(0.8—1.0)

5 2000—2014 FREEBHHI BT KT RLZLEHRNH TN

Fig.5 Spatiotemporal variation of water resources security index by prefecture in the Beijing-Tianjin-Hebei Urban Agglomeration in
2000—2014
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3 Fit5itie

ST RBUK BT ANZAZS Az AR T R AL T AR B DL S A K S R PR SOF JE R i 90 F T K
PR LZ AN E PN abn IR R SIEN PR AE, R R EOR SCRe T )2 R o ik f 22 H ARSI SR s 2 ok 45, X
2000—2014 4F 5T S TR K GEIR 2 4 (I 28 AR ARARFE R4 T T 3P40 . BFEAs i DA 2458

(1) B TR T A A K SR IRAS I AR R K 2 By 3 8 TR 2 28 K GE IR & R R B T T
ANGARRY JKBEIETT KR FRCR R At W R AEH 2R A LA S BUK RR D 218 B4 K 2804
P3TE 0.2—0.4 Z (8], KRS FRZ 268 )[Rl PR R IR A 38 i K 32 2R i KR hg
P, BUHRFIR T AR N R SRR R B AE K GO AR ] i e S AR AR

(2) BEEBTIR T A IR T A 7K B2 JR A IS A% (AL 25 4, ZK BE VR FF & ) R B UK R v, /K 9% DR 22 1 I
BRI R, = E S A A SE R BB IR AR S EUK IR L e et a5 RO E R — 2 ES, B
PR ZRIN Sy I i HL R B (] P4 RS 3 ol 4 5 A Ry o 3X 5 AR BOK T B IR BOUK BRI 5 AR 1L X A K G &R
BB SRy T AR A, TR, 3 ek A2 B S S AE M R R B — 5 B B AT LB A SR i K 22 1]
WG o HZ , BT REARSZ K BEUR A BRI, v R B ok i A 45 3ok o /K 9% 22 2 F8 B SR G AR A e I 28 RUFE | i
25 IR — B A S, U 69.23% IR T /K BF IR AR IR A AN 2 4228 7Y, 76.92% 1 3k i 7K 9% U5
TF R FHARR B AN 2 42287, 69.23 % I3 T 7K SR T e A FHASCR 28 42 2| 84.62% M3 T R 7K B R AN
YRR,

PEAR A SCE SR T —Fh R AR A 42 T i WK R 2 AR, AEAS R 2s RUBE b 35 5L B vl $1As 42 |
S5 5R] HME I K R 2 TN i (BTN — SR 2 b — 2 T 1 P K B R A G — IR B
P GERLBR ], FEFEARAR ZR BT RIPEA AR v (0 I 138 R 58385, WK IR % % 18 T K BtE & 4, K%
JEAHE AR T 28 4 s TR AZ R R R, A BB TR T B K VR 2 A% SR 1 AR AL AL B 3T () ) BBl D BE
X R EATVEAR AT o 76 nT ST R] & R i [ RS 5 5L T, A5 AN R A L 3R T I U E A S, OB LA
PSR SR,
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