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1 EHEUKRIER

HEHRAAREHEF-BBRENE—EHKE
W, Frif UK (Virtual Water) 246 4 7 g & X IR
FETETERM KRR, BEKRBALMK,
RU—-BEEHFTAFFELYESHARZF
B, A= 1 Mi/hE KA E 1000 32 F KK B
FoMmES I MFRNTERATE L3I AALFTH
KER., EZALBKEN Tony Allan HETF
1993 FM— KBTS LRI T BEUK SRS, Ak
HREBFRAOBEKSRT. B TFRRESREKX
BROAKBER,BENTFFREETRURNYERFE
FEPFNKFRFE, MILKFEZXERETHHOR
#FHIX, Hit M. J. Haddadin iAW BEKHERE
REESRGENEER EdRRMEOSHR
ARBEANEENERMAABBRYER . R{AMBM
rRFEAM R —F. ERMKBEUKE O #OER
e YR 1k B aX B — PP B3, T B BB 48 (Virtual) —
RAARARM LK RERR BB HYKY R, B
Bt M. ]. Haddadin 2 04 B #£1 K 8 R 7 & K (Ex-
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EeFEP, —M=GRESHHRE, BLEK™
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BABTWHBRE W SE>F, AMBFELER
ARB. RIYPHZHTRER, FREKREDEH®
BEMHEKRERA RN, BMEFESRIMEN
ZARKRE, BAAEARS BN KEREHE, £
GoXBOLRE T HEAKNER ERALK TR
x.

2 ERKETRTE

FEAT B 400K B 9E 9 Y380 26 R B 20 B 7 @ MR
FHREKGRL B TER=SHRERFAE
ZWXSEFRMEEARNER , AFE>H KR
WXAEFHHRESNBRKEREERRN., &
FRIAKGERAKSEMN 0N ER BLKRF™
MRBEKYRRBEKTHNEERS. B,
HERFHRBAUKERNFTETERTRM. — R
Chapagain 1 Heokstra # i # 8% 53 R 6l 7= & 4 7=
# (production tree) B F & ; 55 —F & Zimmer
Renault X FX AR = RABUHTX IR
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2.1 BFFREFWAENRIKITN
2.1.1 MEREWRIKSBYITNTE

BEHRAREYHBEK SR, UARBEREY
KW AKR(CWR), Bt A& 5 & &K 40 K
BHAH AR KRDREYELELREMN
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FHRBRREBER(Eo). EREYEKERNE
EEHRE KB XE. AR KSEMEDRE
B AR, RS, R

ET.=K.XET,

AP E. WEYRRBBE: K YEYRE,
R YE YA T 8 % 16 Y o B o B Fi R VRS
FNER RELKEYSSFEYOYHERNLRS
EMARMEARB. BEHRET, 6, B THEY
XN EPRFAEAEBER RN EYT KRN
i, TRERSERRAK(FAORENE S
— £ ¥ Wi (Penman-Monteith) A X%, AKX A
HXE8% M.

HEBFENEXFTER - ¥ % (Penman-
Monteith ) AR, KA ERVALCLFELTH
Windows B{E X & FiZ 4789 CropWat B & #% {4,
RERASKESENED S, KO A 3k H X
YT AR, CropWat B 4] LIER S H
BRERGRY (www. FAO.org) L T8,

Heokstra f1 Hung 1F & #] F§ CropWat H X 1
BEERRAABEETNEYRKEMNEY =R

PEAREAFREREHREDHEHKTE.

HHEAKWT:

SWD(n, ¢)=CWR(n, ¢)/CY(n, ¢)

X SWD(n, ORNZEER n . /EY c BB
KER,FH/W;CWR(n, ) WEABEDEAK
PR AR,SLF/AEGCY(n, ) W EAMAEY
gy, W/ A
2.1.2 PWFRNRHAIRITN

HYrERNBUAKEREERRTIHHAA
R AREHADIWRKNG A RFREE, HRHLE
M, — MR A Chapagain #l Heokstra # i #§ 7=
i “HE P ” (production tree) I F L HFIHA. B
EMBERACEDIUNARENNE RAEEERR
MR ZE#HTSR. HEHWBEIKEREH
HPNEMTFRBEMSERONPR, P EFLE
KB ENFA KR, BB RN &Rk A
KEA R E K. NSRRI KaEEN
fEY o B 1K FIR & R SHES oK . FREY
BEUKEBREBEBAREBEDRHE LA (ER) N
B, R —fEO BRI B RANENBIH
¥ 8 — &H % (Penman-Monteith) A3 H K. %4
KRR, FYERAREKIRRREI YN L E BEK
HEENFGHUARTEIATHAKRZAM,
2.2 ETHABEFR#ITHEDRRAKITN
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B Zimmer M Renault BBF3T, KAED ™ &
BEKSBROAAKHAIRBREARFRM > &AW
HFER. Zimmer Ml Renault REH > R ER
4y PR 5 G B P S IR K P g 4
FEEHN,

2.2.1 yEranRrxei

B MAERSKEEREETRNSSHEY
TARRUEYRBATAE WD RUEHEY
wmARA REETRLERAEGH KN RAGER
MR ABRMNEAMG =nt BEKS R, &
FA 5+ X432 5 Chapagain fil Heokstra ff {# A3
WhERMERR,

2.2.2 mISMAERASE

MR BEKERBRT MRS
ERNBALA EXERME=SBARRLH
B e. FHet, T RAERES BT AKX
B, MEFIARRTHEE 2 Z 3 A MXN,
M1 AFREFHAGREKESRRE 1 27 MEFHN
2ZE 35,

2.2.3 BFENRNAKSRTTURBAREO A X
it

OB UITA B> 5 b H B AR R B
MmBREIK, 01 AfFHRIER IR 0.625 A ey
YR 0.375 AT AR, R 1 AT REMNREK
BERGEABFOERLHHTHE. OKEH
BFEGRAMERLASE. XHTREBEBREH
By HBFERE, FEMNERE-RASFNEEE
B B (B 25 B B S (R G L e sh 4, A T 0 i 48
KES R R, O F % B E I 4 8 IR ¢ it
it
2.2.4 fRAFRHEROKTENTTNEYBRE

HRRENTERESRIUKSKRESTRHE
AW ERXRBERERMERE#TMEH. W
BELNANRBEKSREH IS X F/ A, 28
SHAREFRFERMEAROEAIY =G0 2
PASREIN.

2.3 REKESRHFTSRE

X FEM =S HBEKERBAA R M.
—MRMNEFEOAE B BIUKSRE X HER
AR R TR KR, 6 AXFESGTRH
PR RAUKE BB TSR
AKHEEEHR. METFREBXAES 1 AR
WEUBHBRER 2 Z3FNARER. 5—4
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ErEEMERAmENKE. BEBMTERLR
ATHRBHFAEFE G EEQTHERHN
WAREXEZE™. HE,NHERRA# OB
V5 XK B R AR 7 B BRI KR, BOE X ik 3k
REE, CHERRRERAAOERFTRITLHK

REEBENFHEXPKERAFHERERE. BX
# Oki et al ZE 31t 57 5 B A< i i #£1 K B 5 o R
AMBRBZTES . EXWE T, AHRHEAEIH

Ry BEKERER.
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Hoekstra # Hung * Chapagain # Hoekstra* Zimmer # Renault ** Okietal "
oIy 3 1,150 - 1,160 2,000
Xk 2,656 - 1,400 3,600
k¥ 3 450 — 710 1,900
ES 1 160 - 105 -
X i 2,300 — & 2,750 2,500
4R - 15,977 13,500 20,700
wn - ' 5,906 4,600 5,900
e - 2,828 4,100 4,500
3 - 4,657 2,700 3,200
#+ 45 - 865 790 560
Eo] 2 - 5,288 - -
WU BRAELRPH AP
* » BedE B A BLOA, 40 e A R R 2 4 M iR
LERE: PN T
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Heokstra 1 Hung A2y, #%F F K #t R A K &
AR BB 3 6 7K B I B4 1 A B0, LA Kl a4 K BT
EFERBERMENTRES LTRBEKERE
X3 0 Mo WA, B UK BT 5 W AT LA R 6 K BE A
ERBEAANKREBE, BBUKM KGR AR
RYBERRAKFRBRBEOEREREELRER
LABREHFL, WR—-PTERHOKFEEEY
FERLCERRUBHIKERAHOKER, AdX#
Tk, —EEARIRAAN - LEARNKTER, X
X 7K B IR ok B ) R X 3 o i O K BE R R AU
f.ARBRNE® . RBKELRBARSI K. B
3t ER 2 W B2 B Uk B 5B BOR R R 2R
AKEEFAMEMGBKERKBKELH—TH N
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3.1 RRKEBHITR

HEXBNARSGHERK HS) ™ E 88
B R YT RB AT — AR HPRK
RERAEWAONRETZEHRKXHMFRTEH
T (IHE) 3 # T , Chapagain fl Heokstra X} it
E100 ZAMEARGBRENFY >R AL BOBHEL
KASHR. HAREGRANAH TRXEERN
BEKHFHHOR, T EEMR T AT 0B
Kt @, Heokstra #1 Hung LA % Chapagain Ml
Heokstra BB 37 2 B #E 1995—1999 4E# ), £ 3
REBEIKE B B KA N 1040 X109 L /4. HP
REGRILKRE & 67%, 3 X9 KB HIK
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1995 SE 23R I MM AH K K4 K 25,000 23K,
2000 4% 26,000 4232 77 » 0 b £E % %3 W K 9 #)
A, 2RREYKKFH AR XD 54,000 {251
F/EXRERFELRBIEZAKNIBNARR

22 IHE 53t R 00 o 56k 8 (1995—1999)
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AtRRFHREKHOSHOBEN 10 MEXR,

HEXE BAANHOERRARREXNER,
i KR LK B9 2 O B R K R SR E X

23 HERFHSOR~RANAHASEORS K 10 +EWRK(1995—1999)

RE BEARH B0 12 2H5) | 3 it oM FO10LLH)
L 3 758.3 HELEF 428.5
PT 23 272.5 B A 297.4
&m 233.3 A 147.7
M ALIE 226. 3 'Y 112.8
PR 161. 1 PR | 161. 9
Rx A E 145.6 FRAEHE | 101.7
) 90. 2 BT L 82.5
W 88. 4 x| 80. 2
ARD B 7.7 Y 67.9
& 45 XA 64.3
A Renault H1 Zimmer & Renault {{t & 1 AER B,

WWC # FAO B BF 9T & 9, 2000 4 £ 3R i #1 K T
BRAE 1340X10° 3r . Hp, M@tk R
Bdi60%, MGG 4%, =R d 13%,
BEERE 13%., 5 IHE WFRNME, BFR R
Mt OB BRI R RS RE.

B AP EARM S5 A # 0Bl 0@/
BRI 2RO BEAKN S . N DENfBEE
i3t AT RS R 2 SR BHIK B % 683
X10° ¥ hkh. ZHFH IHE WHARERER,
HIRATRER &8 B ANFHNEHARE A #
¥*. Nt ERAERMAT . 2ROBIKTE W
E1138X10° 35 /% . TFRBARE, ZBEL
/NF WWC-FAO IBF%E.

LSO RO R A MR, B
RIVBERANTOARME ER T RN RS T
FANZBEAEN=RLE, BRANAR—1H%
A VELRE (£ 31, (B R5 Bl ] A PR IT R AT Bk ST
Y, T BB B0 ik BB R B U R B R AGDBR
AR, BATDAR T LR T4 A L E8T 8.
3.2 BUKHBRMOKAHR

BEUAREEMERRKARR X AL RS
B TN B 7K B K ER h X W 3K K B R SR A > R
(RERRBREBAANENESL. BRARS
BMNRENAFHE . SHERBENFERT
ErREHXHARERER ARBREE2ZIRI
R B Py R ) R 2 F SR, 3 4B L) 0 7RG 3k 28 K TR R
WRAOXBEEESKRRESHBREEH 8
AHEMNEARKRRKERGERABRBR LM
B, BEUKE A KRRGERFBENRREHET—
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BREBEUKBEERR KRR —E N
HRXRS5EKX ST . AKERKR S sy
RAEX A WEIAY HE Wichelns A B EUKRE S 4%
SFARAARENE. RERBUKR B ERKER
LARRKERFRI AN, HR-TEREXR
BEKAZ AR AN BRREL, EEY
BEREL . BHFERAREBEKFREGFER.
EFG—TEROEF RIS, R U5 R
ZENAKRR EEERRVEFHFBRENRER
Wit TN AEES. EHFE— MR R
FERWAMET U BA R R RH R
BERKYEAR KL, Turton 8—FTERK
AMER LYK ARl AR Tk A
& 3 B Kk B3 4 (Hydro-political) ) X 3 i .
REFRTERLNEREREN, ENNARLES
RE—-NTERELEBILKESEReEH. -1 E
REEERTH LWL BEK(ERRERE) K FH
AENKEERAN, ROAAROBRBRESNRE
ASML, TIXFEE A KRBT XE T BITELR
MRS . AKRERBERICNRL) KRS
SRR e B A8 189 GDP o & GDP #) L
ZH. ERR—TEFKERROEREE. — Mk
B RLMIIHKE, WX GDP Ay TR/, i T ok ¥
IMTRAAL,H% GDP R k. Hit, R FHITH
Rk BTG Tk #BIT00 FAKBER . EAFERR
ZEAX ERIAKBFERD T HITSR K
RENEREXR KBESHLFART.
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The Review of Virtual Water and Virtual Water Trade

DONG Gui-cai
(Anhui University of Finance and Economics,Bengbu Anhui 233041,China)

Abstract; While pricing and technology can be means to increase local water use efficiency, virtual water trade between nations can be a instru-
ment to increase “global water use efficiency”. Virtual water trade from a nation where water productivity is relatively high to a nation where
water productivity is relatively low implies that globally real water savings are made. If one country exports the water-intensive product to an-
other country,it exports the water in virtual form. In this way some countries support other countries in their water needs. For water-scacre
countries it could be attractive to achieve water security by importing water-intensive products instead of producing all wate.r-demanding prod-
ucts domestically. Therefore virtual water trade between nations and even continents could be used as a instrument to improve global water use
efficiency and to achieve water security in water-poor regions of the world.

Key words; virtual wateryvirtual water trade water security
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Benefits Share Mechanism for the Two-level Behavior Main Bodies in Yangtze Delta Area

LI Qing-hua, WANG Wen-ping
(School of Economics & Management,. Southeast University, Nanjing 210096, China)

Abstract; The key problem of integration in Yangtze delta area is benefits allocation and harmonization. Rubinstein set up a bargain model for
offer-counteroffer. The model has three implications; First, it is about discount coefficient; Second, it is about first move advantage and second
move advantage; finally, it is about accept principle as soon as. Based on the model, the paper studies the benefits share mechanism of Yangtze
Delta area, and thinks that there are two-level behavior main bodies including the government and the firm. It is important for integration of
Yangtze Delta area to build the consultation mechanism between governments and co-operation mechanism between firms.

Key words:yangtze delta area; behavior main bodies; benefits share mechanism; bargain model
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