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Preface

Preface

As a water shortage country, China has faced low water use efficiency, pol-
lution of water resource, which had become the most serious enviromental and re-
sources’ problems and restricted the sustainable development of society and econo-
my in China. The key to resolve these problems is to improve the water resources
utilization and use efficiency and to strengthen added-value of water resources.
There are a lot of scholars, who had done many researches on improving water re-
sources efficiency, unfortunately, most of literature focus on specific issues such
as watershed, region, sector, industry, and none of them has paid attention to
systemic, global and the whole process strategic water resources added-value. For
example, current water resource added-value research more concerns about water
use, while neglect water supply and water waste treament, and most studies focu-
ses on economic -benefit ignoring social and environmental benefits. Particularly,
added-value of water resources at some stage has not resulted in true value added
in the whole process or even it may bring decrease value of water resources. There-
fore, it can’t solve the water resources problems fundamentally if adopting the par-
tial value-added method in China. Under this condition, the life-cycle theory can
be applied in water resources management research to overcome the shortcomings
in the previous study. Under the double constraints incluaing the supply-consump-
tion-waste treament and the social, economic, and environment the added-value
of water resource, the life cycle theory will be used to study how to increase water
resource value.

Added-value of water resources means that in the compound system of social-
economic-environment (ecological) , how to use water resources as little as possi-
ble, to improve the rate of multipurpose and utilization efficiency of water re-

sources, and create more efficient value and service. The meaning of the life-cycle
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can be interpreted as the whole sum of the life cycle process which is from “the
cradle to the grave” . As a special resource, water resource also has its life-cy-
cle. However, there is no study both domestic and international to apply the life-
cycle theory on added-value of water resources. This article from the perspective of
the water resources life-cycle to study the added-value of water resources, include
theory, models and mechanisms of water resources added-value. ‘The main con-
tents as follows;

(1) Study on the theory and review of life-cycle water resources. The theory
and review of life-cycle water resources is the basis for further study on water re-
source management and other related researches. At present, there is not research
on water resource life-cycle and water resource life-cycle assessment at all. This
article apply the life cycle concept to study the water resource management, to de-
fine the concept and content of water resource life-cycle, to propose the features
and classification of water resource life-cycle, and to analyze the flow of real logis-
tic and value in all life-cycle of water resource. Based on the theoretical research
in life-cycle of water resources, the concept, characteristics and classification of
the life-cycle assessment of water resource is proposed.

(2) Study on the theory, model of the added-value water resources and cou-
pling diagnosis method of water resource. The theory of the added-value water re-
source is studies referencing these theories which are related to the water resource
added-value and water resource management and considering the features of water
resource. It includes the water resources’ connotation and characteristic, the add-
ed-value model at the various stages of one all water resource life-cycle. The add-
ed-value coupled model under the conditions of the water resource life-cycle is dis-
cussed, and the criterion about water resource coupled added value and sustain-
able development is provided.

(3) Study on the added-value patterns of water resources under the life-cycle
condition. The water resource used in agriculture, domestic and industry is the
study object in different sections. The added-value patterns and approach of the
water resource used in agriculture, domestic and industry is studies by dividing
the life-cycle stages.

(4) Study on the added-value mechanism of water resources under the life-
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cycle condition. The establishment of long-term effect mechanism of water resources
added-value under the life-cycle condition mainly achieve through the optimal allo-
cation of water resources and water price. It include two aspects: on the one hand,
to formats reasonable water price mechanism to promote gaining the added-value of
water resources and on the other hand, to achieve the optimal water allocation
mechanism through water market to realize the added-value of water resources in
the whole life-cycle process.

This paper introduced life-cycle theory into added-value of water resource dur-
ing the whole life-cycle of “exploiting-using-discarding” . To build a steady theo-
ry foundation for promoting comprehensive efficiency of water resource, and to of-
fer new methodology for evaluation the performance of water resource, the contri-
butions and innovations of this paper can be concluded as follows

(1) The life-cycle theory is introduced into water resource usage and man-
agement. The life-cycle theory originates from the energy crisis in 1960s. It is
widely used in many fields especially in the ecological environment, which has
played a significant role in environmental protection. The process of water resource
“exploiting-using-discarding” is an obviously life-cycle. However, few domestic
researches have done in this area. On the basis of water resource characteristics,
this paper introduced the life-cycle theory into exploring the flow of physical quan-
tity and value quantity and to evaluate water resource is analyzed, which is origi-
nal and innovative.

(2) Establishing the theory, model and mechanism of added-value water re-
source during the whole life-cycle. This paper focused on the added-value of water
resource under the double pressures from life-cycle and the multiplexed society-e-
conomy-environment system. To develop the added-value theory, model and mecha-
nism, proposed new method for increasing and evaluating comprehensive efficiency
of water resource.

(3) Establishing the added-value pattern of agricultural water, industrial
water and domestic water during the life-cycle. This paper introduced the life-cycle
theory and added-value theory into the agricultural water, industrial water and do-
mestic water, respectively, and to propose life cycle stage of these three kinds of

water resources and to offer added-value pattern and approach for the three kinds of
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water resource in different life-cycle phases. It proposed new method for increasing

added-value of the agricultural water, industrial water and domestic water.
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L1 W=

L1.1 KkBEHFFEHERH

PEVKEERERZ . A SO B, Mk E LB
EREMARAEKFHOARRS, KERAOMKFEH RN, AXREED
N, fE2E 640 M, BRKIRTTIA 300 24, HA, MEEBKIKT 100
ZA4~, HEUK 160077 t, A4 HK & p A B H#H %8 2 0001278 (FE X
3, 2000)

HIBE PR A A bRfE, AEUKBEHEMT 3000m’ 52K, KT
2 000m’ Sy EEHUK, KF 1000m® KEBEFK, KT S00m® JyHk B HK.
Her, TEREAEX (UTFHRTE) . Wi, WAk, WEg. Wb, TH%
6 ME (HIAX) A¥IKEERA R S00m’, J8 FWREESIK;, ©£F 16 14
(HIEX) AHKEFRMT 2000m’, B FHESK (Far, X=E,
2002), F 1.1 4HE THEARNRMBXEEACRRE (E#FK%, 2003),

*x1.1 HPEREMRERARRT
Table 1.1 The lack of water in the different area of China

BRKFRBE HIX

WEEBK  dbst, K, Wb, v, B, ORI, R, TH
HESK T
REEBUK WAL WL, R WL, B HOR

BESUK  ANFHARX . BRI, WM. SR WL RM
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(BE3%)

KR X
Aok fEE. IE. JREHKARK, Zf. R, B FEgEERARK

lH: F¥ER, TBRR, FERE, §. BRIOKEERE RFEMEZB SR (1] . mdbkil
KR, 2003, 26 (H#F]) . 238 ~241, 248

B PR b LUK &5 AT K BB He SR i B K R IR AR BE, 7 R IaAN4E
% RAKENK, FKEARBIM KR 10%; HREEK, HKESTH
KEE 10% ~20% ; FREEERK, RKE G HKER 20% ~40% ; =
ik, RUKEEIATHKER 40% (F0h, FKETF, 2008), ME 1.2 KI5
HEEERTA, i 10 4F A E KR & o DK & LR E R 21, 5% , Bk
EATFrHEERKEKOTEE. RRMEEZTT R RKFOAEREFA DK
AWK, EAKEEMT T ERE MR, #EH, 2030 44 E7FHK
BHK1.0x10%m’, £EBEK4.0x10" ~4.5x10"m’, KFHEHREER
WMEEK (E¥KF, 2003) (£1.2),

Fz 1.2 2000—2009 ££EAkE, FTAKERHEILE
Table 1.2 The total water, the available water and the ratio
of the year 2000—2009 in China

- K B A B HE 10 4E ¥y (i
1z m*) (fz.m*) (%) (%)

2000 5497.6 27 700. 8 19.8 21.5

2001 5567.4 26 867.8 20.7

2002 5497.3 28 261.3 19.5

2003 5320.4 27 460.2 19.4

2004 5547.8 24 129.6 23.0

2005 5633.0 28 053. 1 20.1

2006 5795.0 25 330. 1 22.9

2007 5818.7 25 255.2 23.0

2008 5910.0 27 434.3 21.5

2009 5965.2 24 180.2 24.7
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1.1.2 KHFIFERFETMREH
fEKFIREER . R TREAFRR, & EOEES KRR R
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T, KBFRIRBSER, Folk, Tolk B Bk BEIAY 3 KA, X3 KA
FERERAEE FUKIRBEBR . B, TR KRB BB A,
FRER KRR, 2ERVEBKOFHREARAO.5, mittFRFLH
KELKFN0.7~0.9; HFwGt, EHELICERE, —FrKERBRKDS
BEBRmHA T (B, &5, 1998), HK, ELLIUR, HTH
ARKBEEAE R, FE T KBRS ZAEZMLEEE, —Tfh
RSP E T AT EAAK RS 103n’, TEERSm’, HAHE 6m’, X
JEFRE B KB AR E K 10 ~20 9B R A . 1ehh, WE TV FKEE
HFHRMA 55% e ta, T RKER IR 75% ~85% (BLH B, 2007),
B, HERATERS AR E 0 E, EEt, ®EZBRT ARKE
R, B . RN 15% ~20% (GRFAPESE, 2009) .

1.1.3 KFFESTEURTE

HAT, EACEE™EAKFEEREI, RN, KEEILiR™
Ho KFERAAA (2008 4 EKRETIRFER) BoR, 2008 F7ELE 10
KRB R—RX W EZRRSEA B, 75 (WRKFFTEEIRME) 126,
I 2RARMER KT R ok 35.3% , FF& M2KARMER KT & 25.9% , fF&
IV ~ VEPRHERIKITK & 18.2% , 45 VKK (5 20.6% (F£1.3), IR
K MRArE A A TS R G, W B RKER 64. 7% #i55, 2945 W
MK 2/3, mUkr] i, FREMFKFER SRR EH,

F1.3 2008 £LEMRAERRBITNER

Table 1.3 The evaluation results of the water quality of the river
of the year of 2008 in China

Ky TR SHAETI d PFT HB (%)

(km) 1% 2% 2% V3% V% % V%
L 4E 147 727.5 3.5 31.8 25.9 11.4 6.8 20.6
o # 146 824.0 2.7 28.9 28.5 14.2 7.4 18.3
E|8: 1] 146 650. 4 6.0 31.6 24.0 10.3 6.0 221

TE: FERkA (2008 4 b E K F R YT R4 4R )

F¥EAE 118 AR A3 7K B AR R0 86% I fiZ 3 TR
FIREERTSHY, Hik 64. 4% Wit FKZ 2™ &5 Y, 33% M T

3




ERAMFHTRAREERR

KZBRETSYR, VA 2.5%8 (34) WMiTe Tk RZEIGHR (4
¥ XI=fE, 2002) , NEEERE, Ki5REHE BB ES, EE+
SR . KIS Y IE MR BRI PERR AR, WS (] It (o, M [ AR A &
HE, MHLRE M TEE, WK RSy #. £/89.5 77 km ®)I|, H 1.9
Ji km ZB)5Y, 0.5 77 km ZBCEGY, HILAEM, MUKZER, BAIFE
B, SAfERLC (X4EF, 2008) .

BRUKESRANARRZEMARRE, BAMAARRE - EZEFRER
(FA¥E, A, 2002) . #ESEH, 2009 42 EHEKHBUE R R 589. 09 12 t,
Hep, Tk BKHEM N 234.39 {2+, & BHERCEAY 39.8% 5 A& B K
354.70 fZ v, 5 BHEBOR 60. 2% o XEET5 KR EATATAb P B HEA VLI A
H, BHRTKE, MAFE L4 BNETLIE L, 2000—2009 4, o EEKHE
USRI 415. 16 42 ¢ 3E/NF] 589. 09 12 t, hNTiL 174 12 ¢, F384E 4% ;
TvBEKHEBCR M 194. 24 2 ¢ 3EINF] 234.39 {2 ¢, ST AL 45 121, 33
H62.3% ; HEIEBOKHEBE M 220. 92 12 t 3 ANE] 354.70 2 ¢, HEhn T 122
fet, g 4.5% (R1.4),

1.4 2000—2009 4 E Bk HEH B
Table 1.4 The emission of the waste water of the year 2000—2009 in China

(7 {2 1)
-y Tl Bk HETEBEK Eil95 @58
2000 194. 24 220.92 415. 16
2001 203.00 230. 00 433.00
2002 207.00 232.00 439. 00
2003 212.00 247.00 459. 00
2004 221.00 261.00 482.00
2005 243.00 281.00 524.00
2006 208. 04 296. 63 504. 68
2007 246. 65 310.20 556. 85
2008 241. 65 330.03 571. 68
2009 234.39 354.70 589.09
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