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Abstract; With rapid urbanization in China, urban water resource utilization is facing up to growing challenges brought by
the water shortage and pollution. Thus, it is greatly significant to strengthen the sustainability of urban water resource
utilization for China’s sustainable development. The indicator of grey water footprint, which provided a metric measurement
for the integrated assessment of water resource scarcity in terms of water pollution, was applied in assessing the
sustainability in water resource utilization of the prefecture-level cities in China in 2016 (the data of country-level city, as
well as Hongkong and Macao special administrative region and Taiwan region was not included ). The results showed that
(1) the urban grey water footprints of prefecture-level cities were significantly different with an average of 23.40%10° m’
most of which were less than 20.00x10° m®. The percentages of agricultural grey water footprints accounted for more than

70% in majority cities, and those of industrial and residential grey water footprints accounted for lower than 20% and 40% ,

respectively. (2) The economic productivity of urban grey water ranged from 12.45—857.31 yuan/m’ with significantly
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regional differences. The cities under great water environmental pressure with grey water footprint load coefficients higher
than 1 accounted for 33% of overall cities assessed. The average coefficient of the assessed cities was 1.16, indicating that
current urban water resource utilization was unsustainable and had negative impacts on water environment. (3) This study
discussed the relationships between urban water resource utilization and protection, and found that there exited synergic
relationships between urban water resource exploitation rates and grey water footprint load coefficients in terms of the impacts
of urbanization on the quantity and quality of urban water resource. (4) The degrees of sustainable water resource utilization
decreased in the order: big city > megapolis > megacity > small and medium city. Urban development to some extent
contributes to the sustainability of water resource utilization, but excessive sprawl of economy and population sizes may
degrade environmental —friendly water economy, which inclines to balance the achievements of economic efficiency and
environmental protection in water resource utilization. Finally, suggestions for sustainable water resource management are
summarized. Taking advantage of regional geography, promoting the water resource circulation economy, and incorporating
the grey water footprint accounting and management system are important ways to achieve sustainable water resource
utilization under the background of rapid urbanization, contributing to nationally fulfilling the 17 Sustainable Development

Goals stipulated by United Nations 2030 Agenda, in terms of urban water resource utilization.

Key Words: water resource; grey water footprint; water pollution; sustainability; urban development
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Table 1 The coefficient of nitrogen loss and animal excretion production during various livestock farming

LS ARSI A B kg HEtk ) 8] AL 32/ % Hete R AR R/ (% LA N 1)
Livestock Annual excretion production Recycling rate of excretion Nitrogen loss from excretion discard
4 Cattle 30 20 46
I Horse 30 20 46
" Donkey 30 20 46
3% Mule 30 20 46
¥ Swine 14 30 64
£ Sheep 14 30 64
F & Poultry 0.1 50 78
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Table 2 The number of prefecture level cities with different levels of urban grey water footprints in 2016

i ok - Dt Il okt
R 5T 3 The number of cities PRI TR 1 LB The number of cities
The proportional ranges - - .
The ranges of urban grey A Rl - of urhan grey water Al g Tk B A R
water footprints/ (108 m*) Prefecture- Provincial . f ints/ % Agricultural Industrial Residential
. i . Municipalities|| tootprints/ %o
level cities  capital cities sources sources sources
0—10 77 0 0 0—10 5 222 93

10—20 78 2 0 10—20 8 51 88
20—30 58 2 1 20—30 15 19 41
30—40 29 3 1 30—40 11 1 30
40—50 20 3 1 40—50 10 1 14
50—60 3 1 0 50—60 26 1 18
60—70 3 2 0 60—70 29 0 7
70—80 3 3 0 70—80 40 0 3
80—90 0 3 0 80—90 88 0 1
90— 1 0 1 90— 63 0 0

5t 4 TR T R K S A J T 5, A VR IR AR 3 g =2 B B 43, T LA oMb T TR 2 A7 s v R 3 Tl AR K
R SRR I AR T (90% ) AR M FRFE I K R T i T AR A AE B K R 3T, R 30 kT Ak
MV RE AR K R T A Ry, H B AE L PGS PR BBV A, e 2 ML, 2R A IRk T A A b R K K B 51
HBTE 80% LA I, Hor 2193 T 9 LU B 3k 90% LA - 38T Tl U5 A 7K JE 308 BU 3] 34K, 75 % 3k T i o5 LL 491
HBAE 10% LA FIXHIT 55, 4 FE 0 R AR T 188 K 5 00 o o ) 44 25 75 bl DX 30k i %) K 7 38 Tl 5B o5 L
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Fig.2 The spatial distribution of urban grey water footprint in prefecture-level cities in China in 2016

2.2 HfE T K SRR T ARAE

A IR T AR K R A% S T A T IR K 2 A P S R K JE 0 ff 8 R B (3R 3) o A EIROK & A 7=
A 12.45—857.31 Ju/m Y H N, SEIME R 123.52 o0/ m’, M IX 25 S5 B 30 AR 40 A O 3 F 45 S8R A9 1F
FE i E R K G A R RO BB AE 2000—2014 AE ARG K, N 19.85 0/ m* HH4EH % 107.93 0/ m®,
ARG RALIEUE T 2014 4F 5 KK L3 A 7= SR A FR e ka3, [RIEE, 45 95 A3l (249 o 4 3k vl 4%
33% ) A 7K G IR B R TCTE AT SUANTS 2 T 2 TR I S B0 K S | R KA 328 i 2% R B KT 1, RAE i 43
PR IR 25 A 7 R A A [ KO R, A AR KO 17 48 R BB R 1,16, KW JE A B A 26
FENRIKIREE = V5 Y I, FAKAS AT He | Fov ey B fop 3 XA HG 4B 2 R PH Bl g 45 7 T, oA 8 R BORF 5.
HHSERFSE ™ FE I, 1998—2012 4T [i1] 42 [ -2 o 28 R B0 — EL e FRARAR/K -, 7 0.15—0.21 RN, i A 52 45 1
A Rt i KT EaRVE R, KT 1, s B DN A T8 SR, 3o A A S K R 38 7 A A R
AT L3 Oy v e B R A S 5 1 Bl i A Ml i T R Y K B IR AR AN AN ) 48 SN AR SR A G i B 5
fib & 33t X, o H A DU PGS B e | RN 2 i A K R IR A A X I, T B4 [ T e A R RO K
AR L2 (EH) AT A S B 3T A A R e R K R R I K R BE TS Y

BT BRI AR TR A, 85 A AR G IR R FHRCRAE b, B 23 X 47 80X R8BS = 4 1
Xof o S T K B PR A AT L8 8 00 (36 3) o B = Rl I &, 25 b U R IR T K R T & R 5 T3 I GDP
TKFEHR 5L BRI FRCR B, VEIR R, b B R A % JRIR L, S M Se i gt 4ae ) — 8, MoK IR 22
TErE B PR BT R A BT T, AR BB KK 2 B A 7 S KT R S P, S AR > R > P S SRR, X
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AR PRI 28 T AR 7 Rl A A A P23 i T PRI T RO DA 5C . AR T 190 GDP /K FESR A B T 1R
R BRI 2 B8R f AR H A IROK G355 A 7= AR R b B A S 81 35t A = AE /R B DR DR B 1 T, B ]
W0 K HE R B TR I i 22 PR AR o T DI K AL S A 8 AR B85 TR, S BAR 3 < Hh ¥8 < P A SRR, i
BEGRE HH 35 7 e i LA A PG PR A R IR T K B IR e 95 G T T R 0 7 PG o i T e R ) R
N IR RE TS R HE R SR K TS B I B A M X (B AR, ZR Bl T P B 3 R BN T 1L BR T
P A 2R M DX 7K B A9 BE TR AT, FAR B R SRERE S Sk T U TS S HE O D AR KA

£3 2016 FHEMH KT IRFASRPRAR

Table 3 Utilization and protection of urban water resources by Chinese cities in 2016

— ; F N ) 1Z34
T ey N RITRR/ 7k%§(7rnn§]/])7§7t) Aoy i?@( ot
Term Region&Type exploitation rate Water consumption per ~ Grey water fot?lprinl Economic productivity
10 thousand yuan GDP load coefficient of urban grey water
HAt ) 43 AR 8.63 6.90 0.96 196.30
Zone RR 4.59 4.76 1.09 87.62
i 6.39 6.28 1.56 66.53
T HET 36.92 7.63 2.56 560.48
Administrative level Bt 17.47 9.99 1.84 139.40
Ho g T 5.26 5.64 1.08 117.66
T LA AR 18.21 6.23 1.91 238.17
City size R 6.70 5.10 1.14 129.88
e 5.27 5.93 1.08 113.53
/Al 13.43 13.77 1.60 117.60
| FokfE 72.69 33.64 11.49 857.31
Nation /M 0.07 0.05 0.01 12.45
bR 10.73 4.58 1.56 123.42
T 6.72 6.04 1.16 123.52

122 3 AT, AP AN [T OGO 3k T 7K 98 DRI A B IO e 238 IKOK R 3 Ao 280 28 B0 5 2 5 A 7 R A5 T
T E AR I BT S ST O, 7E 7 78 GDP #B/K & 5 T 52 B 23T > BLAR T S ML, BT ARG
ARG 22 T 2 JR A e B AN T 300 3R, AN BN R AR b XK B 5T &, RS R R ™ (] i e oy
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Fig.3 The potential relationships between urban grey water footprint load coefficients and total amounts of urban water resource as well as

exploitation rates
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Fig.4 The spatial distribution of the indexes of sustainable water resource utilization in major prefecture-level cities in China in 2016
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Fig.5 Ranking of cities based on the degrees of sustainable water resource utilization in 2016

3 118 (Discussion)

MAIFFE K GEIR ATAF LA DA 45 2R al R0, QB3 s 7 B 5] 35 6 M) R A v, Il A By Tk 58
PR PSR AR i, 28 R R T JE T S K B IR AL 25 5 DR 4P B A 2 008 A < DR B, L AUK B AR A7 ) TR
WL TR G U AT R M 0 T 2, Bl 22 5 FRety SR A BB T2 1 — 2 BRIEE ALl /K B A AR A 4
Tt AE I BRI BE AR K B YR AR 50 i K B I R o ST 8 N D R R TR K
GEIRIT e AR B 2 AR i o X AN BB b T+ KRG 5K AE4 22357 55 N I MR e e 31) — S e E I 3T FH 7K o o

http ; //www.ecologica.cn



8 4] FAERE AR TR R T K BT AT RS A LR A 2993

DX K G IR AR IR A R 2T, — RS R K BT R R AU REZE MUK SR B 77 i | i e XK AR 3R 858 ) A
LR B35 e IR 7, SOty KON RT3 . DA B A DR TR 79 i o o), RV A A VK B 2 B
(7] Hf 368 2o DR B WY A BORT K B 5 S8 35 K B IR 2 2R ok 4R iR /K BT IROT 2 3, LASE Al ml /K B {ELR
SRATY T I K e 5T R Jg ) 2016 4F BTN Y GDP RS Sy 4 [l it R T Wi 47 L b 0 i 7 B T
SRR BN 0.67 AT 2 [ g S LA B AP 329 7K 8 I8N 10T 28 PRI R 55 7K B sl 5 22 1)
PR BEART A7 B IR G 03 B T 2 A A A DR S R R T, n B3R RN 5 13 S i, AHSCBIE T4 1, 42 kel
ToK TR T A AL B RE ) SR SR SR T K SR T RS A DR A RaR AR HOR (AR AR T 21
5] FHE TR T8 RK BTN 78 , I H RILK BEIROT A 0 B | TR] st RS D BE 2295 Y MR DR /K AR5
ML 7, At Sl T K SRR RAEPRIR”

F AT I FEAL MK BEIRBEA T HHH AR5 T 25 70 s K 8R, LLECR T D AR I i A 4
R4 T HPE R 2 PR R i KB ARBER S v skai g i 1 X RITT 2 (BB i 2 0% 7 v 8
FIRBCEACT " ABAE B AT P AT 5 T — R B fe f FH/K 2562502 0 TR IR e 2l 7 BBOK 5 HE K
AL FER KA IR A T BB, AR SRS e B, o Bl Sl T 28 D SR K P R K 31858 1 1 AT X0 8 A
FHPOT 2 IR AE AR ST 30 T 7K B2 5 AT R AR B PP A A T IR B . AN T] T DA i 48 R A JROK 2
S VROl Ol R 1 T d o N SRANYAN - E19B 7 /N 1 T D - e e 2 e W AP RV @
FEBR XTI T K G U AT RS A AR BE AT 20 5 PO 3 R R B R R By < Jo 7 A 7 2K, WFSE R BE, 45
JRAR TR B K G PR AT 3R] PP A 45 2R B8 B 4 28 R T /K BEIRR T S OR3P B0, e i DAAEAS AR /K 9 I A
FHEARBCERIE R 8L TG K HEBOR 8 78 P8 TR B AN REFRIA K SRR R AP A IR, B T ABIFTE RS 5R AT LA
SR T A R — e R A B T K BRI AT RS RIK BEIER R A e BOK IR AR P R Ly B
AR 5 AT A KT A T 285 A SR ) i T 2R B 5500 0 2 b /K PR S i i 0 A R 2895 7 Hh 80
AW g (EHORT K BT R MOet K BRI 5 G4 R il RE B MIAR I S i, 53 BF S 27 % Henderson 4 Hi F
JRAA AR, BRI T AH DG 2 3R 3k e A v ST T R 3 7 A RUBER e IR . W T oK e ORI T 2, Rk
ARG B R i BE A ] RE 2 ISR 5 A 7 T ) PH I o 7 FER B (4 07 T 4P K AR G . SR, DRSO T
ARPEFR A2 N R AR ST AT 2 U T— AR A3 T K B UM R o 1, A8 — 2 3 P e ) 7K 5% LA
FARGE AT, ARRATH R 5 22 B0 I 18] PP 1) A I 5200 HEE A T B0 S 3t [, ASBIF 50 B K A 8 A 33 it o
FH BB 5340 Z RO B Tl T b AE 0, T2 56 T X3 sl 4 [ S50, e, 1 ek B Am v e BB 2 — 2 HE
JECPRIE , AN ATk G 1l SR H TIL 2R 2K 75 G v BE B th RO S5 SR AIK, 3X T RE N J5 S Al S 45 R A R IR 22 18
EABIE ST I AR G I AT RS A A AR | R TSR B0 A% G /K B8 DR B TS R AR I 22 ) IRLE , A ] SR ¢
PEOR P B BRI 2 e PR 3R e A 32 K BEUSURI -5 DR 48 e 3l vl 7K B 05 T 4 8 A0 O AR B2 BEA T PR, Lo
PR GEIRA B TE R A 28557 Hh KA DRAP 5555 K T S5 R, A [ il e 7K B8 JAT B8 A 1 Ak e ]
FRERMET G UE TR | PR TR 0 TR AT R AR TR AE S H S A T v K R
PR AT RP 2R M TS R R B — 2

4 £t 5#i ( Conclusion and Suggestion )

ARSI 43T 2016 A4 FE T K R 8 K AT A 6 b I et 3 7 7K 9 R T R R R B R TR, AR
FILUF R,
4.1 EHLER

(1)2016 4F b = #1254 17 JRAK 356 S 253k 6903.17x10° m?, “F2I{H Hy 23.40x10° m*, I 117 18] 1K 7K 2 36 7K
225K H FEAERTE 20.00x10° m® DU, 2 233 K K L 378 7K T35 388 i 55, R 7K R 328 e K A 3k i £
FEHE DT GEIL T AR T AT AT, AR IR 5 00 TS AT 2 IR T K R T ) 2R UR v
FE 3T A M R R AR R 38 HE A8 o B SR B AE 70% LA B, TR He i) o b SR B8 209% AT, AR 36 U8 L 4 o b R

http ; //www.ecologica.cn



&t
e

2994 H Eire 41 4

1E 40% VLT

(2)2016 4EWTH KK 255 LE 72 R AE 12.45—857.31 Jo/m’ S FI N, F-39ME Jy 123.52 75/ m®, HbIX 2% S B
i, 3393 T IR AK L 3% R B KT 1, 4 EE AR K 38 for 28 2R BT 35480 1.16, 3Tl /K B J5URI FH L X6 7K
BRSPS KR AT 8L, = Kb 5 T, JK K G5 AR 72 3R B AR > v il > DU A% Jad , K K 378 i
R AR B BUA S < PR < PG A S, P AR SRR T S8 K R e R R BN T 1 AT A T i T, K SR
KA POK LI RS AP A e R R I BT > S ST IE oL, AT K BRI & RS OK 2
T AT % BB — R AR A IE AR DG OC R U A A I T & J X /K B R A < i R B B I E B — 2

(3)2016 I K GEUR n] S A R B PR B AR &7, S 38ME Dl 0.74 (A3 ) 22 S 40K, K BEIR I & %
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R, 1 2 R R RASEAE P ) IR H RK G208, andr R A B rpK R 7K [ 08 BASE | I 78 W TR 3R T 28 2 4 T T /K
SR R BR T Tl A, 40 8 R R & MK B IR 3k i Al 5 A8 18 FH K O T 0% 1 Y, Dy B8 R0 /b
X 3T DX A BRI A GEIR A T e, SE R R IBOK 43 B K [ B 68 9 20 388 T 22 Ji b b, DX 7K A4 909 15 7K 38 1Y
77,

(2) B ISURFAR AR K A 1 308 i b DX B S8 57 R K R 8 A% 5 B A AR 2, K Y51 FH A BN 7 Jm PR 7 (e
RECR GRS WAL G bR, T 0 2 7% 18 RN A KRR P 28, ORI 3 A A S Al A= 4R
s T F LA (4 A BRAIT | P 2 TR AR V5 Y 5 A R AR AR5 Y R P AR IR A 58 e SR T K R s A B, 3kl
K B 3R A R A SRR T SRy TR A Sk K B SR e B O E L LA A Sl A T R R H SR s, AT 2
HE 4 FE SEBLEC A B 2030 A AT RS R IR oK B IR FTRR SR PR H AR

22 3L Hf ( References)

[1] YaoH, Zhang T Z, Liu B, Lu F, Fang S R, You Z. Analysis of surface water pollution accidents in China; characteristics and lessons for risk
management. Environmental Management, 2016, 57(4) : 868-878.

[ 2] Maxmen A. As Cape Town water crisis deepens, scientists prepare for ‘ Day Zero’ . Nature, 2018, 554(7690) : 13-14.

[3] BSRH, AR, WK o EEBROKSIRA IR 5 s [l OB, IR, 2014, 69(1) : 121-133.

[4] XuZC, Chau SN, Chen X Z, Zhang J, Li Y J, Dietz T, Wang J Y, Winkler J A, Fan F, Huang B R, Li S X, Wu S H, Herzberger A, Tang
Y, Hong D Q, Li Y K, Liu J G. Assessing progress towards sustainable development over space and time. Nature, 2020, 577(7788) . 74-78.

[5] XuK, Bin L L, Xu X Y. Assessment of water resources sustainability in mainland China in terms of water intensity and efficiency. Environmental
Management, 2019, 63(3) : 309-321.

[6] e \NRIEFIEKFIH. 2016 4E T EKERAR. (2016-07-11) [ 2019-12-01]. hitp://www.mwr.gov.cn/sj/tjgh/szygh/201707/120170711 _
955305.html.

[7] A ANRIEREEZRGER. B ESEIHHEL 2000—2016. JLAT: hESEH M, 2010-2016.

[8] YeQL, LY, Zhuo L, Zhang W L, Xiong W, Wang C, Wang P F. Optimal allocation of physical water resources integrated with virtual water
trade in water scarce regions: a case study for Beijing, China. Water Research, 2018, 129. 264-276.

[ 9] ®h3CHE, BRX4ms, sk e, £7 K, TN B IR S L B3R K B8 IR H AR B I 2248 R a0 B, K R BREEIIESE, 2018, 25(2) .

http ; //www.ecologica.cn



8 1

FAERE AR TR R T K BT AT RS A LR A 2995

[10]
[11]
[12]
[13]
[14]
[15]
[16]

[17]

[18]

[19]

[20]
[21]

[32]

[33]
[34]
[35]

[36]
[37]

354-360.
RER, M. o ESR K SHR R SRR SY. PEERL:, 2014, 36(12) : 2569-2577.
FEEIF, Jr3Ca, TRERS, B8R, BRIHEG . 0BT K IR AR 7. FRERFE24H, 2020, 40(4) : 1507-1516.
ERICHG, BT A EDK B IR A A SOR K A2 S KO RS, LA - RIS IR, 2011, 21(2) : 54-60.
B, AR, IKI% 1998—2012 4F- 1 45 bR KK 2 S A% I B2 5 Bk sh B =C 4 7. BB, 2016, 38(6) : 1179-1191.
U, G . EAESTERE . dbat. B, 2011
A&, W5, %ISF'EH o A8 R KR TR B N A B R B 23 I SCHR AT, AR 4R, 2016, 36(1) : 86-97.
Hoekstra A Y, Chapagain A K, Aldaya M M, Mekonnen M M. 7K RiEPFH6 FF: EBRbRE 2. XIMRE, B, B, Dih, gifes, 3.
demt. BRE A, 2012
Mekonnen M M, Hoekstra A Y. Global gray water footprint and water pollution levels related to anthropogenic nitrogen loads to fresh water.
Environmental Science & Technology, 2015, 49(21) : 12860- 12868.
Zhao X, Liao X W, Chen B, Tillotson M R, Guo W, Li Y P. Accounting global grey water footprint from both consumption and production
perspectives. Journal of Cleaner Production, 2019, 225; 963-971.
LiuJ G, Zhao D D, Mao G Q, Cui W H, Chen H, Yang H. Environmental sustainability of water footprint in Mainland China. Geography and
Suslainabilily, 2020, 1(1): 8-17.

, XML LR RK R IEAN. SRR IEH, 2013, 28(7) : 1169-1178.
Yf\iﬁﬂﬁL, R, WU, #hade, ZWEE, FEA, KIAE R, WITES REE REVED 5 ROKEBLE G T, REERE2 4, 2019, 39
(3) : 985-995.
NBE, AR B T b IS A g o AR R R SCER Bl R R 4. ERBIESY, 2016, 35(1) : 37-48.
SR, PNARE. NI IROK AR S R T AR AL SR SR BE R B 7S 43 5. AR AR AEA, 2018, 38(13) ¢ 4596-4608.
HRYE, A, SR ASCHRZEX o EROK 254 7 R A5 . A8 2% 4, 2018, 38(7) : 2536-2546.
Wang L, Zhang Y T, Jia L, Yang G Y, Yao Y Z, Wang W P. Spatial characteristics and implications of grey water footprint of major food crops in
China. Water, 2019, 11(2) ; 220.
ket , 2R, RN, 0%, T RO B IS M AL KR EPEA. JERRE R . ASRBRER, 2017, 53(1) : 75-79.
WA, B, B AT K B IAT RS Y BT 40T, MRk, 2016, 38(3) @ 160-162.
BAR, kA, sk XBUKFHE RS K IR Z 2PN PR R R, 3R, 2002, 21(6) : 538-545.
Xian C F, Zhang X L, Zhang J J, Fan Y P, Zheng H, Salzman J, Ouyang Z Y. Recent patterns of anthropogenic reactive nitrogen emissions with
urbanization in China; dynamics, major problems, and potential solutions. Science of the Total Environment, 2019, 656; 1071-1081.
aEhtn, BREEHT, X070, ZRIGE. TTJRA S0 X AL & R IR AR I S R EE00. P EIREERL, 2001, 21(5) ; 468-471.
Ma L, Velthof G L, Wang F H, Qin W, Zhang W F, Liu Z, Zhang Y, Wei J, Lesschen J P, Ma W Q, Oenema O, Zhang F S. Nitrogen and
phosphorus use efficiencies and losses in the food chain in China at regional scales in 1980 and 2005. Science of the Total Environment, 2012,
434 51-61.
TIR, POV, FHA, TEE, AEH], R, KA. WA 2013 45 KRS EHBOE 7 KA ARHE. iRk, 2018, 39(3) .
1023-1030.
AT, IhER. T T IR R AT ik pEaT . AR, 2018, 38(15) : 5461-5472.
IR, T, o OB REUATEIL . R B IR, SRR S %, 2002, (20) ; 34-44.
Li M T, Finlayson B, Webber M, Barnett J, Webber S, Rogers S, Chen Z Y, Wei T Y, Chen J, Wu X D, Wang M. Estimating urban water
demand under conditions of rapid growth: the case of Shanghai. Regional Environmental Change, 2017, 17(4): 1153-1161.
EEZS, FICGH, Bz, FR0Rh 5T w8 it 3 T K S8 05K SRR REAL AT 40T, SREER =24, 2020, 40(7) : 2638-2643.
Pires A, Morato J, Peixoto H, Botero V, Zuluaga L, Figueroa A. Sustainability assessment of indicators for integrated water resources management.

Science of the Total Environment, 2017, 578 139-147.

http ; //www.ecologica.cn



