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Abstract; Ecological footprint model offers a new method for evaluating the sustainable utilization of water resources
quantitatively. Based on the calculating models of water resources ecological footprint and water resources ecological
carrying capacity, this paper made an evaluation on the sustainable utilization of water resources in China from 1949 to 2007
and then used Box-Jenkins Autoregressive Integrated Moving Average ( ARIMA) model to make a profound analysis on the
changing trend of water resources ecological footprint. The result showed that water resources ecological carrying capacity
per capita was decreasing, while there was an obvious increase in water resources ecological footprint per capita in China
between 1949 and 2007. When the water resources ecological footprint surpassed ecological carrying capacity gradually,
water resources ecological deficit emerged and increased annually, which indicated that the use of water resources in China
was in an unsafe state. The ARIMA model was applied to predict the water resources ecological footprint per capita in China
from 2008 to 2012, the results showed water resources ecological footprint per capita would keep on increasing, and thus the
state of water crisis would be increasingly serious. Finally, this paper puts forward some policy suggestions to improve the

sustainable utilization of water resources accordingly.
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g 25 78 ( ecological footprint ) B Ay 7k ¥ Y AT #3545 1 FH A 8 B VPN SR 4L T8 BB ) IR TN R TG iR 78
it BRI FEBOARFEE Z AR SHE . IE4N Mathis Wackernagel T 5 , A28 2B i AL B A
RGRBERIE JEEF YD REREIR SE 4, ZAL T #b T SR FIACR IR M A58 , o oG 41 X5 Y i AR S5 e
W, B, o T SRkl BE 2 55t SRS M P R 8k R , 75 2 AR 28 R PPN VR 3 — 20 G , 4%
IK BRI ZS B B S HTAESR Z Hh , I R PR 7K BE IR ) T R 82 ) FAR O o

VAR, S AR FX KR EA S R ST H TSR, B AT, ANAES Rl AR IEM KR IRIHFE EEHAR
I AP IRAR L — /K R IE A 75 JE 378 (water resources ecological footprint ) , RIPEF 7K % Y5 AH 56 T8 #E 97 58 57K 45
TR 5 . 7K 2 38 ( water footprint) @, BRKE /K BE IR A IS AEIT B BUK IR & . PR R 24 BB — B, Hit
BHEMFE T AARES . EARER KGRI 200 4 T KR 8 AR 72 R KRB A 2SR K R 3 4~
R IR T KGR AR 2SR LA BOK R AR S AR TH RS R XYL IR4E 1998 ~2003 4EK IR AEDS
JETBAIAE S AR BT T I 5 oA, R A AT It X K PR A S R A TR . Tl B T
2 NS5 ZE 25 U] M /K58 B OB AR 4R T /K SRR B AT S R A e

SR, B RT3 A DX 352 T b RIS 7K 1 A 2 2 8 [ A, i o 8 ) 7K W U0 A 2 2 8 1) 72 3 e 3
B 2 THR A BIBFFT , HARLE IS 7K G U5 AR 25 2 70 A A 25K 3 7 9 Rl 5@ el A g P FE A X 7K T A T 45
SERI AR BUAE b2 e B FI  BRLIHG, 4 SCHEAG K 5% U A 25 R 08 R 7K WU A 25 K 8 THIR RS A fy Ll
b MK IR A RS A R PEN R, R ET BE TR 1949 ~2007 4R /K BHR AR S R I FIK SR AR S AR 1)
el b B %54 8 B3 30°F ) (autoregressive integrated moving average, ARIMA ) B 3% FE /K B IFE A S 2
A F A HIRAMBETE , HBURERT TP K B IR TR S A PRI, 8 7K TR AR S PR SRAR HEAKHE
1 KHFBESBTEMESKFNTEEIME

HRARE A 785 R IR R ) TR, 7K A 785 2 308 A o T P 9 7K T T B 2 A D R I T 7 B A 7 L st TG AR, B K
TRV i TE AR 8 0 R Ak, {8 AT 45 B AT T A BRYE B N OR R b XA B LU R M Y . A PR KD Mathis
Wackernagel %37 f A= 25 2 i 20 vh K Soxt T/K TR DD BE R AR O R, A4S SURR IR AR 28 R il ik S /K R UR K 7
FTHRK TR A SRR A S LT IR, AKRIER F BARGHE K A S Rl KA S Rl (a4
T 7K A 7= K B A K ) Rk 5 Je A28 R 30 (V57K BRI BEFIZK ) 3 MEF4r (R 1) o Hp K= mAS
RIS R NS TH Bk 7 b R 7K TR oy P 5 R OK AR 285 R 8 B R N S A AR 77 AR 1 3 R P IR K B TR T 2%,
{UEFENRLEETE P EERK, BEFEAREMSETE P R IK G IR BT FE ;7K T5 G A 725 2 0 ) 2 e
i BETS K MR XS 7K BB TR G . BRI , A5 SON 7K SRR 7 B 20 2306 /2 T AR 28 R AR A rp & 28+ B S 1Y
R

KT 15K FRT B ARG T3 i 5 29 DA R 3R I 7K 75 e 05 T G B8 i 2k, X /KI5 AR 28
JE AT VR OB B B A R R AN e R 2% SO M A K W U5 A 5 AR TR E B K 7 i A 2 3

IR A2 R
K A S R R A R -
EFy, =N XAEF y, =N X by xAAy =N X ¢y X (ACyp/APyp) =y X (TCyp/APy, ) (1)
KA R R AKX
EF py =N XAEF oy = N X py x AAy, =N X by X (ACpy/APy) =y X (TCpy/APy) (2)
L BK ™ i A2 25 R 38 B iRK A 75 5B 8 AT 5K B A 25 i, ot AR 3R

EF, =N xAEF,, =EF,, + EF (3)

O HR—AFEMMIK (Virtual Water) Fefiti b4 HHEE ; Hoekstra(2003 ) 7K R 7B RE SCHAEMTE A D (— M ER — MUK R—N) TE—E
FiF ] PR 9 3% BRI 7 I A0 R 25 9 e PR K R IR 5 — 1 I Rt X 7K 238 45 T I P PR B Pk R 2 ) A R UL et 11 i (SRR
i) HRgR
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Horp EFyp 09 8 7K 7 i A5 R 8 (hm? ) s N 5 N A BGAEF yp 3 NH7K P2 S AEZS BB (hm? ) 5y H2BR
IK BRI R ¥ (Equivalence Factor) 5 ACy, 3 AXJ/K 7= i 2 & (t) s APy, N EBRAK i P2 4 7 58 T (v
hm® ) 3 TC yp 23 S8 7K 7 i T B 42 () 5 EF oy D9 B BIR K AR 25 JE 58 (hm® ) 5 AEF 9 NIJIRIK A2 25 R385 (b )
ACy IAIIBAKIEFER (m®) 5 APy Ry 2BRKBFIETF 4B S (m®/ hm®) s TCy Hy B IRK W AE R (m’) 5
EFy i K SRS R (hm) ,AEFy, 3 NBIK GRS LT (hm®)
®1 KAFRWKPALER

Table 1 List of water resources account

A e R

Tl B Biologically productive i
Sub-account Calculation items Remark
land-use type
BJl Mathis Wackemagel
K= i A 2 R J BT Bl 2K ™ i iR A 25 R RS R R K
Aquatic products Household consumption of Wat The same as the water area in
ecological footprint aquatic products aler area ecological footprint model put forward
by Mathis Wackemagel
. T FK 7 Y 7 RSP E
Yook A S éE{E‘FH. KA 7 K B AR K KV ﬂi)'CﬂLEE‘? KBEIR st oh
. . Domestic water Process water and The denotation of water resources land
Fresh water ecological footprint . Water resources land K R
Water for other utilization expanded in this paper
. . 157 IFF 7
KT A AL 15K SRR R K KGR

Water f d acid
Water pollution ecological footprint aler or sewage and act Water resources land

rain dilution

1.2 JKBRIRASRE SRR A g

IKBEVR A AR ERT ) R Ae AR T R R B & At & R JRIK T LA R R e AR RS R, e —
X IR K IR R G % XA SRR W RS R R M B ST . IR RIS, — 1 E K X 7K IR FF
ERIHRE BT 30% ~40% K5 | BUESIRE TR —RIMTAEE R, FH I TGIE NEARKFE R LT3
B R BT B R, KIBUK SRR IT & I F R ER A REL B 100% , 701 1% KIS A K SRR A 2SR 8 B /b
1Bk 60% FI T4ed R IR B A A

HRAE_E R T, KBRS AR IR AR T ERRR

ECy =NXAECy =N x7 Xy X @y X (AQy/APy) =1 X by X @y X (TQy/APy,) (4)

Hrp ECy, Ry BR/K SR A ARE S (hm?) ;AEC, g ABIKBRAES AR S (hm?) 57 /K SR & BT
RFIFAZ(BUEN 0.4) ;05 FKFIE=RE T 540, HABIKEIEIA B (m’) ; 70, F/K I ER(m’)
1.3 EligdE 5302 & Ui

S T I BRI K SRR AR S R AR S AR I KA A Sh ke, A SCE B R AR By 1949 ~ 2007 4R, K
P BT R B BEERIE T R BSR4 ) s R A D E0R GDP B35 k8 T G b B 1 H4E G i Bephil
g ) AT AP EGE TR ) 5 /K BRI B BB R IR T4 B — IR 35 UK B IR TEM s TR 7K BT FE B 500 Rk U
FATLE M AR AR RIR AR o

TES A SCHR RO ZEA 3 13 8, A SO BRoK = i P27 o 0. 18 vhm™ ™) | SBR/k IR F- 3 4 77
BEI N 3.14 x 10°m>/hm™ ™ 7K BE U6 = B PR TR Bk IR R VR 5 MR
1.3.1 KEFE-=2HF

B T RIZE A A 7= b A 7= T EAN R IX 2 [ A e 25 57, DR MG 45 b IX RIS A6 40 A 7 - b S B
FUR5| A Mathis Wackernagel $2 H 7= & [H 7% 5 s AT ELTET RS A BB BT He o

BE 2EOKFE=ER 7RI 1, W XIBAEEEE T (oy) MIZXIBKEIEF-¥ 4726871 (DAP,) 54
BROK BRI 758 11 (APy ) By HUAE , A
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@w =DAP, /AP, (8) 2 HAHSERKAFCRET

lﬁ Jﬂﬁ *E%E é }SR %B ﬁ} liil ZE 7J(7'J$0§ E(J % 3 —I‘ﬁ% EI Table 2 Water resources yield factor in some countries
’ ) ' BB AR KR RET

1%&" ;H\:*Em EKJ 7J(E§ﬁf£ E“lﬂ % ’ ﬂ12|: %%ljlb"% 2, (llzllfitry Water quantity Water resources
1.3.2 KEFEHEHRF (m*/ hm?) yield factor
FARRA P LR G BE e E o o
BEHA IS UGS A LB, o o e %
_‘/l\igﬁﬂ_ﬁ%, u%ﬁ%ﬁﬁﬁ—%\ﬂu*ﬁﬁttﬁ% H 7 Japan 14700 4.6815
HH, fiI%E K Canada 3130 0.9968
I TR ERT ¢, STAMEK 0N i 6050 1,039

HEW PR TR P 3 A S A7 01 (AP,) BR A 23R BT A
BIAEY A AR P EA A T (AP) AT -
&, =AP /AP (9)
H TR A 2R W B S S AR AT R A T3, [ = B A AR 2R ARG , AL, R 4 2 7 T AR
X 7 X LA G — BOAR HED AR SCHUE MO SR AR 9 WWEF2002 3155 i K B8 U 35 5 BB 74 D (B
(#3)",

®3 ARFEHEETFY

Table 3 Equivalence factor for water resources ]

A P R

Biologically productive land-use type Chambers (2000) WWEF(2000) WWF(2002) EU(2002)
7K1, Water area 0.06 0.06 0.35 0.06
JK %5 Fi b Water resources land 6.97 7.78 5.19 8.20

FHR B H MRS (2008)  The datas in this table are obtained from Huang Lin-Nan, et al (2008)

2 KREFIFEFFHFLER AITEMER
2.1 AHKEHEESHFMAIAKREASER
F— DX SR N2 7K B 05 A 285 2 30 [ L H A N 7K R A S AR R TR B, (3 7 2R A K BRI A o
(AEDy) FANYKFIRAB B AR (AESy) o HILATTS:
AER,, = AEF,, - AEC, (5)
Hrp AER, W ABIKEIEAESRIB 5 ANEKFERAERRB I Z 2, 4 AERy, >0 B, A¥IKREAS K
324 AERy, <0 B, g AS/KRIEAS AR ;24 AER,, =0 B, /KR IEA ST,
2.2 KEHEESEIIREE
FI R SB7K G R A S AR5 BAR AW —A [ Z S X AR IR i AT R F S L, B — D RE R, A
Bk B IR AE ST AR A DX ] K R AT - 22 A B O LR PN 184 , A BB S B A= SIS BT AR 32 1 R
JISREERIAN KN R T BB R IR A S E IR BRI KN, A G T KR E A S E 3880, I8 HE o
F—E K XA KGR A S R 5 ABKRRA S RE I R, it AKCh
EPI, =AEF,/AEC, (6)
Hrp  EPL, K RIRASIE 1468, 20 <EPIy, <1 B, RIZXKEK IRt A B RTINS 2, KR IRIT
BT %R ;4 EPL, > 1 B, RIJZX KRR S B/DTIH R, RS IUK IR T FF 2R,
EPIy, R , KB IR 222 B MBI EBK ; 24 EPI, = 1 i, R X 3ok IR UL 248 , K BEIR % 240 T il 5

® Mathis Wackemagel (2002 ) F| Flk 5 ERRUR AR @RRRA A S X (GAEZ) K H FRRL A RGBT (TASA) i T i) 3t B RIS FER AR 47
B AASEER A A 2 L 45 B T, SEBT TS R R, 1835 40a Fh3y i I 7 RUR A R o 4] s Rt , AR SCR FARRS 3945 9 T2
ALY
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IKBEIEA S SR BOR— A A FE BN B, BEVES 3 I PP AL 25 2 5% R G X K IR 1 BB 7 56 BE i A N R
AN, R — R AR R K R AT RS A AR BE T B i o TR, KR VR AR S R P8 B RE 18 — M X &2 Pt 5 &
J i T B /K IR FE 2 B 5%t X MK IR AR BN A DL EE & &k , 7 LLE B e BB XL A Tk 3
B WERMEE
2.3 JiJt GDP /KRR A 25 ik

h T A B K SRR IR AR, A SCB ] AT TG GDP /K MR IE AR 28 B IRX —J84% , W Xk X K % U
A7 R0 5 B P A 7 BB (GDP) B HUAE, HHRE AT -

Ji 7 GDP /KA ik = EF,,/GDP (7)

Ji7G GDP 7K BE A= 25 iR , 7K W R A PR AR UG s e 2z, A A R g o 4B AR AT R B B —
(B X)) AT K
3 KRBEBRIEZHELZN D EE —ARIMA ERE

1970 4£3€E4E112# K Geopre E. P. Box FIZESEIHEFK Gwilym M. Jenkins 42 H} T —HE5C T I [A] 751
SIAT TINS5 B 7 5, PR Box-Jenkins EAE T, fRFK B-J Jr¥k. ZiE B EHAR3F2 (ARIMA ) 51 2
Hp B EZE WA Z — ARIMA B8 (TS B30 & TR AR () 5 51 e 3 Tl

FZRAFREEFS v, , RN d RED A FRFS, By, ~1(d) 0.

w, =A’y, = (1 -=B)%,
w, JFAJF5, WA E57. ARMA (p,q) B
é(B)w, =86 +6(B)e,

% d BrE5 51 ARMA(p,q) BAIFR N ARIMA (p,d,q) BEAL, H— R FRREAN

$(B)A'y, =56 +0(B)e,

Hrp,¢(B) A EEET,0(B) IBahFHHE T ,p v B BEEET KB, ¢ 983 PRI RB AL &,
H—EHBE RS,

HRYE ARIMA BRI AR , A SCLAHTH R TR IR E 1949 ~2007 4E7K R A= 75 12 70 B 1] /7 5 B 1 it
A, e I O AR E Rl 22 A R 3 R AR T 5] 5 8 A BT RE A 3 S ARRAE AT LB 58 B F S B 3
FEX BT AR R T S WIS |, KA T30 /K B U5 AR 25 3 i Tl 43 47
4 HEEREHH
4.1 REVKFEFEASEE A SRS MESFFT

HRAE 7K RV AR 25 R 78 BOK SRR A /R B TR RIS M 45 R 7, 1949 ~ 2007 48, REKRIFAESZ
R R ZBAERIE i H, E K AL B 4. 61% ; TIARYE KA FR T T7E 20 42 80 4240HI F I 4 (1956 ~ 1979
) 24a FORHITVEMIPRAT , 3 E KRR B R 28124 {2 m’ , & 55 " ROK IR IEMN 4551y 28405 {2 m® , RKHAK
BRI EK R EASRB B AK, EXMFLT , K FEIEAES Bl R4 T 1996 487K BT I8 A S K
B, FBOKRHEAESHFFHH AR,

MAREPKFRFE 1949 ~2007 4, FRE A B KGR AEDRKB ) B L2 TRESHE MAXKFEEASRE
B EFE,59a I T 4.6 4%, AFEE K ARIKF] 3. 02% , AT A XK B RA S KR FBEIE K, 23
5 A 7K SRR A S AR AR Bha B, 1992 4E 2 1997 4230 E A 7K W U8 A 25 L b 4 K A B A s 30
FEHIEK 6.02% . B 2007 4, FE AR K FHE AR R B 1.9200 hm?, i A 7K %05 A & &R F1{UH
1.3335hm” , fy L7 R A AE S AR 3B T 0.5865 hm ([ 1) . HLR I, T EKREIE 2 Al T HAR
73, KR IRFEBRRE H 250 o

MNSEPK G IRAEZS R IE A B L1949 ~ 1995 48, ABRK A28 R B i M HL R T AXIK = AR R
T, T 1996 4R , 3 AI7K 7 it A2 25 R 700 Rt A S0k A= 25 2 8, 3 2007 SEE B ABTRK A S 2
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—o— NBKBHRAERRIE AEFyw —a— ABPKGERAEZRE) AECy —— ABPRBWAESHF AEDy

\

2003

997

999
2001
2005
2007

AHmi
Area per cap (hm?)
=

1 REAB KGR RE A SRS LSRR LB E R

Fig. 1 Changing trend of water resources ecological footprint, ecological carrying capacity and ecological deficit in China ( per capita)

WA 1. 65 £3% , FLIR I 3R E K 7= I g sl B i, 3
60 4E AP35 K 8.35% (K 2) .

TKGETR AR 2SR 30 Y K 3R B 3R B XK BRI &
FIFAFREE M3 K, N D3GR A A 37K B U8 AR 25 12 30 1
BRKEBERBEHRAKFH AR EEFERE, 1949 ~
2007 4E, 3R E B H1 54157 A _EFHE] 132129 A,
R 1. 55% , i 37K BEUR AR 75 R i AF 4 R
K3 3.02% , KK FIEE KF LXK REES
BRI KT A O KAZN, KREETF: —
JH A SET R R KB IR R R K 75— M2 BEANKSES R Ra
H, KR LORFCE K BRI R A A RAR, SHBUKBIE 5y 2 Changing trend of the composition of water resources
R R, MARBASHKRFRERET/KEBEA  ecological footprint per capita in China
BRBAA S AR A K, KR EAE T A
HE% HESERZET AR ESRRIEERE R =E,

4.2 REKFEHESEIRBOT

12 FH 1949 ~2007 4E3% B A7k SR AR 25 Rl J A R B SR, i BRI AR S R S138 8,
AT BE 7K B2 IR B AT HRE SRR FROL . DABT 3 FT T, 1949 ~ 1995 4R, 3R E K IR A 8 B 1 8 BOE 4 L5, B4/
F 1, RAREKFEIF KA LT L 2R X2 B TEREEFBOR, REA O 1R 4 F 550 A R,
TK BEIEAE R BUR AR BBV 58, AT AR BIR A%, AR R EKREF LA AL TFL2RE R, A
1996 4Fi , Tk EAKRIRASE A HEM 1| Bk E4k8 23 EASHO, RHKREKEFELF—FHAL4LE
RE. HEEHSETTER, T AT AR A 7= B3R AR 16 MR 7K W U5 75 SR A 348 4 R0 s P xR K 3 U8 1
SUBITEAE , IR T R E X K SRR AT R R AR R, R EUK EAUE B 3R
4.3 JKBIE MR FRCR T

W33 77 70 GDP K WRUE A= 25 Rk , T DA% 22 3k B /K WEVR A AR R/ BBl 4 BT, R E J5 o6 GDP
TK SRV 2 L A E R RS, 1952 48, R E J1 70 GDP /K AR 25 R F5 >R 2 38. 6636 hm® 2000 4Ky

B Ak AERRIBAEF e [0 NIWAK AR R AEF i
100%

80%
60%

40%

20% |

0% B2

N HPIK G A2 e b (hm?)
Water resources ecological footprint per cap

© 1998 4, FEK GG AH 34107 {2 m?, Ho BAEHEK 22% , (A5 3 K BEUR A A5 FE 14 BUN LAF IR 1. 13 B2 0.96
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2.1593hm’ , 5 2007 SE 325 RN 1. 0286 hm® , LB/ 6.38% . FE K BEIEF AR ILEMRE T B
R, HEEEZAR, 7w, REZFFAMICHR L SR EIR R R R 2570 K07 R Bk
ELXH 7K SR A 2T K F BB AR BE M 58 5 55— 7 T, SR R TR L B0 R A2 v 192 F A s sl 20 7 K

FIRHTEFE, 125 T KR IRAF AR

=1
. § i e KA S AR EPLy
m3 12
Eég 1.0
ﬁg 2 08
w5 gos
K2 o4
"%g 02
§ 0

B3 FREKGEIRAE S R TR E U A B a4
Fig. 3  Changing trend of the pressure index of water resources

ecological footprint in China

4.4 ARIMA R 5K BEIRAZS 2 T
4.4.1 JPIPRERK S O

~
[
1

——J5 SEGDP KR A: A2 i EFw/GDP

N W W A
PIR=-IRV IR

_ = N
S wn O

EFyw/GDPof 10* yuan (hm?)

Ji TEGDPIK G IR A 25 R i

S W

2003
2006

B4 FKEPIEITIC GDP K EURAE S R X 1
Fig. 4 The comparison of water resources ecological footprint per 10*

yuan GDP in different years

A3z il ADF (augmented dickey-fuller ) 75 % A 357 7K B8 Y5 A 25 2 708 B[] ) 5) 5308 7K F e H— B 22 40
AR TR 5, K50 3 2 P s 5 T ) At e R I SIC HEN KSR 4h R 3k 4.

*4 TE ADF H{URBILER
Table 4 The result of ADF unit root test on certain variables

A ADF 3045 i1 I L1 BEWAKF(%) HAIARK I EE
Variable ADF test statistic Test critical values Significance level Conclusion

AEFy, -0.9025 -3.1739 10 JEFF4 Stationary
AAEFy, -3.1907 -2.9135 5 %% Non-stationary

A Z%38 A Eviews 4G (FR),A #R—Br224rE 3 This table is obtained by using Eviews (the same below) , and A stands for first

order difference

R 4 AT, NSK IR A2 R AEFy, /KPP T 10% B B2 MoK F ERARFR S, TTH—Br 270

FF%) AAEFy, 72 5% B9 8. % YK F EoAFRRF 51, =B

Ajfgyj(ﬁﬁﬁ_:}é& JE 3R ﬂg—ﬁﬁﬁ%f‘%;ﬂ]o L XF—Rr#=  Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob

Ay JE B BUYE SR AT 0 Ao A0 B, B RHET B B TR B R
A X;o
4.4.2 ARIMA AR R 505 2T

AR X, ik B AR SC-0R B AE AT (B S ) R B,
BEA I BRI H R FRE, 56 ARMA (p, q) BERIAR
fiF, AT ST ARIMA(p,d,q) BT

XFF ARIMA(p,d,q) BAV S p,q MR RE , 4 3C
T SRR B A 2% bR 55 0 AH 5% R R i AR AN 2
FePE, WI2B 0 5E p,q WITEEL, SRJGARYE AIC 1 SC #EN| &
Rtk p,q 1H, R S% S-S50

0.690 0.690 29.079 0.000
0.613 0.261 52.416 0.000
0.444 -0.099 64.909 0.000
0.246 -0.237 68.806 0.000
0216 0.142 71.859 0.000
0.135 0.061 73.079 0.000
0.146 0.074 74.535 0.000
0.107 -0.093 75.333 0.000
0.159 0.147 77.128 0.000
0.128 -0.040 78.307 0.000
0.029 -0.225 78.369 0.000
12 -0.031 -0.130 78.441 0.000

[
[=RNCRCCIEN o NEV P - NEVS I S QU

[

|
1
i
1
1
i
1
I
1
1
I
i

B5 X, BAHR- B AHR BT E
Fig. 5 The correlogram of X;
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ik 5 A -l AE O A B AT R, 3 AN R R R AE O RE N O 2 504, BT DI p =2 B 4; BEAR N
FHBMHXREB R 3 804, A ¢ =3 54, Bk, A& 5 ELALSY ARIMA (2,1,3) (ARIMA
(2,1,4) ARIMA(4,1,3) &% ARIMA(4,1,4) , &R E A, BB p=2,9=3,80 ARIMA(2,1,3) R 254
TEMRRAL, AR SRR LR S,

RIER S5, ATESL AT ARIMA(2,1,3) 157

(1+0.201B -0.305B*) (1 -B)*y, =(1 -0.839B -0. 561B> -0. 686B°) ¢,
S.E =0.0155,AIC = —-5.4097,SC = -5.2288
Adjusted R-squared =0.5767 ,DW =1.9647
%5 ARIMA(2,1,3)BESHMEITER

- 0.08
—_— ﬁ% Residual Table 5 The parameters estimating result of ARIMA (2,1,3)
—— FBMA Actual 0.04
- BAH Fitted N model
0 AR E3 PR T4 p
0.04 Variable Coefficient  Std. Error  T-Statistic
-0.04
0.02 L \ I AR(1) -0.2013  0.1689 -1.1919 0.2388
: -0.08
. /\A[\ [\ ) /\v/\// \[\ \'l\ AR(2) 0.3050  0.1673 1.8226 0.0742
VI VWV WY MA(1) 0.8394  0.1244 6.7480 0.0000
-002F 1
V U v MA(2) 0.5612  0.1732 3.2411 0.0021
B g MA(3) 0.6856  0.1256 5.4577 0. 0000

55 60 65 70 75 80 85 90 95 00 05

El6 ARIMA(2,1,3) A& 450 MR EA S
Fig. 6 The fitting and the residual of ARIMA(2,1,3) model
At Rl ZE T R BEXS PSR 2B, 3 200 BE X B S PR S5 A Ak
W Z AR B —%  The left tick mark of the axes corresponds
residual, and the right tick mark of the axes corresponds actual and

fitted. The left column head of the axes consists with the right

4.4.3 ARIMA #7456 -5 T
HRYE LR ARIMA(2,1,3) BT LS 15 B IS5 R IR 2RSS R ANIE 6 FTn . MBI H AT LUA i R
UL (AN SE BB R A2 3h B A BEAF 9 — B , RIS BY A 5 25 (E /), R B BLE i T 38 RS , PR A Y
U RENEAE
SR, A=A T SORVE, T LI B F sk 22 R 15 1 MR A i AR I O AN T G, 7 B — P A
o W REY R 2 7547 ADF #6556 (3% 6) , RIIFRZEFIIME 1% 1B E MK Loy B 12

A, T LA R H 582 PR 9 0 3 A0 A .
%ﬁﬁ@%ﬁ%ﬁ%%@ﬂﬂ E[ @%?-?F?ﬁﬂo ﬁ*ﬁﬁ,“%ﬂ , Table 6 The result of ADF unit root test on the residual
AR BRI AR MBI E BRI N, BEF Rl T g5t »
FIHEMA R, A LA, ATHE ARIMA(2, o 1:% — ISt

. ADF K555+ ADF test statistic -7.2239 0. 0000
1 ’3 ) ﬁiﬂj\]ﬁ{iﬁﬂ ° 1B FH MK (1% ) Significance level -3.5527

iz Fik ARIMA(2,1,3) #EAI%F 2001 ~ 2007 4
FRE A K G5 A 25 2 70 647 T, S 2 7 % 2=
(H3HE) LR 0. 54% , BRI FT LA Dy 07 F IR U X6 3 N 17K B 98 AR 28 R i AT S T 2 AT A7 . SR
7 AI%0,2008 ~2012 EFREABKEFEAES EBERFE EASE P MEREFEFWTF 3 ANFE:H—,4
Trit S B R ROK R IR AT FEECKR , BRI E FI/K B3 Hl 22 , (H /K B BIRAZF B, Tl ARk A 7= F
SREEAE TG FK B BB I B T REASBKEEAS RSN EF. B2, A TFAFEKFRER, K=RE
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TR W I , PR 75 2 58 22 (/K S AR A T YL 3R, DA R 3G /K 7= i i R 50 =, B TP TR R R BE R K
BRI, X 7K BE R ERSE = A T AR o Tk AR 77 B AR A= 7 B 7 A B R B b R K AR & 5 K FE & R
AL AR AR B B IS 5 T KA, ] 7K IR B B SOR O, 15 R SBUR/K R IRIEAE R EA A Z . B,
TEK FIR S BA BRAITELT , 3 R E A R AHIK TR FEARME , LU PRK BT IR 22 2 FUK BEIR I AT Hp 88
5 mRREN x7 BREAHKERESEEERES N ER LB
zlngI@FHF)f %ﬁﬂ@ﬂ@%dﬁﬁi?‘& /'353@E %ﬂéli'jﬁ% 7?;‘2 Table 7 The comparison of the actual value and the forecast of
FiEAERL XTI E 1949 ~ 2007 4R K & I8 R] 52 ) water resources ecological footprint
FARBLAE th 22 WL PEAY , @ 13 4 2 ARIMA 270 4 SRR (hm®/cap) B (h?/cap)  AHRHERZE
‘{)HHT?E@ 2008 ~ 2012 ﬂiﬂﬁj\i@lmﬁ‘ﬁﬁg?‘gﬂﬂ ’ JE Year The actual value The forecast Relative error( % )

e I A
ANBPKFIRAS AR Bk E R TRESHEmARK 2003 1.7302 1.7406 0.60
VR A S 2 70 W 2 4F b T, K 9 VR JE Gk [R) R H 28y 2004 1.7927 1.7599 -1.83
ﬁo :@Fﬁ ARIMA(2,1,3)@2![3‘]?)71?%%%%%,*% 2005 1.8384 1.8138 -1.34
JUE, REA S KRS i kg 2 E Tk s gy, 2% 1881 18076 S
2007 1.9200 1.9141 -0.31
IKFENE A H 25712 2008 B | o377 ~
7Kﬁﬁi§ﬂ@ﬂi§ﬂﬁﬁﬁﬂ%%%ﬁz@“ 2009 - 1.9507 -
TR AT RRSE R APIRBL AR AL T — i B B . SRTW, 2010 - 1.9637 -
B T2 AR X 7K BRI P 28 R 4 BOK IR A S 2 2011 - 1.9894 -
EHE B R, R, B AR 222 - 2012 -

AR ELR A Rt — PR K M 5E 3% , T B i T4t
B BB A SCETH K IR AR S R B R F IRK TS R AE S Rl BEE KT S AW R, KI5 3R
R R R EL 5 | B B4 25 YA B ARG 7K B T8 34 T 3 S5 01 Y T e B DA PR R B Al o AT, Tk SRR AR 2
RBHEHZ B LT ARG L T AR FR K% ARIMA BERIA B i1 )5 BR 4%, PRt , SRR A SO i B9
ARIMA(2,1,3) #RYE I T @& MR K, BEB A 1005 3 B A K IR AR S Rl 2 sha 4, (B R REEAT 4
BT o

RAETFAE—LET7 1 LA R B AR SR A 35 R A AR 2 AR B BTG5 RATH AR BB B R W 3R R /K E U
HIEHUE S K IR AT RS PR O o BRIt , o ARAS L 30 [ B AT K IR AEHLTE 4, B0 K SR vl +¢
SR RPIROL , B e AR R AT 0 AR B IR AR R, Bt A 7 A A 15 T 2807 30, K IR AT A B At & A
TR B A 2R 5 FLUCRLE R FH AR R B BOR A K BB AR , AR B B0 3R = /K BEUR AR R PSSR, (SR
B TH AR K BRI 7 S R A B T AR s i m , B IR B K TS G [RBIG 7K SR AT RS2 A R R, 78
HEBEE S A, BTG K HER A RIS, S f T3 7K BB IR AL , @ {5 /K R E A A, Ak SR 7 SR B, A
SEBK FEIR AT RS ) B o
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