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Abstract; In order to evaluate regional human-water harmony, the concept of human-water harmony
was introduced and, based on complex system theory and harmony theory, a set of indicators to eva-
luate regional human-water harmony was established. With set pair analysis theory and variable fuzzy
set theory, set pair analysis-variable fuzzy set model was set up to analyze the development trend of hu-
man-water system. An ideal development state of a system was determined in the spirit of cooperative
game theory; a cooperative game distance coordination degree model was established to evaluate coordi-
nation degrees of human-water system. On the bases of development trend and coordination degree, a
multiplicative synthesis model is used to evaluate regional human-water harmony degree. The above-
mentioned models were applied to assess the human-water harmony degree of human-water system from
the year 2000 to 2009 in Shaanxi province. The results show that the human-water harmony degrees
were on a slow increasing trend, but still in grade I and IT, disharmony and critical harmony. It indi-
cated the level of human-water harmony in Shaanxi province was still rather low, which is in close ac-

cordance with the fact in Shaanxi province. Comparison with fuzzy comprehensive evaluation model

i HHE: 2012 -09 - 09
E£WH: EXARBFEL I H (51179160, 50879070) ; PHALARMBMHE 24015 B S 1R 5
EE B B (1977—) 2o, SRR TTig N UEI , 52 4= (kangyan@ nwsuaf. edu. en) , 3252 AZE 7K SCK R HAF 7T
RIS (1962—) , 5 AL BER N , 2042, 1128 0 GEfF1ER , caihj@ nwsuaf. edu. en) , 2 ST KM BISATIT.



346

HEREDLAK T4

94531 &

showed similar results, which proves the feasibility of the models and reliability of results.

Key words: human-water harmony evaluation ; human-water complex system ;development trend ;

coordination degree ;harmony degree
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Tab.1 Regional human-water harmony assessment index system and ideal set

R, 5

XA KFE PO IR R A R R PO R EY

P AL AT Sy 45 b 08 BN 18 OGP 41
bR, AL DR AR FIE PN TR IR R, Ik 1 .

ARG RS & W 1% 13 2% \E3 V4
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Tab.2 Harmony degree grade standards in
human-water complex system
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Tab.3 Relation coefficient and relative membership in water resources subsystem of Shaanxi province in 2009

o Ik R AL AR S J
[EKZN
I % 1% JIIE3 V% V& I % % JIIE3 V& V4

X, -1.000 0. 699 1. 000 -0. 699 —-1.000 0. 000 0. 850 1. 000 0. 150 0

X, -1.000 -0. 886 1. 000 0. 886 —-1.000 0. 000 0. 057 1. 000 0.943 0

X3 -1.000 -0.954 1. 000 0.954 —-1.000 0. 000 0.023 1. 000 0.977 0

Xy —-1.000 0. 667 1. 000 -0. 667 -1.000 0. 000 0. 833 1. 000 0.167 0

X —-0.133 1. 000 0. 133 —1.000 —-0.133 0. 433 1. 000 0. 567 0 0. 433
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Tab.4 Development trend in human-water complex system of Shaanxi province in 2000—2009

B 2000 4F 2001 4F 2002 4F 2003 4F 2004 4F 2005 4F 2006 4F 2007 4F 2008 4E 2009 4F
KFERFRE  2.868 2.271 2.339 3.852 2. 668 3.722 2.382 2.919 2.569 3.091
KIREETFRS 2,126 2.185 2.185 2.159 2.104 2.153 2.185 2.138 2.155 2.389
KRETFTRG — 2.476 2.582 3.472 2.972 2.767 3.487 3.493 3.013 3.098 3.484
KEMFRE 2192 2.201 2.026 2.108 2.234 2.352 2.438 2.565 2.683 2.700

WETFRS 2.246 2.241 2.238 2.231 2.226 2.222 2.217 2.212 2.209 2.209

ZRTF RS 1.931 2.175 2.373 2.525 2.520 2. 669 2.750 2.958 3.305 3.493

B FRES 2.612 2.677 2.872 3.100 3.285 3.412 3.448 3.476 3.477 3.486
4.00

FHEA RSl 2. 636 A 3] 3. 486, 1B 10 4F[H]
NRRGAFH] TR K. (H SR, PRV A A
KRG RIS FGBAL T HAR A AT HATEL

. = RN
1‘55)000 2063 _2606 ”/;)2)9 > 2 A7kgéﬁﬁ]\iﬁ]§iq21ﬁ
o RHE R W KRG RS RA
12000 2000 GEFRIY KRS KRS KA R G R ARZS 1 2 B STk i ik 43 3
Fig. 1 Development trend of water system, human system  (0-399,0. 601) FI(0. 587,0. 412) MR (14) 15E
i:ljc eh?r?lggévoviﬁzgoggmplex system in Shaanxi pro- AL T ERE R (0. 486,0. 514) , il CGDCD #EA1&
RGNIPIRE , 5L 2 RIS,
HIF2 4 A 1 A] L, BV 445 B G R T2 3 .
TR XK R G, K ELRUK 9 T R o
S HKEF B2 FK W8 V8 T 22 40 10 R R A 9 F 71 i 50%
K. ph T AP K U B 0 U A3 o 75 ShO% —,
R FIKOTAR 5, 3R U A0 T 0 A K 3 5 0200 i
ORTE R K FRBE T TR T A B A AL T 20002005 2005 oo
ééé{%ﬂg%ﬁyiﬁ , X“J‘7J(ﬂ:i% B/‘J ﬁl ﬁ?ﬁ ﬂl’!ﬂ Hﬁﬁj( , E 2 2000—2009 4ERLiE K E SRS
IKFREER B K R A IR B AL N KRS A M RN

e AT K ARG |- TF S b, R A Fig.2 Development trend, coordination degree and harmony
[N IRZ )X ’ ~ =L U0

degree of human-water complex system in Shaanxi in

JEZASHMN 2000 4F 14 1. 931 [ F+ % 2009 41 3. 493, 2000—2009
RS 2000—2009 FREFEE AKFIETN R ERER R LE R

Tab.5 Assessment results of human-water harmony from different models in Shaanxi province in 2000—2009

fi7 2000 4 2001 4F 2002 4F 2003 4F 2004 4F 2005 4F 2006 4F 2007 4E 2008 4E 2009 4F
RIBASH 0.370 0.364 0. 405 0. 490 0.432 0.517 0. 458 0. 493 0. 506 0.557
PGl DI 0. 637 0. 989 0. 966 0.553 0.914 0. 631 0.794 0. 832 0. 543 0.735
i NS 0. 486 0. 600 0.625 0.520 0.628 0.571 0. 603 0. 640 0.524 0. 640
I AER 1 Il I 1 I I I I 1 I
b =AY
Iigg%gg | I I 1 I I I I 1 I

M 2 A&, OKE & R PRRBEEA IR 2001 441 2002 45 B BB R, (HIX 2 4 A R 25
Pl LS i B A /S B 2000—2009 4F FAEUN, BT 2 ARRARR JEKF R PR S
MNRRGAEZ FISMRIN R M N TR & 0 5.3 NKBREFIEEITEM
LA TRE. NKE G RS Aemd A (16) T AR 5 R G AL, 4528 W
A A AR a2, EER M 2 o, i\ 2 Figes.
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