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Abstract

As a very complex and giant system, the hydrology and water resources system has a close relationship
with the economic-social system and ecological environment system, and they jointly form a complex
system. Therefore, the research of the hydrology and water resources system requires very extensive
theories, technology and methods. Among them, the quantitative research method of harmony theory
based on the harmony degree equation plays a very important role in solving the problem of hydrology
and water resources. The proposed process of the quantitative research method of harmony theory was
reviewed, and the research demands in the field of hydrology and water resources and the harmony
theory application were analyzed in this paper. Based on the summary of the previous researches, the
application prospects of harmony degree equation in the field of hydrology and water resources were
detailed mainly from three aspects, i.e. the systemic analysis computation, the comprehensive evaluation
and the systemic decision analysis. The harmony degree equation (HDE) evaluation method, the quantit-
ative coordination degree method based on the unity degree (a), the quantitative opposition situation
method based on the difference degree (b), and the harmony equilibrium model based on the HDE have
been proposed.
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KIOKRFERGR—NTAEENERS, MULBRAKOKBERRGES, EEHAARKNETHES RS,
ABZAERGRATHEY, AUSE, AR—NEREG. Hit, SFRKOKRRERRATEEDIREZH
B, BORMITEE, Hrb DU N E AR KA R B AHT T T R AR 2 K SOK BRI E R B
RS . ASCEGEB T FIEREN T NERR TSR, #—Bo T KSUKBRE AR &R EAERE
PRRR: BT RENITARASK S, SRR T MERTREKOKRRETRMNARE, EENRGASD
Pt LZET. RERKOT=TTEAN A T AR B SOKRIRIRA TN ; Rl T SRR
(HDE)P 5k ETG—E(a)RARERNTE. B T40EE BB REENTE. ETAEELTRE
KPR,
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1. 5l

IKSUKBHRRGE— N T ERMNE RS, EZSEH ARG H T KERIREEARTE, R ZHH
AR5 AW AT I N R YA, RIS 78 B OGBS AT RS AN e, HURAE H 2 R 2 R (AR 5T 43
o HARHEREER H 2009 G UATERT FE /K SCK BRI R A4 H ) DARI VS 10 B A BT 9 32 B L ) RS TR B R
T R [1)-[3], FFREI R T AN K K R 5 [4]-[6].

EEHAESCRR[3] R AR IR T VAR RMERE . DABHIEMEY 3= 3 “R0ils” AR AR BB, BS “LL
MATr. BEWERZER” AR, A 12 3R R R AN Il B, FH A FE 5 F R e B ) e A )
L, FERANERERE, HANE S HTECE TR SRS 1S B AT 7T B e S, I8 F AN P e ok SRR )
B CPATST, SREANEHRR. FETPAL . AN O v R () AT B A T3]

I BE 7 R AN ), 8 B SR ANE R N BT E O R R, RANE IR B LA AL, H R,
FNEE R AR T AR RFIERRE VRN . AR RANE AR KB E B AR, KRS 22
R IRANEF 7 SRS 2 55, A B I KOG R IR o) R B e Sty SR, RIS RR MR I AN K, 75
BRI EIRZ, HNFAFHERFRN . A SCRIERT IO ARSI SR B, AT TR N 25 8 FH (1 m)
Rethk, JREEH AR T,

2. MIERBUMRAERETETRE
T 2000 4ERF T R SR LRI L], 36 E IR T R R Iy Rk s R R R
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FIi B J5 F% (harmony degree equation) (#1530 HD = ai —bj, H:r, HD JyF1i¥%E (harmony degree), a. b 43-Jl
NGEi— P (unity degree). 4> Ji¥ (difference degree), i j 435I A F1iE R % (harmony coefficient). A Flli & %L
(disharmony coefficient).

FERARL ORI, € L a,b,i, j€[0,1], H a+b=1. Gk, SR RAFE “BEA G — A2 BT HL”,
BIFFEAE “FR0” R, it a+b<1, Frbk, JERAESTHR2]IT SO a+b<1. H8R, WREAFBURER, WA
a+b=1,

£ 2012 FFSCHR[2] T RGENH T AN IR LB A EE TR, M 1 ARG B AT 78 0 SR (I AL
HWIEAE R Hrb, FEET R RME S BT AR EZIEA, J5T 2015 4EAESCHER[S]H e ST (The
Scientific World Journal) 4453+ FK A “Zuo-harmony degree equation” (72 FATE & 5 FE), f#Kk Z-HD J5#2(Z-HD
equation)= HD 7714

£ 2015 4 12 HZ BTRR KRR, B5E L HiHEI HD <0 I, BUHD =0, XFEHLRIEHD €[0,1] -
W2, 8 HD HHUEYEREIFE N[0,1], TsEbrit b da Il T 0 WTEHl. BB Eatr, BN
a,b,i, j€[0,1], HTLLHD = ai—bje[-11]

2015 4F 11 H 3 H, ZH VN KFAEZARIE N HIX—HNE G, B0 ESCEEIR AR =N A
RFE HD JElE, WX TR PARIEY o EXUWARE KT, LA NRRA BRI i, A
NHBUNT 0 [ OLRETT & SERR, A L Z AL E HD €[0,1] .

FIE B E AT R . 2 HD = LI, ATRLAAR BRI 2 HD = 0 i, TR R TEEATIE.
B 2 5 A AN, 35 A 1) 52 A IO BONIRAS s 24 HD < O I, AR AR AN, S2br_E 44 7 18] 06T (opposition)
K& M HD =-1 0, "TRIONREENERTIRE . Pk, € HD RBUEER [0, 119 & 2I[-1,1] th /& i Z 1) .

% 8BNS BT R B o A g RAEVERT EL 734, ASFEXS HD RO T B AT REPE A e, T 4% R S bm
BUESE R, BP-1,1].

UbAh, R 7 RRR BT, AR NS EE(HD) 2 5 KT 0, 40 AN X35 1) [-1,0]21% HD [ECEIRAS (the state
of opposition), M “5E&#xt” B “5E e RNEH” 5 2) [0,1]F % HD KA1 & (the state of harmony), M “ 584
AFE” B “ERME” o HHD =0 K, LT “FHPRE” 5 “HERE” 208 “oE” MilmFts. “CAME”
HA—EMZ “FX” , AR EEmAECR. FE, ARG BIF—Epe “fnE” , Waraek
AAETHON KR BOPIRAETH HD 5, AT DUR A T 2 F0 P55 n) @ ORI 58 FESEEcr, B A0 o) @ i 1
S, — B3 RIH) HD > 0, JX ARG B0 R B8 AR A XS B 1) i) i o

PLERIRCSHE (AES: FEIE « vk « MDY (55 2RR) [31—Hrh, MR 5 REdh HD i BUE Y
BEAT T BBl IR R N € [0, 1A YO FE SO SEBr i R BB VE I [-1,1], #h/E T HD A . XEX IR
XTI N O NG §i

3. MIEEFHRRFEKIK RN R A

BB NISEBhI R, Aittt e kg, NKKRRHMES, KK ERZ, Rl NS AT pr AR A 1
TERARIIABLRAE, DA NKAE AR NKRRBIGE “RE” 2%, ZKRNFKRERLIRIESE.
WA EIX — R, EAKOKEIRTE A “Hilzh” , AT 2 T2 AKoP & 1. H 2009
FRHAE IR EATI R ELR, CER T Sl g M, MEAT.

1) BTAEETE, SEERNKRRMERRE, P KREF AT KEEIT AW &2 X
BR(EGRE) . 2T AR, B SN T KM RINT & 81 ERE R i, N ZES]—
SEFLR, g ()RR, B D). i, BT NRBKRIRE R A RK, AT AR K B2
PRI —RE PR EE Y, TSP K BT A A A B il B R, BRI AE I E, 38 A R 5 ().
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NSRS 250 G). Lo, AEKBHEITRAIH TR T, AMUETE ) KIFK BRI R K EF e, [FRHEEE
IR AT REAFRIK BT« KA B, AR IROK BRI R “20E” BEATLR, MUK TRIEIT A 5 Ry O i
Ko XA BT XS /K GRUSIT A F 7 s (B ANIRAT o 140, AESC6], BTxd i BRI, JHRE T KRR
SERENT SANE RIS, BT R Hre th 1 K BEIRIT AR X 507 & .

2) MATHRBEXHENKRKRAERE A £ P BRAUR R KR RIS, B e 22 Bl AR R
MIAERERE . SRIM, € B PP AR RANEREE AR S 3, W LIRS B Rt 5059, B, W g
hER, AES S5 AEE P AER R, BN, gy, R)E, AR TS 4 M EESH
MIBE 7%, EREWMER 4 M58, b, i, j). HEIst AT LTS ANE RN flan, AESC[2]H,  BFXE RS L
WACHEE L FRIACT P RS RE PP, Dt IX K B0 R T AR B85 2 fid o

3) ATREIRAKRFEFRERY FEHR” . EANFERERED, TFRFIRIK R BIREK, AITFEK
WIRATREN . HENFEANAE, S AT ERMAK. N7 SEINOKAE, BAUER & FHREKRIETT
KRERIFH “PHFR” o N, B SR MNP AT RS St SR, IR TK SRS A Ao Rk R A
Rt Ferh, Dyl g K BRI SR KA . B, X7, TR TR 18 AN XMIAE AR, R 1l
AL AN RS, PR IR SR NS R T 5, i R K SRR B EAK B B S KA .

4) WEE TR ERKBERERNACEERR, HTESok RS BRI, KRR E K5
VAR 558 B AR EHORTT i, AT R SR AT B AR AR B KA B 8RR, IR T A KA
BREMERTTN. AATEPRMTE: —RIEHE TR TR RN B AR /K BRI I B Y A AR ek B, —
FEACAIE T R TSR AR R NAMIR T2 M K B IRIU AL I B R L Ak AF . B AT EAE 2 AN /K BEIRAN
RIGUH R T — RT3 flan, fESC[2]4, BERPEMN M aX, FENSTEARIEAEE, M 7 R T AR
TiRERI K BIRALAC B B Y, FEX AR KPR EAT 17K SRR C

5) HRET A B ARHKG R E S IR, AT HEATG R E SIS R, — € XK
FE AL — € HARIIZRAE T RBAFE € N5 RE T, ANRTRERRSE K 2 1075 e HE iR, 7 226 e N TTTS R
AR S ARYEIEH H AR AER, 7 DU SR H AR KT R HEBCR o B . ARAE AL
KRB T7 R LT, AT PAR BB AR NS QSR BT 5o XK G B Bzl SR bk dE . B,
FESC[2]7, DARS T CODwn KIS A A 20 BN B, M 1 DA L e K AE 9 AR R AL, BUKYS B e ds
MR H bR I B M BOR R GHN AR A A K KS RV /O, IFfE 7 NS Rl
ERIT%.

6) N TEE IR 37K« — IR FI RE S B BAN (R M IX L S R 48 43 (U s i)« VL), 628 S BoAs 7] [ 5¢ (A
2 HET) A s IR S PRI o A [ DX R 5 AT A B o S P S i A P B 2 KK B, (H— SR R 7K
IR M B RN, Xt M BUK S MOKZ I8 7 JG o 8 1 ORBEAT AL AR, 0 SR EEORAIE i A K B il AR
—IREW, EHE—BU, FURESBEERTKEE. N TIRRX -8, BB E A X AN E S
KA, R SRR K . (HET K, S BURMER A, OS2 K. B RAE AT
REORACFERE TR K ), A T 2 TR I SR 7 KRR, RIS LE BRI R o fitn, 723
(217, BERS— SRR AN X B TR, B TT 1A 2 KRR S AN TR 737K T 38R TR RESS R o

7) NFT B AKRIREEEIE “ =RA%” BT, H™ s /K BTIRE B B2 13k B X H
o U (R K T BT R ) — UK B S, RO AR “ZARALER” L U EE Y o AKFIE AR
HEZMBSBME, £ “=F4L” EBIHET, [EMAEISEA, MEETRAE “=5%44L” Bme
AR AR /KB ESEMGE. NTHES BB A, KRENAEE., “ =487 EHK S
EVF . SRR G VROTEE. B0, FESC[8]H, BERAMITT L SATEN X, PG T “ ZARAL” SERIB LA LL
D IERIRIZI X K B BAR LR AR A
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4. MEEFREEKOKFRITEHNARE

LR A TR R R K SR AT HIB R TSR b T DA IS R K AR
BB HIAR, PR SLITREROS AR, E R T AR R, R AN A BN A REE, Wi
EE S ER R A P L

4.1 FERKFFRRAGHHTEAANNARE

1) ETERTENRGEHR, RETEERMERRA

IR AL B 2Z TRV 9% FRIZ A 73T AR 2 DR 3R AR MRS 2 32 B2 IR 3R, 2 /K SCK BRI AU 1Y) B B0 78 TAT 22—
H AN 3K —Jr AR 2, B, Ay SRR K BRI . BERIIER MM SRX s
S ANE R T FEHD TR I R SR IR (RIS HER T 1%), B BRI 2R SE AR (R 2 FEIRES)
MR ZRR S, BAEMEZE NS EERHETELNEET R, SRRENSMRE, HIRES
AR BRI RIBRE I, R H FE Z R E

2) BTG —K ()T, MHTEERES)RIBE

gt — ¥ (a) AT ARAE A RIS (S5 8)) BAT AR (R F AR AR BUREE T DA T 3R3K K SOK B IR 2 18] 1R ORIk
FERZ. P, ATCUEE TS B () K/, SR AR (B ORI TR £ R ARALLE BRI K R R
woHEA . N, N TR AN R 2K SOt A i 2 2 TR ARARARLAE - AN [R] DX sk (ElAtds) 2 T K SCARBLE - SRR
— ARSI F AR R S A R BORI AR P, IR 5KOC - AR Z Rk E, AR B RS ARZ G2
TRFRZ IR ORI, IS R B 5 A FTGRIR (B SR PE S . B, BT DR 483 A Al N 23 20 FRARFAE
GIHT TR G A I A AR M A

3) ETEE (D), oA (ERES) KBRS

73 B (b) AT BAZR A AN A A1 (B ) B 20 S s AR L, AT AR - 3RAB /K SOK SRl A 2 18] H L7 i B
XTI . BRIk, W LA TS B () KA, R Hr S F (B ) (T BOARDL Ao 2 5 o i e B ox
MR B, e, NI T AR . RRIFER, B, FRAGUSIRA, 5T RS T 5 R0 S
FLCEIAS [ R0 3 A AN TRV R 23 BURE B PR o

4.2. FERIOKFBERGTN AR A RE

1) AWEETREN AT AKR R WG E

B IR AN LT AR R MK SR R AE R P VRS B FETT A6 10, #1277 T B B TR 78 C A ELBO R Dl ) 52
B, (HE A2 B AK R R BAEAERZ P, TR L R B LT U5 © AT X,
AN B KAERE LTS, WF A KA R 25 (a] . I T2 fe i, @ T BE AR 25 Fh A K 5% SR B ATE 2
FEPPAL, Lo, g - FRMEPERL . BK - R - AESORPANE AL . RITOT R - RPAETEAL . IIUKE -
KB - ARSI, © S Irdis, WHAEESM SRR, RN @ T
WP IR N - HA T se b, betn, ST ANE R TR SO R R AR EERERAAR 2R,

2) ETMBEGRNES TN T ELNA

EREVPMEACOK BHESUE R A ARE Z N, HRAEN IR BARE 2 . it A J5E K R B2
SRR R R, MRV ARE, SRa ZMIEAR SIS, THRARIZRE ISR T AN RN T i
(HDE J5if), el UMM TLAa . HORSURERE: WEMFIRIRE R PPOhriE; AROETRbRI0E & bR
KNI RE S B S AR AL s JZ BB INBUH S/ 2R A R/ NRIRER G PRI & R, B IR
AVE RN FIWT L BT JE A2 HT, SR T ZINERI SR E TR N R B TT R TE,  (EAR I FL R A b, A3
FET7 RE(HDE) PP A rl AR T BU R 25 AKBRZRE PO WIAKAAR S & IR . K- K BT
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VAR ERE VR KBTI AR R E AT . K BRIRF] A RE PR ARSI 99 PR VA 45

3) ETH—E(@)IHH, HAKRRSLFLSKRIAEE

gi—J(a) T LARIEE BUE 2 2 53 Z PP RAE RN, "TARPME B i 5. Radok, B R/
WA ARIA R . BRI, 48— (@) th SErT DAL TR B IR 5 e Brak 2 R R M RAR L VP4, T AL T 58
M A TR B KH R

4.3. HKROKFBRARGRRES R HARNNARE

1) FETF ¥ E T RS K R

R R A & T S R R AR vz —, Fr s T RS A R AR B T By —,
H RO —SeyE N, (AR, 7 LASE— 540 B /K R VR AT AR . KRB R R |
KRR T R

2) ET VSR FERAE PR K& 7 RAUE LA

LT RIS B 7 AL O PR, FT ARSI TR B S 20t 2 R B A 7 R e . KRR T 7 %
PEPE . KRR R SR 7 Rk K IB AT By R . X — BT AR AR %, T Fe a0 8 .

3) E:T G R K B IR A B R sk ot

TR VR E S ST A, K SO VR AT — T S 1 T AR AE S5 T RSB A R IR, T 1A
T KRS AC . KRR . K VRS2 4 R GE TR SEAM T < TSI 3 25 K R VB 3 B e ST e
5. &g

R EN AT AER BT FONERSE ISR, RGuas T AR 7 FEAE K SOK SRR 70 A AR S BR
FEBLIER F, MOKSOKBRIR ARG ATt H ASOKBFIRR G KUK SRR SR = KI5, RET
AN FET7 REAE /K SOK EIRBITFE P K S A 5. AR BEANEF I, ROR XA IR BIR T IA R RO BN 7S,
TS IR SR B T A 23 4 o

BT KSOKRIRRGA G IR, FRIEMARE, HATMTRCadrs) M, AUOREE
XA BE T R AR 7K SOK BRIR AT B A SR — SE BB R4, Rl 2 AUt — N HEWT IR R B, A7 Ly 7 0E
i B AN ST R G, BRI, W0ET R E R R SR, PR R .

E&UH

B X H AR 22 2 4 (51279183) . [E K41 Rk I 4 H KT H (12&2ZD215) ] 7 4 i B RHS G158 1 BA SCRFTHKI
(13IRTSTHNO030).
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