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Evaluation method of harmony degree equation( HDE) applied to water quality assessment
MA Jur xia
(School of Water Conservancy & Environment, Zhengz hou University , Zhengz hou 450001, China)

Abstract: Water quality assessment is a kind of very ordinary work in the field of water environment, and the evaluation methods
generally involve single factor evaluation method and com prehensive evaluation method. However, choosing single factor evalua
tion method or comprehensive evaluation method to evaluate w ater quality is something of a dilemma. It is noteworthy that how
to combine the single factor evaluation method and the comprehensive evaluation method to assess water quality is still given
less concern. In order to achieve the above research, this paper learned from the calculation idea of harmony degree equation to
put forward a evaluation method of harmony degree equation (HDE)applied to water quality assessment which induded single
factor evaluation and comprehensive evaluation. HDE evaluation method could not only replace the comprehensive evaluation
met hod, but also represent the single factor evaluation method: that is, it had successfully combined the single factor evaluation
method and the comprehensive evaluation method. In this paper, the concrete steps of HDE evaluation method were expounded
in detail and cases study was carried out to explain the application process. The results of this study can expand the application
fields of harmony theory, promote the unity of water quality assessment methods and provide references for other comprehensive
assessment.
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M TR RIEXA HD = ai— bj . JLrh:
H D NFESE (harmony degree) ; a<b 53 5K 45— &%
(unity degree) « 73 B J& ( difference degree); i~j 47
AR FTE ZE0( harmony coefficient) « A FT I & 21
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MBI JTRE F R LUS , AE7K SCK SR IE5T
O TSy R, bt 56T g oy 2, @
PESE AR NAK SR FNE i 42, 43 7K B2 U501 R A H 7
Wy I T Vs X A KR ZOME R L DA s T T
ST TR BHBUT K 5 PR3P i 17 s My g 3 T
WERE TR KB YA A BO A Y, 3 il ke 7K % 5
G C AR e R Ay s SRR T MR H AR I K75 Bk
JCER: A3 TS Y, 46 8 N TR B P HE 80 7y e T
5 N T B U K A AR, H T A RS R
SEth RIS, H RO HT D . T AR 4 22 3L
EBARE T AT, FIE BETT AT LA B2 N Y, 3L
rhftb S HRE T A B D5 R B PR T 2 HDE J7 %)
ATLL NI 258 PR, H B AK S 4 N ] BL R v S
PRI BEATIRANBIE T o A8 SCHE TTHIRE 5 LA 1 R il
b, TR A BT AR AR AR AT, BLZK BTV

s 12 HEBE5HE

W, B HFE B2 7 FE( HDE) VP 5k S
RE, FFBEATSE BN o

1 (HDE)

G AT VP R SN 1432 I T, 2
U N o R ) A S, HLAARKE BETTVEIR 22,
{EORSUS B2 — 8y, 20D, A: (1) M 5P
I 880 3 7 VY 25 BE 1) [R 25, MR s PR 55 4
VRO FERR, SR T2 e VEM R bRik &R, — A
SE S FRPRAE PEFR b (2) MR 35K B il 8URTPEAR T4
(5T K, W VP ARAE, R T B AT VP SN
IR brbrifE. KT iRbrtrE RIR A Z FiE A, =
BRIV in) ) T, L, A7 2 45 RN TR AR
XTI S PR A B RUE) 5 (3) TR &N b 0o
e Pk VR A — K, nl CUB 2 25N TR AR AL
0, MR BGE &, H T IBCHY THE; (4) AR &1
Febs (8 (8 mFE br) BUPEOS D ( 2 TR AR) , %R
— 5 P A BRI U TV, 1RV T A R
R AV R (5) RFVPOY 45 S 10T & JL 1 2 T,
B i VP e AR

A FE 7 FE(H DE) VEAR 72, 75 & — er & vF
W7 R A B, FEPIRE — SR G VRN T
— 3, PSR B MRS VE O FE A bR i, $ix ROBCE
ISR Z55 FIAE BE R /IS, FEAR A1 B2 K/
fif e HLEE AP A &l el I SERT B PRI 2. T
SO LUK T Ry 45, VE41 A 48 F03% 1 7 754 HDE)
GRS ETE
1.1 AP I8ARA 474

PR PRSI E A2 EAT 56 VRO IR 5 — 20, 2
A RS AR B0 KPR R U, VRO FR
PRIEPEC EA IRZ BIF TR E 5 R 1 $8 A Ak R .
b, F o 26 K B RE AR, €26 /K 30 85 5 & bR vE D
(GB 3838- 2002)""" v 4 LU W 0 R B 52, % v
R S ) DA PR BRI 109 T, A ROk PR §R
b 24 A, GEHR A VE IR H KA FE$8 bR 5 N 4 e 1R
bR 80 Ao FiAh, LEIZbRUER FUH TREAN R AR 5 AN
VA ENENENENESN L Y AEETe
b b 2 BRI 25 T AN IR VRO b 10 b v AL
FEGRRIE T 5 MR ZR IR N 2.0 25,0
2, 02K.0 2%,

R, EE TR PR ) 8, G 4% IR bR B AN
7], k1 s 1y R, AU o 1 PR Fabs Abs (R
TR WER 1. H, PN EAR A 21, 22,23+ - o
Zn, 3% n VP FRBR; XTI 5 I8 AR UE(E LK 1,



LEE « KNt Fo E 4 R (HDE) WM F 3+

1 n 5

Tab.1 n indicators and their five class standard

5

b ‘ : ‘

1% 2% e v % \iES

Z1( >EJ€<) Z11 Z111 Z111 Z11V 71V

72( > <) 721 7211 7211 721V 72V

Z3( JH, <) 731 7311 73111 731V 73V

Zn( >EJZ <) Znl Znll Znlll ZnlV /nV
1.2 HAERE

h T Xy R AR IREARPRTEVEN TR,
AT LAARAEAS [ 48 b 1) T R mlidi bRl 4 K /il o
AR FRARIIACE o A3 A ER e kiR, e,
ST 72 B R U V0 2 I Wi LI
AR —— A 24, JEH E IR AR B ) R R R
FW(wi,wa, oy wa), e wicwas conwn 53514
n AMEFFHIRGE, 01 €70, 17, D= 1.

1.3 FIBr 2484769 F RSO F B K

WP AT S 48 AR AH 10 5 24 X (%1, 2, o
o), Hora i xas e SRRV XS 0 AN TR
PME o B AN, X R — Ak EE.

MR 1 T brbnifl, FIBTREAS Fabs ok (1 55
Yo JBTH—H, MAEKE —A 1, b RN 5%
G s b A 1R U, R L A
2E0) « 1 Fon BT 2R AN R, W oE 4 s T
PR, Lt 48R o1 32 N 2 MIEN 26,0 26,
05,0 25 0 e s A0S b1 Rk O
2, MIAEO 245, 0 25, 0 25, 0 2800 s b3S
1 WIS O 28, IAE O 28, 0 28, 0 Kt W [ 4% v
5 1. DLISHE, AT DS BT 8 AR X R AEAS [
SR SRE A S, RN Akp(k= 1,2, -, n;p
= 1,2 -5 i Akp EAR—AFEFE, FRILA
PSR RS B

THAk, A R] DA BEASOR SR S8 R 50k KA 8 T
ANFONRIE R . e, FEAFEFR x k= 30, XF M1
095, 0 25, 0 JhsUEH S 514 20,3050, 4 i Lk
(R T4, A k2= 0, Ak3= 1, Akd= 1, Ak5=
1o SEfr b, BA x k= 30 AR BT 0 25 4% A5 1
Ko SR, g T O SRR SR B o 1 L 1k R 5L
Fon, WA AR A k2= 0 5, FRERE R THE1S
FIAR3= 0.9, FARKEM IR A 1, Bl Akd = 1,
Ak5= 1,

L4 SR T AR EE G FEE R

T AN TR e X, b e I T 4R
o AE AN 55 G SR Jm FEAE A kp, W02 SRR TA
)55 R0 G5 — P AH, RIS ANFE AR S5 % 280 2 AT A IR
HEs LG, P2 FRE R firh o= 1y = 0, g —
FEAE w2 R BEAE 2 H Dy o 248K, 0] DR HL 4k
) AN [RIFR) avj A, AR BRI B R AT T
13380 xHDy, o AT x H D, {H4L%— B, BRI A
PAFR AR RE R

PR RN B 7 52 b 2 $i b B B V15578
K IIBCTI P 7k, T4 BN 4 % X0
Tp REWFEEHD, 8, AR

HD,= Zw,*xHD, (1)
K- HD, WP S X X p RRMLZE5 R
WL, xH Dy Ky xk 4545 p ZEALINE BE{H, H D,
xH Dy €/0,1] o HAWFF 55 FAHT

TR, RIEN N B X RIS R HD
(HD:, HD:, ..... s HDp) o XFTASC TR M KT PE
v, P= 5,

1.5 FIBRM RAS ST

BT KT VP (1 10) A, S R S AN SRR N 6L 0
25, 0 25,0 25, 0 8 I 2102, FLAEJ o Fig b
(1125 2l DAY SRS 5 /NI, DA A T 8 2 T it
O TSR 1 (. AR IX — 2, WK I
KEHDISHD2K ... <H Dr.

p MW 1E P AR, 2SI BLH D, 2H Do I, T p
AW PN g . Horh, H Do Jhy W52 ] #5652 1)
BARAE, HDo €70, 1] & 55 8K FRF0 5 v, Bl 4%
HEIT A7 18 b g 22 2 R 0 VP A 28 28, 0K e D) 4
H Do= 1HIRT, [R50 B8 08 A 7 25 B %7
T —Fh RG]

2

2.1 I EHARERL

DA —AN DXk 1 bth K B VE AN A 491, 42 i Kb ake
JKER S TS AR HEN (G B 3838 2002) HIiZIX B /K it 5
Pt o, JLERE T 10 SRR AR, AR 20 FTik SR
(1) 3 NKFE, WK 3.
2.2 HHELERB S

IR%F 3 ANIKFEI 10 M FabrTab (3547
W, 752 B SRR R AR R, 0 L3R 4.5 5.3K 6.

K2 (1), 4% AR E I BGTEE, BE1RAK
BEX X N Fp KR R H D, A, BRI 1)

£ 5HE - 13 ¢



%14 % BE 83 mAE S AR 20164 4 A
2
Tab.2 Evaluation indicators and their standard values for surface water quality mg/ L
h=] Eize.7 N % 0% 02 0 % 0 %
1 WIRA(DO) 2 7.5 6 5 3 2
2 AR R RF(COD,,) < 2 4 6 10 15
T H AR (BODs) < 3 3 4 6 10
4 ZHA(NHy N) < 0.015 0.5 1.0 1.5 2.0
5 fifi( As) < 0. 05 0.05 0.05 0.1 0.1
6 K(Hg) < 0. 00005 0. 00005 0. 0001 0. 001 0. 001
7 F(Cd) < 0. 001 0. 005 0. 005 0. 005 0.01
8 RIS 0. 002 0. 002 0. 005 0.01 0.1
9 FENE SN 0.05 0.05 0.05 0.5 1.0
10 Ttk < 0.05 0.1 0.2 0.5 1.0
3
Tab.3 Measured values of water quality indicators for water sam ples mg/ L
KEHRVE DO COD, BODs NHyN As Hg cd 7R VERIES AL
KHE 1 6 6 4 0.8 0. 05 0.0001 0. 005 0. 002 0. 05 0.15
IKFE 2 7 8 6 1.0 0. 07 0. 001 0. 005 0. 005 0. 05 0.20
JKFE 3 8 9 10 0.8 0.05 0. 001 0. 005 0.01 0. 04 0.15
4 1 6 3
Tab.4 Harmony degree matrix of single index for water sample 1 Tab.6 Harmony degree matrix of single index for water sample 3
FP fekr Nk 0% 0% 0% 0% P fivhs N 0% 0% 0% O
1 W#%(DO) 1 1 1 1 1 #HA(DO) 1 1 1 1 1
2 TR EEH(CoDy,) 1 1 1 2 wERREIRE(CODy,) 1 1
3 HHAEWFSERE(BODs) 1 1 1 3 LHEKTFFE(BODS) 1
4 HE(NHeN) I 1 1 4 ZHHE(NHFN) 1 1 1
5 ffi(As) 1 1 1 1 1 5 Hi(As) 1 1 1 1 1
6  K(Hg) 1 1 1 6  JK(Hg) 1 1
7 H(Cd) 1 1 1 1 7 Ha(Cd) 1 1 1 1
8 R 1 1 1 1 1 8 KM 1 1
9 fruhk 1 1 1 1 1 9 ik 1 1 1 1 1
10 Bty 1 1 1 10 s 1 1 1
5 2 WOET. TUEN, HD SHD: < ...... <H Ds,
Tab.5 Harmony degree matrix of single index for water sam ple 2 e LS THAEFFR. WHIRE H Do= 1 HIW,
JP ity N 0K 0K 0% 0% AEE 1RO, KEE2 8038 KFE3 B0 2K IX—
I WMD) A S SR 5 PR Tk SR 3 i Rk HDo =
2 R COD ) Lo 0. 9 HIr, KFE 3 0 25 Lhse B FPF ¢ 7 1R )
3 HHAATESH(BODs) 1 1 ZEW AN LA,
4 HE(NHrN) 1 1 1 7 HD,
5 Hi(AY) | | Tab.7 Calculation results of vector value of harmony degree HD,
6 F(He) { { KB b N 2% 0% 0 % 0% 0%
7 HC) | | | | KFE 1 0. 30 0. 50 1.00 1.00 1.00
8 HEW | | | K2 0.10 0.30 0. 60 1.00 1.00
o FuE { 1 1 1 1 KHE:3 0.30 0.40 0. 60 0.90 1.00
10 itk 1 1 1

( T4 % 20 N)
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Crop productivity and comparison of farmland nutrient loss in
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areal J]. Journal of Soil and Water Conservation, 2011, 25(4):
83 87. (in Chinese))

(191 SRPHPF. R PR AR s G A il 58 5 425 0PN [ D]
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University, 2007. (in Chinese))
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en, ZHUANG Yong tao. The ex port coefficient modeling ap
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and its application[ J]. Journal of Xian U niversity of T echnot
ogy, 2003(04) : 307 312. (in Chinese) )
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