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Abstract

Being based on set pair analysis (SPA), the relation between the annual mean value of water samples and
the environmental quality standards of different levels of surface water is set up, to construct the SPA
pattern. Based on the measured mean (2012-2016) of the centralized water supply reservoir of the main
city of Pu’er, the index of biochemical oxygen demand, ammonia nitrogen and permanganate and the
measured average index of dissolved oxygen and fecal coliform are chosen to be compared with different
levels of standard critical value to come to a connection degree, being based on which to analyse and
evaluate the raw water quality and judge the levels of quality of water environment. The application of
the pattern suggests that the water quality of the centralized water supply reservoir of the main city of
Pu’er is between level I and level 11, and the water quality is generally fine. In terms of water quality
analysis and evaluation, the SPA pattern is useful and practical and the evaluation result of which is in-
tuitive and reliable.
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1. 518

IR R A 2GRN TR E R RIS RS, HARMESEM . #iE 5 A0E BRHEL]L, KB K
B A BN S B PR SR AUR A R SRR, X X Pt & AT 8k e BT B2 R X[2].

IR A — TR G LR, AR AT AR vHEAD 55 KA B K i b DA E B 10 05 2 ELOLARAE /K A B ) Jo B
WL, BT BP0 K1 2 B A AN s R R AREE, 0 H VP 7 5K S R A AR R o
MIARZMESC R, R K BUIR DU R AT Zh AR IE R BUK TN ARG ARH B2 ARG T, o
Z MK IRERG PPN AR [3], 5 R PN D5 T MRS O B A 7 PEOIE AN ZR G PRI A R3S, AR RAT L B AR
RAANE, VF 25238 4 X 2 PPN T iR A R HEAT M RNAZ IE IS — Be R [4]. ASC=ulis X i BiE, 15
B RE VERANE € PR MR REACHEAT PR BT, PRI R T SR R B B e B AR, KB o i &
RLIPEAT a6 b 7 R JEUK K BRGEEAT 73 B A7 KPR 58 it 55 A

2. | o thEFERIR

EE5F 73 HT (set pair analysis) A2 A E FRAS 5 50X 70 S 7E 1989 FEAEAL A E R4 it & B, Bikdghm—
R RGEAS RN T8, Mg FXE LG — W s WA 4 R B R NAEIEC R, AR BUC B H M R G
BORIBENLIE . e v, AR AR ROWAEAE A 8 TR 48 TN, TR B M E 2z e R 5 AN
B PRI RAE [ — M Z S MR S 55 3 J5 T AT BEIE T AN AR B 5],  SRAE XS A0 AT T & 5 B 7R AT 4L
UK R G W B I SRR R R TR .

2.1 BRRAEEARER

XT3 AT B AR AR SR S MG X, HONER B AT EIE R G T NG R SE GG X, X xS
MISEAF LR — Ve ZRIE. XSIE T, @I EXME. R RIRRE, KRR, dEmabri A o<
RIS B2 MR E R R . BEXAERA EmitE. wteBHES . SVNENSGaER. B ER
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BRI MR AE KR AT WA v 1) R

WEVEANLEE & BT Z 845 ml, HAEER, S0 0 il AN 2 VE B BE FTHEE 9. 2RI . REGEHIA

SERZIE . BAAN[6]. EEN N, SEERa, BRAERKONE, £ MR, MARENM

MNEEE G IIRFYEBOR R BT, W X5 Y M RERRT B H(XY), FASIR HOGY)RESR R IR L A RIE
S F P

=—+—I1+—1J 1
Hx _y NN N 1)

A N AN SRS, SIN X XL Y BIANESEEN M8 H FIE— B, FARE—, 2
Nas FANESMIMANE, FIN XX, Y ANESTEEGHE H NERE, RRERE, A b P AL
PERIANEG PIN X X, Y BN SESTEAEXS I H R RIXT LR, ARG, 18 ¢y FRAEEXT HOKY) IR
RIZ, | NESERGD, NN ERRD. NRETS, AR LERAN:
Uy y =a+bl+cd 2

XH: a, b, c HBKRENE, Hifika+b+c=1.
2.2. BT EMNIELHKRITFMER

TRBEM n FE7K R SR AR IR 15, B3 n AR PR B R REAME LT Fab 5 An = [ X, XS, -+, Xn]
(n=1,2,3,---,n), KEPFHFRIEN 5 DGR, BEFRIIPFOITREIR S EAArESE Bk (k =1,2,3,4,5) , IS An. Bk
AIREEERT H = (An, BK) o ZEREAGRREXAN A G AT BRI PN R AR RO TR0 /T K B
3. TEHTBRFHXKERKKRESIENNEX S
3.1. WARXHEENR

WHNTEFERXAM T oA, WadbEIaLmE, BARSE. miE. 20, B0 S, T5E
(] Py Bty T ) 4R T IV ] o R T b B AT, MO e A P A ) 2 P I, Hh A R AR
PEILMG, REPEREEMIN T, 5. Witk XIERE s, b EEL. HRma. thAREH
(102 V6] B RRT RGBT R, A R VA S O B I B R A A [ AR
Wi, R EELER. RS, BFEXZEFHREKE 15007 mm, W EERELDN, BEBZEHE
PR EXAILES R RGN, BEHEZ W AFZRIPGEIGRIE RS s, KA, HERE, F
RN, ZEPWEREN 11417 mm, ZHFESE 18.2°C, Z4FHH AR 13.3 m/s.
3.2. TNEREFTS X

(R K IR T B AnifE) (GB3838-2002)

(Hb K BRI I H AR ML) (SL395-2007)
3.3. BIEKIE K TR

AV 25 P A8 VE T R I X 3 5 AN /K2 7K 5 W B T A PR X R, W U R B 2012 4E 1 A
F| 2016 4 12 H HAEP 5 JE7KZE WS 5 (R 7K RE P 3948 BERME N A R BUIR VPN I 7T Bk}, IR H AL R4
B, AR mHRRIEH. WA BRMEEL 5 AN E AV AR, HE TSR I X HR KK
JE R K A A s B (L 1), KIS R &4 2 PRIR BEAE L7 1 AR P 48 A sl £ dis 22 2.
34. TN PRR

(A) HRIEENT 73BT B FEAR R B, W0 0 KRR 7K 2% T A S E S 7K R P AR b AT 70 9, 25 SR v LA 3
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Figure 1. Sketch map of raw water distribution of surface water reservoir in main city area of
Simao

1. BFERWXMRKKERKSHREE

(B) FIH A (2)WIP tHE & /K FURE AR BRI R 3 s

(C) ARHEIRARSE S KSR, W S /K AL AR R R ACOK TR0, P L% 4.

(D) BDHFPA, X WO A5 AR K R REAS () S 24048 5 s 3 /K IR 858 R B bR v R AT X6 B, 422 [ BAL PR 13k 1 T K
JRFEH, SR VENE 4.

(Hh R KIS AR AE) (GB3838-2002)H il ae iR /K A 53 i & P4 AR SEEL I /K ThRESS A1, e HUH 1o
FENARHE, FEAT B DR VP AR L TR 5 , 7K P55 M U A B 87— R FH e 22 TR B VP A 2 /K Db /K R [ 7]
IRAERTR T2, LAAKJT 2 248 b (0 BRABLAE AR 0 T R E Rk U I [l — . ZE 78 0 57 B 1 AR 3
Oy R E ) — B 25 SRRE A L ROAE, U 5 AR KR A SRS AT BE R B G2 4 FTR .
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Table 1. Classification standards of surface water environment water quality indexes

= 1 MRIKIMEIK BHEIR D RARE(RAL: mg/L)

PSR T HAENT 2HA R R Hh AR TR ErPNIZTL i
B <3 <0.15 < >7.5 <200
1% <3 <05 <4 >6.0 <2000
ES <4 <1.0 <6 >5.0 <10,000
Table 2. Values of various indexes of water quality
Fz 2. KEFK R B IS FRSCNIINE
IR (B . mglL)
TR S . ,
FHAEMTH 2AA R Hh AR TR FER I B
{Zhs 0.58 0.09 1.96 8.0 383
s Sail 0.80 0.16 2.48 8.2 608
e By ] 0.96 0.31 2.70 8.0 1228
#H1a 0.98 0.13 2.20 8.1 1147
g 0.74 0.10 1.90 8.3 193
Table 3. Values of water quality indexes and water quality index classification
%z 3. KRR B IIEFRSENIME SKBRIsFR P R IE R
RaslIPSiR
TR
HAHAEMTEHR AA B R R R TR FERIG B
{Zhs | | | | 1]
T8 | 1] 1] | 1]
ey ia] | 1] ] | 1]
&1 I I I I It
% I I | I I
Table 4. Degree of each monitoring section
4 SEEMMTESBKRE
W T 4% -
I I [ SEXT o b B FIFE
1553 4/5 1/5 0 | 1
g 715 2/5 3/5 0 ] 1]
) 2/5 3/5 0 1] 1]
#a 3/5 2/5 0 | 1]
i 5/5 0/5 0 | |
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(D) FKIASEAE — Rl i 2 A0 ALK B ARG, 5 AR 70 93] DK — T TS T /KR BE i) i B, BRIk
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