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Abstract

This paper combines the water quality monitoring data of 7 sections in the Ya’an section of the Qingyi
River basin in 2019, and uses the principal component analysis method based on SPSS20 and Origin2018
to realize the visual analysis of the temporal and spatial distribution characteristics of the water quality.
The DO, CODwmy,, CODc, BODs, NH3-N, TN, and TP are selected as water quality evaluation indicators, and
the comprehensive water quality labeling index method is used to evaluate water quality in different pe-
riods. The results show that the TN index has exceeded the standard severely, and it belongs to surface
water category IV - V for many months throughout the year. The temporal and spatial distribution of wa-
ter quality is significantly different. Combined with the characteristics of hydrology and meteorology and
geographical location in the study area, the time distribution shows that each section is abundant. The
water quality in the water period is better than the normal water period and the dry period. From the
spatial distribution, the water quality of the Fenjiang, Longxi and Zhougong river tributaries is the worst.
The water quality is mainly continuous nitrogen and phosphorus pollution. The water quality of the re-
maining sections can reach surface water III Class standards.
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1. 5]

TR KT EB AN EZIRE, R NSRRI EZERAA[ 1] BE LSS PR R R
WA RR AW, ISR IR EE 5 Y in) AR AR R R T, e R A 80 R J ol B RN 1025 55 K 11 X 3,
TR KIS H A O A S2 M ALK 22 4 A0 X oK BE R rT RESR R R I R R R (2], BRI, Ttk s dEAT i
DVEARY, TSI 23 o AR S AR R, b IS e, REfE NIRRT v B AN K BEUR 1 R A 5 OR 4
RS ERKE .

M2 AT 28 50y B DY )| G va 3 n 2k, 2 )| o 5 AT iR R I o T ARV B 2 R
%7, WHALBERL 102°16'E 103°43', b4 29°24'E 30°56'2 8], & RIER A F KK —R 300, FIEAEM
W, AKX AR 10,053 km?®, BEATK 184 km [3], BIHGHEREAEX, HFEOWN TR, BEREWRE, K
KU ELS, XEWNERHD. W T 2R R A B MR A R RS20 (R A 2R 75 7E 1R A KA IS . ok fE 1, b
BHIBk LKA SE, PiamILERKIEE L, BRDEEE), T U)IEEANERITENX . ZXNEIE
W, W ETHBEWNEE 1776.7 mm. EAEMX AR, KERAILR RS, RN RRS
FERTEHL X R A AEON— 8, HVEIL M AR . A 2 PR REN T 14°C~18°C il ™S
BHBITE 7. 8 Afy, HEETFHSEL 22C~267C, HAHK 1. 2 AN 4.6C~8C. Wiy m <l 36.6C, %
I EARAIE-3.3C. TR #4300 K.

22 T G [ b A DXk A 25 7 @ BEAIRAEAL . TV AL R Wik, P AU AS 8 o, o7k 8 5 R B
BRI R, AKIRBAE SRR IAWIG R, sk, HARTLMERBSCR/KD . KE . 7K ] B8 2 .

AL AT AR YL 22 B 2019 4F 7 AW TR Y 7 BUK AR bR AR &, 82T SPSS B E s /i
TE(PCAYFIZE G K AR IR TR EE S I T A 9 XK 5 B 25 70 AT AREAE w40 73BT DA S OK 3 255 VAN, T T % X 38K
IREEFG JROL s F2 5 G IR I AR R, i DX S A A K B R R I AT 7K R 505 GBI VA 1
JEFE TR AR AR [4]-[9]
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Figure 1. Qingyi river basin map
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Figure 2. Arrangement of water quality monitoring section in Ya’an section of Qingyi river basin
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2.2.2. ZFAKRIFRIERE

PR TR TR IR TR P ol — L BB NS AL BT AL PAE TR X B KPR e 5 AR VR 2 [10].
Horpr, BHUR TKBARIRAIRBIZEN], ANEBUREE T I Bd 72 K BT AR AL DX 8] T A i R, B TR K 5
INREEE Ga R B S U
Ki + (Ci - Pi,KiJ: )
(E,Kij: _E,KiT)
A K ZOR § WUKBIEARIT ALK B, BUE A 1, 2, ..., 6; GRRH | BURFRHSE TR Z, mg/L;
P AR | WOKFIRARE K JOK KA EIKEEM LIRME, me/Ls Py AR5 | BUKFIEIRES K, 2/KIX iR
REIREA T RRA, mg/L.
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Table 1. Evaluation criteria for water quality labeling index

= 1. KEARRIE RN IR

P 1<P<2 2<P<3 3<P<4 4<P<5 5<P<6 P>6
KT I I 111 v \Y EAY
3. BRI

3.1. BRSPS

2019 FEFH AT TR BOK SR, eIl BRI ARE, SR BUK R E, KR 25 2 SR AE
B o KN AR AE QP 3 i, B PR T T £ 1~7 435008 D, ©AlSEEL. D, 2758, DBV, D, Bt
. Ds AW DeZKHHUR D, FaERBIT . DO FRARAE AR FE K IAFIRE K IR FEAEL L, 350906 /R M 3R OK 1T 2bm
o CODw, TRFRIR BEAE AR, (3595 2t 3K TT SEbnitE, 5 M DU BT i DAAS 7K RV FEE UG, 35 PRIk
FEE#LE . CODe, FARMATEFRIR FEE UK, S /AKMAFEFRR MK T HZRoK 11 28FRAE . & il BODs 48 b5 7K
W R e KA, 10 B 12 H IR A% . NH3-N. TN. TP 3 W& 77 this b e b K WA Bk FE B,
KIFEARIR FERRAR, RAE 2 H Fabniik FE 5 R /K TR B A

MR ZE G 5, 2019 4F T AVLHE 22 B o Wikl /K B FE R A2 AL IR, DO F8 5, M BEAE B K T 4T , CODpo
COD¢,» BODs+ NH3-N. TN, TP FEFRiK BB /K B ARG, AIE 3 BT %N, Dsv Dy W IHIHE b BEAR T FE At b 1 5
CODyp» CODew BODs. NH3-N. TN. TP #8FRTE Dy Dy Wil B35 & T HoAth b . AR 9 ARULHE 2 BUK DI fg
XK, AZ XK N AL MR KRB SR, 78 7 M DO CODy, CODg, REI A ER, D, WiTH 6 A i BODs
W 4.86 mg/L, bR 21.5%, D, 1 Ds Wil NH;-N FEFRIEE A BRI 2 /K DI REIX K BT 23K . Dy Al Ds Wrifl TN &
AR 106%, BR Dyv D 242 H TN fabr i 2 /K DB XK R 2R Ah, HARWIT TN FebR35 0 R K IV
PRAE, FATLHE IR X B TN 84575 BN ™ 8 . Dy A1 Dy Wi TP $845 B 25 T AR, D5 W i e iR B2
18 0.32 mg/L AR 60%, oo Wi ¥ 2 /K ThREIX BK .

DO(mg/L) COD,,,(mg/L)
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9.012 2.259
8.450 1.945
7.887 7= 1.631
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Figure 3. Spatial-temporal variations of water quality indices in Qingyi river basin
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2 BRTIR, HARVIHEZ BT/ RS AR ET, XYL BEva i A AWK R ZE, FE/KEK T K
HAAOAS K3 o
3.2. SHRETFIRA

P H AL 22 B 2019 4F 7 ANWEIWIT 7 WK R IEFR 34T F 04T, X8R 3t KMO AT Bartlett £k
K5, KMO {H—MH 0.6, HRIE Kaiser-Harris #ENZEWAREE KT 1 MERD, FEROMHREEKKT 0.7 1918
PR R BEAIC[11], A AL SR ST T o), 45 Runse 2 f13E 3 fan.

Table 2. Correlation coefficient between water quality parameters

= 2. KBS HIEMHEX R

DO CODwy COD¢, BOD;s NH;-N N TP
DO 1.000
CODwy —0.228 1.000
COD¢, 0.118 —0.366 1.000
BOD; —0.845 0.476 —0.203 1.000
NH;-N 0.185 0.140 0.308 —0.051 1.000
N 0.862 —0.287 0.155 —0.800 —-0.014 1.000
TP —0.011 —0.785 0.713 —0.220 —0.031 0.194 1.000

Table 3. Results of principal component analysis of water quality monitoring indicators

3 3. AKBUESMIBIRER 2 HTER

i Eizp F 1 F Iy 2 F I3

DO 0.786 -0.567 0.111
CODy, —0.682 -0.496 0.337
CODg, 0.510 0.614 0.430
BOD; -0.880 0.341 0.066
NH;-N 0.104 -0.025 0.940
TN 0.825 —0.432 -0.08

TP 0.579 0.783 -0.086
SR 3.142 1.861 1213

T ETTERA 44.887 26.591 17.331

e BTHEEE > 0.7 BEAMR, HTREME > 0.5 hEHx.

ZIBTE R 3 Ao 5 2 RATTHR N 88.81%, 7 ANWTIH /T TRk 88.96%, FEEUME 2
fERE T IR AR K AR RS B 85% LA I, U WHRE) 32 R 43 A8 05 1R A7 Hb S e 5 A VT AL UM 22 BOK A 2.
LR T TR N 46.25%, FEMFE T DO. BODs. CODy,. TN, Hdt DO. TN F13: i 2 583
1IEAA, CODy, 1 BODs 5 E M 25 E A 55 R PRI R N 24.45%, EEAF T CODq. TP,
NS ERS ZIEMIE B0 kg N 18.26%, EEAM TER, SEMSEEE MK,
05 W U0 BT T 32 i 23 43 BT 485 SR (R R AIEA 9 N 2 R 15 R PRt T i, RIE R
Z, =0.25x1-0.217x2+0.162x3 - 0.280x4 + 0.033x5 + 0.262x6 + 0.184x7; (6)
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Z, =0.091x1+0.278x2 +0.354x3 + 0.054x4 4 0.775x5 - 0.066x6 — 0.071x7. ®)
Rebi: Zio Zye ZABIFRE .~ SEHS xla? FrAT IR . RO LT L A KR B
TR, (SR, USRI A T 4 R
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Figure 4. Monitoring section principal component score

B 4. EMETEER S5

H— LM R T TN, DO BODs. CODw, TG SR, 45675 YL I 25 046 15 3 T4, 7 AW DO,
BODs. CODyy, $5 br S FE B AR AL HO KK 1T 2bmif, R TN Fabnil B Eilhr, 4RIk — B3t
B WM T TN 5 4% 00, M 3 AT %0, Bk Dy A1 D, A8 EEHMKAN, HARBImEMER S, F552 Div Dis
D, Wi . RALSGER. BRPURAIATLE TN E#E, EERFEN UGB R MR EZE IR B XM & g IRHME
W, VEVL AN P B R A R N T MR RIX, 15K SRR E . TS RO S G A TS
IR AT LA TN FeAm ok 5 s

3.3. IRV
TATLIIME 22 B 2019 “E/K FPEAN 45 3, LR 4.

Table 4. Evaluation results of comprehensive water quality labeling index

I 4. LZRAKBIRRIBEITNER

S A — AR K B bR 1R A » LA G

DO CODw» COD¢, BODs NH;-N TN TP £

D1 1.00 1.02 1.18 1.05 2.27 4.81 1.18 3.30 11T

it} D2 1.00 1.00 1.00 1.00 1.13 3.66 1.13 2.54 11
D3 2.83 2.02 1.00 1.02 2.49 6.81 4.87 4.55 v

7K D4 1.80 1.06 1.01 2.17 3.51 7.18 3.53 5.04 \'%
D5 1.01 1.00 1.00 1.00 2.32 6.14 1.18 4.05 v

# D6 1.00 1.00 1.00 1.00 1.05 3.67 1.11 2.54 11
D7 1.00 1.00 1.00 1.00 1.04 3.65 1.11 2.53 11
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Continued
D1 1.00 1.00 1.00 1.00 2.49 4.81 1.18 3.30 11T
- D2 1.00 1.00 1.00 1.00 1.07 3.64 1.08 2.52 11
D3 1.11 1.04 1.00 1.03 2.43 6.49 3.53 443 v
7K D4 1.15 1.09 1.02 2.24 2.47 6.60 1.16 4.42 v
D5 1.00 1.01 1.00 1.00 2.36 6.07 1.16 4.01 v
A D6 1.00 1.00 1.00 1.00 1.10 3.68 1.13 2.54 11
D7 1.00 1.00 1.00 1.00 1.06 3.70 1.13 2.55 11
D1 1.00 1.00 1.00 1.00 2.44 3.58 1.13 2.58 11
+ D2 1.00 1.00 1.00 1.00 1.10 3.58 1.10 2.48 11
D3 1.06 1.02 1.01 1.00 2.46 6.31 2.29 4.23 v
7K D4 1.05 1.07 1.05 2.12 2.44 6.62 2.26 4.49 v
D5 1.00 1.00 1.00 1.00 2.41 493 1.16 3.35 111
it D6 1.00 1.00 1.00 1.00 1.10 3.56 1.18 2.58 11
D7 1.00 1.00 1.00 1.00 1.10 3.63 1.16 2.52 11
CEE KRR RIBEOHN G5 R B IR, 2019 FEEARITHEZ B Dy (BIL) Dy (BEPEIT) Ds (J8 23787 ) W T 7K i A

SR AEFEL AT HERK IV~V S5 5 i, H A Wi /K BT 2 38K T ZRbRuE . DA W 00 by T 20 IR -1 /K 5 b
WRE P AE /AT AL, RIS A RUETL BRPSIRALJE AW WH TN $a4% P AE5r 58 6.81. 7.18. 6.14 J§% V
HG Y E, CALSCHEWTTH TN fadr P EN 4.81 J& IV 289 JE75 4% TETLIWIH TP fa45 P 18 4.87 B Ei5 4. F
FKHART BOEVL Bl pail A E AW TN $865 PAEA AT N, (HIATHRK V B0 E e b oK Bk
JE AW TN $8b5 FREBH AL, HARWITHIASMAK, TP fabr & Wit el B2 K 1T 28454E, HARIERY
ILBIER

HRAE K BT AN 45 RANK BB ARIN 2 0 A RE vT 0, BV Z B USRI o E, R R BB
RALSRELMV TR TS JUE R N RITRE, I B By AR, BECT A XITEB TN fRARiR B o 30X St
() JE AT TE VLR B PRI T 52 B K s AR S 8T R Bl . SPOKEDKERCN, M2 RRER
Z5 7T 1 B R R 5 KR T 9 2 2B 5 7K R I P TS 75T 3 5 G S ™ 2

4. &P

WA 2019 FEFHAYLAEZ BE 7 AN W 197K 58 Bl £ g, 12 26T SPSS20 1 Origin2018 X 7K i i 25 43 A REAIE
HAT M, CAEEA KRR IR I N K BN, 4y, Py MK T KR ZEE . BRI ULUT
JUANTi T :

1) 2019 SEF AT 2 B TN FabriEAn ™ 8, TN $ehrikEAFE 2 H 8 THRK V-~V 25, FIIIX R
VETL . Bl vyl BT T TN $8 bR AR i N

2) HARVLIIAME 2 BOK TR 25 22 F B2, FRUKSAREL, WXIETL. Berai M AWK R ZE, F+
IK BRI TP 7K BARUARG 7K 5 5 M 00 BB 18 7 5 ) i) A8 0 A 55 AR B8 22 BRI D = SE 7K > PR > Ak
2R by RO TEVTANSE PG TN Ay 5 At 0 T v oy, Y VRS 16 3T DK T A 7K BB B TP FR Ak
FEEE S, HRTEFREA KR & B AR MBI ZRINT R 288 > AT > K > CLeHE >
JANE > BevE > L.
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