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Table 1 Water quality classification standard
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<20 ARG A > F K> PR . Forb, AR XU I 5 A 7K 38
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o jﬁ; T T L D SR> K> Pk . o,
e T RGN i Rk 7K B S IR FE By, O 494.5 mglL,
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Table 3  Statistics of the indicators in surface water

Wil - DO #/ CODwnE/ NH,-N#/  BODs#E/ EIPNI7T:Fisd AierE eihE
(mgit (mgit (mgit (mgit) BEI(MPN L) I(mgLih)  (mgi?

K 6.40 1.90 0.088 450 35000 7.36 53.00 282.20

b FKH 4.80 4.80 0.390 3.10 2200 7.28 103.20 555.30

Fi 7k HA 6.37 3.54 1.010 4.60 5 400 8.14 494.50 916.90

P 6.30 1.90 0.050 4.40 54000 7.35 53.00 356.80

s FKHM 5.00 3.50 0.480 3.40 4300 7.42 56.60 409.00
ikt 5.72 2.82 0.810 3.80 5 400 7.62 123.80 763.20

Tk 5.00 2.00 0.027 3.30 17000 791 88.00 575.80

Eipa FKH 6.00 3.39 0.200 4.30 <20 735 106.10 552.50
ikt 6.11 234 0.470 4.20 <20 7.79 300.50 898.10

Tk 6.20 2.00 0.030 4.30 28000 7.93 88.00 465.70
IR FKH 5.90 3.55 0.460 4.00 <20 7.47 141.40 1020.20
7K 6.45 434 2.170 4.80 28000 6.95 176.80 1274.10

Tk 470 1.90 0.068 2.80 22000 8.23 57.00 458.90

[7E 3 FKH 6.30 3.80 0.350 4.40 <20 7.54 53.00 377.30
ikt 6.26 4.10 0.820 450 1100 7.73 353.6 1 096.50

Tk 6.30 1.80 0.027 450 54000 7.68 55.00 401.40

HAES FKH 6.50 0.55 0.190 4.60 <20 753 229.80 841.70

ik 3t 6.10 3.74 1.040 4.20 <20 8.24 212.10 750.50

Hh K IR B i AR v \ES 2 15 2 10

I 60 40 000 55~8.5 350 2000

U, IS 100 40000 5.5~8.5 350 2000

REERAK B T 2% 40 20 000 5.5-8.5 350 2000

P 2% 15 10000 55~8.5 350 2000

VE O BEARIHEE RN IR B AR . MEAMBYE CR EEREK T ARUEY , REEEBKT A T2 OKEEYD 1128 (BHEYD R (i3, 1°
REMT . ZW B 2B, TPREAE KT, TERMEAAKR .
2.2 SRR

SR VR 5 W) 5% 6 71 A T3] B R R K K R 22 5 1)
SRR ¥, R 8 WK R bRIEAT F e o #T. R
ATTH, A, . . SRR E TR
For515 60.93%. 22.06%A11 13.16%, ZilTTHERE N

96.15%, HH pH EMe#hES PCL 2R EIEMHXK,
Rl F ok (8T 1 0.8, Tt BHIK i 32 252 31 pH (A1
SR BRI, fAs PC2 RIEAID, R THAH
v 0.614, UtH/KBIE—EREEE Es2 @ALYIKR 52
M; CODw, 5 PC3 RIEMIE, KFTF#HmE N 0.601,
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KW RAETEEF NG G FEFKI, ot
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%, FIAHMES N 0.879 A1 0.920, WK
252 BODs f1 DO Wysha; 2 = F M oiekFE N
25.07%, NH,-N. &5 PC2 RIEMHIE, HTF#
B9 0.720 F1 0.747, HiWAKE—EfLE L2
FI NH,™-N 3R B AR FE e . 7ERE KN, 28
— R BT Z TTEREE 53 710N 59. 95%F1 27.52%,
BRI TIMRE N 87.47%, FHHH CODwn NH,'-N &, 3%

KiawisE. 4ihEs PClL EREF IEME, N1
HE4> 524 0.862. 0.935. 0.875 #10.913, B /K i
FEZF] CODwy . NH,-N &, F R HEBEEE.
SRR, SIS PC2 RIEMISE, T H
N 0.867, UiHH/KIE — EFERE L2 RIS IR 18
17 P N O e I N i = v S P e s e B T
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Table 4 Principal component analysis results of irrigation water quality indicators in different periods of Panjin City

- E RS BRI
T4 BODs DO CODwn  NH/-N - SEKHREEL  pHME Sk &dhl Evuiise Bisuies
PC1  -0.816 -0.837  0.689 -0.354 -0.875 0.852  0.754 0.920 60.93 60.93
SFAKMI PC2 0544 0490 0353 -0.761 0.193 0219 0614 0.254 22.06 82.99
PC3 0131 0164 0601 0.542 -0.397 -0.284 0213 -0.266 13.16 96.15
N PCI 0879 0920 -0543 0.466 -0.821 0772 0615 0.558 51.21 51.21
AN pey oass 035 oass 0.720 0.100 -0.116  0.747 0.595 25.07 76.28
- PC1 0757 0722 0862 0.935 0.875 -0.696  -0.015 0.913 59.95 59.95
PC2 0578 0644  0.198 -0.256 -0.398 0561  0.867 -0.015 27.52 87.47
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Table 5 Results of water quality assessment
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Fig.1 Evaluation results in sampling locations

2.4 BTHENSFHERERXMS R

R A S 2 3 AR 2 B R RE K S A UL
BEBS T3S B 3t R /Kb R A S sh iy s 022,
168

HCOg 3 Bk [ ki #h 2 MR IR k2 0 Ak A R ),
CISRIE T RAFE/K. Ltrh Crg BRI AN : SO
SRV T A B RAC T 0 & s h B Y A AR



HIAH S5 S T R K BT DAY R & R 0 A

EIMARZERIER , Na" RIE T2 kKA AR 5
AL TR DL R AR TS VS K KRR T 28 S FIRE R £
I RALVA R, Ca®t. Mg E Bk B ER Eh i 1 AUk
bl A

o A T 2 E WK TR B P IR AT Gt
ST, G RANER 6 N, FERHE IR B R R /NHE
oy Na'+K™>Ca? >Mg™", [ B 11l ok 3/
HEFF A HCO3>CI>S0,% . 851Uk I I 23 43 A 5 0
# 6 FIF 7 . Na'+K'. Ca®*. Mg® Hll SO2 ik
SR AR IK > T2 /KA > oK B AR A a3, 31X ) LF

BT AR U 5 () P 3R P d v, o il 143.30,
92.70. 33.80 mg/L #1313.60 mg/L; CI'Hl HCO; ¥
AR BRI > =F 7K > Pk BB 3, X 2
B ARG W R 3R B e, 43 216.90
mg/L F1 216.70 mg/L. %5 R E00] LA 25 7R FEAE
R KPR R, Na'+K*. Ca™. Mg™.
HCOs . CIRERIA 7 KA T 50%, il HiAEF
W PEAE IR K P MR AREE, Mg A SO~ 178 57
FHEAT 50%~100%, i BH B IR B R AK 40 A
AFE, XATRES BT 4o R K.

% 6 & T ARG 4FAE

Table 6 Statistics of the conventional indicators mg/L
i35 it Na'+K* ca® Mg?* HCO3s cr S0 cos*
ISUN:} 85.90 73.00 21.30 205.00 88.00 168.00 nd
oK e/ ME 35.20 37.00 6.10 115.90 53.00 31.20 nd
SEHME 54.10 55.67 11.85 148.55 65.67 87.60
A5 53 2 50% 34.23 27.26 54.90 21.85 26.44 51.25
PN | 176.40 80.00 54.70 234.20 229.80 355.20 nd
- HR/MA 44.89 45.00 12.20 145.20 53.00 67.20 nd
N Rl 95.37 61.33 24.22 191.88 115.02 140.00
A 53 2 E0% 59.01 19.88 65.78 19.72 56.81 76.39
SON| 216.90 125.00 60.80 327.90 49450 499.20 nd
FK e/ ME 112.70 60.00 24.30 187.40 123.80 79.20 nd
" SFHE 162.08 85.83 36.45 246.93 276.88 187.20
5t K% 23.06 26.16 35.82 19.97 48.84 82.89
s SEYHE 103.85 67.61 24.17 195.79 152.52 138.27 nd
S A5 5 ZHU% 38.77 24.43 52.17 2051 44.03 70.18
VE nd FORFERR A I A
AT BB ES TR I
Table 7  Statistics of the major ion indicators in sampling locations mg/L
WA Giit& Na"+K* ca® Mg® HCOy cr S04 COos*
o FHME 86.80 62.30 19.80 216.70 216.90 87.20 0.00
7 A5 2 EU% 62.43 4264 64.68 48.87 111.44 57.29 0
iz PR 70.90 54.70 16.40 178.80 77.80 100.80 0.00
) 253 ZH0% 51.57 28.36 58.06 47.43 51.26 22.96 0
w5 FHME 104.10 73.30 25.30 175.70 164.90 132.00 0.00
’ 55t 2 H5% 47.02 20.83 27.58 11.53 71.46 25.65 0
KR FHME 143.30 92.70 33.80 201.10 135.40 313.60 0.00
- A5 5 Z% 55.77 30.45 7154 2145 33.02 66.81 0
. S 98.60 65.00 26.40 200.70 154.50 99.2 0.00
* 253 ZH0% 82.90 27.74 113.69 2371 111.57 55.87 0
HE FHME 119.40 57.70 23.30 201.80 165.60 96.80 0.00
o 25 5 Z50% 62.34 436 17.41 22.80 58.09 2343 0
U2 AL 53 TR FO K53 W T LA 25 B F RO KU W0V
KF, MR B+ — A AH R >R Bl AL %8 BB TR M40 £
(b Ak 2t 72, B A S R 8 . Table 8 Correlation coefficients between ions
Mg® 5 Na'+K*, Ca®" 2 &3 IFMH%; SO, Ca® & Na'+K'  Ca®  Mg” HCO  CI SO
e N 2 g \ - + +
PR B, H5 Mg REFIEMX, HECrE Nemic 100
N ca? 0.779 1.000
HAH K "
. Mg 0.905*  0.902*  1.000
25 ERERMEDH HCO; 0241 0051 0160 1.000
T 2 LS FH VAN AR R X HL R K3 AT VR cr 0154 0041 0104 0066 1.000
iy, SR MFE 9, RSC EEMEIE Bk VRN 45 R as Ak SO 0777  0931* 0821* 0027 -0.211 1000

Uf, M SC HEMIE R 45 ROVIERIABEE - 2
Tl RIS L DP A 25 AR W, A4 T AR KO & AR AR

O RHPRIRTE 0.01 K GO B EEE DS, *RIRTE 0.05 /K
(G YD TE Y PR
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£ 9 MR AKHERE RN ER
Table 9 Assessment results of the irrigation applicability of
surface water

izt sc RSC ey
EeSTa ey e

23 R IKIREE V 28K bR PR AR S AR HH R /K
e 74 PR AL R JHE VB 3 P VA R R A R, FERE K,
NH,"-N 5 KKk 2.17 mg/L (% 3) , LK
15 R AR UE V 2K BRAE K 1.085 1%, ©ANE FH T HEE
AR IR 9 494.5 mg/L, 23R [ A< F VR /K T
FrdfE 125, TTSRAITIIRIRMER 1.36 f5, CAEHT
VEWR . TETKH, SR A B CR (M BKE Y 54 000
MPN/L, J2& R E A MK B b T 2RA0 11251 1.35
AT K FEE AN S AR B HE TG AT 5
F K HAVEEIE F AR TPk BARIA 7K 1
33 it
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FE 3 PH 25 TR 72 2404t b T R AOK R 22, T AS
WAV S5 RN R AT, JE R o] B8 i T VR 5 v A bR 1
BRAEIZE S . BhAh, AR HIK R PR 45 5o K 0
T TR K, X 52465 BT 5t 45 R 17
TEZE 5 X AT B i 2 X AN R BT S 8 ASIR X 5k
(17K ST A S5 AR 2 %) R E e /K T = AR s o 55 A
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AR T BT S IR B T R BT, SR T, UK
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HIF 70 Fp ST Y 1 23 AT AR ) f7 B, R SR AT 3 — 2B i
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257k, LAt it m A R HE M.
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Quality and Suitability of Surface Irrigation Water in Panjin City

SHEN Qi, ZHAN Guangjun, LI Weiran, YU Xiaopeng, WANG Kangjian, YU Yanqing, LI Zhenyu”
(Liaoning Institute of Saline-Alkali Land Utilization, Panjin 124010, China)

Abstract: [ Objective] This paper presents the results of a comprehensive and rigorous assessment of the
environmental quality of surface irrigation water in Panjin City, aimed to provide essential data to help water
ecological protection and developing high-quality agriculture. [ Method] Water samples were taken at normal, wet
and dry seasons at different locations across the region to analyze their chemical compositions. Water quality was
evaluated using the comprehensive pollution index method, Nemerow comprehensive pollution index method,
sodium concentration method (SC), and the residual sodium carbonate method (SRC). [Result] Water quality
indicators varied spatiotemporally. The ammonia nitrogen, chloride and fecal coliform in the water exceeded the
values set in the standard. Results calculated from the comprehensive pollution index method showed that the overall
quality of the surface irrigation water was good. From normal to dry seasons, water quality changed from clean to
relatively clean. There was a seasonal pollution at the sampling points at Dongfeng. The results calculated from the
Nemerow comprehensive pollution index method showed that the water quality was relatively good, and that it was
better in the wet season than in the normal and dry seasons. There was a seasonal pollution at the sampling points at
Tianzhuangtai, Xirao and Shuangrao. As well as the evaluation results of the SC and RSC, the surface water in
Panjin City was generally suitable for irrigation, and the water quality in the wet season was better than that in the
normal and dry season. [ Conclusion] The overall surface water quality in Panjin City is relatively good and deemed
suitable for irrigation. It can sustain potential development of the region for high-quality agriculture.
Key words: Panjin; surface irrigation water; water quality evaluation; irrigation applicability
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