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Abstract; [ Objective | Three sections of Xiaolangdi Reservoir (Nanshan, Dahengling, and Tongshuling) in
the Yellow River were monitored. The present situanion of water quality and potential pollution sources of
the reservoir were analyzed in order to provide help for its environmental improvement. [ Methods ]
According to the measured water quality data of the three sections, a principal component analysis was
performed to select the main evaluation factors, and the fuzzy evaluation method was used to evaluate the
water quality of the reservoir. [Results] Six primary water quality factors were obtained from the principal
component analysis: dissolved oxygen (DO), the 5-day biochemical oxygen demand (BOD;), ammonia nitrogen
(NH;-N) ., total nitrogen (TN), total phosphorus (TP), and the potassium permanganate index (CODy,).
The DO concentration and BOD; belonged to class I, with values of 3. 8—12. 8 and 0. 9—1. 7 mg/L, respectively.
The NH,-N concentration ranged from 0. 03 to 0. 72 mg/L, which was between classes I and [[. The
TN concentration ranged from 2 to 4. 88 mg/L, which was worse than the standard of class V. The TP
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concentration and CODy, belonged to class I, and their values were 0. 02—0. 05 and 1. 8—2. 7 mg/L, respectively.

[ Conclusion ] Through a principal component analysis and fuzzy comprehensive evaluation, it was found that

the water quality of Xiaolangdi Reservoir basically met the legislative requirements; however, there was a

risk of TN and TP pollution.

Keywords: Xiaolangdi Reservoir; principal component analysis; fuzzy comprehensive method; potential pollution source
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1.1 HRRXHR

BN JEE K E A F = 1Tk 7K % R i 130 km,
W BT AL 40 km (4 BT 90 L 02 BT R AR
R A RUK B . K ETTAL 272, 3 km® 4546
BRI AR 6. 94 X107 km?” , 7 B[ EE R 92.3 %6,
W R AL PE A R 8 B (AT 33 AN S g, K
PEIEH K AL 275 m, FEZS 1. 27 X 10" m®, IR Vb JE 45

7.55X10° m® PRV ELE 1. 05X10° m* ™,

1.2 MiRAZE

1.2.1 HeXE504 T 201841 HFE 12 AX
K2R B 1L R 0 T A 0 3 A WA T R T 2 A Sk 0 —
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DR FH K2R SR B 4 R 38 5 (HJ495-2009) ) A ¢ M 36
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fift S (DO) AL 22T A B (COD) AL 1 (F) L8 (Pb) |
il (Cu) B (Zn) i (As) FIR (Cd) .
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i b ’iﬁ‘la‘z iﬁ‘zj‘r_ iﬁ‘sj‘r_ %‘43‘5
% LAy By LAy
DO 0.584  —0.167 0.164  —0.560
CODy, 0. 785 0.000  —0.384 0. 000
BOD; 0. 000 0.192  —0.742  —0.296
NH,;-N 0.102 0.624 0. 000 0.438
TN 0. 280 0.726  —0.156  —o0.221
TP —0. 305 0.776 0. 000 0. 000
Pb 0. 811 0. 309 0.112 0. 000
COD 0.225 0.201 0.497  —0.595
Cu —0.643 0.116  —0.377 0. 120
Zn 0. 000 0. 000 0. 000 0.797
F 0. 000 0. 244 0.798  —0.149
As 0.186 0. 834 0.276 0. 000
Cd —0.217 0.186 0.333 0. 685
FEAEE 2.356 2.542 1.991 2.154
TR/ % 18.1 19.6 15.3 16.6
HBMTEkER/ % 18.1 37.7 53.0 69. 6

1 : DO R IR 4 s CODMn KR B 5 IR Eh 78 £ BODs %78 5 d 2k
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COD /R b2 it s Cu Fm il s Zn Fom 88 F FR WAL 5 As FoR
il s Cd KR 5.
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AT 1 Il I I v
DO(=) 7.5 6 5

BOD; (<0 3 3 4 6 10
NH;-N(<)  0.15 0.5 1.0 1.5 2.0
TN 0.2 0.5 1.0 1.5 2.0
TP(<D) 0.01  0.025  0.05 0.1 0.2
CODy, (<) 2 4 6 10 15

M 1w LA .6 WK BT de bR TN AR F 1128
K bR, AR AR S T [ 28K AR . DO B & ik
JETE 3.8~12.8 mg/L Z I, B 7 AR T I 25K A
A H A H Oy 2406 R T 28Kk bR, 3 AW #E 19
A DO Ji B i B 22 5 AN KL, 10—12 H R BEIA 1
DO J57 5 #e J32 72 AL T 4% 04 FRA L T T . BOD; (14 5T
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AW (19 BOD; o7 v B 22 8/, NH-N ) i it
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11 287K 2 18] - A [a] U 1 B9 NH,-N SR B e i 25 5 4
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122 Z ] i 5 T 30, PRIk, TP 2 7K PE 7K K & 3 F= 1k
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S KR R S5 A (0 5 ) JF o o R O % O O T A
IR B X K AR AR A U TN/ TP A8 Ak B3 52 ) 5 K
RIFUGAE W) BEVE S 4L R . AR R WL Y
TN/TP<C25 i}, & A5 8 A K, 24 TN/ TP>25 I,
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A S O R AR A

K3 KERHEEKRERNE

Ay DO BOD; NH;-N TN TP CODy,
1 0. 37 0.03 0.01 0. 47 0.07 0. 04
2 0. 33 0.03 0.03 0. 46 0.09 0.04
3 0.39 0.02 0.01 0. 45 0.07 0. 05
4 0.32 0. 04 0.02 0.48 0.08 0.05
5 0. 26 0.03 0.03 0.56 0.07 0.04
6 0.28 0.03 0. 04 0.51 0.09 0. 04
7 0.20 0.05 0.05 0.48 0.14 0.07
8 0.23 0.03 0.04 0.50 0.12 0. 05
9 0.28 0.03 0.05 0. 47 0.10 0. 05
10 0. 37 0.03 0.02 0. 45 0.07 0. 05
11 0.41 0.03 0.02 0.42 0.05 0. 06
12 0.38 0.03 0.01 0.43 0.09 0. 05

W FEHIK ZE R TN AL TP &, Al B AR K 5 &
B E TR RS . 7E PR X i — 3 R PR A Ak
RE Fy it FH et o 8 5 R 0 3 AN 3 Y 45 i Uil 5
SR TN HERCE 08 7 B s & oK AR AR AR SR L ik
B 5 PR R A0 2 TR 5 L) DD K AR R A )
2.3 HEHSSFEHAZFITELR

FRAE LR A 2 (D — () 8 45 K 5 W I AR (i AR A
AL 28 SCTH L, 15 45 W7 T 7K 0 358 5 i 28 4 DF A 45
L 6—8,

ANTR RS K 2 1 4 v ik FH K b 2R K TR L — 2 IR
11X PRI DL 3R 7K 2 55 o 2 A 1 ) (GB3838-2002)
IR ERVE bR . AR 45 6—8 AT 1, AN [a] i (] A
[Fi) >R AR OB T8 T A 1949 7K T 4 ) 3k 3] 1T 288 7K J5 25K 19 L
B 82. 9%, FEA W & T 2K R ZE sk, i 2011—
2015 4, B /NIR KK R 45V 28K b 795 e AR
AU IR K R B R B AR T 52 R X K
PR R OR3P 563 OC . Bk A L 7K R AN [W] I T
IR BN AN, 25 (8] A8 AR AEAS B

R6 KERHEERKRENER

x4 AR E&KRBRINE

Ay DO BOD;  NH;-N TN TP CODy,
1 0. 36 0.03 0. 00 0.48 0.07 0.04
2 0.34 0.03 0.03 0.48 0.09 0. 04
3 0. 36 0.03 0.01 0. 47 0.07 0. 05
4 0. 36 0.05 0.02 0. 46 0.07 0.04
5 0.31 0.03 0.03 0.50 0.08 0. 04
6 0. 33 0.03 0.06 0.49 0.07 0.03
7 0.38 0.04 0.08 0. 36 0.10 0. 05
8 0.38 0.03 0.07 0. 38 0.10 0. 04
9 0.39 0. 04 0.05 0. 40 0.08 0.05
10 0. 40 0.04 0.01 0.42 0.08 0.04
11 0.43 0. 04 0.01 0.42 0. 04 0.05
12 0.39 0. 04 0.06 0. 38 0.08 0.05

Y $#EE D.(A.B) zA ok

I 1l I I\ Voo R
1 0. 480 0.500 0.452 0. 500 0.509 Il
2 0.485 0.494  0.440  0.486  0.505 II
3 0.464 0. 488 0. 449 0.510 0.527 I
4 0.493 0. 497 0. 445 0. 482 0.495 Il
B 0.577 0. 550 0. 464 0. 449 0.415 V
6 0.535 0.522 0. 446 0. 460 0. 457 I
7 0.631  0.491 0.345 0.317  0.359 \
8 0.616 0. 465 0. 343 0. 358 0.376 I
9 0.524  0.452  0.404  0.442  0.466 il
10 0.459 0.483 0. 454 0.512 0.530 I
11 0.420 0.467 0. 457 0.538 0.567 1
12 0.443  0.471  0.440 0.511  0.547 il

x5 BWLHEXKREBERNE

JER s DO BODs; NH;-N TN TP CODy,
1 0. 37 0. 04 0.01 0. 47 0.07 0. 04
2 0. 34 0.03 0.04 0. 47 0.09 0.04
3 0.29 0.03 0.08 0.51 0.05 0. 04
4 0.28 0. 04 0. 04 0.53 0.07 0. 04
5 0.25 0.03 0.03 0.55 0.09 0. 04
6 0.29 0. 04 0.06 0. 47 0.10 0. 04
7 0.13 0.04 0. 04 0.62 0.10 0. 05
9 0. 30 0.05 0.07 0. 46 0.08 0. 05
10 0.36 0. 04 0.02 0.44 0.09 0.05
11 0.42 0.05 0. 04 0.39 0. 05 0. 06
12 0. 40 0.04 0.02 0. 46 0.08 0. 04

SR FH T) — b (0] AN () 08 18 ) R T 5 349 41 K I 2%
VA 534 & BROK BEK R AE 5 Ay A V 2K, 7 A
By IV 28K, 11 12 A r ik #) T 2Kk, KA A
By A MoK, 5 H 7K FE K 5 %5 2 1T RE = ]k 52 2 T
LA BEVERE I . A RS W A T B A S
B eF BT K AT 5 e A 2 A0 AT i o i R 3
B A WS 4 A KB TN # AR 8 L
K S5 N I 3 B iR AR 25T AR T B i e ) 4
il /NR I AK E K R V5 Ye s . 4 AR 5 A Alk 1%
3y foy W U 08 /IN TR RS 7K P B iR K TN Ji o e 8 444 1
KEAS 2 . T2k A4S m . TN Rk B
K e b 30 1) R 7 3 7 0 /0, B W TR K R V2K
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7K T AP 9 B4 A R 0 B T K 5 O (T 26K, 7 K
JEK 5 R IV 27K 45 F 1 287K i Dt I 5 K 9 7K 3 b
T AT 5 VK R Vb S ) K 2R K B DR s /b L ™ R R
e 7 A S v DO Y ST vk B S AIK il A
73 B LU T DA V2K S RO I 1A AR e B T Sy TV 2
IR o T K R VTG B 45 AR 5 3 A W I Y 2K 5% i Ik
FKFESR, Horp 11 KBk 3 [ 38K AR i

RT WEHMICHESRKRITENER

Y B D.(A,B) K
I If il I\ vV e
1 0.496  0.511  0.457  0.499  0.504 I
2 0.497  0.506  0.448  0.490  0.503 iif
3 0.482  0.497 0.451  0.503  0.518 I
4 0.469  0.488  0.450  0.507  0.531 I}
5 0.518 0.517  0.451  0.479  0.482 iif
6 0.507 0.512  0.456  0.491  0.493 I
7 0.621  0.457  0.299  0.298  0.379 I
8 0.560  0.390 0.280  0.378  0.440 m
9 0.470  0.398  0.386  0.477  0.530 iif
10 0.433  0.471  0.445 0.526  0.567 1
11 0.422  0.473  0.462 0.548 0.578 1
12 0.405 0.443  0.435 0.534  0.595 I
8 MUMEZAKRIENER
Al FEE D.(A,B) ?J(;ﬁ
1 It [l I\l V Syl
1 0.483  0.502  0.454  0.504  0.517 il
2 0.487  0.497  0.443  0.492  0.513 mm
3 0.547  0.535  0.445  0.464  0.453 ll|
4 0.547  0.531  0.461  0.467  0.453 N
5 0.574  0.545  0.453  0.445  0.426 N
6 0.496  0.494  0.433  0.476  0.504 m
7 0.739  0.594 0.418 0.301  0.261 V
9 0.505 0.448  0.417  0.466  0.495 ii|
10 0.457  0.479  0.443  0.507  0.543 Il
11 0.396  0.448 0.455 0.554  0.604 1
12 0.473  0.502  0.470  0.541  0.572 1
3 8%

(1) # W /MR JE K BE TN, TP, BOD; , NH,-N,
CODy, F1 DO 3% 6 Tidsbr . B TN AR T [ 287K b 1
A H AR S T M 2K bR, Bk b mg Ll Rk
A VAR ARE 0 T TE 7K BT 8 A BT VR R S ) AR Ak 25 O
UiRTA

(2) F A3 T S 25 G PR R BT, K KA
MEEBYEE TR TN f TP, B T & & ibis §.,

TN/TP JE [ 46~122. TP JE K i & & 57 AL FR il (4
TG R E A, R K TN TP &
T BEAR K B R AR B IR R KU
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