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Abstract

In order to grasp the future water quality changes of Taolinkou Reservoir in Qinhuangdao, the total
phosphorus (TP), nitrate nitrogen (NO3-N), ammonia nitrogen (NH;3-N), permanganate index (CODwn) and
dissolved oxygen (DO) were selected. Based on these five water quality monitoring data in 2014-2015 at
the water source and the outbound stations, the parameters of WASP model were determined and then
used to predict water quality of Taolinkou Reservoir in 2016 and 2017. The results show that the R? of
the simulated values of the five water quality indicators of the WASP model is greater than 0.7, and the
correlation coefficient is greater than 0.83; the relative error between the measured values and the si-
mulated values of the water quality indicators is generally less than 10%. It is shown that the established
WASP can simulate water quality well and apply to the prediction and early warning system of Taolinkou
Reservoir. At the same time, it provides decision-making reference and basis for Qinhuangdao water en-
vironmental protection and management work.
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1. 518

7K TR FREU A2 K BIF F PRT A A (9) J5  f t AR SR I TR0, 2 /K5 ek S DR R TAE . B B BT aG, B
FATGIPE R R SR RR IR, KA TS Yy il RS2 B2 KOG, S KRS o AR AR A AT (0 TR 43
Prlmsz 20w F KR T 77 72 2 A KA . IR RGHR . M S [1]-[6].

IR AR AR 5] N K T B 572 — A& ] LABE R [R]R1 2 (6] (AR, 2 s MR IR 85 75 e e K Ak
TE RS L A U DL R FLAth PR 3R 2 TR AH B S M R B 2 8 T A [ 7] KU R e, 2T L N =ANr B, 56—
BB (1925~1970 4E): LB B E ERF 5K UK RA &, WFCH, BR 7K Ah, HARERRINTHIN . 5 B
(1970~1985 ). LR BB AL 1 RE flAE TR AR E M, (RIS L REAOE AV UR I [8]. 28 =P Br(1985 4F
Z4): B B K TR AL T2 8 AR NI TS 1 3

IK RIS Kb 132 N RN SR 1], 76T 563 QUAL. WASP 52 Al KRB, 7E3
WASP 7K JiU AL B 06 A [F AR IAS T ik — B A R S kR . kA o5 [9155 VIR B Rl ZR g Be i) COD Al DO 4%
N WASP7 #2341 EUTRO FREEREHAT R 7T, 45538 H] COD Al DO HAAUME 15 S A B AHXT iR Z7E 10%
FT15% LA, P AL S5 R R A7 . 3 P [10] 55 2 T S 3 I 2015 A /K A , % F WASP 7K i i 24 (1)
EUTRO BB /K R FE bR EL il R T ARSI TR, TR W I R % R27E 0.75 DAL, BELEE i1
WA FE A e o AR [ 11] 25 DL WASP 7K SRR L o T EL, S v o 22 B /K St A7 7K 5 S B AR 0L, 17F 90 45 SR S5/ WASP
PSR ] DGR BT AR 22 38 X B K T AT A R R LATA T, ASSHDLAN S /K A 38 S B AH 6 R ECH 0.97,

AR TR 2R 5L TR 17K 28 K 5 R AP A DG [ R, 38 R 7K 2 K TR AR B (A g AL, SRRk AR
PR EE AR TS AN R = AR SR S, [RIE, ET-FRE 3b 77 (8 R 7K P26 7K o A5 284 (4 Ak e AN 7K Hh R BRI 9
HAEEER.

2. fIRX
2.1. BEROZKEERER
BEAR KA T2 2 B vhdbER, B i i b, T 1998 4E Ak, SR AR 5060 7 A%, &
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Figure 1. Location map of each monitoring
point of Taolinkou Reservoir
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o(AC) 8(—UXAC + EXA(ZCJ
X
= ~ +AS, +AS, + AS, @

H A NIRRT, m? HA RS & FE .
3.2. WASP {&8Y38 31

WASP A7 () 78 37 75 B N 7K Y5 b A HE 8 3l A W BT T ) B A5 L, B 36— 4BV IR O BRAR Y, KRE
TR KRS RS, BERREMFUKIE. RS, WARSE. KUESBEAMNINE %58 AR
T+ 2014~2015 4= 7K Y530k AT H e 3ty 7 A J 00 3 (147 Sk 000 5090 >k 7 37 WASP B, Ji it i v e S 30 R A AL e
HAWE HFSHES% T AP FMAED SRS BEUER E, 3 1 s, mnHEAHE S E W W&
BT B IS W A S TR .

Table 1. Main kinetic parameters of WASP model
F 1. WASP iRBUF ZER HFESH

SRR e FLp YU

20°CIf COD FE ik % 0.06 0~5.6
COD i £ 5L 1.05 dt 0~1.07

20°CI S A L Z 0.02 0~10
RIS 1.043 0~1.07
20°CHIVA MR NIk % 0.1 d? 0~0.22
TR WU IR R 1.06 0~1.08
20°CI SRS 0.88 dt 0~10
FBREE 1.22 0~2.67
20°C S AP 26 A 0.02 d? 0~0.09
JARAL T 2R 1.04 0~1.04

4, WASP {EBIERIE R 5747

F5 T 2014~2015 AR 7K AN H 22 sl P A e 0ok 1) s 00 K4 2 S ) WASP A, i 2016~2017 47K Y 5
TRUFEARABEAUL HE 110 HE 2 3 4% T b AU AN S T Bt 2 R, MR ZE TS IR 32 2. % 3. &l 2 T4
WASP #8856 T % WK B H8 b P RSEAME AN SEE (0 3 G B B a1, B3 —30 A W2, (H2 B R
AR LA B E G R m, 7T W WASP R0 % K R F b A A 25 SR B BEAR . ] 2 75 mT 0L, BkAk 17K 2 6~9
HIEEE. " A SR e 5y & 5 H AR A LA B m, (2 6~9 F Iy i sa & &5 A H 03 AH LU AR S
ko ATREAR FAMRAR K EEFEAKIATE 6~9 H, X B /K B KR B T Ho At (a3 R TPt B A
K, WAV ERA KRS P IERE, SUEEMA S BEF KRR, OB, B S R EH
SEIRFERE, RUHRAR 7K EE 6~9 H KR T FAR I R 22, X 5 FAE[14) 5 it Fi g R — 2.

f#E 2 AT, R SRIE SARME T B AR ZE N 9.4%, HA AR ZELE 10% L FHIA 8 41(3E 13 43
#5), o 61.5%; FHFRERZ SLIE 5 BAME P AERHR 22 3.84%, FH A AERHRZTE 5% L FIA 8 413t 13 4.
), o5 61.5%. < 3 AIA, SUESHINE S ARAME P AR R 220 29.57%, L HAERHREZEAE 30% L T A
8 (3L 13 HEHE), 15 61.5%; =iihFR T E S IE S5 RAME B A 1R ZE R 7.31%, FHAAHXTIRZELE 10%
PUR A 11 AL 13 4HE¥E), o5 84.62%; VA Al SCME S HMA 1)~ S5 A6 1 22 9 5.35%, A AHX 1R ZE 7
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FET WASP B IRk obR 1 7K 22 7K SRR 53

10% LA T 10 H (3L 13 HEHR), 5 76.92%. 1T 7EXTARAR LK BEZK B HEA T I DU ek R R Pl R 25 NRR 2
MAFAE, FTLAMNEE R ok WASP BRSO RIS S R AT, A A0 m] B pk K B KR T 5 8 3 TAE . A
A 2016~2017 4 SZIE I F-344E  0.22 mg-L~h Horp /T 0.2 mg- L IS TIMELA 10 ZH(3E 13 4H504E), 15 76.92%,

AR IR AR, 0 TR E BRI R AR T, MR ZE 5 K9], DR AR AL Hh 1 2 EUBEADME 5 Sl R A
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Figure 2. Comparison of measured and simulated values of water quality indicators

& 2. Bk BHERRSME AR EXT EE

Table 2. Error analysis of simulation results of total phosphorus, nitrate, ammonia nitrogen, permanganate index and dissolved oxygen
(unit: mg'L™Y)
F2.ORE BMERL. S8, SEBRMIEHMEREEMUERRENNERL: mgL™)

il B THIRER A R e R T Ak TR

A SEME BEUME AR RZE SCIME BEUME AR RZE SME UM AR RZE SME BUUUE ARXSRZE SUME BEUME AR RE

2016.3 0.01 0.009 -10.00% 1.93 195 1.04% 0.056 0.049 -1250% 216 207 -417% 138 1423 3.12%

20165 001 001 0.00% 171 175 234% 017 0.125 -26.47% 238 2321 -2.48% 128 11.08 -13.44%

2016.7 002 002 0.00% 182 198 879% 092 0.785 -14.67% 317 292 -789% 88 9.25 5.11%

2016.9 0.028 003 7.14% 385 365 -519% 0.117 0.101 -13.68% 2.69 2751 227%  6.45 6.9 6.98%

DOI: 10.12677/jwrr.2019.85057 503 TK YR 5T


https://doi.org/10.12677/jwrr.2019.85057

T WASP BRI AR 11 7K B 7K B BEALLE 7T

Continued

2016.11 0.011 0.01 -9.09% 386 395 233% 016 0.146 -875% 23 2.096 -8.87% 12 12.24  2.00%

2017.1 0.009 001 11.11% 381 405 630% 011 015 36.36% 193 2435 26.17% 1098 10.21 —7.01%

2017.3 0.011 001 -9.09% 4.08 42 294% 017 0.1399 -17.71% 246 2443 -0.69% 14.72 13551 -7.94%

20175 0.009 0.01 11.11% 4.03 3.82 -521% 0.24 0.2938 2242% 23 2762 20.09% 10.7 10.4758 -2.10%

2017.7 0.009 001 11.11% 397 412 3.78% 013 0.223 7154% 226 2416 6.90% 1028 985 —4.18%

2017.8 0.012 001 -16.67% 397 382 -378% 043 02087 —51.47% 283 2999 597% 805 804 —0.12%

20179 0.012 001 -16.67% 3.77 384 186% 019 0.1283 —-3247% 3.15 3151 0.03% 1285 1221 -4.98%

2017.1 0.011 001 -9.09% 349 3.67 516% 0.16 0.0742 -53.63% 2.61 2723 4.33% 6.92 6.8432 -1.11%

2017.11 0.011 0.01 —9.09% 349 353 115% 0.05 0.0614 2280% 1.9 1999 5.21% 8.3 9.25  11.45%

ML 2382 2%, ARSI A 30T 5 PR R AR 4%, (45 SNBSS 8 2072 28 2 ) BT8R iR 2 [15]
foy =Ty = ZiNzl(Xi - X)(Yi _Y_)
U (=X (%Y )

e ey KT S AR SZIE ABIE A ¢ B8 X ONIZ KB FR I S2iE, mo-L ™ X J9iZ/K s kR szl
HEFHME, mg-Lt Y AZKRIEARABIUE, mo-L ™Y Y NiZKJR TE bR e T 2518, mg-L .

% 3. & 3 T4, UK BRIERIHEIE RE RPYAT 0.7, MHERE r ¥R T 0.839; (R mmihlkshigsish,
Pk, WTRERE . EEMIEME A E R RPIAT 0883, MHFEZEE r KT 0.9, A, Ryl E AR
S R B r KT 0.95, 7] WAL WASP AU I R RUE 5 Se{E W& AR & B B AE et

@)

Table 3. 2016-2017 simulation results analysis
7= 3.2016~2017 FIELE R 54

ey AR A R R SR TR 2L AR
HIE RHR? 0.9632 0.9298 0.883 0.7042 0.93
KRS r 0.98142753 0.964261 0.939681 0.839166 0.964365
0.035 r
~ 0.03 y = 1.0877x — 0.0014 ]
= 0,025 - R? = 0. 9632
Q0
E 0.02 -
i
~ 0.015 r
ﬁ
% 0.01 r u
B 0.005 -
0 : I
0 0. 005 0.01 0.015 0.02 0.025 0.03

JBESTIE (mg e LD
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Figure 3. Linear regression equation for each water quality index
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