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Abstract

In May and August, samples were collected at 14 monitoring points in the estuary and adjacent sea
areas of the Yellow River, and the survey results were analyzed. Meanwhile, ArcGIS software was
used to study the spatial distribution trend of water quality in the estuary and adjacent sea areas.
The results show that the runoff of the Yellow River has a certain influence on the water environ-
ment pollution of the estuary and adjacent sea areas of the Yellow River. The estuary of the Yellow
River and the adjacent sea areas are mainly polluted by inorganic nitrogen, heavy metal copper,
petroleum and active phosphate. The water pollution of the estuary and adjacent sea areas of the
Yellow River in May was more serious than that of August (except copper). The distribution trend
is that the pollution in the estuary is the heaviest and gradually radiates and decreases to the ad-
jacent sea area. The southern semi-closed sea, especially the coastal area, is more polluted than
other sea areas. Strengthening the protection of the water environment of the Yellow River and
controlling the pollution of the water source of the Yellow River can effectively improve the water
quality pollution of the mouth of the Yellow River and the adjacent sea areas.

Keywords

Yellow River Estuaries, Adjacent Sea Area, Content, Trend

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

SO N LTI 5 3ME 2 18], %33 R K AR K AN S Ry, 2 SR st K
PRI RNK I EEASE, VIt R, KRB AR g, R K SCBURHC 8, B
2 EFRIRIRE 420 1250 75K, ZAEFI4Ib & 12 420, TETRRL T U 3R 1 AN LR SR 1 B — A
T [EE , A BT KR R T 3 B IR R B K R AT MR R A ) 2 REPE A SR A TR
MBI, Hl A+ o> EEAEUR, B LUACH] R AR IR PEAN R AR BT, MO 2 T
HER GRS IIREX . B LR AR A, PR 18 m, AT N AL SRR
AR, B IR RZAIAAL, WK TR A 5 IR T AR R M BT NI K 3EOKAA
BEFMCIROCEZ RN, HAT, T3 DK E B S 5 8 TR AR MR A IR 2 [1] [2] [3]
[4], RZ 2% I8 S AR i 1 X BOK IR S 2 A2 A 7E[5]-[11], SRR [12]55 8 T+ 2003 4F 8 H
25~26 RIS 1 R AR A TONLIE . A HLBE. BB AT AT, (HEAARSS T B AR
EO NI 1 S AR I3 2 Pk B R A8 A B 34 (R i HAR D, JRATTHR RS 35 Te) NIt 24 H P398R (8] [9]
S5 5 PR DL EL 1 5 (7K I) A 8 J (F=ACH) WS A A5 S NI 1 S i sk B DL AT 1 45
E, I REAT THE T, B R A SRR N R S R R L 2503 K s
Wi, ONBCINIG FVEY) 2 FEVE R e SR IR R RS2 (1A 7 (I BRS04
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2. REEBESSHSGE
2.1 REFEMLL S

AR UL KRV SR RN, 5. 6 IR KN, JKBEGEEL 8. 9 A i oK
B, AKARMBEROR, A T A ST AR R AR MK 5 TR ) e B, 4315 H 11~15 HA 8 H
12~14 HXF ] NI R AR /K I(4 48 119°4.815' ~119°38.140" , b4k 37°25.140' ~37°59.152" )L 14 ik
PO 1y B )T TIRA RO, WA KIIAIZ) 1000 &2-F 7 AR .. KFERE THE AR5 AURKE,
FRAE KA AR (T VA IR 5~16 m), —RCREE 1. 20 4m, 1. 4. 8m Bk 2. 4. 8 m Ab/KFF
FLLIRE, MRS, IOAAER 0 B E FIR A, O EH.

22. EMmMBE A ZE

KA IFE T 22 Ab PR 5 4 [B] S50 = AT B IR b 0 Al g, 4 o 10 R AR F rh e N RSN [ [ i (g
FERERNE) [131HE M & T, FEKFMIIE: DO, pH. COD. Az, THAESE. T
HIRAR HIRASEEF, DIN). AA(NHAN). BE&(TN). WG HEREER 2 (DIP). S iE(TP). 4(Cu). #hJE
F DA I 7 T 3945 QI IS [14] AR E AT -

Table 1. Longitude and latitude of the survey stations at the mouth of the Yellow River and adjacent waters
F 1 BmANGORMDAKGBAEGMAE ., HE

WA 1 2* 3 4 5 6* 7*
p ki 119°4.815" 119°19.748" 119°35.290" 119°21.900* 119°29.350" 119°38.140" 119°15.823"
=R 37°25.140" 37°26.495" 37°35.330" 37°39.140" 37°41.400* 37°42.120" 37°51.112*
I 8* 9* 10* 11% 12* 13* 14*
ok s 119°22.423* 119°26.605" 119°5.986" 119°8.130" 119°13.915" 119°9.725" 119°11*
=R 37°52.765" 37°53.505" 37°57.645" 37°58.380" 37°59.152* 37°30.555" 37°51*
o S i
8# 09# N
74 *
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5# 0
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Figure 1. Location map of the survey station at the Yellow River Estuary

and adjacent sea areas
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2.3. BT

P SCEE R 2 Excle2010 HEAT 11, 15 ArcGIS B % A m /K 5t B i AT B 340 A 4561 o BT
(B 1~21), WS N 11 e AR U 38 /K PR 55 52 38 ] A2 I 5 W J 1) 2 TR 0 AT A S, 3 FH B 38 40 B ¢t 3]
1 R AR K TR B AT i e, B ST 0 A B R s /K s 7 25 18] B 18 o A AR AL 4 [15] .

3. BRI

Table 2. Water quality in the Yellow River Estuary and adjacent sea areas

2. AN ORMDEE R EERKRIFR

Was Ay 1 2 3* 4* 5* 6* 7* 8* 9* 100 11* 12f 13t 14 Ty

DO 5 116 75 68 112 77 7.6 8.4 9.2 8.6 9.6 9.2 9.4 80 127 911
mg/L

8 693 686 690 669 651 702 630 647 734 701 623 635 654 684 6.71
5 7.3 7.4 7.9 7.5 7.0 7.0 7.3 7.1 7.3 7.2 7.1 7.1 7.1 71 7.24
PH 8 817 818 815 817 816 800 803 800 814 805 796 802 811 807 8.09
coD 5 211 292 160 302 149 147 159 121 133 134 131 128 218 114 171
mo/L 8 152 183 137 135 217 130 135 134 148 149 099 135 184 153 149
i 5 0182 0.002 0.002 0.132 0.151 0.132 0.002 0.002 0.12 0.002 0.002 0.002 0.122 0.002 0.06
mg/L 8 0.101 0.024 0.002 0.018 0.035 0.108 0.077 0.067 0.043 0.116 0.04 0.012 0.025 0.063 0.05
Cu 5 0.023 0.023 0.006 <0.003 <0.003 <0.003 0.018 0.020 0.006 0.007 0.018 0.013 0.004 0.061
mo/L 8 0.073 0.084 0.119 0.142 0.209 0.115 0.168 0.164 0.062 0.101 0.108 0.062 0.075 0.054 0.11
™ 5 1.74 0269 0.273 0.399 0.242 0520 0.552 0448 0451 0.542 0.217 0240 0423 1.267 054
mo/L 8 0157 0853 043 037 0.229 0.141 0.237 0.207 0.211 0.438 0.622 0.173 0.307 0.34 0.34
TP 5 0.052 0.022 0.022 0.024 0.022 003 0.011 0.022 0018 0.019 002 0.027 0.018 0.04 0.02
mo/L 8 0.037 0.02 0.026 0.014 0.059 0.031 0.018 0.038 0.058 0.021 0.022 0.032 0.027 0.01 0.03
DIN 5 0412 0.251 0.178 0.428 0.265 0.214 0412 0.185 0.476 0.273 0.171 0.265 0.339 0.843 0.34
mg/L 8 0252 0.488 0.264 0.248 0.171 0.043 0.216 0.175 0.071 0.223 0.217 0.145 0.214 0.306 0.22
DIP 5 0.043 0.003 0.003 0.001 0.007 0.001 0.006 0.011 0.010 0.009 0.011 0.019 0.013 0.034 0.01
mo/L 8 0.002 0.006 0.008 0.009 0.009 0.008 0.004 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.00
HhF 5 283 279 291 29 286 302 335 338 278 345 343 294 296 263 30.16
%o 8 29.1 297 3012 299 305 309 305 307 31 303 309 299 305 281 3015
3.1. DO

T RAE K R A S SIS AT B D R . E WS BAEEP A, BR2 il fE A A
VIR B, B Z YRR DR . K R A AR R A ORI KRR AR . B
2 LB, 5 H4 DO e i IAE 1474, 59 12.76.8 mg/L, 1°f11 4%/ DO W bbiem, &I 5 A
345N 6.8 mg/L, KHE CHEACKBIRRIE) J& | 2RH/KK R [16]. K 4 ATLUEH, 5 A4y, DO K fikash
S P VBT & Tef i, AT BEIRR 23 A, 17 2R W 3 30T 11 7 ) SR AR S I A0 AT R B N T i
DO &k, HEARE R 2L S, ZHAK, KSR KKEIANE BEX R,

8 A2 E K, SRR, 3 2 WL, T O R R DO e BRT 5 A, &
B A BLTE 9F, DO £ 7.34 mg/L, 5 5 A ZEIR G S ARHI AR 117, DO & A 6.23 mglL,
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55 AMEAKR, ZARESFAMRERER, BROBDEERARR. ANENMRAELSES
£ 6~7 mg/L 18], AMAZEAK, HGEMAG BN, ToiEE RS A (sl 3), HoK R+ |
FEHF AR -
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Figure 2. DO distribution trend in May
E 2. DO 5 Ao fhisEE
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Figure 3. DO distribution trend in August
E 3. DO 8 B fitatE
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3.2. pH S hEHE

%
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Figure 4. Distribution trend of pH in May
E 4. pH5 B it E

T T T T T
118°500" %< 19°00"% 119°100"7% 119°200" %= 119°300"%% 119°400"%%

Figure 5. Distribution trend of pH in August
& 5. pH 8 AN fikaE

5 A4 B LRI A, pH 1E 7.0~7.9 2 18], fem s BUE 3705, HR a2 5P R 674, pH B 7.0
(N2 2 fiiow), J8 I HE/KoK . Ft pH A8 tbiass i d 5 firos, T DT s i 2 A e 70 A, X S5 A5 K
WM KN R D H HEEX R,

8 Ay BEEFE I KIENE RGN, 0 C/KIR pH 5 5 A bk 2R T B B 17481k, pH {E7E 7.96~8.18
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Z (L 2), J& | KgAK, S AE R RZEERAN, SRS KRENTT A8, RIE7ES
I A v 328 A2 T SR R 77N BRI R 53 A o

WK pH 32 DO “HAIR(CO,) /1. ERESERIm, —MAE 7.5~8.2 MG L. &
Z, HTRET SIS AR, LERKD CO, & EMEAR TIRE TR, Bikigsm, pH LTt
AR IR, 3 A K P 55 TR P L B R B T s T K 45 S pH (S DO & B IEARDG; K
FESE O, WK pH BRI, X2 T RRIER (1 B AR FE B IR FE 3G K, RV (7 B R B R 3 1
s EKERFERIRG N, BRI, K R RRER 1) B EERRAIC, VKK pH E R IN[17]. ARIAE
BB, 8 A4y pH {Em T 5 A4 B SRR, pH oA ss &t 2 27e iz 038 in i) 23 1)
3. pH I A EEZ T CO, T4, K, AR A eI, RS R RS I B
AT K B S 2 S s B pH, XS BN TR pH 23 A 3 % B — € [ 520

3.3.COD 9H#a%s

72 aAEH, 5 A4, B COD & & MPIE 4" AL, 3.02mg/L, thAb/KJF COD &&AE 3
mg/L UL L, SO KK brdE; el HELE 1475016, A 1.14 mo/L, AT LAFG H T 1 R I 3 vk
DL COD #iKG, ZEuIAE 5 A4 th TR AR MK, Bk S & NE, W02 H0KIEUR 125
KK bR S AT S AT UG, 7RI CTRg R 3R K3 COD & i my, HRg [ dbi i ik, ix
A BE R N AE 2 PR R IR B AR X P, YK A8 R AR AT O

8 1/ COD & & i A BIAE 5P A A, N 2.17 mo/L: SrERICAE 1%, & 5099 mg/L. i
AR A 5T KN T8 AR, RS SN | /KK . it B LIEH, 3%
I FUEX X4 COD & i, FETRGIRIRR /A0, & S 4RI yd o A, /K3 COD & &
BTN BB K

H1 5. 8 A COD &EMANAMAILAEH, HEIZREET 7 KE COD N, BIR 8 AUkt 4
JKEIEIN, COD & & HTFRAR, (I /K i FEM iR 2 AR I S5 o[RBT P T 2K A s bk B e 22
SR IKEN IR LE AT B B B K, COD A& i Rl X 3 & 5 FR A B 5 1) 32 BER2 (R 7-[ 101

ity

T T T T T
118°500" %% 119°00" %% 19°100" 4% 119°200" %< 119°3000"7% 119°4000"7%

Figure 6. Distribution trend of COD in May
6.COD 5 R HmiassE
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Figure 7. Distribution trend of COD in August
7.COD 8 A3y fataZs &

M 2 \TLLEH, 5 A4, Ao m s 1 175, 4 0.182 mg/L, H Uk 5%, 4%, 6
Ml A s, 18%, 9 S B e, WAE 0.1 mg/L Ll b, MHE A S-S BN 0.002 mg/lL.
5 HOrESEGE H, T 0 EXHEEEOR Y R I S T bl i o 2R B R s, UM R RS
UEHE I A RIS R B R T R SRR, RS Ria ReE, Fr, 1RE A
MR REESEMNE M T . FESETREE —EXR. AMIGREBERAEER O, WIS K
WCHEKIR, KRG YRR Y —, WA I R AE S A E A S IR E, LG T
H A ER H SO 18].

T T T T T
118°500"7% 119°00"%% 19°100" %< 11972004 197300 %< 119°400" %%

Figure 8. Distribution trend of petroleum in May
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Figure 9. Distribution trend of petroleum in August

B9 Ah¥s BHHiEnE
8 HrbiE sir /K KBNS RE, AWK ESME 7T HRIEHILE 2), SRfiEERS5 H
AL R B 45/ . 100 & B, o~ 0.116 mg/L, HUGE 6781 17, ¥7E 0.1 mg/L LI E. ifasE
AR, 8 AMAmES ML 1 2 00En, & RS EZEEAKR, X0He5S R S AR i &
Ko T VA T PR ] A A B S T
3.5.Cu

gielignl

:02)

T T T T T
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Figure 10. Distribution trend of copper in May
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Figure 11. Distribution trend of copper in August
11.Cu8 A MmiaHE

Cu y5 S48 Cu KA AMIEABTH BTG B 4. fE1R . SR T. PLEsHbE. e skt
M TV KPS Cu, Hh & RInT.. BT kK s Cu B, BAKKE Cu JLt+=E
JUHZ5. Cu A EKNLHEME TR, HidE0 Cu Hlex AW Sl K i) &3 [19] [20].

5 74y, 14"HE ST Cu & & i s, 4 0.061 mg/l, HuE 1%, 2%, ¥4 0.023 mg/L; 4%, 5%, 6
M RGBT 0.003mg/L (W4 2), AJRAEIL MIZEHKKFRZ 8. B BT LIE H, s
FIPHE Cu &R E, FFRREIR AR /A, L 1 23 Bl N BER] VRS 838 Cu % /2 7E 0.01~0.02 mg/L
Z I8, B RAR T 3. IX AT RE AR K B RN /DN, phidi ), Cu KA E Y Z AR H TR
HKo

8 A& AN Cu S EEA LF, W 2 0L, 574 Cu & &EmiA 0.200 mg/L, B m il E s
& 14° 8, Cu RIS T 0.054 mg/L, ARG N IEEUKRTE 8 A & CARIE T IV KIEAK bR,
K Cuig s HEBEN I, CulgdR ZAMERIR i, T O G g™ f, e XIR
fR—2, XATRES F /KR E KA, FHOURYIEImNA L.

3.6. TN &y 7p#a®

BB PEIFIAEY A K B TS FICRZ —, GIEEYIRAT 1 IS R &G & E VI R[4],
T R R % 2 3 BRIV T R IR R AR T I N AR AR 1 R [21] . B AR E AT AE H, 5
Ay TN oA e 0 s/ 1B, 1% 1.74 mg/L, LU= 14500 7% 55, 435104 1.267 mg/L A1 0.552 mg/L,
RARMIE 117, 1274, 435009 0.217 mg/L. 0.240 mg/L, V¥4 0.54 mg/L. M¥EfiAiE, 1% 5 At
WK, 1470 7O BER O X 107, 12% g AR Y A P B BN R X . B A B T DA
i, TN 23 FE NI R R T e IR 3 A, 23 ) 23 A S B0 HS N ORI A 3 R 0T B2 1 ) A
RHIE . 3 7853 U6 B NI 2 SR Rg I K, T i B 2 SR A WY, HRI TR
AR B INR T TN B75 4%,

8 A TN 70 Affe e e 2%, 11%44, 239079 0.853 mg/L. 0.622 mg/L, HAKALE 6%, 1784, 235K
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0.141 mg/L. 0.157 mg/L, “F¥1790.34 mg/L, & mi G EZEMREA 5 HMmlagik. m@HEBLIES,
8 A NI VRIS, TN 2 2 AR 73 A, 23 [A) 73 ARG AN ] &, 322 R Ay SV A i = Tl R R 7KK
FANTE L BRI R R A Y o

L w8
/—“.42—/
118°500"%% 119"0!0"5«: 119"1(;'0":% 119°2(')'0"?ﬁ 119"3&'0'?& 119"4(';'0";%
Figure 12. Distribution trend of TN may
12. TN 5 B ftassE
i |
.24\ i

0.

e
N

T T T T T
18°5000" 7% 119°00"7% 119°100" 4% 119°200"7% 119°300" %< 119°400" %%

Figure 13. Distribution trend of TN August
13. TN 8 B 7t E

3.7. BR#¥oHhiER
HE 2 AT LLEH, 5 A4 TP A s i A& 1755, 4 0.052 mg/L, SR 52 774, 4 0.011 mg/L,
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1479 0.02 mg/L. HUEFHE A AE K, TP 5 TN S H AR IESREL, Nl 15 2 A & s T
CEE, IR AL -

i i
Q
2
'02\
/} G
"
T T T T T
118°500" %< 119°00" %< 119°100"%% 119°200" %% 119°300"7% 119°400"7%

Figure 14. Distribution trend of TP in May
14. TP 5 B i E

/\%0
CN

T T T T T
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Figure 15. Distribution trend of TP in August
15. TP 8 A frkaE

8 H4 /3 A fie i () 5% 5745, 9 0.059 m/L, A S 1475, 0.1 mg/L, “F¥%5 0.03 mg/L, H
&1 5 Afy. mEBETLER, TP 0424 ZREE R A, Hd N D TP & & &g T
AE R N IR 7 180 (R 2 350 FD R 8 2 3 PRI, X AT BE S DR R SR A TA 3 M /K T, BT A8 A NI 1 v i
BHRR.
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FAB[221FE T SN SR T F R R EE BRI N L RUIETE RS2, 5 b R K HEK
BRAMRNE; 10 TP 58 53X UM AR, M5 SR K A & 2 8 2 A k. IRZHEIT[7] [23]
WA, BN R 5 Gt i i 8 IR I EZ A 7 AR A e W] 17X — i, 5 A
fir TN PSR 8 AR 27 £, TP TI& & 5 A2 8 A4 113 £%, Ui &R N HEIR L 2
T99IRZ
3.8. DIN

T T T T T
118°500" %< 119°00"4 119°100" %= 119°200" %= 119°300" %% 119°400" %R

Figure 16. Distribution trend of DIN in May
& 16. DIN 5 B f s E

T T T T T
18°500"%% 119°00"%% 19°100" %< 119°200"%% 119°300" %< 119°400" 4%

Figure 17. Distribution trend of DIN in August
[ 17. DIN 8 A fiaHE
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MAVR A 25 SR 0T LA, 5 A4 DIN 2045 L 14° 25 5=, o8 0.843 mg/L, LA 117 e fi > 0.171 mg/L
(W 2). Ha#AEIE H, DIN 72 AL REERIRIER 0, BN AS EiRe, U NE I IEXNTT
. BEHATE 5 A6y, BEIAFHR T KRN DIN V5%, 8 A4 DIN &2 25, v 0.488 mg/L, #fik
A2 674, O 0.043 mg/L. A3 ] 4 A LARE E5 e d MK DIN & R T e ik, IF 20Uk oA,
NI X Sk B S AR A, XTI fRE S 8 A R /K=FIH, KRS e K k.

DIN 25t LML E R SR &1 & BN ER. FEAFEAA. HEEMTHERSE.
I JVERITT T [24] 2 B i DIN 58807, DIP SEMFIK T . HPHEGE 2GS, AR
K ARUTHEE 5 A4 NIP A 34, 8 A4 NIP 412 24, N/P B KT 16 (Redfield %7), ik, N E
PN P BRI, N YR ES Y
3.9.DIP

WEER Eh R R EE R, RIFIMEM B A KL FE TR, A BRI R
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Figure 18. Distribution trend of DIP in May
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Figure 19. Distribution trend of DIP in August
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Figure 20. Distribution trend of salinity in May
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Figure 21. Distribution trend of salinity in August
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