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Abstract

In order to find out the characteristics of river water quality in the Wanjiang Economic Belt, this
paper investigated Hg, Cr6+, Cd, Pb, Zn, Cu, As, TOC, TN, TP, pH, and DO content in rivers and its
spatial distribution characteristics. The analysis results show that the heavy metal content in the
Wanjiang Economic Belt is low and the pollution risk is small. The average TOC of two years is: the
concentration of organic matter is higher, and the dyeing is more serious; the average concentra-
tion of TN in two years is the average concentration of TP, the concentration of nitrogen and
phosphorus. The overall is higher and the pollution is more serious. Both pH and DO are normal
river levels. According to the distribution characteristics, the distribution of high-value points of
heavy metals is closely related to the distribution of minerals; the distribution of high-value points
of organic matter and nitrogen-phosphorus elements is highly similar, and it is mostly distributed
in the rivers along the Yangtze River, which may be affected by activities such as cargo transporta-
tion along the Yangtze River.
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AT BB 2T WIRRUK BARE, A3 F2016+ 2017 4R EABEBIA T BRIl 254 WA HE. Cré+.
Cd. Pb. Zn. Cu. As. TOC. TN. TP. pH. DOSEFHE, FHFIFHArcGISHHTHA M HMAHRHME. 4R
&2, BIEFTHNESRSER, BERAKRE/D: WETOCTISHERNS.45 mg/L, BHYIRE & ikih
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AT 22 5 i e R HE K[ S A e Xk, SIS e 2 IRAE R SR AR = h R Y, HESD VT2 3¢
R AR ARSI SRR ERRISE AL, TR ABEERITAESHEE N EEEFCEAN (K
L2 G R RN ED) 2

MEil, RIRTT 2 BB, X % DXCSsRIAT it /K A K o 8 S DRI e 1 [ 42 B 422 i i M i &, e
P Fe—Hu XM T ST [1] [2] [3] [4], AERS ] 525 8] B3k = — ik, H 2 B0 X A7 e 4 ok LK
HAEPRIAAE . PRI, AR ORI R AR T KB &, 4R X K BRARFAE, N IX
SR A 7K B PR B A R SO

ArcGIS 52 ESRI A= B R I# —AX GIS B, Rttt BN 28 GIS BfFZ —. PIIHEKH
HOERAE DAL B S B rT AL T RE, BUEI U Ol 2 TR TOKAR . 38, RREERITS R Eion R
() 73 A P [5]-[10]. AHE TS M IR IT 2 Bl JE R OR,  F ol WA Gt v 1) #f1 B TE 2 4 DX N 7K 5
IR . BRI, AW FORF ] ArcGIS 70 b 7K A4 8 M i i A 4 DR 2 1] 23 A7 175 00 LUEE D Ja 814K 3K 1K
B RUA B X AR A RS -

2. M5 RHE
21 MR

FELZ BT AT X AR AT Wl Sih . R, R ML BRI EIREE )\ T AN %
WaZX . #FE, 3559 MR, X), XIRm# 7.58 /7 km?e X3k FK I EE, KEHSEL
480 1237 J7 KN, FKIRTEFR 5870 km?, 32 BEALFEKIT S Beiil o BRvAT s 7 RIS — S A S0 A
Th4 1% 25 AN, P SLIBAKIRTE R 825 km?, 4 [ TR K Z —[11].

2.2. BIEFKIR

WFFORRYE 4 X R AR DL, 4% X A — sk B e E AT A B s (W0 — RIS AR, Bl 1
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Figure 1. Sampling sites of Wanjiang economic belt
[N 2 SN = VR i

2.3. BESH

BE M R SPSS 22, Origin 2018 /2 ArcGIS 10.2 &8 F. FIF ArcGIS 10.2 75 5L IhfE, 2
T DX N AR FR ik B A A L

3. KRENH
3.1. 7KFR4HE
311. E€R
2016 4F 5 2017 fE WSS SR (K 1), Mk EETERZLFH A& B4 BIRERIG. Hd Hg 5 Crf*
1E A X NIRRT H 5

PIAERE Cd TRARZHAMIMET R MR, D E A EEER H, Hh 2016 Rk T HI{E
0.03*+~3.15 ug/L . [A], 785 5% 3.22; 2017 iR G HIAE 0.03*~1.17 ug/L Z 1], A5 7% 2.22.

Pb JG& 2016 FIKJEEHEE 0.0002~0.0057 mg/L Z[f], A8 &% 0.74; 2017 4F WK ¥ V6 B 1E
0.0001*~0.0226 2 [f], A%5: %% 1.83.

Zn JLE 2016 FIREVEHEE 0.0015~0.2062 mg/L 2 I8, PR R#E 1.27; 2017 FEUKE G HE A
0.0004~0.7957 2 [a], &5 7%k 3.68.

Cu JG% 2016 IR EVLE A 0.0002~0.0657 mg/L 2 [A], A5 F%L 1.77; 2017 SR EVEEAE 0.0001
mg/L~0.016 mg/L Z [a], A&5F &% 1.04.
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As JCE 2016 4EIKEJEEZE 0.0002%~0.0249 mg/L 2z If], 85 R¥ 2.26; 2017 4EIK & VG HI#E
0.0002*~0.0143 mg/L 2 [a], A85 £#%70.93.

SRR E (HhRAKOKIAI T REbRE) RE, WEEMEKESBETEZ/E | KR, e
R 2 o P AU AR R B 11 2R 100 Kb, DRI X3 P B 4 S v G U 3/ o

Table 1. Statistical characteristics of typical heavy metals in water in 2016 and 2017 of Wanjiang economic belt
F+ 1 BRI 2016, 2017 FREMF KA EE B BHIHFE

4 it Hg cr” Cd Pb Zn Cu As

R/MA 0.025 0.0015" 0.03" 0.0002 0.0015 0.0002 0.0002"

RKME 0.1 0.0015" 3.15 0.0057 0.2062 0.0657 0.0249

2016 HAE 0.025" 0.0015" 0.03" 0.0013 0.0129 0.0023 0.0009
5 2 0.31 0 322 0.74 1.27 1.77 2.26

Nl 3.242 0 0.31 0.0012 0.029 0.0068 0.0032

e/ ME 0.025" 0.0015" 0.03" 0.0001" 0.0004 0.0001 0.0002"

RKRME 0.07 0.0015" 1.17 0.0226 0.7957 0.016 0.0143

2017 HA AR 0.025" 0.0015" 0.03" 0.0008 0.0083 0.0018 0.0014
A S AL 0.23 0 2.22 1.83 3.68 1.04 0.93

bRz 0.006 0 0.15 0.0023 0.0768 0.0025 0.0016
FRAEE N 2) 0.1 0.05 5 0.05 1 1 0.05

3.12. B

I T MoK RGBS B 48R CODy« CODy, BOD Al TOC, H'EAIZ ¥R AR
FRJE 1) 3 DG E[12] [13]. TOC BAEHUBRAE it S B f sk Hh G LA S 4R bs . FLR MUK AL
WA E R RER T, R HILAR T A, EIELE, RS, RIS FLL TOC Jfatrst 4 X T
JeE R KA WD B R 2

42X TOC IR FERMIE W& 2 K& 2.

Table 2. Statistics of TOC concentration in 2016 and 2017
52 2.2016 ££5 2017 £ TOC iKRE Geit4H(E

FE4 PRI Hh i % bRt /ME KA
2016 6.12 481 4.17 0.61 15.37
2017 6.49 6.08 3.48 0.45 17.15

2016. 2017 4 TOC ¥k V54 0.45~17.15 mg/L, H.A 2016 4F KT 2017 4F, 2016 FifkEiE
FEl 4 0.61 mg/L~15.37 mg/L, {48y 4.81 mg/L. 2017 FE3KEVEE Y 0.45 mg/L~17.15 mg/L, TAifE A
6.08 mg/L. ZE 5t K] COD,, 5 TOC ZIH LBl RECK L AEH 2~4 Z1A], 24 TOC KT 6 mg/L I, 7KJ5i
B8R, 6 mg/L~10 mg/L /KR R[12] [14]. B, XA TOC ¥ 5 2 H i 2 /K i R 42K, (HAA A
23R 43 (R W TR A7 7 A ALY R
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Figure 2. Histogram of TOC concentration in 2016 (left) and 2017 (right)
& 2. 2016 £E(%)/2017 ££(H)TOC ;REEHSFE

313 EBSERE
BT REY SEERAEEANTDHIRER, AFTLL TN, TP ATEFRT 2016 A1 2017 Fi4E A Xt
[X 35 P M K U & Kb AT T I, g B L2 3~4.

Table 3. Statistics of TN concentration (mg/L) in 2016 and 2017
2 3.2016 ££5 2017 £ TN (mg/L) S iH451E

EA FEME SRALE] RETES 1 /ME T ON izl
2016 2.07 178 0.83 0.26 12.16
2017 3.15 2.19 115 0.23 30.37

i TN Zeit4h (3 3. & 3) AT %, 2016 A 2017 4 TN K EH A 0.23 mg/L~30.37 mg/L, &4k | 2016
AT 2017 4E, Hidh 2016 4 TN R ETEH N 0.26 mg/L~12.16 mg/L, F{7{i A 1.78 mg/L, ZZ5F RZ¥N
0.83; 2017 4E TN ¥k & Fl A 0.23 mg/L~30.37 mg/L, {7 {EA 2.19 mg/L, A5 RECh 1.15. MACKE,
2016/2017 PHAEAIXJEE N TN W E K Fim, Risg™H,
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Figure 3. Histogram of TN concentration in 2016 (left) and 2017 (right)
[l 3. 2016 £ (£)5 2017 £ (H)TN KRB EHHE

B TP Giit4s (3 4. 1K 4)nl %01, 2016 A1 2017 4= TP iR FEVEHIA 0.00 mg/L~1.42 mg/L, PiERE %R
K. Hr 2016 4 TP K EEVEE )Y 0.01 mg/L~1.42 mg/L, A7fE 4 0.07 mg/L, #F5 Z%1.49; 2017 4E
TP WS A 0.00 mg/L~1.35 mg/L, " {iME % 0.06 mg/L, Z55F 7% 1.65. MiAKE, EXTEHENLK
Z B0 R AR A BT AT R MR IK N SRR EE SR, (R AEAE 2 B i b TP IR FER & .
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Table 4. Statistics of TP concentration in 2016 and 2017
%= 4. 2016/2017 TP Biit45HE

Ey P EREDA(E] A5 RE /M SN
2016 0.10 0.07 1.49 0.01 1.42
2017 0.11 0.06 1.65 0.00 1.35
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Figure 4. Histogram of TP concentration in 2016 (left) and 2017 (right)
& 4. 2016 £E(%)5 2017 &£(B)TP REEFE

3.1.4. pH
pH {217 B K R IR BRI (O FE AR, T LA BRZK () S FE AR AS - 2016 2017 PIAESE pH e &S I 3% 5.

Table 5. Statistics of pH in 2016 and 2017
5= 5.2016 ££5 2017 4F pH GiH4HE

EA SFIME REES fe/MA I ON |
2016 747 0.05 6.78 8.41
2017 747 0.07 6.53 9.47

HGEi45 Rl &, 2016 4 X KA pH YEFE l 6.78~8.41, i /& pH R KK ER; 2017 4E/K
& pH YN 6.53~9.47, BRr—N L pH B EE/MpH = 9.47), 46K 2 BRI A A7 2 pH R KK 5
FoR, MWESATEH, XN pH EEER T 7~8 2 (8], Ui B 550 A2 X 38 N A AR 1) — ok 2
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Figure 5. Histogram of pH in 2016 (left) and 2017 (right)
[E 5. 2016 (k)5 2017 &£ (H)pH EFE

3.1.5.DO
DO /& MK A I E B bR 2 —,  EHARKA 5 Yl 1 B i ) i 2 2088 5 /K b DO 9%, 2016+
2017 PAEE DO Wi IAE 2% 6.
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Table 6. Statistics of DO concentration (mg/L) in 2016 and 2017
3% 6.2016 5 2017 £ DO (mg/L)GeiT431E

30 FIME i fE REES ¢ /ME
2016 9.44 9.35 0.25 25
2017 8.92 8.7 0.27 31

HH 6 Giit 2 S mr s, 2016 X N 7Kk DO ¥ BVl 4 2.5 mg/L~15 mg/L, 47 {E > 9.35 mg/L,
B FRECN 0.25, XIHA 98.1% Ml 51 DO =y T-HEZR K 11 ZRER (5 mo/L), BRIV 2017 4 XI5
P7KAR DO W JE [ 9 3.1 mg/L~17.1 mg/L, AN 8.7 mg/L, A5 RECH 0.27, XA 97.1%H I 55
DO mF K N SRER, AR LR
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Figure 6. Histogram of DO concentration in 2016 (left) and 2017 (right)
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3.2. SEYH

B Hg AT Cr* e abh, #4705 4 W B B 50 80O 22 Hak FE 0 AR (5 7(a)~(e)). MBI
B, SICRIKEMANEEAMZ AT, S35, f RS, X5RILAFFTHAT = mEEXE
EEE M, WAKENESEREZ S5 LT REREF XK.
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Figure 7. Concentration map of each monitoring indicator
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HE 7(f)~(h)r&EH, TOC. TN, TP EEKILIFFEZ MR ER S, FE oA THRIDAIL H PRI
TN A, X Lehh XS A R B 2, AWM A0 T RILER, HEFRRER, NO%E,
DAL AT B 3 A T KR Y5 e R IR N DR IX S5k I L X R AT A N YL 28 55, DRk I i b DX HE J
T G o AR R T e o T DX 3L R X A AE — 8 i (e L, S XIRE T R R AE 42 X N AR 1
DA LA BB 0 B e T RE S LA . A0y G H s 5 A 3RO S A K

4, 4Eig

BT AR 106 AN M AL E 48 . TOC. TN. TP. DO Al pH RfiE. BEiT&ebrimisin
K E4JE Hg. Cr. Cd. Pb. Zn. Cu A& As V54 RS/, 26K 22 20 I W T 2 4 8 2 B3 (I T 1T
FRAEFRHERRAE ; TOC WREE-F3500 5.45 mg/L, 4T H55/KF; TN, TP P95 724 1.99 mg/L 1 0.07
mo/L, FARB T GG E, BRI Sh, pH 970y 6~9; DO ~FIIkIEZ N 9.28 mg/L, 2 II
FIRMAAK TR

S G S R S R AT S X P AR X B e U, AN, AR S EX 2
AT RILIE R SACEHIX, 29Tk g, ZUFEsIER R EmER.
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