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Table 1 Analytical method of monitoring item

i H Item 4y ¥r )5 B Analytical method MDL  F#:3k P Source of method
pH PR M 3L Glass electrode method GB 6920—1986
DO W 75 Todimetry 0.2 GB 7489—1987
CODwmn R PEHE: Acid process 0.5 GB 11892—1989
BODs Hi B 55 #:Fh % Dilution and inoculation method 2 GB 7488—1987
NH;-N 20 AKX e 2,75 Nessler’ reagent-colorimetry 0. 05 GB 7479—1987
TP AR 4 43 6 BE ¥ Ammonium molybdate spectrophotometry 0.01 GB 11893—1989
Hg B R 43 6 6 3% Cold atomic absorbent spectrophotometry 0. 000 05 GB 7468—1987
Pb JE T W43 66 B ¥ Atomic absorbent spectrophotometry 0.01 GB 7475—1987
VP ZEN G 4-F F 2B R 6 E 2 Distilled 4-aminoantipyrene spectrophotometry 0.002 GB 7490—1987
Petro 2140y 6B ¥ Infra-red spectrophotometry 0.01 GB/T 16488—1996

1) MDL: 5 46 H FR Minimum detection limit; DO % % % Dissolved oxygen; CODwy : i 4 B2 £ 35 %0 Potassium permanganate in-

dex; BODs:5 d 41k % & Biochemical oxygen demand after 5 days; NH;-N;%{ % Ammonia nitrogen; TP: i # Total phosphor-
us; VP.#£ %} Volatile phenol; Petro: 112 Petroleum. T [A] The same as below.
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Table 2 Water quality grades and average comprehensive pollution

index of Hanjiang River main stream from year 2007 to 2009

1 T 2007 2008 2009
Section A B P; B P; B P;
1 Il I 0.40 Il 0. 44 Il 0.43
2 Il I 0.40 I 0.42 I 0.45
3 I 1 0.35 I 0. 40 1 0.39
4 Il i 0.43 1 0.39 I 0.39
5 Il i} 0.38 Il 0. 40 il 0. 40
6 Il I 0.43 Il 0.43 I 0.43
7 I I} 0.56 I 0.52 Il 0.50
8 Il I} 0.38 I 0.34 Il 0.35
9 Il i 0.47 I 0.43 Il 0.43
10 il I 0. 40 ik 0.49 il 0. 44
11 I Il 0.52 ik 0.47 il 0. 46
12 Il I 0.48 Il 0.50 Il 0.49
13 Il I} 0.45 I 0. 44 Il 0.46
14 Il I} 0.43 I 0.43 I 0.50
15 Il 1l 0.52 I 0.47 I 0.45
16 Il I 0.40 I 0.39 I 0.45
17 I I} 0.53 I 0. 44 1 0.47
18 Il I} 0.52 I 0.52 Il 0.49
19 Il il 0.52 Il 0.52 I 0.49

DA :IHEX 25 5] Function zone category; B: /K Jfi 25 %] Water
quality grades; P; /K53 25 575 Y 48 #1 Average comprehen-
sive pollution index; 1. #f P§ H ¢ B Yangwei; 2. WF H B % 9
Chenjiapo; 3. FFLH 247 Caiwan; 4. & 117 7% Shenwan;
5. %W Ol A Xianrendu; 6. FHE T K Baijiawan; 7. 38
BT ARKE W Yujiahus 8. FITT 2 Guoan; 9. Fh#ETTHE 3} Zhua-
ndou;10. #h #£ 17 2 F Huangzhuang; 11. KX [] 11 % I H Luo-
hanzha; 12. X7 0 Yuekou; 13. VLT % 0 Zekous 14. fili Bk
M F§ Hannan; 15. 31 17 /A 51 Shilous 16. 31 17 /Nl Xiaohes
17. RITATH I Xingou; 18, BRI TH 4% K Zongguan; 19, BN i i
T i Longwangmiao.
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Table 3 Attainment of water quality function zone of Hanjiang River main stream from year 2007 to 2009

%5 i 147 17 ) A 2007 2008 2009
Section Section property B B C B C
! ﬁrii(n[i ijder (Shaanxi-Hubei) L ! NH:-NCD ! BODs (1) 0
2 &4l Control I 1 NH;-N(1) 2 TP(1),BOD; (1) 1 NH;-N(1D) , TP(1)
FHITK B3R
3 Front dam of Danjiangkou i} 0 2 BODs (2) 0
Reservoir
_5E Bk
1 2t§~l()j;fr(;§l;;zm—x'langfan) I 2 BOD: () 0 0
5 UK Degradation Il 0 0 0
6 %t BB Contrast Il 0 0 0
7 il Control m 2 NH;-N(2) 0 0
8 &l Control Il 1 NH;-N(1) 0 0

iR CESESTD
City border(Xiangfan-Jingmen)

TP(5),BOD;s (3),
9 NH;3-N(@3), 0
DOC2) ,CODwm, (1)

TP(2),BODs(2),
DO(1) ,CODwmn, (1)

NH3-N(2),DO(1),
VP(D), TP(1)

10 2 # Control I 3

WHROAIT-RKID

TP(7),BOD; (4,

8 BOD; (8), VP(1) 0

TP(10),DOC(1)

1 City border(Jingmen-Tianmen) ! 1 NH;-N(1) ,CODy, (1) 10 BOD; (1) ! TP, BODs (1)

12 4 Control Il 0 1 CODy, (1 0

13 i Control 11 0 0 0

14 il Control Il 4 TP(4) 1 TP(1) 2 TP(2)

5 i A ilk-22 80 I 1 TP(11),BOD; (2), " TP(11),BOD; (2), | TP(2) ,NH;3-N(1),
City border(Xiantao-Xiaogan) CODw, (2),DO(1) DO(2) ,NH;-N(1) BOD; (1)

16 il Control Il 4 TP(4) 4 TP(4) 2 TP(2)

17 (ﬁ]:tf ;ffr(iii);aanuhan) ! 3 Ii(l:;i ?; Z?E;B:w(nl()l; 2 Do) ! DO

17 4l Control I 2 BOD; (2) 0 0

19 $E4il Control il 3 BOD; (3) 0 1 Petro(1)

/Nt Subtotal 53 51 12

DA X 285 Function zone category; B:##5r H # Super standard frequency; C: #4530 H Super standard item; 1. & P4 H 3¢
Yangwei; 2. B8 E-BE AP Chenjiapo; 3. FHT IO 281 Caiwan; 4. ZW O 1T ETE Shenwan; 5. 0 O il AJ¥ Xianrendu; 6. FEA#ETT
F &1 Baijiawan; 7. 8 A R %W Yujiahu; 8. HIRATFE % Guoan; 9. 4+ 11 %%} Zhuandou; 10. #i#f 1l 2 Huangzhuang; 11. K
1] 2L Luohanzha; 12. KITHEH Yuekou; 13. LT % H Zekou; 14. ik I # Hannan; 15. BTl £ 3 Shilou; 16. 31|
i/ Xiaohe; 17. BN T #1 14 Xingou; 18, IX i 525 Zongguan; 19. iIX i & F i Longwangmiao. 3 H 55 N 5 7 F£ R i T
H B A5 19 H 20 The number in parentheses is the frequency of the item’s appearance.
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Table 4 Superstandard item and frequency of water quality of Hanjiang River main stream from year 2007 to 2009

Ay Year TP BODs NH;-N DO CODwma VP Petro /Nt Subtotal
2007 31 16 8 4 5 1 0 65
2008 32 18 4 7 2 1 0 64
2009 8 2 2 1 0 0 1 14

&1t Total 71 36 14 12 7 2 1 143

1)2007 4 BBRE 317 %R 2007 AE BT T 19 MW A B 31 4~ H R EBE AR, Total P is “31” in year 2007 means TP ap-

peared 31 times as superstandard among the 19 sections of Hanjiang River main stream in 2007.

£ 5 2007—2009 £ LXK RBRT A it
Table 5 Superstandard item of water quality of tributaries of Hanjiang River from year 2007 to 2009
5] B 4 R Wi A 2007 2008 2009
River name Section B C B C B C
. 1 1 Il I 1
i
2
Du River I I I I
3 il Il I il
7N ] 4 v ] I I
Xiaoqing River 5 1 / Il il
fEi Tang River 6 v Vv NH;-N v I
131 Bai River 7 I\l — NH;-N,CODwm, s BOD; , TP — NH;-N, TP,BOD; \Y TP
JE AT 8 I — NH;-N, TP — NH;-N I\
Tangbai River 9 1\ NH;-N, Petro, TP NH;-N, Petro V NH;-N
V& Gun River 10 I —  NH;3-N,BODs ,Petro, TP —  NH;-N,BOD;,Petro, TP [V NH;-N,BOD:s , Petro
Jtl Bei River 11 I I I ik
Rl 12 I} Il i I
Nan River 13 1 11 1 11
Ay 14 m I v TP i
Man River 15 m m v TP v TP
B p B TP.Petro.NH3-N,
/ — — NH;-N, TP
Zhupi River 16 N CODua » BOD; T ’
K11 . TP,NH;3-N,CODwy
Tianmen River 17 i I I BOD:s , Petro I
K&K Dafu River 18 I I I ik
WAL Hanbei River 19 I I I I

D A:IIHEX 2] Function zone category; B:/KJE 25| Water quality grades; C:#¥r%51 H Super standard item; “—7”:45V Worse
than grade V; 1. /7 IL## % Shiwan; 2. 8 B J5 ¥ Fangtan; 3. THEHE K BE Jiaojiayuan; 4. 3 K Qinghekou; 5. i K#F Qinghe

ST g

bridge; 6. 3 1 Bukou;7. %

Zhaiwan; 8. % H Gongjiazui; 9. K% Zhangwan;10. % )& Tangdian; 11. B X ¥ Niejiatan; 12. 4%

fi& Cha’an; 13. PHH % Yangriwan; 14. 2R 77 Zhushi; 15. fL#% Kongwan; 16. & K #2K % Malianggongjiawan; 17. # Ak Yanglin;

18. i3 2\ B 4F Yingcheng bridge; 19. #774f Xingouzha.
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2 % X W (5] A SRR AL BB 96T 25 650 2 6 K 2 ]
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Spatio-Temporal Changing Analysis on Water
Quality and Pollutants of Hanjiang River

WANG Zhi-fang ZHANG Xu
Environmental Monitoring of Hubei Province ,Wuhan 430072 ,China

Abstract Single-factor evaluation and comprehensive pollution index of water quality are used for
water quality and pollution level assessment of Hanjiang River valley based on monthly monitoring data
from 2007 to 2009. The results showed that the water quality of Hanjiang River valley is good on the
whole and could be divided into four parts along the River flows. In the 19 sections of Hanjiang River
main stream,5 sections’ pollution level are relatively higher, the reaches between these 5 sections are the
main polluted areas. There are 7 key pollution indicators,among which total phosphorus has the highest
frequency of appearance, followed by BOD;. The sources and impacts of major pollutants are analyzed
{from three aspects:the water from tributaries of Hanjiang River,diffused pollution,domestic sewage.

Key words Hanjiang River, Hubei Province; water quality; pollution index; spatio-temporal chan-

ging analyse
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