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Analysis of Nitrogen Distribution Characters and Their Sources of the Major Input

Rivers of Three Gorges Reservoir
ZHENG Bing-hui's CAO Cheng-jin*s QIN Yan-wen's HUANG Min-sheng’

(1.River and Coastal Environment Research Center, Chinese Research Academy of Environmental Sciences, Beijing 100012, China: 2. School
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Abstract: According to the survey conducted from Jan. 2004 to Dec. 2005, the seasonal characters of nitrogen in the water of input rivers of
Three Gorges Reservoir (TGR) were discusseds and the forms and distributions of nitrogen among three major input rivers( Changjiang river,
Jialingjiang river and Wujiang river) were studied. The results indicate that some primary hydrologic values of input rivers have seasonal
characters, and they are in the danger range, which might bring algal bloom. The average contents per year of total nitrogen are 1.55 ~2.15
mg/L in the three monitor sections of input rivers of TGR, and Wulong monitor section is more severe than the others. The contents of total
nitrogen in abundant water period are much higher than them in low water period> which displays the nonpoint source pollution has far-reaching
influence upon total nitrogen. The total dissolved inorganic nitrogen(DIN) is the major form of total nitrogen and further nitrate nitrogen
(NOj -N) is dominant accounting for 70% or more of DIN. Ammoniacal nitrogen is the uppermost input form of nitrogen pollution of input
rivers of TGR. Ammoniacal nitrogen was oxidated to nitroso-nitrogen, and then it was oxidated to nitrate nitrogen using up a lot of dissolved
oxygen of water. Nitrate nitrogen sources include agricultural runoffs city pollution waters city runoff and slow-releasing from submersed soil,
whenas nitrogen-ammonia ( NH,” -N) origins are city pollution water> industrial pollution water, and a little source of living garbage and
bilgewater.
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Fig.1 Schematic map of monitoring stations in input rivers of TGR
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Table 1

Characteristic values of input rivers of TGR

1 A T oy JKAE /m i /m’es™! WId /mes™! S/ K/ C pH
R 2004 200.3 8812 1.60 18.2 18.2 8.1
2005 200.5 8954 1.60 19.5 17.8 8.1
Jeti 2004 180.1 3453 0.90 18.4 19.3 8.2
2005 180.2 2951 0.97 18.0 18.6 8.2
fiivi 2004 172.0 1202 1.30 18.7 18.1 8.1
2005 171.1 910 1.10 19.4 18.2 8.0
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MAS RIEEAE 0.96 ~ 2.77 mg/LZ (1], SFHH A

1.55 mg/L, 5 KAH H LT 2004-05;5 5% B VT A6 4% Wi 1f
BAEEEIGHN 1.07 ~ 4.16 mg/L, “FI¥IME N 1.96
mg/L, 5 KAH H LT 2004-09; 2 VT 3 5 W7 1 5 20 7%
HYEHY 1.40 ~ 3.30 mg/L, “FYIMEA 2,15 mg/L, &
KAE LA 2004-06.
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Table 2 Distribution of nitrogen nutrients in water of input rivers of TGR (2004 ~ 2005)/mg*L ™"

W T WA TEHLE(DIND A RECTND A
WG i K30 F=K VM WG it K39 FEKM SR k(N
KiE 0.78~2.05 1.41 1.20 1.35 0.96~2.77 1.51 1.53 1.55
b5 1.14~2.12 1.49 1.59 1.54 1.07~4.16 1.73 2.18 1.96
fiivi 1.53~2.44 2.17 2.11 2.13 1.40~3.30 2.07 2.28 2.15
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Fig.3  Distribution of TDN in water per month of input
rivers of TGR (2004 ~ 2005)
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Table 3 Distribution of NO; -N, NH,* -N and NO; -N in water per month of input rivers of TGR (2004 ~ 2005)/mg*L"!

i 32 B T AL W T REPAWTEW 4 T SR/ S i)

NOj -N NH; -N NO; -N NOj -N NH;' -N NO; -N NOj -N NH; -N NO; -N
W RE 1.05~1.71 - ~0.39 0.01~0.08 1.32~3.40 - ~0.19 - ~0.03 0.68~1.73 0.07~0.28 - ~0.08
7K 4 1.33 0.14 0.03 2.07 0.09 0.02 1.21 0.17 0.04
FIKH 1.39 0.16 0.04 1.98 0.12 0.03 1.05 0.14 0.04
AR KL 1.36 0.15 0.03 2.02 0.11 0.02 1.13 0.16 0.04
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W, FEAE R I F /K B T Rb K AR TG VS K Tl
P K HE BT L INH, -NEDFEAE R I A 7K s T
TR

PR, VLAY 2 NH, -N 1 32 S X 3ok
PR T M5 3 AN 3k v i HE s i o ol oy HE
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Table 4  Distribution of NO; -N and NO; -N in water of input rivers
of TGR in 1970s/mg* L.~

AR5 TV 2Ty TR W e T TR R AT 4 g
NO; -N 0.06 0.03 0.04
NO; -N 1.15 1.17 1.18
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TSR TTG K TV R K ¥ 8, 55 Ak AT /b
HR B AR R K2 BER 2003 4 =k
TKEERIE 7K, KR AR FH AR 3, H T gy ok
B G tiga b BT, o5 —J71H, BT R A
V5 RIEAT T AR B (R V6 B e, T e K g B v Ak B
' DAL 1 T8 3 Cln 3 717 v /K S5O HE T, PRtk Tl g
KOS G075 G 1R DT R R R B AR, 1T 3% 11 ¥ 7K (1) D3 ik Bl



6 7N 58

B

% 29 &

ZTFiR . 2004 AF Uk R X HHE =YL TR K A
24 663.00J7 t, AR N1451.50 t; HHE =1L Vs
7K49 851.63 )7 t, 2 %N 8 281.76 t, 73 4, g X it H
N 7.57 )7t BHLEAR 2 155.72 « AR AL 20
frys Jedsts) e, FC ERIX LR IX L K AR XA
AT EL (P VB ED 2h WK N PR RIS 1) 3 22
He v Xk

3 g

(1) =K PR 3 2% 32 BN JE VAT 3L A 45 1k il B T
(1) = 27K SC A KL pH AE CHES8ED %A 1 Sk 1)
AL 3 AT KR AR 18.2 ~ 19.3°C,2~4 H
B3 S KIR TR . A, BRI KT R Ve
T I PR AR 2 15 (0.9 ~ 2.7 mfs)s T 5 B2 VL AL A% W
[ITREE AN 4 NTATR/eY &SN

(2) 2004 ~ 2005 = WesK FE N FEFRI L S A &
SERIMEAE 1.55 ~ 2,15 mg/LZ A1, SAA R 1, 25 V10
I T T SRR T B 15 (215 mg/ L) » it B VL AL % W
MR 2Z (1.96 mg/L), 1M KT K VE W I 4% i (1.55
mg/L), I HBEZ= AR A4/

(3) FIRATCHUA (DIND 2 = I N F i 38 A AL
BIRERI E LA, REN T1% ~ 93%; Horpr L
NO; -NA 3, 3 7 ] DIN 1 709% LA I, B uk 1)
EE 18] g5z 1

(4) NPT v 2 VL e e I 10 TR NO, -NIR JEE e
ST 1800 | T TR TTRY A SN SN TR TR ==& P}
NH," -NZ3 A7 22 500 BEEE /DS, KT A Ve W 1 s v, 538 B T
At W T 2z, o D T e A1+ SR WK it AN G A R 18
IINO, -N#AR 5 v T 1 W i
S 3K
D11 3K, KRR, X022, 45 = UK e 5K 5 0 B 25 9 h

HESF L] K B PR Y, 2005, 21€6): 23-26.
(2] 3K, BT S50 . =K e 2 7K I 28 9 A A5 G A
PR Z L] RV R 5 PR, 2006, 15(2):254-258 .
(3] M, 33, 5 M, = WK P 75 90 0K 25 VF M A v T 5
LI] IREE Rl 2% 243, 20065 26(6): 1022-1030.
(4] BERE, oK, P, 5 = WK 3 AWK A AR 8

[5]

6]

[7]

[8]

[o]

L10]

L11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

AL HTL Y] AT I B U 5 PR, 2005 5 14€6): 781-785.
RS, B SR DX R R TR B R I T A L],
R 54152003, (2):49-52.

A L =0 R R PR B AR AN PRI S W B X SR T
CRIFE DR FR TR SE R AT 5 e 2002

W, B, XUERRK, A =0k oK R R Y R KR HEA
DA () FE AR 9L 3. K 2B R 1544, 2006, 30C 1D 12-19.

FE| G IS5 DR 8 Jm AR 7K 0 43 W7 75 ¥ Vo 2 4 . 7K R 2
AU A3 M 77 M DL CHE DY R, b 5 o [ B 35 R 2 R
#52002.239-284.

HJ/T 91-2002, 4 K A1y K i B AR v s 1.

GB 3838-2002, 4 & /K FREG S i A HEL S 1.

Thomann R V; Mueller J A. Principle of surface water quality
modeling and controll M]. New York: Haper & ROV, 1987.
FRIBAT, 5K UK FEXT KT NP 97 A 1 4 B 2550 1 A
R HTLI] AL 2003, 15(1): 41-48.

Tchobanoglous Gs  Burton F L, Stensel D H. Wastewater
Engineering- | : Treatment and Reusel M. (4th ed). New York:
McGraw-Hill Inc,2003.62-63.

Jones J G. Denitrification in freshwaterl A]. In: Golterman H L ed.
Denitrification in the Nitrogen Cyclel CJ. New York: Plenum Press,
1985.225-239.

TRE I, 30 5, ok W] g Qe A b AR M. db st {2
b R 2001 .93-96.

MR, k2, ASAR 3 ARV U 77 AR AL SRR IR S B AE 1
BE TP TI]. FRBIRLE, 2006, 27(2):263-267.

B G E ), RZ A UF T AR ARV O 7K I AR B0 T
L1 3RS SIS %2, 2006, 23(1): 64-65.

B KRB R R VL =g TR A S SR I ARIR].
b5t B IR AR B R, 2005

RFIE, BKK, MRAT, 55 % K I T R4 A0 KOS R
BB P E R D, 2005, 358 T T ):272-280.
G2, AV, 0, A5 I X 5 ¥ e s A0 S A AL
LJ]. AR B 45,2001, 31(2): 131-137.

VB, £ B, S UK R U TS G DURR AL S0 g ). TR
R AAR,2004,27(100: 138-141.

=K P AR G IR B R T AN =R K R K Y g
HIRIE SRR A LR =K B K 75 Gedss BB B R 3 N
2003.

SAR . RN K FE R ST A A L M. b aT: b IR EE R
2 RS 1990.

AR B WA R IR AT A RYE M DL B RO L b
e B PR R R AR 1990 114-1325292-293.





