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Wet Deposition of Atmospheric Nitrogen of the Jinshui Watershed in the Upper
Hanjiang River

WANG Jin-jie'*, ZHANG Ke-rong' ,WU Chuan'*,ZHANG Quan-fa'

(1. Key Laboratory of Aquatic Botany and Watershed Ecology, Wuhan Botanical Garden, Chinese Academy of Sciences, Wuhan
430074, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The Jinshui River, a tributary of the Hanjiang River, is an important region of water conservation for the Middle Route of
South to North Water Transfer Project. However, water quality has been deteriorated in recent years, in particular nitrogen increasing
pollution. In this study, the wet deposition of atmospheric nitrogen in the Jinshui watershed was investigated between Feb. 2012-Feb.
2013, and the corresponding contribution to the river N loading was calculated using N retention model. The results indicated that the
volume-weighted concentration of dissolved total nitrogen ( DTN) was 0.24-2.89 mg-L™", consisting of ammonium ( NH, -N)
(42.8% ), nitrate (NO, N) (13.3% ) and dissolved organic nitrogen ( DON) (43.9% ), which decreased with rainfall volume as a
result of dilution. The wet deposition of atmospheric N was mainly from anthropogenic pollution and the flux was between 4. 97-7. 00
kg+ (hm*-a) ~', dominated by seasonal rainfall, of which about 81% occurred in spring and summer and the flux in a decreasing order
of upstream, downstream, and middlestream. The wet deposition contributed approximately 34 000- 46 000 kg N to the river,
accounting for only 5.05% -6. 78% of the contribution by fertilizers, which was too small to be the main source of the river N loading.

Key words: Jinshui watershed; wet deposition of atmospheric nitrogen; nitrogen retention; head watershed; N loading
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Table 2 Seasonal variation in the N concentration from rainfall
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Fig. 4 Spatial variation of the N concentration in rainwater
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x3 WHEEBFHIRE peq-L™!
Table 3 Concentration of major ions in rainwater/peq-L ™"
K5 ( ;ﬁ% ) Na* K* Ca®* Mg?* NH,' S0%- cl- NO;
1 2012-07-02 1. 839 7.851 93.310 0. 000 1. 600 68. 688 72. 676 1. 380
2 2012-07-03 8.419 10. 285 146.915 4.825 0.364 58.271 143.775 1. 350
3 2012-07-07 22.509 16. 841 94.735 0. 000 0. 000 65. 896 88.254 1.311
4 2012-07-08 25.239 30. 638 103. 840 0. 000 32.471 88.729 123. 465 1.298
5 2012-07-09 2. 157 13. 826 89. 890 0. 000 10. 243 71. 896 64.113 0.980
6 2012-07-13 38.030 21. 690 121. 645 0. 000 3.243 69. 542 96. 845 1.335
7 2012-07-16 7.983 14.518 143. 020 0. 000 32. 064 92.938 66. 901 0.994
8 2012-07-22 42. 157 36. 408 104. 340 0.517 21.357 71. 042 126. 563 1. 405
9 2012-07-25 37.261 26. 818 82.030 0. 000 58. 000 108. 083 76.901 1.303
10 2012-07-26 0. 000 11. 495 78. 695 0. 000 32. 886 79. 125 64. 028 0.994
11 2012-07-28 51.378 31.533 132.265 0. 000 57.586 115.313 86. 986 1.298
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Table 4  Contribution of various sources to C1 =, NO; , SO~ in precipitation/%

RS 1 2 3 4 5 6 7 8 9 10 11
% SSF 2.94 6.79 29.59  23.71 3.90 45.55 13.84  38.64  56.21 0. 00 68.52
Cl- % CF 1.28 1.02 1.07 0. 84 1. 40 1.26 2.14 0.82 1.07 1.23 1.52
%AF  96.67  92.89 70.08  76.03  95.66 54.06  85.50  61.11 43.46  99.62 31.01
% SSF 0. 00 0.01 0.03 0. 04 0.00 0. 06 0.02 0. 06 0.06 0. 00 0.08
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% SSF 0.32 1.73 4.10 3.41 0.36 6.56 1.03 7.12 4.14 0.00 5.35
S0%- % CF 2.45 4.54 2.59 2.11 2.25 3.15 2.77 2.64 1.37 1.79 2.06
%AF  97.23 93.73 93,31 94.48  97.39 90.29  96.20  90.24  94.50  98.21 92.59
% SSF 0 0 0 0 0 0 0 0 0 0 0
NH; % CF 0 0 0 0 0 0 0 0 0 0 0
%AF 100 100 100 100 100 100 100 100 100 100 100
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Table 5 Flux of wet nitrogen deposition

(e 355 DTN YLF& G ff/ kg (hm? -a) ! DTN%

/mm H =2 778 ES AAF # =2 Fk %
U 1017.74 2.52 3.11 0.83 0.54 7.00 36.03 44. 42 11.79 7.76
rhiiF 517. 66 2.26 1.67 0.86 0.18 4.97 45.42 33. 61 17.37 3. 60
T 630. 31 1.93 2.63 0.82 0.03 5.41 35.56 48. 62 15.20 0.61
¥l 721. 90 2.23 2.47 0.84 0.25 5.79 39.00 42.22 14.79 3.99

FEZEARE I, 75 B W 2 1) DT 7 Ao B S
TRRAAWIZE (R 5) , ERIR TR E2 LT
Tt B PN A R 2R - Y B RN A AR 79.30%
DTN, DON, NH, -NFINO, -N¥E i 58 P 1) F 2401 %
ffar 3 ) o5 42 4E Y 81.52% . 87.49% . 74.97% F
82.34% , SN ERT & LLBIALL. B 5 A pET
FUUTRE B Ao A 21 o A7 IR 2 (TR S ) L B

THAHAS A AN R TN 22 ] B O R A X R S 2
A, A2 53 ST R A e R R AR A A 8 G 1 [
P56 2, i I R R 8 o R DC R A T R 3] 1 2 B 1
JH. NO, AIRKM KRS FEAm (1 ~15 d)  Bed #3 L
B EILTA BTN > NO, 18RSI TR
HORERE , FLUURE G for 52 B0 R . AUHE R G B
RS I LRV

400
& NH:-Niii i
350 F O DONjE#t
2 DTN #& =0 ogsT:q +0542 % DON
g 2001 ONOyNmik g7, $=0002 7x+ 0.146 8
E =0.6736 X
E R2=0.688 3
= 250 f =
= D 8
e - B :
= 2.00 F NH4'-N
o $=0.001 8x+ 0,299 9
= 150 ——7" R-06262
2 NOs™N
% 100 3= 0.000 5x + 0.095 4
050 R?=0.2598
D 1= =t 1 1
0 100 200 300 400 500 600 700 800
P T Jik/ mm

5 RBTMEAFMENENERIR

Fig. 5 Relationship between wet N deposition and rainfall
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