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Abstract. Based on the monthly observation during a hydrological year and available historical data, fluxes, seasonal variations of
reactive silica (RSi, RSi=dissolved silicate ( DSi) +biogenic silica (BSi) ) in the Changjiang River and the Yellow River were an-
alyzed for their long-term changes and their controlling factors. The results showed that the compositions of RSi had a significant
difference between the Changjiang River and the Yellow River. During the sampling period, monthly average concentration of DSi
in the Yellow River accounted for 74% of that in the Changjiang River, while monthly mean concentations of BSi in the Yellow Riv-
er was three times higher than that in the Changjiang River. The atomic ratios of BSi/RSi were 0.22 and 0.49 in the Changjiang
River and the Yellow River, respectively. The relatively higher BSi concentrations in the Yellow River reflected relatively higher de-
gree of soil erosion and turbidity of the water in comparison with the Changjiang River. High sediment flux originated from the Loess

Plateau is the main reason why BSi concentration was relatively higher in the Yellow River than that in the Changjiang River in the
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sampling period. The shares of RSi among the wet season, normal season and dry season were 5.3:3.1:1.6 and 3.8:3.4:2.8 in the
Changjiang River and the Yellow River, respectively. More than half of RSi discharge occurred during the wet season in the
Changjiang River. During 1958—2014, the variation of DSi concentration was of primary importance in affecting the change in DSi
flux in comparison with the discharge in the Changjiang River, which is mostly caused by climatic change ( such as temperature
variation) . Whereas, the combined effects of runoff and DSi concentrations resulted in the decreasing DSi flux in the Yellow River
during 1985-2001. Weathering rate and output of silicon in the river basin are largely affected by climatic change such as the tem-
perature variation, and more studies need to do for comprehensively understanding the specific process.

Keywords: Changjiang River; the Yellow River; dissolved silicate; biogenic silica; climate change
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Fig.2 Monthly variation of discharges, sediment loads, and DSi & BSi concentrations and fluxes in the

Changjiang River (a—c) and Yellow River (d—f) (Errors of concentrations and fluxes are standard deviations)
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Fig.3 Comparison of annual sediment flux, annual discharge,

BSi/(BSi+DSi) ratios and silicon fluxes between Changjiang River and Yellow River
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Tab.1 Concentrations and fluxes of silicon in the Changjiang River and Yellow River

SN =27 FkH Pk Hitik 1 S ¥E

el DSi He &/ ( pmol/L) 68.6+£26.6 73.9+6.09 86.2+£6.82 75.2+22.3
BSi ¥/ ((wmol/L) 94.9+58.6 62.2+29.1 49.2+13.6 72.7+£37.4
DSi i 5/ (Gmol/ A ) 0.87+0.68 0.95+0.22 0.88+0.10 0.83+0.50
BSi i/ (Gmol/ H ) 1.02+0.96 0.70+£0.39 0.49+0.15 0.79+0.70

KL DSi ¥/ (umol/L) 98.1+£9.45 105+14.3 103+£4.56 102+20.0
BSi ¥/ ( wmol/L) 35.9+9.78 23.7+1.54 15.5+3.97 25.0£9.95
DSi i 5/ (Gmol/ A ) 6.46+1.28 5.14+£1.45 2.61+0.34 6.47+2.89
BSi i/ (Gmol/ ) 3.74+1.24 1.43+£0.91 0.61+0.16 1.84+1.47

2.4 wEFEHEY

JHATIYIIA] K VT AN A RS AY S BS54 55.1 1 2.6 mmol/ (m’*-a) , Hirfr DSi & RSi Y 32 241 1546
3350k 42.8 F1 1.3 mmol/ (m®-a) , BSi I STRRAYAYER 405K 12.3 F11.3 mmol/ (m?-a). 3] DSi F1 BSi 1y
7 AR AR TFHCUE, RSE Y7 RO R ARVL Y 5% , Hovh, 2] DSi Al BSi 9 77 BRSO KT 3%
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Fig.4 Correlations between DSi concentrations of different pretreatment and analysis methods from rivers
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Tab.2 The areal yields of silicon in the Changjiang River and Yellow River
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2014— 2015 4E 1.3 1.3 EN T
KT 1962 4F 60.2 — [32]
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—FR A
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SRR R, #00 UK A r DS VR BE7E 1985 — 2000 4F (8] £ 7F B 5 R 1% R %%, 2000 4F Ji5 #570) T Ji?
JKAA DSk BE BT B R FAORN TR I, 3X 55 B0 DSI 7 AR AR A Fe— 3. 2000 AL BT IEAK AR
DSi ¥ 1 F- 2By 120215 pmol/L, ¢ 1985 4E FRE T 59% ,AE V-4 F R K 13 umol/(L-a) (&l 5b).

o R —o-DSilk DSiif
1140 50 (b) —400 14
120 e 412
g 1120 5 401 1320 o g
2 2 = 2 q10 2
= lioo B £ 30b = &
00 1@ 2 BB
= o I T d¢ O
E 180 § = 20f 510 ¢
S 2 Xl =) o
80 = SRS =14 =
— Jde0 = 10+ — =
12
0 1 1 1 1 60 440 0 1 1 1 1 1 1 0 J
1965 1980 1995 2010 4 1985 1990 1995 2000 2005 2010 4 0

S KAL) 5T (b) Nl it DSk b il 1 A8 {3 (2 DSi il i 25 (k.
KT 1963 — 1985 AE4 of: [ A A B LA [ K FIF K SCAE S (1963— 1985 4 ) 7
1997 A 5HiA 11 3CHR (33 ],1998— 1999 4FKdik 11 SCHK[ 38 1,2003— 2007 4EdAk 1 3CHR[ 397,
2013 AFE AR A A SE. BRI R A SCHk( 18 1)
Fig.5 Long term variation of DSi concentration and fluxes in the downstream of

Changjiang River (a) and Yellow River (b)
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Fig.6 Comparison of DSi concentrations and fluxes between years with the same hydrological condition

in the downstream of Changjiang River (a) and Yellow River (b)
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Tab.3 The usage amount of nitrogen and phosphate fertilizers in Changjiang River and Yellow River Basins
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Fig.7 The long-term regulation of temperature (a) and dissolved silicate concentration (b)

in the Changjiang River Basin
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