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Chemical Characteristics of Atmospheric Wet Deposition in Winter and Its

Forestry Canopy Interception Mechanism in Red Soil Hilly Area

HAO Zhuo"*, GAO Yang’", ZHANG Jin-zhong'*, YU Gui-rui’

(1. College of Resources and Environment, Southwest University, Chongqing 400716, China; 2. Key Laboratory of Ecosystem
Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences,
Beijing 100101, China)

Abstract: In order to disclose the interception mechanism of forestry canopy to atmospheric wet deposition, the concentrations of
nutrients (C, N, P, S) and trace elements (K, Ca, Na, Mg, Al, Fe, Mn, Zn) in wet deposition and through fall in winter were
monitored in Subtropical Qianyanzhou basin. The results showed that the wet deposition in this area was mainly acid deposition, the pH
of which ranged from 3. 49 to 7. 0. The major components of wet deposition were nitrate (NO; ) and sulfate ions (SO}~ ), the monthly

? and trace elements (Zn, K, Ca) with monthly average

average deposition fluxes of which were 4. 68 kg-hm > and 0.36 kg-hm~
deposition fluxes of 1. 72, 0. 56 and 0.36 kg-hm >, respectively. Non-metallic nutrients such as dissolved organic carbon (DOC),
dissolved total nitrogen (DTN) , total phosphorus (TP), Ca, Mg and Mn were easy to leach, the dilution rate could reach up to
64.69% , 206.75% , 301.38% , 137.94% , 405.25% and 1226.60% , respectively. Moreover, the Zn and sulfate ion (SO )
could be well absorbed by forests canopy, the absorption proportions of which were 73.50% and 12.51% , respectively.

Key words :red soil; wet deposition; canopy interception; through fall; trace metal
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£1 EEASENESESTHEEER ke b
Table 1 Deposition fluxes of wet precipitation components in winter/kg+hm =2

s} [ TN DTN NH, -N NO; -N DOC TP S0%- Na Al Fe K Ca Mn Zn Mg

2014 412 A 1.51 0.64 0.24 0.36 0.76 0.02 10.64 0.09 0.01 0.00 1.50 0.49 0.00 3.90 0.07
2015 4F 1 H 1.76  0.94 0.52 0.43 0.67 0.14 2.08 0.10 0.03 0.03 0.12 0.37 0.01 0.04 0. 05
2015 42 A .04 0.59 0.29 0.30 0.60 0.02 1.85 0.06 0.01 0.01 0.05 0.21 0.00 1.23 0.02

®2 FHABHBERATASKEWNIBRESEETIIL /%

Table 2 Increment percentage of deposition fluxes of rainfall under interception by forest canopy/%

Fisf ] e TN DTN NH, NO, DOC TP S0%- Na
i bl 54.39 89.21 126. 81 80. 49 147.03 158.77 -56.35 83.94
[id] I A 109. 30 194. 48 226. 98 206. 97 769. 21 250. 88 -33.86 88.36
2014 4F 12 A OEM T 104. 88 154.52 260. 14 117.77 521.45 202. 63 -60.83 87.28
SRR 52.73 42.04 73.19 38.79 149. 28 14. 04 -59.99 27.17
A T 137.58 297. 47 366. 93 302. 96 843.49 90. 79 -35.56 114. 86
TR H A T 61.15 154. 65 176. 01 101.39 578. 31 79. 82 -46.53  2378.02
Fii el -62.71 -37.00 -36.55 -38.43 18. 41 -72.01 -9.09 -40.88
Ji&] bR -51.88 -20.07 -3.02 -41.66 120. 61 -54.50 3.72 -34.33
2015 4E 1 f ) Y| -55.27 -21.13 -9.08 -36.70 76.83 -67.82 -27.33 -33.13
OEMT —47.15 -2.81 -4.68 -1.96 18.17 -82.55 -23.66 -14.81
MWHIAS T -28.41 30. 12 52.42 1.53 82.73 - 64.90 2.28 -15.78
R A T -56. 14 -22.64 -23.55 -22.65 117.47 -86.67 -15.97 -6.20
i bl 4.50 74.19 179. 77 -52.95 740. 85 180. 83 41.07 52.61
Ji#] I 61.83 26. 69 104. 56 -52.68 690. 29 2979. 28 62. 10 116.70
2015 452 f DM I -24.33 18.91 35.32 -0.21 181.75 -9.88 14.30 48.33
BRI -9.50 51.48 103.93 -4.32 68. 61 120. 08 -12.76 65.74
A T 14. 67 101.92 133.34 61.09 129.21 19.18 27.83 87.56
A T -18.33 32.46 33.27 31.05 171.18 63. 64 5.52 52. 84
] T Fifp Al Fe K Ca Mn Zn Mg
Fii 863. 50 60. 83 -33.53 224.21 851.33 -99.23 243.70
o A 2302.28 547.33 18.78 327.75 4164.33 -98.90 657.27
2014 412 H HEWM I 1303. 67 254.33 -14.02 166. 03 2253.67 -99.02 276.79
OEMT 670. 94 515.33 28. 14 59. 89 462. 83 -98.92 80. 10
TR T 2739. 17 1835.25 -19. 64 380. 46 1783.63 -97.47 326. 45
W HaAs T 1321.28 603. 50 18.75 116. 11 720. 58 -98.89 165.08
i bl -49.91 -91.57 280. 36 44.31 202.13 -33.67 56.38
Jid] I A -39.80 -90.53 390. 38 21.07 1132.73 -62.70 255.70
2015 4F 1 S DM I -51.15 -88.23 161. 61 -20.05 640. 87 -35.28 72.12
HEMI -7.13 -30.58 -25.78 -21.86 187. 87 -7.33 1.39
A T -26.00 -76.65 157. 34 10. 19 416. 00 -13.80 55.39
TR HAA T 15.73 -70.20 137.76 5.45 574. 87 5.76 55.30
i bl 133. 80 302. 82 5175.26 390. 56 322.11 -98.15 1639. 14
Ji&] R 119.93 195. 67 5177.78 379.26 3740. 78 -99.00 2072.11
2015 4F 2 OEMIT 65. 87 -65.48 1076.30 129.24 2306. 89 -97.18 596. 26
OEMI 23.70 -41.94 376. 67 57. 64 601. 00 -97.77 203.26
A 1 246. 87 -9.82 575. 04 103. 68 842.33 -96.22 263.91
R A T 195. 63 -26.00 521.93 108.97 874.78 -95.30 274. 12

1) IEECA B R, G e A el A

J Bk T A RO B A T U T BRI 5,805 | Zn HA W W A WIVE T, Zn 2 1R OR
i R A A AR DU R], BN R AR R S A Rk 97% LA b K Je 2R Wk B8 R A FH AR ] A7 A
ANTR) B PR E RSOV 5 A8 B 1 2e5e. M T ARG IR IR 4, ORI B BEAE TR/ R

12014 4F 12 A RSBEN LSS AMERE  DOC >NH, -N >NO; -N > DTN > TP > TN, 4 J& & T
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BIBAEHR/NA :Mn > Al > Fe > Na > Mg > Ca. HfFil
ZIE) AR (B R | VR ) MR B R Y S R
W SCRE 7 LM BE /N B 5 R AR (R 7 ) A Pl
BRI WS RE 7 S5, 33k 5540 et AR B A v G
2015 4 1 H HA Mn >K > Mg > DOC > Ca iX 5 Ff &
TR R ERAE T, A2 73 4 R 3 B 2
M T, SRR AT 66 A 2015 4F 1 H KA B ok JiF
B TR MOE B, BT 5738 R vk AR
FRAREK. W AE RGN K . Fe > TP > TN >
Al >7Zn >Na >NO; -N > DTN >S0;” > NH, -N. #Fh
Z I8, R 5 528 7E (NH, -N | Ca, NO; -N) 4§
R BAR, HEFREREAR K2 HE
(2015 4F2 A) B3 Zn VL 97% 30 K B 5 A4 W e A
FHAN IR AR R I B BEAVE T Ul 2 1
WM A K > Mn > Mg > TP > DOC > Ca > Al >
NH, -N >Na >DTN >S0; . NO; -N, TN Fe iX 3 Ff
FETEA R AEAE 22 R Fe 5 TN ¥R [ M2
BIRAE IR -2 S W /R T, TTNO S -N A 1
P IS BEAE .

KRAFER P HT R 58 20, Y o2
IR o B T DL E R SOR T, R, SRR
K EL A 0 A 4 A R RV E 5% 20 10 PR 118 B AR
P AR 58, 4 AR DOC, TP, DTN,
NH, -N. Ca, Mg, Mn f£7E B 09 25 BEAE H, 1 Xt
TN, SO;" . Zn A — % BWAE R, 10 X FNO; -N |
K. Fe, Na WFFRMEHIZCE . D90, BFFEIX
FRMOTBURLS L (PN) A B Ve OF H S 2
PAXINO; -N| SO;~ BIAHR A BME I, 7T LK &
R, A0 R T 3 W 1Y R 1L

MR 2 375 T 1 25 T) 22 S P T ik Rt i 22 )
B R RS PR B ey, 2 35 T M) R ) o i 2
AHNE Y TCZR R BE 85y 5 A (A1 IR B BT, AN [R] AR
FRA R SRS I ARRRUA 22 57, — O K R OR KAk
i3 [N e YOS S = NI N S v AT T B R 0 v
TERE I N K AR 27 BT A8 Ak i LA B ) AN RE AR
5T XA SR AR AL B, H st mT 2, A 6 KA K
() 7K S5 728 A I 2R A 7 S0 W A 5, R R D A
i e VI o 1 N W B E L T S O e
Yy HER AL A0 B0 RS ALK .

4 Hig

(1)2014 ~2015 A Z= W RIVT PG T4 P Hh X5
TURR ) B4 e B DT, H A ZE R TR & Ak
250 60% ,N. C. P, S UL =45 K. 4.31,

2.03,0.19, 14.57 kg-hm 2.

(2) & FRAPER & R IT R W E 22 REUR,
K Zn TCERFYIRIE N 14,46 mg- L', &L
W AN 5. 17 kg-hm =5 f/NR Mn JEEFHHE
{4 0.04 mg-L~" U R 0. 01 kg-hm >, HE
IR TR AU EHT 4 K(1. 67 kg-hm %) >
Ca(1.07 kg-hm™>) > Na (0.25 kg-hm ™) > Mg
(0.13 kg-hm™) > A1(0.05 kg-hm™*) > Fe (0.04
kg-hm™?).

(3) FARAIEXS DOC, TP, DTN, NH, -N, Ca,
Mg, Mn f776 9 A B REAE A, 4 TN, SO3™ | Zn
H—E WAER X FNO; -N| K, Fe, Na NP
MR A B

(4)ZFEMT B/, & Mk B] 5 R 2 53 K
TR TR ISR L7 22 5, R 2R AR 20 i
5V T N R 2 L A i SR T S R R AR (R
fil ) X TP, DOC, Al, K, Mg B REAR I , PR E
AR R 43 A1 058.55% | 526.70% . 7194. 14%
1 862. 32% F1995. 03% , %f Zn TLERWHLRE /1 Fe i ik
86.87% ; hFRARXT SO Al NO; WA il e W
WA 28. 38% FI 10. 83% KRR AT — & 2%
e
SE 3k
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