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Abstract: Atmospheric nitrogen ( N) deposition has been paid more and more attention due to the rapid increase of
anthropogenic reactive N emissions. However, the information on atmospheric N deposition, especially the organic N
deposition in Tibetan region, is still scarce. This paper reports the inputs and temporal variations of atmospheric organic N
deposition in Linzhi area of Tibet from 2005 to 2007.

Monthly volume-weighted concentrations of organic N varied from 0. 15 to 0. 53 mg/L and was 0.21mg/L on average.
Significantly higher concentrations were found in July and August in 2006, which were up to 1.26 mg/L. In different
seasons, organic N concentrations were higher in spring and summer, while lower in autumn and winter. Monthly averaged
organic N deposition was 0.50 kg/hm’. Positive relationships between organic N deposition and precipitation in every rain
event can be fitted by linear equations (7 =0.46 —0.77) in the three monitoring years. And relationship between organic N
deposition and precipitation in different seasons can be fitted by a power equation (r=0.99). Large part of the organic N
deposition was concentrated in the summer time, June and July, 2006 and June, July and September, 2007. Averaged
deposition in summer is 0. 93 kg/hm’, accounting for 46% of the whole years deposition. Generally, organic N deposition
accounted for 62% of the total N deposition in the whole monitoring period, which can not be neglected as an important

composing of atmospheric nitrogen.
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KRERVIERERABIANWEEH S, BIMNATEAERSA MESARLBTHEEAENE . K
KAV FNEEAESRERME T EENEFRLR AL BN ARG E SR AESRERE—F
FN Ak, 03 B — 3R] O g O VLK S B, RO B AR 28 R G AR 7= T4 00 BRbk L 3 R Ak Fn £k
MA R, MRBIESRERANELE YT £ 2R REANZIZR KN AR LW HIRLEIEER
B TEBRI ARG A YUR U AT A i 34 8 K +3ea U R AR B, Tk s o il i e
MLRF A AE AR, AR S A S REWWIRAET 1. ERMMMAESRES , GIATRE, ASHREIE
FAER, RS kA S RERRE o« REUTHE IS B AW iE A PLRE 7T SBUES R F B
gEM AL, I FRER KRR E Y .

BT, KA R VTR B X E N 5 ke/(hm® a) ™ HAERYI N 10 kg/(hm® a) ', WK 7 kg/
(hm™a) "' AR5 36. 1% ) KA AT N 3.2 ke/(hm™a) ) X863k [ RS IREEH A
F UL OB BIKE 0 it S 7K A A S R G LR TR i

T I = SR AR N RS =A% , ZE R BRI A h B EE M AL, 1E R 7 9w R 321 1 7 et X
KRR T BRI D , B VLR TR B M2 H o ASSCHRGE TR AR s X KB WL R U 925
SR, U — B IARE RS REP MARER, WEE B LAV & R A SR M i a4,

1 #HRE5H®
1.1 WS A

RIS AL T P9 B VA K AR\ —8, R TR A X, PSR 7 ~16 C,JTCFEH 170 d £
£, MK & 700 ~800 mm HAEHFES ~9 A4y, 24 KBRS 5 460 ~7 530 MIm >, I8 438 FI AR
ISR A o DO ICEE L 7E 7 780 =5 S AR BT BT 9 (N 29°39. 907, E 94°26. 643") , g4k 3008 m, 37 3th ¥
Ve 3, R AR e, JR O KR AR ) TG B Y5 LR, IR T AR B — R
1.2 BHEHE

2005 4 5 HR7E IS LT R AFINEN K. WELRH—NER 20em KB & K- B A8 KR4 R, i
AL F B &R, LRl , KAl B, T8 0 2 N E AN J] J198 , BT Bh IR R KR o sk 07
B AL A ( parafilm) £147 , RAEFE T BT HF, WG TN EAR K AT SORE T BT 2, W EAY VB e &
BFK kT HRmAMESEH0.4 pm MIEFHIIE, B TRZBHEA, - 15 CHIRTRIRFE.

1.3 BT

ERAZBEITE AP EIAN S &, B8RS TR R 54, — 6 I 3% 200 3 43 B A
(TRACC2 000) Il g S AL A A IS S R , TTHLAVE B 51 i B e LRI 0 TR TR & 5 55— 0 R Bkt
T BRERRSIE R RN L BRI B R 7E 120 ~ 124 CHRAMATF , BB 4 7= A 1 SR 7 2 20K K H
B EA R, FHE & RS WA T R A B, 5 1 B & (DTN) & . AHLE(DON)
B HHHRLE A S THLA(DIN) 228D . BrarEm e RS 3 ~6 S H il 2 ke
2 #R5ITE

WA P, AR b XK S A LA A BT 0. 50 kg/hm® Y& BF 0. 21 mg/L, A M UIRKEE4E0.01 ~1.89
kg/hm® 2 8], 5F-37 0. 65 kg/hm® , 2007 4EF/KAHLE B TR J 2. 01 kg/ (hm™a) , ¥ F 3. 28 mg/L, 5E iRl
B —Leih XA E (3R 1) MR X B PR TR R R A, 2007 421978 HLA DR B2 R U 46% |, 24t 5T
X[ 44% ,WAR T W S0P IR, & T 3£ E e 3h bR, 5 Kb XA E, 2007 4F 4 4F bR 2 3 X [ W &
628. 4 mm, K WIHLIX AEFE T & 980. 5 mm"'® | AR b K T KA HLA T B 2 KW HLIX (9 46% , A LA S B A
Hfl , MR X Dy 46% , KIIHLIX N 17% ,BiE B HLAM BRANTMEL S TEE. 08, 2RKRIARVIE
TR, P A R B RO BRI A A K 2 — 17 bRl X RS LR R &0 85 SR AR
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F1 FEMBREVEETFEIILL
Table 1 Wet Deposition of Atmospheric Organic Nitrogen in different areas

M Site Wi JE 359 i A Input(kg / hm®) SCHRR VR
" Monitoring periods 4 H1E DON 2% DTN Reference
[® YV K2 Linzhi Tibet 2007-01 ~2007-10 2.01 4.12 ZHFZE This study
K4 Taihu Lake 2002-06 ~2003-05 4.40 25.7 [10]
W4t fi#H Quzhou Hebei 2005-05 ~09 3.40 14.4 [11] ®
4t 5t ZJLHE Dongbeiwang Beijing 2005-05 ~09 4.61 32.5 [11]1 ®
[ESPY #Hi A& Input(kg/(hm*a))
X ZHBEW4E/R Gainesville U. S. A - 5.0 8.5 [12]
EPY TP Amazon Basin Brazil - 2.45 6.03 [13]
£[H S 3EFRAK Harvard Forest U.S. A - 0.60 9.20 [14]
2EH X5 WX Lewes,DE U.S. A - 8.70 47 [15,16]
2.1 HHAME

2.1.1 AHAKEESR

2005 £F(6 ~10 ) 2006 4(5 ~ 12 H ) LK 2007 4E24E 3L RRIK 179 IR, & A B LA E FZEH
7£0.60 mg/ L IR (1), 2005 476 ~10 AWERARZH EFHEH 2 10 AHXBIRKR. BEREREHK
6 ~9 A ANIRMKBEZIAN, IR BN, B R HBTE 2 Ao 3a P, MR H G E W 2R BER,
2006 4 6.7 .8 A -5 HAPIE R L, A PLRIK BN = , 40 4 T HEPIFERIN P 2 ~ 4 15, (HXS PR
FIX 3a A HLEEMAKT-RA BEH . X RWIH X M RTIETFR I NO; -N Kk BE SR & 2 5
XK BARGERR, S0P RN RGN 5 B S AREH A o 5 LKA R R, K XA
HUEVR BE AR AL SZ P T B AN K, 2007 4RAHSE R ECH -0. 13, A B B R L S r 16, & 1(a) AT IL,3a
HR RIS B, A LR DR B fe KR H B R A — , 2051 i BRZE 10.8.9 A iy, 3 H 2007 4 KA A,
#2005 ,2006 4E ) 40% 30% ,

-~ —— 2005 —®-2006 —4—2007 5 ——2007
zén 1.5 a %D 0.6 b
= =
‘mg 1.0 Mg 0.4
¥E -
= 5
S 05 S 02
s 5
5] 3
% 0 I % ol v
o 6 7 8 9 10 a 1 2 3 4 5 6 7 8 9 10
H 4} Month H # Month

B FWARHEVLEA FEWRERL

Fig. 1 Variation of monthly organic N concentration

2.1.2 HHEAWKEAZKL

& 1(b) A ,2007 F2EA YRR EZIIREER K, AFHERE R 0.32 mg/L,3 ~8 HMWE T
0.2~0.4 mg/L Z[a],1 AR AENARERK,2 AhE/N,2 ABENRKERZ1 AHK28%, 4.8.9.10 A
WA PRI E AR,
2.1.3 HHAKRESRNEHL

(3 ~5 A%h) H(6~8 Af) Fk(9 ~11 Afh) & (12 ~ B4 2 Af) #HTHAB A ESEITHEHA
(K 2),2007 4, 2 K A HFERHLAWKE 514 0. 90 mg/L.0.95 mg/L.0.75 mg/L.0.68 mg/L,ZE4r2%

O FFE. A IRIKA PR E RBITE. B E AR R 220183, 2006
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FAR,HMNRE . BERMHERATIELBKR, K
FWERAL . HH SRR BERASEPLRAIEM, Z
EFNE, HESAREERHIAEES. FA—FTNH,
BER HESAWEZBARBERERMEHR 0. 21
mg/Lo B2 BN, X FFIE R ARME R 2= 5
RIHZANA, RARATWRERIRERE KR %
giE , SFTAVAKREARH TR, hFE£H
B, BARHERWEMN 2512 0. 21 mg/L.0. 18
mg/L, ZFTARIBE AR 52% . KTWEH
FVAA, AR X BTSSR AR, 56 B AR AL X
KAENRKEEZER, AR . REHHIHE
R S AT G AR, B R, AR
2.2 AHAVIEE

2.2.1 AHAVIFERSHENEXR

RUTFEIR E
N concentration (mg/L)

B NH/~N E NO;-N H#DON

B2 2007 FERUTFFEHRE A5k

Fig. 2 Seasonal variation of N Concentration in 2007

PN ML IX [ T E 2R TE 6 ~9 Ay, ARV A PFE I BE N . BFFTRIA (181 3) , PO
XAYLATIER SN EELIEIEM 32 FBB(6 ~ 10 A4 MR EIN 0.46(p =0.019) .0.69(p
=0.001) ,0.77(p =0.001) ,2006 2007 4% 6 ~ 10 AAFIK BE K-, P KR LN 0. 64, K REAR A

0, 1 Ut I B B (6] O HERS , 2 X A ML AT B 2 B TR

=8/
2957

WA AR AR BT I . 2007 EAH K

B o , KA MR & 5 R 2 AR R EAR G (R = 0.86)

o 030 2005-06-10 0.30 = 2006-06-10
% 025 |- 025 |-
i B B
g5 020 . 2= 0,209 0.20
n;ég 0.15 - 0.15
ﬁ% 0.10 - . LA 4 0.10
2 005 e 0.05
&
A 0 0
0 5 10 15 20 25 0 5 10

*
R?=0.4796

15
Wik Rainfall (mm)

B3 R RS PR R TR
Fig. 3 Relationship between rainfall and organic N deposition

2.2.2 FHATFEEZSR

2006 4F 6 ~ 10 A A LA A 2722 i BEAR K (&
4),7 A HUTRE RN 1. 47 kg/hm” , 245 W 4 23
NMAMRKIE, 6.7 WA B AL AR AT ¥k 3
1.32 kg/hm® , RHEH G F 35K F 8 3.3 45,7 A it
J&, A Uik BB T, 10 A 4 & % 0. 23 kg/hm’,
2007 4E 10 A YRR/, {00 0. 03 keg/hm?®,2005 4E[F]
WU R R 15.7 £, & 4 RB,3a MR EL,
AHLE A VIR EHE H B[R [F],2005 424 8 A,
2006 4EJ7 7 H ,2007 £k 9 A,
2.2.3 HHAAZK

Xt 2007 IR TUEA [FTE S A A R A 3 TR & i

AR DR R
DON N deposition (kg/hm?)

030 2007-06-10
025 |-
0.20 - R*=0.59
0.15 |- .
0.10 - .
0.05 |- o 4
0 1 & | 1 ]
20 25 0 5 10 15 20 25
20 -
8 2005
B 2006
s L 0 2007
1.0
05 H
0 %1
9 10

H 4 Month

El4 AR B A DR &
Fig. 4 Organic N Deposition in the same period

FTHEE(E 5) A HUADURE 2. 01 kg/ (hm™a) WK T EHLAM 2. 12 kg/ (hm™a) , BRI EELEHE6.7.9
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A3 3 A H BA VR TR 5 247 64% ; AU
G AAER) 63% . A HLE A VLK R AE 0. 01 ~ 0. 57 kg/
hm® 2 8,9 A HLRTIME RS , 5 24EH28% o T
HLARTRELE 0. 02 ~0. 57 kg/hm? Z [, Hoy Sk A5 AT H
5 55% . 6.7 AMEEERTIREEERE, EEEHT
TR AT, TMRBEN 1.2.10 A5, HHLA
VLR 5 A 4E 19 3% , 2 BUL 5 24EH 1% .
2.2.4 APAFHEL
HIANMRE T LRI R (K 2), EBEKA,
FRZ,TELEHHAR. 2007 EEBHHIATEN BS 2007 FARBERIER
0.93 kg/hm2 AR R 46% | TiA A1 Fig. 5 N deposition of different modality in 2007
BUIERIL L 0.01% , BEMANATIER RN 46.5 15, IR, B4 T A HLA 5 5 A HHil )
TREENT . AR, A WU AR ST B A A, M2 R %0 0.99(p =0.01) . SHHLEAMR, T
BRI R Rt BIZE L, 5 &4 ORI 57% . F0rh , A5 TEHL AT R 10 5% , 25
B 45% . SEPEML, KETHRTERICIEIER 47%  HESHHE TR, S FE - FEARBT,

®2 2007 ERRABEEFTHRANEL

Table 2 Seasonal variation of N deposition from precipitation

< o o Iy
ES =N o o
1

Uil i
N deposition (kg/hm?)

o
o

(=}

FA5 A T 4t (mim) i Afk Tnput (kg/hm”) DIN/ DON/
Season Precipitation NH, -N NO; -N DIN DON DTN DON DTN
# 75 Spring 155.4 0.29 0.31 0.60 0.46 1.06 1.30 0.43
K Z5 Summer 305.7 0.67 0.53 1.20 0.93 2.13 1.29 0.44
#kZ Autumn 159.0 0.18 0.10 0.28 0.60 0.88 0.47 0.68
&7 Winter 8.3 0.01 0.02 0.03 0.02 0.05 1.50 0.40
44E All-year 628.4 1.15 0.96 2.11 2.01 4.12 1.05 0.49

7 RFEH BN, F/NZITIRIBIE, EREN I, BB IR ERRY . YA S RTETH
s e B Jr 2 R SHBCE VR A IRTHR , MR AR A A R G B R A SR AR BRRE %, K RAEA |
TIRIEFE R ) R EERIERAVIE RS MO, &R0 0K BEFE T UUFFE L R AR Z X R A MLAM 2R
T TZM A RE A R I RR, R R AR TR LR , SBK PRI AR S BRR THEST.
2.2.5 AHLAVIE S BRANESR

Bl 6 2,6 ~10 Ay, AHLATIRERESE N, S AR, A PLA & B2 L BI4ER7E— N B0R B KR

20 - DON -1 180
18 " =m DTN 160
—=— Rainfall
~ 1o 140 2
" E 1.4 —4120 E
g&o 12 =
% 2 4100 E
1.0 £
.S 5]
g - B 480 &£
rez 08 . M B o i
2 N I\ N B : _

-K% 0.6 o [ I R 60 2
Z 04 BENR B AR
02 LLEE E E;; B\

0 s % @ o
2 2 2 7 S 22 3 7
O WO WV O [ S S S
(=3 (=3 (=3 (=3 (=3 (=3 [=3 [=3 (=3
(=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3
N N N N N N N N N

H % Date

B6  AHLA M RUTRE B e i B Al A2k
Fig. 6 Temporal variation of rainfall,organic N and total N deposition
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HRET B, A PR TR AR , B R M Z B, HA PR S 2R B RS 1E K, & H B PLA &
BER B2 RBK, I BRI TRt A LA DT F 5T R 8, 2005 ~ 2006 4F, P58 AK
IR A AL S B 72% KSR S E M TR 45 SRR I, AR X BRI TR A A HLAL S A E
#129 6% ~84% . 2005 £ 6 ~10 AKZ XA YA TIER 5 £ A/ 81% ,2006 4[] BHiZ L3k 70% ,2007
FRER 54% V30 68% A AZ LRy 62% , 5 EIREHERAY G .
3 45iE

P Z M XA HLR DT R B — % B (] 22 5t &% A UTREB AR BR,7 A, F3 0.77
ke/hm® . R APLRTIREAAAE—E MFET M, RAKEH R, BB, £ FETE S AR B B MR BERR 3
FERK VRUR RS Z MR LR REGEERNE R . AIATIEE SHEWREELAMEIEMX, SRR E R
REIEMR. AYLA S SRR K

AERFIE R R KT, 338 62% o I TR Z ARG — B IE T7 i, AR A HLRDURE M 5m A K TG
LR ABFFEERM, FEARTIED AR RGN T M PR Z X, K PAHLAR & & 5 B AR
BUA L. HE, s KA LRI RIBT X THER & B R IR UIRE R A S B U R B2
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