ISSN 1000-0933
CN 11-2031/Q

1C

Acta Ecolog



L J: 4 A %R

«®'B
" (SHENGTAI XUEBAO)
PR F3RHEIHP  2012F2A4 (FATF)
E R

BT T 0 B HUR AT B R BB BB A eovereeeees EHON, Fwrbe, JIE L, (663)
BT EFE IR BB TSR E BB KR e MEL, K &, K % (671)
SR KARGE B AR AE R I 3T A B AW L ceeeereerreeii ﬁ%?ﬁi,fﬁ?ﬂ] , H /N i ’/%':C (680)
I TG 5 v AP LT AL K R AR BE A B A e e eeeeeennennnnnnnnnnnn 3 &L EAUE.EAT (690)
=R JE CO, 51 A28 i K BRACSKT /) I 391 B 064 A A 45 ACAR A 9 vy oo BE) FEE EEAK,E (699)
FJES BRI T ARAL ) K G FHAEF LA o woovvreeernreeeeens AU, R Ak, KA, F (706)
AT C-Plan LR34 A4 §AEBEIAR I S E RAR] —— AP B R IBILRE A H] cooerermer

.......................................................................................... ;ﬁ'{ﬂ%ﬂé,%ﬁiﬁ,[ﬁ] %,% (715)
WATAIT A L AL S HE VM B ——— VA BRI T ] eeeeeee ¥ W, 0 FE ELTT, % (723)
IR 4 s AR AL B AL AL B R A RS R AT AR oo x| ¥, EuwiE, RiEH (730)
TR ARATE SR BAI LG R A FEEA e FiE TAHE (740)
F B A SAFBER A IR AL AL EARI K R oo X E smBH,K M8, (758)
EAE T N b SR ST ) M AE B FHE wevvveeeeeemnnnneees et T TR B A G A (767)
PEGLEAKNRE KA REAETHEE VAR B8 KRR T ok N A oeeeeeerenenniin,

.......................................................................................... E%—SZ’E,%%%,E%%,% (777)
Hk KA AT 2 B R T S A I R B M T AR BEG h ceeeeeeeeeeeee FE£% (786)
R R b S E S oy Y R 2 1 S E I M A XS, TR, % (796)
=l P A H AR I A S R HT AR oo A e KEH, % (805)
AMY BT B RIBIAL TR BEE AR BRI AL eveeeeeereenees ek, L E RL,% (815)
ZEER L EAAE R A BUGE AT ceeeeerrreri M, T3, Y XL ,% (823)
SR IR ) B AR E Y TR LA ABAE TR AR TAHCE F oo

.......................................................................................... EJ#%,EXZ’?,EB Ilré,\,%: (833)
B2 B A M LM Bl R A A eeeereeerneee e et (AN BXE TH#% (844)
LR Y E LR TR Y SR E R CE PP Bl ¥ XK, ¥k, % (852)
R A AR AL EIE LM o, YEF W kFEE £ (863)
PR T Sy D L - T X EL.E #.F O (871)
R BV B R A6 09 18 F SUARHEA B AR ARV B 7] coeeeeeeeesineneenn HiEE, ¥R RRS, % (879)
ShIRAS AR A AT R F AR B LS 40 W A TR A S R e H AL, KN, K E 50, % (889)
55&%,,%&;%—:5%& ZRT FAESB 4 B8 Na'-K -ATPase 7& F OGIEAFL T +ovverrvrerenrerennenentinineiieenenen.

.......................................................................................... E/@,ﬁ’i ﬁg,gi Tﬁbi,éﬁf (898)
JLT U B B E A B A By BRI G - vee e TR, FHRE,XFH T (907)
3D 2 20 WA IR FAR R 48 0 B 4 RS Ao AT IR LR S ARy e BWH T 7, ELH,% (915)
NP fe B R A AT 32 R B AR 2 M R SLRE woveereeeenneesesnnnens ZEZ B, AEF,F (923)
A& T AHP 5 Rough Set #9 Ak 7 ARKILARLEBTRM coveerremmmreerernneennennn B, 23 IME £ (931)
JA T DMSP/OLS #4509 3% B £ B3 7 BF & 8] 7 ARAFAE AT woeemveeereeeenes TEFIEF,FEN,F (942)
He AR R AR RIS —— VAR AR B ARARAP R A oveeeeeeensisineeis EH#, T HEH (955)
55t
ATHETHRORMES RGBT IEAFAR RO e ®OFEVKEME R F (964)
/gixd_*ﬁf];f}fbi']‘ifl(]%ﬁu@&j\‘_;}%%]] ......................................................... B AL, AR (974)
R ER
HBEA HREEENFRE AL R VAAREAR IR AG AP ] ooeeeeeeemmnmnnnneeeens b A (984)
Bt 2XAREAFEET D EDGAERKE BT oo MRANC, A8 &, T, % (993)
BN K3 KRG T BB AR EAR AR A 2RSS A M BORAC S W A b oo B, FEEE MM W% (999)

HFIEARSECN 11-2031/Q # 1981 # m * 16 # 344 # zh * P+ ¥70. 00 * 1510 * 37 * 2012-02

ECEEEECEEEEEEEEEE

HE B MBI —I 2 AR TR mE 25 oK, BT, WEARIE . BT ESERIE K, WA e R AR | itk
AZ R AR s PR T FE 0, 152, AR KV, 2248 T 090 JR L BT R R, 2 e e /K B A K Al A B R
TARZ— BB TEARZ R, WAZJE =22 H b 5 JE IR, o [ AR 245 MBIV A S, 2 5 RE5 AR
T, UHIEA VLGl 7K I 1l XA Ay B 2838 AR AR el MO ol i R AR

HEEME. FEEHE EFMW)E  E-mail. cites. chenjw@ 163. com



532 B4 3 7+ = £ i Vol.32,No. 3
2012 4E2 A ACTA ECOLOGICA SINICA Feb. ,2012

DOI: 10. 5846/stxb201106290975

FEXA, KA, £, 20, RIS R XORTRER TIRE i A 3 —— LU R 1 2 G ARSI 1 S ok 1R . A= 25 %4,2012,32
(3):777-785.

Wang S J, Zhang M J, Wang F T, Li Z Q. Atmospheric nitrogen deposition in the glacier regions of Northwest China: a case study of Glacier No. 1 at the
headwaters of Urumqi River, Tianshan Mountains. Acta Ecologica Sinica,2012,32(3) :777-785.

FEEILARBEKIIXASEZRLEENGEER
—— LR 1 ARSI 151

IER, KAEDT, 2, Fan'?
(1. PEALIME KA IR S5 ARl 2268, 22 M 730070
2. HEPLABEIEX FIX IS5 TR T vk R B R B A T S8/ Kbk, 2290 730000)

B IV X R R VUM R 1A 20 XS 2 R G077 4 kS5 2 s DA VK1 DX U BRI AT LA Ay 168 T AR SCASE 7R R £t
TE R FRBIE . i 2004 4E 1 A F 2006 4F 12 HTIUJ B @ ARFERIE 1S vk ESERAE 404 T E P L R k)1 X RS
A UIRERE AN TR KB AR R R DI, BFSRA R, 1 S Uk INBUIRE T IS A (NOS-N) (EAA (NH;-N)
HETHLA (TIN) FE1EE WA 2= AR Eéﬁh[{kiﬁiﬁ,géﬂi//l\,H5%7KE%‘:ZIAEH&%E"JX¢@%§\O 15 UKIA
FMBITFEAANEL L (NOS-N / NH;-N) JF3591HAE 0. 3—1 18, 1 5-K)I] TIN MBI B4R 1H 4 1. 51 kg/hm® (b NH; -
N PRI B 69% , TINO; -NULKE Y 7 31% ) , TIRUIRE B AE(EN 1. 56 kg/hm® , A (TN) MBI SR HE
93.85 kg/hm® o 153 A Pk 1 X B R DURE 145G v 561 78 3 v 9 DX A — K7 ARER T X AR IR
KR VKN X5 BB AFFMIR 1 50Kk BT ; TEHLA; IR ITRE

Atmospheric nitrogen deposition in the glacier regions of Northwest China: a case

study of Glacier No. 1 at the headwaters of Urumgqi River, Tianshan Mountains
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1 College of Geography and Environment Sciences, Northwest Normal University, Lanzhou 730070, China
2 State Key Laboratory of Cryospheric Sciences/ Tianshan Glaciological Station, Cold and Arid Regions Environmental and Engineering Research Institute,

Chinese Academy of Sciences, Lanzhou 730000, China

Abstract; The atmospheric nitrogen deposition in the cold region (especially in the glacier region) of Northwest China,
which takes a vital role during the nitrogen cycle, may influence the regional ecology and environment. And the long-term
systemic observation on nitrogen deposition in the glacier region is helpful for quantitative modelling of typical drainage
basins in the High Asia. According to the continues sampling of wet deposition (fresh snow) on the eastern branch of
Glacier No. 1 (43°06'N, 86°49'E, 4130 m above sea level) at the headwaters of Urumqi River in the eastern Tianshan
Mountains from January 2004 to December 2006, the characteristics of atmospheric nitrogen wet deposition in the glacier
region of Northwest China were discussed, and the annual nitrogen wet/dry deposition of both inorganic and organic types
was estimated. The results indicated: (1) The nitrate nitrogen ( NO;-N), ammonium nitrogen ( NH;-N) and total
inorganic nitrogen (TIN) in the wet deposition varied seasonally. The nitrogen wet deposition from January to April was

relatively low, and it increased significantly from April to May. With a little fluctuation, the nitrogen wet deposition was
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high from May to September, and the minimum of monthly deposition was 0. 17 kg/hm’, 0.04 kg/hm’, 0. 13 kg/hm’, for
TIN, NO;-N and NH}-N, respectively. The nitrogen wet deposition decreased markedly after October, and kept at a low
level from October to December. In the seasonal classification, the nitrogen wet deposition was highest in summer ( June,
July and August) , and lowest in winter ( November, December and January). The percentage of nitrogen wet deposition in
summer was 54% , 52% and 55% , for TIN, NO;-N and NH}-N, respectively. The nitrogen wet deposition correlated with
precipitation amount significantly, and more than 93% of which occurred during the wet season (from April to October,
with abundant precipitation in this period). (2) The NO;-N / NH;-N ratio of wet deposition ranged from 0.3 to 1, which
was influenced by both the regional emission and atmospheric transportation. The spatial transportation was calculated by
the HYSPLIT ( Hybrid Single-Particle Lagrangian Integrated Trajectory, which was developed by the Air Resources
Laboratory, National Oceanic and Atmospheric Administration of USA) model 4.9 at 8:00 and 20;00 in Beijing Time
(0:00 and 12,00 in Coordinated Universal Time) during all the precipitation days from 2004 to 2006 in different starting
heights. (3) The inter-annual variation was not obvious during the study period of three years, so the mean annual
deposition was representative at the sampling site. The mean annual wet deposition of TIN was 1.51 kg/hm® with 69% of
NH;-N and 31% of NO;-N. Considering the dry/wet deposition in total, the mean annual deposition of TIN was 1.56 kg/
hm?®, with 1.07 kg/hm® of NH;-N and 0. 49 kg/hm’ of NO;-N. In addition, the estimated annual dry/wet deposition of
total nitrogen (TN) , including TIN and TON (total organic nitrogen) , was 3.85 kg/hm’. The simulant value in this study

corresponded well with the reported data of nitrogen deposition around the cold region in the West China.

Key Words: glacier regions; glacier No. 1 at the headwaters of Urumqi River; nitrogen deposition; inorganic nitrogen;

wet deposition
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Table 1 Seasonal distribution of precipitation and wet deposition of NO3-N, NH;-N and TIN during 2004—2006

Z [ K F/mm UL Wet deposition/ (kg/hm?)

Season Precipitation NO3-N NH;-N TIN
% Spring 124 0.10 0.22 0.32
HZ Summer 496 0.24 0.58 0.82
FkZE Autumn 112 0.11 0.23 0.34
K72 Winter 19 0.01 0.02 0.03
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Fig. 3 Comparisons of precipitation, wet deposition of NO3-N, NH}-N and TIN in the dry/wet season during 2004—2006
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®2 HEAEHSER TINS TN ASTEERL
Table 2 Comparisons of TIN and TN deposition in the cold regions over West China

o S AR YIRE R/ (kg/hm?) FITRYLER/ (keg/hm?) - i
RN LI e B Annual wet deposition Annual dry/wet deposition ElES
Study area Observation period Data source

TIN TN TIN TN
2005 4F 6 H—
e = 1= — —
M LR B S ARI (VD) 2007 4F 12 A 2.27 5.54 3.75—7.04 [21]
FIBE (P9K) 1998—2000 4F 1.31 — — — [17]
Mk HEZ5EH () 1998—2000 4 0.87 — — — [18]
FIRARGWT (i) 1990—2000 4 5.84 — — — [18]
VU3 Tibet 2007 4 0.86 — — — [11]
ERFILE (£8) 1986—1993 4F 1.78—2.04 — — — [39]
AR E (HifF) 1997 4% 2.92 — — — [16]
2003 4F 4 H—

81 A SVl A _ _

AR (3551 m) 2004 4E2 A 1.53 1.59 [19]
; 2003 4£ 4 H—

£ YT _ . .

L& KFFMA (2119 m) 2004 422 ] 1.94 [19]
_— 2004 4F 1 H— )

AT 151 : : ~ : 2

BEATERE 150k 2006 4F 12 A 1.51 3.72 1.56 3.85 LN

(2) SBEARFE 1 SUNAYRE L (BINOT-N/NH-N) H-FBIEHERTE 0. 3—1 [A 8, AR RFZA
[vi] RO A< A i 2 () 5

(3) SEATFE 15 k) G20 TR 2 1 A B 18] A8 £ 8 88 AR G55 /N, SR ol TIN Y T R A 34 (N
1.51 kg/hm®, Hip NHG-N (548X 038 Hpipf g b7 B i) 69% , NO; -NUTRE &4 5 31% , TON [+2 i
B SRARSIE R 2. 29 kg/hm® TN (9 TR IR SCRAEAE N 3. 85 kg/hm® . ABHGRA A1 B & ARSI 1 5
VKR R DR AT A v 1) 1G5 1 FE DX — B KO AR T XIS AR IR (L
Bigh Bl b ERL A B R 1L K35 A T A B AN 52 X6 AR T AR 35 B
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