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Observed Nitrogen-Containing Ion Transportation at the Firn-Ice
Interface of the Urumgqi Glacier No. 1 in Tianshan Mountains
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Abstract: In order to investigate the nitrogen-bearing ion transportation at the firn-ice interface in the
accumulation zone of glacier, the authors collected 64 sets of firn and ice samples at the Urumgqi Glacier No. 1 in
the Tianshan Mountains from November 2004 to March 2006, and analyzed the concentrations of nitrate (NO5’)
and ammonium (NH4"). The results indicated that the mean ion concentration at firn bottom was higher in the dry
season (from November to March) than that in the wet season (from April to October), and the mean ion
concentration at the ice top was higher in the wet season than that in the dry season, which was observed at the
firn-ice interface with the widths of 5 cm and 15 cm, respectively; the mean concentration ratio of ions between
the firn bottom and the ice top in the dry season was generally higher than that in the wet season, suggesting that
during the dry season the concentration at the firn bottom was generally higher than that at the ice top, whereas
during the wet season the situation was quite opposite; the ion transportation at the firn-ice interface constituted a
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temperature and some other factors.

Key words: Urumgqi Glacier No. 1; nitrate (NO5’); ammonium (NH,*); firn-ice interface

KINALEBREUFHARERT —HEENNE,
ERTARNSRENFEREBERFES, 2002;
FL 2004; FEHE, 2010), KEPFEREFH
WECERZIARESALENGESEWEES
% 2010), EFFEMNFEEL, BHiEFkRZH
IEREREZHE, 2010; Eichler et al., 2011;
Kaufmann et al., 2010; Kellerhals et al., 2010; Laluraj
et al., 2011; Zhao et al., 2011), EFRLE, KEPER

BTRECRMERIBAEE - RIINEL, K
FEE-KATENERERSKERBZEDHEF
B+ E&FEHHE, 1996). & HF1999)6F

KT RUGEARFFEBE 15K TR 1S KN

RERE- KR ELE NOERN T, NEBTE
BREBSKZERREFHKRELENSKE)HKT
1 BHIEER/NT 1 S8, ZEm M5 (2008) 8T T X
IWZE MR 51 Sk 5k/REFEREKNE
AETHRENT KL, EARFKNIEXE-vKF
EERETFHRBEFTELEEER, AW, ZoH
ARG WM &I PFRE, 56T X — 5w K I R H
WL REE, EkR, AFEHELN 1 SKIER
F NO;, MR BH R R, B2+ HERE
B8 T B 25t K A A BEHE AT 2 R ER B4 Bt
KE(EXARE, 2011a; 5KBEF, 2011; Zhao et al,
2006), HWF-KAEHHEXRE FEBHIREN
XA,

AFRAFPTAEMNER L, BEE 1 S
FRERESRENTHRKBRESMmKkEES, &
W T i s B KRR KN R R X T - VKA B I3 &
BTHIE, TURMKEPEEBFICRNBIE.
SBRERER. NESKARLBHELURESE
4%, MRk ARKS IR BIMIMEE R

1 BE5HE&

1 S ok TR 1 kb3 S8 AR T R X (E
1), REARKNEIHEXER 4130 m &b 4B
FT{3 PR A BE 5L R4 T 2004 4F 11 A F 2006 4E 3 B (B]
T TE-B8FTEEAIR), BHEAE—-BN
1 K/E, HBUS 64 AEENETRE, BKEHESE
FIHEES, FTRRENEHFZEAFOGIZH, &
MR ER EBFEL et al., 2006; Zhang et al.,
2011), M\ REHASHYENEHUE, TR
P BN R A BIFRE SR, TUHTE-K

REMHEANRT . ARREANETERETE-KR
HUEScm 5 15~25cm MBI E R, KKERAR
BT Scm 5 15 cm A BIBINVK R . FKEERTER
EMEHET R P YT MTREAE, #RERE
MEF5biz [E] 22 M A4 o B2 B K LU ok )1 B i 56 o
TREFKBRE.

FEXBESBFH NOy 5 NHS K EWEEH
Dionex-320 ® & F & 1%, $E k8 ng/g BR,
Heh, NO,/ B AS11-HC(4 mm x 250 mm)53 &34,
AG11-HC(4 mm x 50 mm){##'4E, ASRS-4 mm
2815 mmol/L NaOH M ¥E¥#; NH,'#EH Dionex
IonPac CS12A(4 mm x 250 mm)% & H, CGI2A
(4 mm x 50 mm){} #*+E, CAES BHE 7l 4%,
15 mmol/L MSA B ¥ (& -5, 2004),

2 GGt
21 BEERBEAEMHBBEFRENEVEL

R XBEK B RE NSRRI, TS
E4RTEAUAEREIR)SEBHG—10H)Liet
al., 2008), R BHERFERRRFESKERTR
TWHIARRY 2 DR (BIEE— R 10 ce)fER B -k R
AR B, W82 NOs 5 NH, ¥ E K s
%(E 2). 3% 5 AEHFHETULHR, NOs 5
NH,/BEEHB NS T EARE, TEEETHE
BB F IR B (NOs N 152 ng/g, NH, " 96 ng/g)
K TFEZEHF{ENO; K 80 ng/g, NH," 4 86 ng/g),
T 20K 2 FHREFENO A 137 nglg,
NH,*¥ 87 ng/g)/NFi8 M EHENNO; K 238 ng/g,

50° 75° 80° 8s° 90° 95°
T T T T

o) Gk T W15 0k
Urumgi Glacier No. 1
Rk NE

glaciers in Tianshan Mts

astf

W0
FRET N HAK

350 \"’1 / , "

Bl XLUBSAFTEISKICETESR
Fig. 1 Location of the Urumgqi Glacier No. 1 in the
Tianshan Mountains
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Fig. 2 Variations of NO; and NH,* concentrations at the firn-ice interface within 5 cm from November 2004 to March 2006
(the wet season is shaded)
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Fig. 3 Variations of NO; and NH," concentrations at the firn-ice interface within 15 cm from November 2004 to March 2006
(the wet season is shaded)
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