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Bioavailability of Dlssolved Orgamc Carbon in Rlvers for Typical Vegetatlon

Types in the Permafrost Reglons on the anghal-leet Plateau

MA Xiao- hang 4 LIV Gui-min'" , WU X]ao ang +XU Hai-yan', YE Lin-lin’ ZﬁANG Xiao-lan' , BAF-Wei' _-
(1. School of Env1r0nmental and Munlclpal Engmeenng, Lanzhou Jiaotong Umverjﬂty, Lanthu 730070, Chlna 2" Cryosphere
Resed.nh Statibn on fhe Qinghai-Tibet Plateau ;) State) Key Laboratory of Cryospheric Science, Northwest Institute of theéFFco-
Env1r’gnment and'ReSources, Chinese A(adef]ny of Sciences, Lanzhou 730000, Ghina; 3. School of Geowraphy Science, Nantong
University, Nantgig 226019, China) : A
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Abstract;‘Samples collected from 12 rivers with typical V'égé.t.f;tion types in the permafrost regions on the Qinghai-Tibetan Plateau were
incubated ‘in the laboratory, and the relationships among the vegetation types, river discharges, the compositions of dissolved organic
carbon (lDOC) , permafrost areas, riverine DOC concentration, biodegradability of dissolved organic carbon ( BDOC), and the
biodegradation kinetics were examined. The results showed that the DOC concentrations of typical vegetation types in the basin, such as
alpine meadow ( AM), alpine swamp meadow-alpine meadow ( ASM-AM ), alpine meadow-alpine steppe ( AM-AS), and alpine
meadow-alpine steppe-bare soil (AM-AS-BL) , were (5.17 £0.21), (5.02+0.50), (3.55+0.25), and (2.79 £0.41) mg-L™",
respectively. The values for the bioavailability of river DOC of different vegetation types were (23.54 +2.62)% , (23.66 +3.31)% ,
(18.17 £5.26)% , and (11.72 £15.56) % , respectively. Correspondingly, the riverine DOC aromaticity increased along with the
vegetation cover, while the biodegradation and degradation rates decreased gradually. During the incubation, the reaction of BDOC was
in accordance with the first-order kinetics equation. Furthermore, the BDOC in continuous permafrost regions of the rivers was greater
than that in the non-continuous permafrost regions. The BDOC in higher discharges were lower than those with lower discharges. Taken
together, the results suggested that the vegetation types were the main controlling factors for the BDOC, and BDOC was also related to
the discharge and permafrost.

Key words: Qinghai-Tibet Plateau; river; vegetation types; dissolved organic carbon ( DOC) ; biodegradability of dissolved organic
carbon( BDOC) ; permafrost; SUVA,,,
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Fig. 1 Sampling sites and vegetation types on the Qinghai-Tibet Plateau



2088 AN 5%

B 39 %

moorcroftii) . Ji # 5 ( Brylkinia caudata) . K
(Poa annua Linn. ) 3. #2004, 96 ik
R ZARR + | K R LR B o AR AE ), SR
TR BN (1 12 SR A sk ik 1T oe. B
PRRAE RLANE 1 .
L2 FEECRE

WA TAEF 2016 4F 10 A ) sl i FH T4
2 GPS e RAE AL E (B 1), {1 pH <2 AR
FRAb PRIt (23R S, TSR RUKTE R
30 em (R ARVFRHOT ) WA EE 3 P17 K
(FERUR KRR e 3 U) , Bl 0. 45 um A11. 2
wm GF/F JEME ( BUSEAE S af b vh 450°C K% 5 h bR
AP Uk, PR B LA MIRET 4C K
IR R B, I — 8 Z N3 T 20 b, SRAE (]
I, A FH ) TR 3 2 { ( Stream Pro ADCP) 7R3 80K
(AT LA ARG B 5 70 T it B/ N AT i B 41 )
‘?Tblu%ﬁﬁ K FH A AL ( Flowtracter ) PEAT I 5 L
S afFJ:H%REXHJuE%Wﬁrﬁ’TT{JILETI‘%:
L3 STy ik i

TESH R HEAT 4 JH B35 9% SC 90l BDOC

B, SHCE BRI 30 mILAL0. 45 pim GF/,
Fd‘f‘iﬁ%ﬂ’]ﬂd‘ﬂjﬁﬁ%lﬂfﬂl{ﬁﬁﬁqj RIF A 3mist

12mmmTﬁ%mﬁWﬁ%ﬂM%%gﬁﬁ%
oh FEA I 100 wL. NH,NO, il K,HPO, VAL,
45 NH, . NO; 7HJ PO~ by v 12 1 1 80 180 Gl
1“0 |.E’m0L'-L |
#ﬁﬁé’?%ﬂi&%?mbn%%ihuﬁ lefﬂﬁlit%
BRI AL Eﬁ]EIlli—L?%%ﬁ 20°C 45 PRWERE SR, B 24
h FTHH G 4 R —R, DLW |50, 0 9TE
0.2.7.14 28 dﬁxﬁ J0.45 pm GF/F JEJE (75
SEFE S FR A 450°C KkE S h BREAEMLR) i UE,
FILEPIE DOC 114 5 32 4k & ( Elementra Vario TOC
analyzer, Germany) , 0.45 wm 38 587 o € JL-Fn]
Phad g e 23 0 ik W i, B DR AT DOC [
AR BEALEE 1 R Y AR VR AR A AR F P 43 1Y
RO DL A B E A O R 5 SE AL

AN, HE—Grid 0. 45 um GF/F JEEA/KEE,
TELHN YT (UV-160A Shimadzu, Japan) [+
TSE UV s, | ayso T ases ME, THERHIESEL SUVA,,
[Le(mg-m) '] =UV,,/[DOCT, BNy N 254 nm
AL SEAE S DOC By ik 2 L.
1.4 Hdnabi

W3k K 4 2L F ASTER Global Digital Elevation
Model ( ASTER GDEM) $#, #5530 m (CRIA T

uﬁﬂf&ﬁé‘%ﬂﬂﬂrﬁi%(ﬁ PEAY Bﬁﬁﬂ, &

9 = TR BE 2 B 0 http ://wwww. tpedatabase.
cn), TE ArcGIS 10. 4 FIFRET , I SRAE &AL AR X
KA AT 3 B, T IRR AR I i R £
AR, JF RO BB, R, A ArcGIS 10.4
EAT TR RAE A Ut s P9 AR 4 2 B A A 2 4R R
Bl RAFE S A TR E W 1 R,

ARSCHBIR MR SE R WA (1) F(2), FRKik
k.

BDOC, = DOC,_, - DOC, (1)
DOC,_, - DOC

DOC, _,

LS D GE 7/ PoN A7 e A ik 7/ Ok DR BL X S A
JEEE /I BDOC N A EE A (3)

d(BDOC)/dt = k x BDOC (3)
2, BDOC AT ART I 221 1) §8 A 400 T 6 fe v ik PR AT
BB 5 & S S8l 27 1 tjilP?%HTIETJ X’U:T
B AR(4): | =] i

BDOC = BDOC, e~ u “(4)

b, BDOC, ﬁﬁﬁﬂlﬂ@»ﬁi%ﬂ%@{ﬁﬁ@ EZERIINT S
fi) it ﬁ)fu Eﬁiﬂ%lﬁlﬂ ¢ hb iy BDoé fEnk
FHARG): V|

BDO@ = pnoC, (1 - ) {c;»;

X BDOC, HEATAF A 5 il “?T-E'fiﬂfiﬁjfz‘ﬁ"
s, )

@(ﬂ%%*ﬁ*”.ﬁﬁ SPSS 19 #1 Origin 8.5 7552 &
F{fi B Origin 8. 5 Hl AreGIS 10. 4 %1€, Hr, DOC
JRAEE S | SUVA,s, s/ ases A SE I 5E B 45 5
B0 3 AEATRE TR, TR bR 2.

2 HFR5IHE

2.1 A[EFEEIEE N DOC(1,)
WK 2 s, 12 £33 DOC Y 5 & 1k B 17 A

of ]L%
; =

BDOC(%) = =2 % 100%  (2)

|
M & 1
=
=)
-E +
o 3
a
2k
1+
OML WO XH FHS BHMYSP TGLZ ADB DTH TTH XDT TGLI
ASM-AM AM AM-AS AM-AS-BL

B2 FREEHLEE TR DOC(t,) WiRE

Fig. 2 Riverine DOC(¢,) contents for different vegelation types



54 /NS A T R i 22 AR VR DXL RURE B TR ¥ AT LR ) 2l M A 2089
BRI ZES, WEHF(4.20 £1.07)mg-L7". Hrf MR DOC MRk BER AR, HEMKA (5. 17

AM 1 ASM-AM & = 04 7t 8 N T ¥ DOC 1) Jo 2 ok
BERR, HIRJE AM-AS 4 E I, AM-AS-BL 4

+0.21), (5.02+0.50), (3.55+0.25)F1(2.79 +
0.41)mg-L7".

R REE SRS
Table 1 ~ Vegetation cover and selected environmental factors for the catchments
o s TR Y3 R 1 it LB ASM AM AS AD  ZAEHL
R 4 eS|
AR BB /km? /mo o /(°) /) et % % % % % /%
QML 21.54 4622 95.99613 34.14203  0.070 0.00  90.52  9.48 0.00 0.00 100. 00
WQ ASM-AM 55.30 3984 99.46724 35.42051  0.144 0.00 42.20 55.72 2.07 0.00 100. 00
XH 508.17 3840 99.55414 35.70591  0.900 0.00  20.67 73.97 3.05 0.28 73.99
FHS 26.30 4783 92.88467 34.71624  0.360 0.00 0.00 100.00 0.00 0.00 100. 00
BHM AM 93.98 4663 97.61455 34.08543  0.300 0.00 0.83 97.51 1.09 0.00 100. 00
YSpP 66.92 4705 92.34065 34.0459 0.020 0.00 0.89 82.47 16.64 0.00 100. 00
TGL2 420.15 5025 91.97494 33.00747  1.680 8.75 0.00 59.76 30.82 0.00 95.39
ADB AM-AS 178.05 4843 91.79181 32.43658  3.20 0.00 7.47 56.19 36.34 0.00 100. 00
DTH 4154.56 4574 92.3642 33.86668 12.730 9.55 0.68 46.74 42.64 0.37 90.39
TTH 17 690. 11 4542 92.44492 34.2192  40.290 8.70 0.94 45.14 37.95 7.22 93.22
XDT AM-AS-BL 404.24 4075 94.3304 35.75439 1.275 35.63 0.69 23.79  30.00 6.94 78.82
TGLI ’ 128.09 5027 91.97457 33.00899  1.540 12.13 0.00 70.86 17.01 0 00 ~100. 00
&y i
S - N RN 2]
FEGRIRN, S HE | KSCH B RIRLREE AL i AR P, B4 i DOC EI’J%JHJ?E/ZU“
HR2 AR DOC Y # A i A7 ALY (DOM ) jtﬁj(ﬂ::i:ﬂiﬂﬁét 3% 4L 1Y DOC %ufﬁﬁﬁli?

(AL A7 20 B LA B e J3g A k-2 Tﬁﬁ%}ﬁgﬁ
HtIX, *E%B‘Zé’ém%%ﬂﬂitﬁ DOC & E’B’JE%E;
i PR ELASM AM &
ik ﬁ%1J7l756 4~137 5.42.5 ~ 99’7 18»’ 64 6
F112.3 ~56£9 ig-kg ™'Y ﬁaﬁxm)ﬁ AM F1 ASM
X AT 3 4 h&M£mFFf\ﬁkm
it%%vkﬁ%niﬁmaﬁffﬁ%ﬁi%g%ﬁi%%ﬁ Bk

=, E?Lliﬁﬂri% DOC F B i {Efmulﬁ’jZJ@

g by %@fiﬁ%%ﬁi%*ﬁi #
SO R P, T3] R BR (ke BT 2
miﬂ@WMiﬁﬂFﬁTMi%ﬁMﬁm%%w
mmﬁqu%ﬁiﬁﬁHEM%Aﬂxgﬁzﬁx
I, WA 5554 LB .
2.2 BDOC;

,.2.2.1 BDOC F R g

AEREO. 2.7, 1428 d [#) BDOC 1 itz

A E RO THFOK 5 H A MR A I 2 B,
J *2 AEEFFIET BDOC, HZL
Table 2 BDOC, variations during the laboratory incubation
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