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Spatial-temporal Variation of Carbon and Nitrogen Nutrients Concentrations and

Its Influencing Factors in Liuxi River Reservoir Basin

NIU Xiangyu, TANG Guoping, GU Hui, CHEN Tao, CHEN Xiaohua

(School of Geography and Planning , Sun Yat-sen University , Guangzhou 510275)
Abstract: The Liuxi River reservoir basin is a typical subtropical mountain basin, and it is of great significance to
study the changing characteristics of carbon and nitrogen nutrients concentrations in this basin and its influencing
factors to reveal the biogeochemical cycle of subtropical basin. Based on the field sampling of water quality,
landscape topography, meteorology., land use as well as soil data, this paper explored the spatial-temporal
changing characteristics and the influencing factors of the carbon and nitrogen nutrients concentrations in
streams located in the Liuxi River Reservoir basin, using correlation and Elastic Net regression analysis. The
results showed that: (1) The temporal trend of carbon and nitrogen nutrients concentrations in streams was
relatively stable during dry period, whereas the spatial variation was obvious. (2) The slope of sub-basin was
an important environmental factor that caused the changes of carbon and nitrogen nutrients concentrations in
different streams, and the slope beyond 6° had a significant positive effect on the change of carbon and
nitrogen nutrients concentrations. (3) The average relative humidity of the basin also significantly affected
the concentrations of carbon and nitrogen nutrients in streams. The greater the relative humidity of the basin
was, the higher the concentration of carbon nutrients in the streams would be, but the concentration of
nitrogen nutrients would be relatively low. Compared witth the DOC, the NH, ™ and NO;~ concentrations in

streams were less sensitive to the weather conditions. (4) The land use, such as the proportion of the
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built-up area and other human activities, significantly affected the concentrations of carbon and nitrogen

nutrients, as shown by a negative correlation between the built-up area and the DOC concentration. The

increased forest cover could enhance the DOC and NO;  concentrations in streams, but had no significant

effect on the NH, ™ concentration. (5) The different soil types also affected the concentrations of carbon and

nitrogen nutrients in watersheds, the haplic acrisols had a positive effect on the NOj;

concentration, and the

aric anthrosols had a positive effect on the concentration of NH, ™. Overall, our results provide some useful

scientific information for the protection of water resources and understanding the changes and influencing

factors of carbon and nitrogen nutrients concentrations in the similar watersheds.

Keywords: carbon and nitrogen nutrients; Elastic Net regression; human activities; land use; biogeochemical

cycles
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ZE R AT F T K I 2 S A BEAK ARG 3R I IRk 44 AL 2
(9 SHT  DLAERF K AR R SR iR E . eAh . LHAH AWEBOKE WK Tl ORER RS
g R L, DOC W E S NO, — 52 3 i 8% 1Y 5% B 2073 29.27  12.83 15,67 0 8.86
. H DOC 5 NO; A 7 fi 47 76 1T 19 48 1 35 T
DOC ¥ HE 494 11 A3 48 38 0 0L o 9 J2 T
R FH 0 ok 1 W T 400 B N O, e FG B jm 76.81 7059 82.35  79.92  82.06  80.19
M. B 2020 46 1 A 4 HARMEN ) DOC 5 NO, - LRIC 0 L L
6 T A5 {1 7 ki 0 0 0 0 0 2.92
#& 3 NO; R Elastic Net B35 R
e 2 M [ 4805 5 7 AfH MAE MSE RMSE
FRAR(SD
3 I (Ss3)
4 I (Ssh)
- (Sa0) NO;  =2.69+2.28Sc+0.77Ss4+0.45Ss3+
0.004 0.42 0.23 0.48

H F& B[] (Ssh)
S 25 AH X I BE (Srh)
e KX (Sw)
a1 B I3 Pk 58 R £ (So)

0.265{—0.18Sat—0.16Srh—0.11Sw +0.05Ssh

ZWERE A R K ) B R (p<<0.05) ,
TR T NO, — 143 FE 28 B 0 B 1) 2 i) 5 ok
M7 B R 7 45 R AR AT I 3 L B3 S g
WM O TFRBFY B E RSN B, -
i 22 a0 A R HERL RN L AR R o =
(F5), MR FRE R [ 5 87 25 51 NO,  WES
3G A MR ARAR S B AT RS MR R 2
IEAR DG FR L 3K 5 40 6 M o i 45 TR S AR — 35, b
SRR A E R K. AT R,
R 0 10— B R B SE 3 K E  R kA
O T 8% 900 97 B A A Bl U NO, 1) AT I B A L ot
A LT T 55 A FR AR TR L I 0 IR e B 7 A B
M2, DA R AT U AR OB AR (L 3 e R
Fb th 32 47 48 10 45 SRR i R A S B R R AR 4 B
BOEBRGE T U8 R R AL PL R
A4S 3 b B A LT RE 2 A e . NS R A
MOk L B R AR B T 3 AR L,
L3N 2 A A — s H ) A T IR0 R R -

BB (3R 6), HA RIF M I 45 fig 71 JE 7, B itk
HERPEAEKRZ NO, BF. x5 5 B R 20
NO, ™ B T B 50 I Foe 45 SR A — 20, eAh ARG
Ktk (B 5)  NH, " 5 NO, ™ BT HA W 5 IEAE
P (p<C0.001) ,FFERECH 0.72, 3% F W NH, " # AL
G NO, WAL B A B A — 2tk H s A
FEE MY AN, R R g e
TER QA T¥ NH,  #40h NO, |, R4 £ 230
Bk EWGE P, X5 2020 4E 1 A 4 H W E Y
NO;~ NH, " ¥ B A2 b5 AT
R4 RBAAKEREHEESLER
W o/
BHN  HOKE WM W REW AR
EHukE 17.17 17.07 16.01 19.72 23.50 9.96
1 R4k 1.01 1.17 1.31 0.57 0.46 0.89
EE 7.58 8.73 7.95 5.25 4,13 6.76
3G 3558 3426 3973 27.90  19.72  30.42

4 G 3746  37.01  37.40 3711 3242 35.00
5 Gk 18.37  18.82  13.61  29.18  43.28  26.93

W

RS RBAKERS LEER HLILER A7 %

+ A SN D] KR WA W 0 2 1Ly =30 AN I
AN R HERR A 9.52 0 60.00 0 0 8.31
BR AR E MR 1 76.19 100.00 40.00 100.00 41.67 35.57
a7 B R0 PR R + 14.29 0 0 0 25.00 35.80
T B B AR 3 T SR R 0 0 0 0 25.00 15.47
fH B miE R 1 0 0 0 0 8.33 4.85

3.3 NH,FREZUHNZIER
RAEIE] NH, % B SRR E H AR Z

) NH, © W B2 A7 76 W] 25 S o 90 90 465 0 A 45 2R 3ok
— P UEW] NH, e B 32 2N HE AR A 19 1E TR 0 (5%
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7). BEAN o3BT 4 SR8 & B, SF- 249 R X R L A
70 THT 52 M0 5 3%, 55 S 25 AF 6 R T B S ) U A U
Fr b vl B 1 IR 20 A — B0, AR A DG M A
(5, NH, " 5 NO, ™ B + HA7 & & & 1F A Xk
(p=<<0.001) MK RE N 0.72, X F W NH, " ¥ 2
a5 NO, e B8 A i 3452 A R — 8k, 1B
T Az B0 Tl ARl 3% Bl s ZU5g ), NH, - E 2K

=6

H A 2y 7K 2R it s U b DX NS5 St 5, B i
PR A, 2R R A MR 4 (3R 5)  IE 1 8
R G MR AU B AR RS 0 B S Rk
TE T AN UG PR K 3 DRk U TR Wik B S %
TR REE R R M WRREIRAL T E il TR
PEGEIRTT I AR R 50 4 e 8 O R B B KA
SPECH NH, 3 i i T AR R, AR IREOR

MBALHEXBE S

o TOC &t/ e Wt I + 15
+ e A
(mg+ LD /% dite/ % B/ % Jig:
N J SR+ 1.12 10 34 45 B+
R M R 0.98 28 11 18 W T F 48 4
T 7 A% 1 1 R R 1.24 6 22 22 i+
T B A SR R 1.80 21 43 23 5.3
18] g 1% T R R 1.16 7 35 33 %A+
£ 7 NH, TR Elastic Net B39 & R
B H A gHERNAIE R AME MAE MSE RMSE
N R HERL £ (Sas)
: NH, ¥ =0.30—0.07Srh+0.03Sas 0.176 0.12 0.024 0.15
S H A X B (Srh)
4 é:ln: 1'/[’: matter and nitrate concentrations across geographical

(DA 7K S TR] L 3t 8 1] 7K 2 dat B ke 8078 5% h vk B2
SVAREERRE S K B AU 7 RV BE A U S A AN TR R
T Z A A TR 3 i 25 [A] 22 57

(2) G 5 72 A 52 i 3 B e 280 R Bh I VR B
S e S SA AF R B AT 3 g e R AR TR S R L R
A BB RS R ER S A B b SR AR AL L AT K 3 R R
BRI E R E R, W DOC #11k, NH,
NO; ~ XG5 BURE R,

(3) Hiu S50 R A1 33 | A 498 2% 70 2 B 2 i) 9 ik
RAE SRR MR B . 3 G LA I Bl R A 4 Uk Uk AR ok
It R A B TR R R RUE SR 4 R AR T A
TR » R It Sk P e R0 R R Uk B b o B IF TH 52
FH I » 2 3 )T e S5 % 6 e B v 2 380 00 oA
NO, ~ 32 & B KT P58 #R 1 O 5 e i,

() Pl 0 7 ok 82 32 3] 4 R R G e X
Al 17 Bl 5 NS Bl 11 5 25 ) R X T ARG R4
AMAPLIRTEY . 5 DOC ¥ FE 2 57U D56 & AH I AR
AREE T BE BRI 0 S DL o3 e AN AL A 2ok 7 0k
B DOC J NO, ~ ¥ B ™= A= 1 TH W
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