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Table 1 Vegetation characteristics of sample plots

LR e T P B 21 1k MY 25/ %
SC ek bR L (W) 4 SR A VK 558 (Bupleurum chinenes ) 60
VKSR R (H) 9 VK A48 (Artemisia frigida) + K% (Stiga greadis) >90
YRR L (S) 3 VD A+ DK R 85

JEG JAE ) O A AR DO 3 i B T 1T DR A A R g
JEG A Al S 2 4 R AT 2 HERI AL, B Y 2 kA
Wy AR ZR AT LA SE S s 2% P Ok BELIBT AR P9 A A Y
I ag 4, TOURS A0 1A A T TR AR, LA BT 1k R PRER S T
SR F AR IR RV PN 25 IR B T R T O 2

FE I E 1Y 9 R N A BEAL I B — A 0.5 m X
0.5 m Ay [ 7 R A Xk 8 W1k 4 COL Ak, COLR
N1 H IFt, SR FEMA S 2 8 1R, R A I TE]
9:00~11:00, Jf LA it Bir B2 I 7 i AR 4 H 34 5 #6 3
. A 50 min, A FF 10 min R S 1K, %
100 mL , Sy /S 5 Wi FiE 4) 1E 3 A, B IRCR B2 AR 4T
TFTRAR o COL AR @30T I 22 o T2 45 R0
ECD # l #5 1 & 250 C, 3 A 1 50 °CL 8 0 &
2l B SR W 40 mL/mine R 2 HE COLHE
i

F:MXEXEXHXé (1)

Ve P, T d,

A M o B AR R, Py AT, Ok BRAR M R o
RET 2 S I AR (4512 101325 hPa F
273.15 K), Vo oy B br b & W 7E b5 RS T 1 B R 1K
F(22.4 L/mol) ,H B IE TR K HIRRHHHNIE
i L P AT R RAE I A6 N B SE PR SRR d/d R
FE P9 b AR I B S T A A G [ 2 A
1.2.2 X3EHEORELSME MRS RE
LU AE 9 AN BE 7 I8 33 % £ 48 T 5 B 0~10 em £ 1
FES L IE A AL S A S B AR SR pHE
Ho Hodr, TR A AL — S ARk T - A AL
b T IEES A A AN 2 mol/L i KCUHE W =
P05 38 A LG AU % i s pHAE R LA 3 OK
T 2.5 1) s A H R E T E Y, R
F DNDC B8 1 A1 2 80 A
1.2.3 ARHEHRE PRI IR bl
UGG A s E I Ak .

1.3 HEFEL/HEBS5HH
{#i Jf] Microsoft Excel 2013 X % 4% i 47 %% 4, 3 1

i

SPSS 255 3 Fifr 1 B A w5 o 1 C O, AR i 52
{8 5 L BUE VE 4T Pearson A 56 1 40 #r , K JH AH 56 4 43
FrER T 458 COLHE B & 5 + 3R B (5 em &) (%7K
1 (0~10 cm) Z M 1Y 3 5 . 328 F DNDC 55 B 4 3 Fif
TR A Yl 7 T 4 20194 1—12 A CO, HEfm i . ff
H Orgin 2018 2: 14 .
1.4 DNDC#ZE
1.4.1 DNDCH: A K  DNDC H A AT [ T A A
A - L S RGN L W M ER b 2 1 AR B BT 5T IR
RO 280 M B 55 1B 0y R AEMARER
A HEA LT o fif 34> F AT A LA R A A 1Y
5% R 2R 20 3l ok e + R B T 1 2h S AR
AR FIASE DL T A= 25 5K 2 Y 7 19 AR AR 1 B0 5 56 2 38 43 il
PR PSS RY |2 i Ak VR R ASE 78 LA R & e B R ASE 780 3 A4~
TFAEAY R AR UL B 2B ) 7E AN TR) A R 1 B RR
A B ARG NL,O CH, . CO,SAR I HE = .
142 #MAESH ARUFEH DNDCERL 9.5 A,
MR DNDC BB L35 47 2K, 7 22 4 AU 90 1l +- 4
s (8 pHAE VR )2 SOC & &%) Lok 9 4 L i
SR P R B R (H Jeom ROl H R AIRK
T H R A ) DL SRR B, A A7 ) b B AT
1.4.3 A e AR IR A H] 52 D0 £ 4 5 A8
DL 0 A7 X6 LL 43 AT, SH i a2 A TR A 0L 02 A 45 B A
br o HHD, & e B 9 38 bR 32 2R X O i R
(RMSE) fiyk e #E (R

RM&a:/Ellﬂl—A%) (2)

n

2

| > (0—-0) (M —m)
ISy (0-0) S (M—n)

2 g SRR LI K, O, R BEAUAE , M2 55 0

R? (3)




32 GRASSLAND AND TURF(2023) Vol. 43 No. 1
#*2 DNDCHESH
Table 2 Parameters used in DNDCmodel
-+ Z4U B0 o VR
A H fwe e L B B IR L B R K 4 S Sl
13 AE FIESOC MAA SRS &= pH S
b A AUl 1 A B 24 Bk B A Sk e A
T B FERE RIS AR ISR A RO 75 K IR e S K A

{8, O, N BB 1T B8, M, R 45 52 I0E 17 B {8 .
1.4.4 BEAHREMSH AU DNDC R B R 5
ST B COLHE I S 25 1k, T4k A 2 ATy
SE MR X CO, HE A 5 5 R o 0 RO A
ZU B 2019 AE KA CO, HE L 2 B VR g LR 5, 1l
FHSE RS 4T U 43 BT, O H.2 25 /i B B 58 45
T K43 1 SOC & 1 2 52 i - 38 CO, HE iy 5
BHEN N BT R R SR SOC F i
ERE KB 3 S EUE MR T fE— i (48
M 43 °C; HHERE SOC & i AEFEK R +30% )iz
7 DNDC #5551 3 Y 55 CO, HE il i B0 45 5 0E 47 it
LA, A FH B BE 48 %50 (ST £ 4k CO, HE O P 28 i A
PR 725 Ak 10 SRR

T2 O s O 53 90 Ry FH K RO A 0L 285 5 11 $5c K
(B e /IME 5 O N O T Oy 19 ME 5 F o F i 53 51
o 56 A% BT R A S B B R A NME S F R F L
FIF i (007 8 o STAH R K, 3 B AT 401 25 31 Xof 2% sk
PR B AR B 5, HL Y ST >0 i B 4E SR S5 A 5
B TE ARG 2 SISO B B Z5 R 5 45 8 A S5 =
TR SE

2 ZERESW
2.1 AEEHERBEE TIE COHMSFE

3 L TR A B 26 O COLHERE i 5 L IER 2
(5 cm VRAL ) 1Y ik B2 75 Ak e SR AL, i ol i) 78 A 34 2 31
i £ g M MAERETH FAS8 A
Az m/AMEBSEREIZA TASEFELA LAz
] 3 i A e 4 7 5 5 COLHE BB AT A ) 1 2247
ARAb R B (TR 3) o 307 S AL L oK B S R | 7 R A
+ € CO, HEHE 5 4 514 0. 862~195. 473, 3. 214~
362.647.5.885~357. 049 mg/(m?*-h) , £ + HE CO,

N

HE Jif 38 2 4350 4 51. 420.86. 837.86. 910 mg/(m?*+h) .
2019 4F 3 Fofr i 700 A 4 7 5 AR 2 3 COLHE U K
IMER R S>H>W

~ 2001 —=— cokiii 130
= 1801 —O0— JpE ]
" leo 25
E 140] /T\C/o/ 120 o
120f 15 1
?100’ 10 3
= i 10 5
ng 80| ~ 15
= o WAL
B 20 Feen ey s
T (e v e T N 1|
FA e A
L dd b el g d L
S © © ©O o O © o o = = =
AH-A)
— () 8 30
350 H —=— COfFitEht |
: —o— i 25
<300 150
E 2s50) "\ 1.9
W 15 5
2 200" ] ®
= % 10 2
;2 1501 \ 15
E 100t Y 1
& 50 ° 0
e L — O— i
= VAN U
o o} &= B-a
o S D ST B 1)
wvw o O O — < on © < on O w»n
T T T T T I T T I T T
— NN N v O >~ 0 N © — A
S © O O © o c < o —~ —~ -
AH-H)
~ . 130
= ?gg S —m— COMRT R
. - —0— JJE 125
S 160 f A f ]
E 140 o5 Y 20
L 1207 o 115 5
£ AV jes
]I[‘ .
Q‘g 60 | Va /\ 5
:75(4: 40 C\O 0
= 20 .y
S 0F e =) -5
S =20 L L ~10
Se g eoc¥og o
L d e+ bl s L
S o o o o o o O o~ = o=

HIA-H)
B3 TECOHMBESTERENFTTEMN
Fig. 3 Seasonal variation of soil CO, emission flux and soil

temperature

TE W SO SRR s H T w35 S VDR

2.2 TEEE.R/KEXLIEFRA M
A 2019 453X 56 3 = HE CO, HE il & | il 2
(5 em b)) & 7K & (0~10 em + 2 ) S I 4, 46 496 +



A3k B 1

BOE 5 B 2023 4R 33

BB K X COLHEBOGE & (5% M0 o 38 3 A8 G 1
Sy AT A HY 3 ol LAY AR Bl 7 26 B COLHEE B 5 £
BRI BE S K R IR A G (P<<0.01) , 3 Fh LAY
A HE IR B 5 K e 2 TR Y R R R E A G (P
<0.01)(£3).

#3 TECOHMEBEESTE(SmA)EE.EKE
B9 HE K 5 AR
Table 3 Correlation analysis of soil CO, emission flux with

soil temperature and water content
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Table 5 Sensitivity analysis of simulated values of forest soil CO, emission to changes in annual precipitation, annual tempera-

ture and SOC content in soil surface
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Soil CO, release and model simulation among differ-
ent vegetation types in the Loess hilly region

XU Wanheng', LI Guang", YANG Chuanjie’, LIU Shuainan®, DU Jianan®,

LIU Xingyu'

(1. College of Information Science and Technology, Gansu Agricultural University, Lanzhou 730070, China;

2. College of Forestry, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: [ Objective] The study is aimed to explore the law and influencing factors of soil CO, emission under
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three typical vegetation (Xanthocarp woodland, barren grass land and seabuckthorn shrub) cover in Loess hilly re-
gion, to compare differences of CO, emission in soil covered by different vegetation types. It provides the basis for se-
lecting suitable vegetation for returning farmland to forest and grassland to reduce soil CO, emission in this area.
[ Method] Based on the DNDC model, combined with the actual soil CO, emission flux measured, the suitability of
the model to simulate soil CO, emission under different vegetation cover was tested, and its sensitivity was analyzed.
[Result] The results showed that the seasonal variation trend of forest soil CO, emission in Loess hilly region had a
single-peak curve. The peak value appeared between early July and late August, and the minimum value appeared be-
tween late December and early January of the next year. There was a significant positive correlation between soil CO,
flux and soil surface temperature (5 cm) and soil water content (P<Z0.01). Soil temperature, moisture content were
the key factors affecting CO, emissions. The average annual CO, emission flux of the soil in the xanthocarp forest was
the lowest, which was 40. 785% and 40. 835% lower than those in the grassy land and seabuckthorn shrub, respec-
tively. The simulation results of soil CO, emission among different vegetation types by DNDC model were consistent
with the measured results. The R=0. 928 (P<C0. 01) in the Xanthocarp fruit forest land, the R=0.932 (P<C0.01)
in the Barren grassland, and R=0.983 (P<C0.01) in the Seabuckthorn shrub land. The results showed that the
model could be used to simulate the CO, emission of forest land in this area. [ Conclusion] The model sensitivity
analysis showed that soil surface SOC content was the sensitive factor to simulate the CO, emission of three typical
vegetation— covered soils in this region, and the change degree of SOC content had the greatest influence on the
model simulation results.

Key words: soil CO, emission flux;soil temperature ; soil moisture content; DNDC model



