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1 Forest-DNDC

Table 1 Major parameters of Forest-DNDC model in simulating carbon cycles of karst forest

N in rainfall mg/L 0.72
Leaf( upperstory) kg C/ha 455.97
Wood( upperstory) kg C/ha 2 735.80
Root( upperstory) kg C/ha 1477.61
MaxL( upperstory) kg C/ha 455.97
MinL( upperstory) kg C/ha 241.13
BudC( upperstory) kg C/ha 214.30
WoodC( upperstory) kg C/ha 1 285.83
PlantC( upperstory) kg C/ha 1 500.13
Leaf( shrubs) kg C/ha 5.80
Wood( shrubs) kg C/ha 23.43
Root( shrubs) kg C/ha 29.28
Max( shrubs) kg C/ha 5.80
MinL( shrubs) kg C/ha 3.07
BudC( shrubs) kg C/ha 2.96
WoodC( shrubs) kg C/ha 11.95
PlantC( shrubs) kg C/ha 14.91
Initial leaf N content % — 1.7 %
Respiration Q10 — Q10 3.19 z
Water use efficiency — 11.56 B
Leaf start TDD C 373
Wood start TDD C 373
Leaf end TDD C 1207
Wood end TDD C 1207
Leaf N retranslocation — 0.33 »
Senesce start day — 295 3
Leaf C/N — 30.24
Wood C/N — 246.2
C fraction of dry matter — 0.47
Specific leaf weight g/m? 130 28
Min wood /leaf — / 1.4 3
Thickness of forest floor m 0.09 32
Thickness of mineral soil properties m 0.5
pH — 6.64
SOC( 5 cm) kg C/kg 0~5 cm 0.065 56 3
SoC kg C/ha 52 500 3
Stone fraction — 0.1
Bulk density g/cm3 0.85
Clay % % 0.264 32
Hydrologic conductivity c¢m/min 0.250 8 3
Porosity — 0.642 3 2
Field Capacity — 0.32 ¥
Wilting Point — 0.12 3
( Rota) ( NPP) tC/( hasa) 50 13.4 tC/( ha*a); NPP
3 GPP 1968 12 1C/( ha*a)
20tC/(hava) . R, 2014 2.9 1C/( ha*a) 50 7.6
2013 19.6  tC/(hasa) ( 2).
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1 Co,

Fig.1 Comparison of measured and simulated values of soil CO, emissions in karst evergreen and deciduous broad-leaved mixed forest

2 co,

Table 2 Seasonal variation of observed and simulated soil CO, emissions of evergreen

and deciduous broad-leaved mixed forest in karst region of Guizhou Province kgC/( ha-d)

co, (3~5 ) (6~8 ) (9~11 ) (12~2 )
22.17+11.47 35.10+13.63 21.39+8.05 6.99+2.05 21.53+14.00 2015.3~2016.3
25.30 35.46 23.85 7.78 23.12 z

34.65+9.61 45.65+5.05 42.05+5.59 17.44+3.88 35.02+£12.58 2005~2014
18.18+4.09 21.99+1.40 18.49+3.05 8.31£1.55 16.78+5.77 2005~2014

2 Forest-DNDC 1965~2014

Fig.2 Vegetation carbon fluxes of evergreen and deciduous broad-deaved mixed forest

in Zhaojiatian from 1965 to 2014 simulated by the Forest-DNDC model

2.3 50 3.1tC/(ha*a) ( 3) -
(R, 2.4
( ) 20
30 (Recorystem) 3
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Fig.3  Soil carbon fluxes of evergreen and deciduous
broad-eaved mixed forest in Zhaojiatian from 1965 to 2014
simulated by the Forest-DNDC model
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Fig.4 Ecosystem carbon exchange of evergreen and deciduous broadHeaved mixed forest in Zhaojiatian

from 1965 to 2014 simulated by the Forest-DNDC model
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5
Fig.5 Changes of annual mean temperature and precipitation in karst forest site of Zhaojiatian
3 43
Table 3 Correlation analyses between annual mean
NPP o

temperature or precipitation and karst forest carbon cycles

Forest-DNDC

r F

5.9 tC/( haa)

P r t p r t P

GPP 0313 255 0089 0265 1855 0070 o114 o797 oas0 (- 11C/(hata))
Ryw 0520 8707 0001 0398 3.100 0.003™-0251 ~1950 0.057 NPP

NPP 0408 4705 0014° —0298 -2.101 0041° 0227 1652 0.105 NPP

R, 0035 009 0972 0010 0066 0948 —-0036 -0240 0811 NPP

Reppuen 0558 10,651 0,000 0425 3409 0.001*-0272 ~2.182 0.034° 50

NEE 0429 5313 0008*-0300 -2209 003 0242 1783 0081  y(/( haea)

o sk

50
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Modelling Carbon Cycle of Karst Evergreen and Deciduous Broad-eaved
Mixed Forest during the Last 50 Years

LI Mengde' >* LIU Libin' > NI Jian'?

(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences
Guiyang 550081 China; 2. Puding Karst Ecosystem Research Station Chinese Academy of Sciences
Puding Guizhou 562100 China; 3. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: Carbon cycle of plant soil and the whole ecosystem of plateau-type karst evergreen and deciduous broadHdeaved mixed for—
est in Puding central Guizhou was simulated from 1 965 to 2014 based on the newly parameterized Forest-DNDC model and driven by
interpolated daily climate data. Results showed that compared with default parameter simulation and observations the re-parameterized
model can more accurately simulate soil respiration rates of spring autumn and winter but the summer soil respiration rate was under—
simulated. However statistical tests indicated that the modified Forest-DNDC model could generally simulate soil respiration of karst
forest. Modelling errors from the default parameter simulation have been reduced. The model can be further used to simulate carbon dy—
namics of karst evergreen and deciduous broad—leaved mixed forest. Further simulations indicated that carbon fluxes of karst forest in—
creased rapidly in the beginning of 3—4 years. Then with forest grew the gross primary productivity( GPP) remained relatively stable

plant respiration( R ;) and ecosystem respiration( R ) increased continuously and soil respiration( R_;) and net primary produc—

plant ecosystem

tivity( NPP) rapidly decreased. The net ecosystem exchange( NEE) reduced rapidly and achieved its minimum value of —0. 17 tC/ha in
2013 implying that karst evergreen and deciduous broad-eaved mixed forest became from a CO, sink to a weak CO, source. Correla—
tion analyses indicated that the annual mean temperature and annual total precipitation had no statistically significant effects on GPP
and R R and NEE.

but had significant effects on NPP R ccosystem
Key words: Forest-DNDC; karst; evergreen and deciduous broad-deaved mixed forest; carbon cycle

soil plant



