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Simulation of water productivity and soil desiccation of artificial

Pinus tabulaef ormis forestland on the Loess Plateau
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Abstract: Based on precision validation of the EPIC model, dynamic changes of water productivity of
biomass, available soil water amount in 0— 10 m soil layers and soil moisture distribution in soil profile of
artificial Chinese pine tree( Pinus tabulaef ormis Carr.)forestland in the north Shaanxi were simulated with
EPIC model in 45 years period, to uncover the law for changes of water productivity and soil’s desiccating
efficiency. T he results showed that: (1) Water productivity of 1 yearold to 13 yearold artificial forest was
influenced slightly by the rainfall and the soil water content was enough for persistent high productivity,
the average annual biomass was 3. 1 t/hm’; and water productivity of 14 yearold to 45 yearold ( 1970-

2001) artificial forests declined with fluctuation gradually, its trend was similar with rainfall, its average
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was 2 t/hm’, and it was zero in last several years. (2) Simulated available soil water amount in 0— 10m soil
layers fluctuated at high level (1 300- 1490 mm) with the change of the rainfall in 1- 8 years growth perr
od, and decreased significantly with strong soil desiccation during 9— 15 years growth period, and it was at
low level (0— 180.0 mm) in 16— 43 years growth period, and increased again in 40— 45 years after the tree
died. (3) Thickness and distributed depth of desiccated soil layers on artificial forests increased gradually as
artificial forest aged and root distribution depth increased, and the 1- 10 m soil layers water content mairr
tained at the level of 0. 12 m/m (less than 0. 16 m/m) , which indicated that the 1- 10 m soil layers of the
forestland was in a strong desiccated condition. To sam up, a reasonable growth age for soil water sustair
able use of artificial forests in Yanan was 15 years.
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Table 1 Some important revised cropl parameters of Pinus tabulaef ormis in the EPIC model

Parameter names M eanings of param eters Parameters
CPNM Crop Name Pinus tabul aef or mis
WA - Energy to biomass conversion factor 16 t/ (hm? + MJ)
HI Harvest efficiency 0.75
TB Plant growth 17 C
TG Minimum temperature for plant growth 2T
DMLA Maximum leaf area index 5.0
RLAD Leaf area index decline rate parameter 1.0
RBMD - Biom ass energy ratio decline rate parameter 1.0
0
DLAP2 90.0% Leaf area index dcvil?)}/)bmcrlt parm s numbers before 25.90
GSI Maximum stomatal conductance 0.005 m/s
CAF Critical aeration factor 0.85
SDW Normal planting rate 80 kg/ hm?
HMX Maximum crop height 20 m
RDM X Maximum root depth 10 m
CO, 660 mL/L , WA 14 T he carbon diox-
WAC2 ide concentration in future atom osphereis 660 ml/ L, so the resulting 14
WA value is 14
RWPC1 Root weight/biomass partitioning coefficient 0.4
RWPC2 Root weight/biomass partitioning coefficient(2) 0.2
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Pinus tabulaef ormis forests at Yan an
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Fig.3 Simulated monthly available soil water amount change in 0- 10 m soil layers of the artificial Pinus tabulaef ormis

forests under real time w eather condition at Yan’ an
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Fig.4 Soil moisture distributions in O~ 10 m soil layers of different growth age in the artificial Pinus tabulaef ormis forests
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