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Smulation of water productivity and soil desiccation of artificial
Pinus tabul aef ormis forestland on the Loess Plateau
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2. Instituteof Soil and Water Conservation, CAS and MWR, Yangling, Shaanxi 712100, China)

Abgract : Based on precison 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 tabul aef ormis Carr.)forestland in the north Shaanxi were smulated with
EPIC model in 45 years period ,to uncover the law for changes of water productivity and soil' s desiccating
efficiency. The results showed that : (1) Water productivity of 1 year-old to 13 year-old artificial forest was
influenced dightly by the rainfall and the soil water content was enough for persstent high productivity ,
the average annual biomass was 3. 1 t/ hm® ;and water productivity of 14 year-old to 45 year-old (1970 -
2001) artificial forests declined with fluctuation gradually ,its trend was smilar with rainfall ,its average
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( ) 35

was 2 t/ hm® ,and it was zero in last several years. (2) Smulated available il water amount in 0 - 10m soil
layers fluctuated at high level (1300- 1490 mm) with the change of therainfall in1- 8 years growth peri-
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 ater the tree
died. (3) Thicknessand distributed depth of desiccated il layerson artificial forestsincreased gradually as
artificial forest aged and root distribution depth increased ,and the 1 - 10 m soil layers water content main-
tained at the level of 0.12 m/ m (less than 0.16 m/ m) ,which indicated that the 1- 10 m soil layersof the
forestland wasin a strong desiccated condition. To sam up ,a reasonable growth age for soil water sustain-

able use of artificial forestsin Yarian was 15 years.

Key words: artificial Pinus tabul aef ormisforest ;water productivity ;soil desccation; EPIC model ; Yan’
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Table 1l Some important revised cropl parameters of Pinus tabul aef ormisin the EPIC model

Parameter names Meanings of parameters

Parameters
CPNM Crop Name Pinus tabul aef ormis
WA - Energy to biomass converson factor 16 t/ (hm? - MJ)
HI Harvest eficiency 0.75
B Pant growth 17
TG Minimum temperature for plant growth 2
DMLA Maximum leaf areaindex 5.0
RLAD L eaf-arearindex decline rate parameter 1.0
RBMD - Biomass-energy ratio decline rate parameter 1.0
0,
DLAP2 90.0 % Led areaindex devglsop/:nent parms numbers before 25.90
GSI Maximum stomatal conductance 0.005 m/ s
CAF Critical aeration factor 0.85
SOW Normal planting rate 80 kg/ hm?
HMX Maximum crop heght 20 m
RDM X Maximum root depth 10 m
CO2 660 mL/L WA 14 The carbon diox-
WAC2 ide concentrationinfuture atomosphereis 660 ml/ L ,s0 the resulting 14
WA valueis 14
RWPC1 Root weight/ biomass partitioning coefficient 0.4
RWPC2

Root weight/ biomass partitioning coeficient (2) 0.2




64 ( ) 35
1.4
EPIC
, 1957 2
2026 ( 45 2.1 1957 2001
25 1957 2001
EPIC ) 10 m 2.1.1 1957 2001
330.0 871.7 mm, 535.0 mm,
, 1957 2026 , 127.05,
, 20 23.75 %( 2)
70 , (el , 1957 2001
1 : =550 mm , <400 mm
) ,400 550 mm 2 ,
1000 /hm? 1 , 1958, 1959, 1961, 1962, 1963, 1964 , 1966 , 1967 ,
, 50 60 1968,1969 1973 11 :1965 ,1972,
,20 1974 ,1995,1997 ,1999 ,2000 2001 8
70 , 26
182.3t/hm*  166.8 t/ hm*, 2.1.2 1957 2001
9.29 %, 0.989, 45 , 127.4
EPIC d; 1957 1966 0d,
"7«2350 —a— W Bl {H Observed; 11967 2001 !
E €79 i simulated :
5 250
=2 200 ! !
S35 150 ; 2000
4 § 100 , 260 d ( 2
w3 50
< . PR 2.1.3 1957 2001
20 30 40 50 60 70 0 6.671t/ hm2 ,
W i/a

Pine tree at different ages

Fig.1 Smulated and observed accumulated biomass

of Pinus tabul aef ormisin north Shaanxi

3m
11. 7%
0.859 0.831,
8m

- 3.73%,

EPIC

- 16. 0%,

5m

- 17.97%
EPIC

2.34t/ hm?( 2) 45 ,

1 13
(1957 1969 )
, 13 , 6.67t/ hnt 13
3.1t/ hnt, 60. 20 %;
14 45 (1970 2001 )
32 2t/ hm*,
80.70 %
2.1.4
2 , 45
, 10 (1957 1966 )
( 0d),



7 65
1967 1969 , , 1 (2)
) 3 , , 1995 ,1997 ,
, 1970 2001 1999 ,2000 2001 0t/ hm*,
(1) , )
900 1
E 800
Eg 700 f
Wﬁig 600 fi
i & 500
23 400
=
< 300
200 : : : B : : : : ; )
300
° @ 250
%1-; 200 |
= E 150
8]2
& 2 100
RE 50
0
~ 8r
\E 3
]
- B
=2
g 2
E
H g
<
R
1957 1961 1965 1969 1973 1977 1981 1985 1989 1993 1997 2001
4y
Year
2 45
Fig.2 Changes of annual rainfall ,smulated water stress days and annual biomass of
Pinus tabul aef ormisforests at Yan' an
2.2 1957 2001 0 10m (1957 1964 ) ,0 10 m
(1300 1490 mm)
EPIC , , (7 8 ) : (6
7 ) , 1404.74 mm,
, 44.79 mm, 3.19% 1965 1971
3 ,1957 2001 (9 15 ) )
,0 10 m 0 10m
0 1490 mm ,540 , 1965 1 430.0 mm 1971
565. 86 mm, 616. 82 mm, 70.0 mm, ,
109.00 % ,1 8 0 10m 764.60 mm,

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http: //mww.cnki.net



35

66

51.22% 16 30

391. 64 mm,

(1972 1986

45

, 10 m

(0 180.0 mm)

)

2000

2001

330 mm

2000
5¢)

31. 15 mm,

(1987 1999

25. 50 mm,
122.15% 31 43

700 mm(

)

0 mm

,L10 m

1600

1 "
(=
(=

" I
==
(==
0 O T N

1400
1200 }
1000 +

I2]BM [10S J[qR[IBAY
S 22273 =

(=]

0I-1L61
v0-1L61

101-0L61
1 ¥0-0L61
1 01-6961
1 ¥0-6961
101-8961
1 v0-8961

01-L961

1 ¥0-L961

[1-9961

150-9961
1 11-6961
1 5§0-5961
1 11-9961
1 50-¥961
111-€961

S0-£961
11-2961

1 50-7961
1 11-1961

SO0-1961

1 C1-0961
1 90-0961

c1-6561
90-6S61

1 C1-8661

90-8S61

1 CTI-LS61
1 90-LS61

C1-9661

4-H Year-month

I21BM [10S 2[qQR[IBAY
/g S 0% B

01-9861
$0-9861
[1-6861
S0-S861
I1-¥861
SO-¥861
11-€861
S0-€861
11-2861

® S0-T861

[1-1861
SO0-1861
11-0861

% 90-0861

Cl-6L61
90-6L61
C1-8L61

$ 00-8L61

Cl-LL6l
90-LL61
c1-9L61
90-9L61
Ci-sLe6l
90-SL61
Ti-vL61

f7 LO-vL61

10-¥L61
LO-EL6I
10-€L61
LO-TL6I
10-2L61

%-H Year-month

01-100T
$0-100T
11-000C
$0-000C
11-6661
$0-6661
11-8661
S0-8661
11-L661
S0-L661
11-9661
$0-9661
[1-S661
90-5S661
TI-v661
90-¥661
c1-g661
90-£661
T1-T661
90-T661
TI-1661
90-1661
C1-0661
90-0661
C1-6861
L0-6861
10-6861
L0-8861
10-8861
LO-L861
10-L861

month

i

H Year

3 1957 2001 0 10m

Fig.3 Smulated monthly available soil water amount change in 0- 10 m il layers of the artificial Pinus tabul aef ormis

forests under real time weather condition at Yan' an
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