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APPENDIX A

Appendix A contains graphs of the model outputs that were used to support the
analysis of the results of Chapter Six.

Daily soil erosion of paddy rice, rubber and maize in Mg soil per ha, 1992 to 2003
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Cumulative soil emissions in Mg CO; per ha by land use, 1992 to 2003
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Cumulative litter inputs in Mg C per ha by land use, 1992 to 2003
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Yield in Mg C per ha by land use, 1992 to 2003 I

0.40
0.35
< 0.30
= 025
2 0.20 4
2 0.15 V. b -
o ! A =
0.00 F‘
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Year
——QOrchard/tea —— Rubber LME —— RubberHE
——Grassland —— Pri. forest —— Sec. forest
Yield in Mg C per ha by land use, 1992 to 2003 11
8.0
] [ (] a
< 6.0
: [ i i
2 40
S n
g 20 1 | 1+
' B ] [ - — —
0.0
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Year
—Paddyrice ——Maize
Yield in Mg C by land use area, 1992 to 2003
4,000
3,000 1 2
e
= 2,000 R § B O S
= 1 [ Il 1] ,- F r
1,000 - 1 — — — F m — —
-/ 4 - /7 g / — <) —
R-T2=/%2 » Heb ek
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Year
——Paddy rice === Qrchard ====Rubber
——Maize === Grassland ~—Pri. forest
—Sec. forest —Tea Watershed (est.)




APPENDIX B

LUCIA Model Parameters

Management
Annual Present Planting Planting Planting Slashing Burm? Plough? Apply Apply Trrigate? Terrestrial?
vegetation? | wegetation ? daw 1 day 2 day 3 day fertiliser? = manure?

[ yyyy-mm-dd] [yyyy-mm-dd] [yyyy-mm-dd] [yyyy-mm-dd]

Maize O 1999-05-01 0 0 1999-01-02 O O
Secondary Farest LME - [7] 1999-01-01 ] ] 1999-01-02 O O O O O
‘Grassland O 1999-01-01 ] o 1999-01-02 O O O O O
Qrchard F 1999-01-03 0 0 1999-01-02 [ F [
Paddy tice O 1999-06-01 0 0 1999-01-02 O
Primary forest Fl 1999-01-01 0 0 1999-01-02 O O O O O
Rubber LME O 1999-01-03 ] ] 1999-01-02 O O O

Tea O 1999-01-03% i o 1959-01-02 O O O
Secondary forest HE ] 1999-01-01 0 0 1999-01-02 O E O E O
Rubber HE O 1999-01-03 i ] 1999-01-02 O 0 O
Village O 1999-01-01 0 0 1999-01-02 O O O O O
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Paddy rice
Rubber LME
Tea

Fubber HE

Maize
Orchard
Paddy rice
Rubber LME
Tea

Fubber HE

Day 1
dd. . ey

1999-04-01
1999-06-01
1999-04-01
1999-04-01
1993-04-01

Day 3
dd. mirn. vy

1]

1999-11-01

1999-11-01

Tvpe
[]

13-5-7
13-5-7
13-5-7
13-5-7
13-5-7
13-5-7

Type
[]

Seleck ...

Select ...

Select ..,

13-5-7

Select ...

13-5-7

Arnaunt

tkafha 4]
400

300
400
300
300
300

Arnounk

[kgfha ]

300
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M
fkafha 4]

oz
39
52
39
39

39

M
[kgfha ]

39

349

Fertilizer

P —_—
[kotha 1]
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15
15

15
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15
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K
fkafha 1]
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28
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K
[kafha ]
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Day 2
dd. i, vy

1999-07-01
1999-09-01
1999-05-01
1999-04-01
1999-09-01
1993-04-01

Day 4
dd.rnrm, vy

1993-11-01
1999-01-01
1993-01-01
1999-11-01
1999-01-01

1999-11-01

Tvpe
[]

13-5-7
13-5-7
13-5-7
rea
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Urea

Type
[]

Urea

Select ...

Select ...

Urea

Seleck ...

Urea

Amounk
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Arnounk
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M
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Manure

Day_1 Tvpe P.mc-un_t Day_2 Tvpe
dd.mm.yy [] [katha *] | dd.mm.wy [1]
Maize 999-02-10 fPig manure 0 1999-11-01 | Pig manure
Orchard  1999-04-01 Pigmanure 750 1999-01-01  Select ...
Paddy rice | 1999-05-03 | Pig manure 0 1999-01-01  Select ...
Rubber LME | 1999-04-01 | Pigmanure | 2000 1999-11-01  Pig manure
Tea 1999-04-01 | Pig manure 750 1999-01-01  Select ...
Rubber HE | 1999-04-01 Pigmanure | 2000 1999-11-01  Pig manure
Land Cover |
Land cover LAI L&l FRoaok Rw'Dr Foob M Fix
imitial | max  max Fine_ shape []
[] [1 [em] | [Mg.m =] []
Maize Maize 0ol s 78 0,00 25 0
Secondary Forest LME Secondary o.ool 7 s00 0,00 1.3 0,05
forest LME
Grassland Grassland 0001 & 500 0.003 1.3 005
Crchard crchard 0.001 5.33 350 0,004 1.5 0
Paddy rice Paddy rice | 0.001 |62 |80 0,002 2.5 0.01
Primary Forest Prifagy 0.000 8.79 500 0.003 1.3 005
forest
Rubber LME Rubber LME |0.001 & 500 0,001 05 0
Tea Tea 0.001 5.33 350 0,004 1.5 0
Secondary forest HE  28CONdary o )0 ggn g ops 1.3 005
forest HE
Rubber HE Rubber HE 0.001 & 500 0.001 05 0
Yillage village 0,001 001 (500 |0.003 1.3 0.05

1]

i}

1]

Amount,

[kafha 2]

2000

2000

ki
[1

Drought
Adaption
[]

WIE
[l kgDt 1]

524
400
400
500
1333
400
350

500

400
350

400

911



Maize
Secondary forest LME
Grassland

Orchard

Paddy rice
Primary Foresk
Rubber LME

Tea

Secondary Forest HE
Rubber HE

willage

Secondary Forest LME
Grassland
Crchard
Primary foresk
Rubber LME
Tea
Secondary forest HE

Rubber HE

TBase

[°c]

15

10

10

15

10

20

LAL
masx

7

3

533

.79

&

5.33

7

3

TMaxl = TMaxz2

i35

(]l [
47
= 42
35 42
= 42
35 42
33 42
34 43
35 42
35 42
34 43
35 42
Estimation
rmethod
Flatean
Plateau
Flateau
Plateau
Gomperkz
Plabeau
Plabeau

Gomperkz

DDz
Flower
[degreeday]

1125
2500
2500
1500
1200
2500
63l

1500

2500
631

2500

W
[Ma.ha™1]

1a0
100
100
100
100
100
100

100

Land Cover Il

Doz Davy 1st Stark End Albeda

Harvest Flower FlowPer FlawwPer Flant
[degreeday] [d] [yyyy-m-dd] [yyyy-ram-dd] []

z11o 1 1 365 0.z
000 1 1 385 0.1
4000 1 1 365 0.1
2500 1 1 385 0,13
1500 1 1 365 0.z
4000 1 1 385 o1
3199 Zol4 o9 109 013
2500 1 1 365 015
40ad 1 1 365 o1
3199 2614 59 19 .15
40ad 1 1 365 o1
Present Vegetation
Cbh a b Plant Shoot Tlax
[ern] [1] [1] density rakio bionmass
[ha 1] [1 [Mg.ha ]
5] Z 2.2 00 0,79 145
55 2 2.2 400 0.6 35
30 3 2.6 400 0.6 24
55 2 2.2 400 0.79 247
4 2 2.2 450 0.51 120
30 & 2.6 400 0.6 24
35 2 2.2 400 0.79 145
4 2 2.2 450 0.51 120

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

Foddind  FoddInd
Leaf

exp

[1

[1

Stem

[]

Skand
age

(]

IMaint
Resp_ _

[kaCoz.ha t.d 1]
0.0z

0,005

0,002

0,02z

0.0z

0,004

000z

.0z

0,005

000z

o1

Init pa

weighE [1
[Mg.ha 1]
0.1 0.1
0.1 0.1
0.1 0.1
0.1 0.1
0.1 0.1
0.1 0.1
0.1 0.1
0.1 0.1

Planting
dens
[ha ™3]

12900
300
00
400

le+0&
00
450

400

&00

450

Decay
rate

0.2
0.z
0.2
0.z
0.z
0.z
0.z

0.z

LTT



Assimilates

Roak Roak Roak Roak

[1 [ ], i.e. propartion af 1 [1 [ 1, i.e. propartion af 1

Maize
Secondary Farest LME
Grassland
Orchard
Paddy rice
Primary Forest

Rubber LME

Leaf
D1
[1]

[ 1, i.e. propartion of 1

Leaf
bz
[1]

[ 1, i.e. propartion of 1

Rubber HE
Yillage
Harw Harw Harv Harv AMD AMD P11 AMD AMD P2 SLA SLA SLA SLA
01 Pl 02 P2 03 [kg CHZO 02 [kg CHZO (03] P1 Dz P2
[1] [ 1, i.e. proportion of 1 [1] [ 1 i.e. propartion of 1 [] ha"1.d74] [1] ha 1.d74] [1] [mz.kg 1] [1] [mz.kg 1]
Maize | k 60 40 0 35 1 16
Secondary forest LME | [ 14 i} 30 Z 30
Grassland | - z 3 i] 3n 2 30
Orchard | 13 21 0.5 20 1.6 25
Primary forest | 4 16 0 30 2 30
Tea | 13 21 0.5 20 1.6 25
a A a L\

Rubber HE | [ [ i} 30 z 30
vilage | q 0 2 3 0 30 2 30
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Maize
Secondary forest LME
Grassland
Orchard
Paddy rice
Primary Forest
Rubber LME
Tea
Secondary Forest HE
Rubber HE

Yillage

Maize
Secondary forest LME
Grassland
Orchard
Paddy rice
Primary Forest
Rubber LME
Tea
Secondary Farest HE
Rubber HE

Willage

Plant NPK |

M Leaf M Leaf M Leaf M Leaf I Rook I Rook I Rook I Rook
O F1 Dz Pz o1 P1 bz Pz
[1 [lie [3g1] [1 [1ie[gg-1] [1 [lie[gg-1] [1] [lie[gg-1]
0,007 z 0,007 1] 0.007 z 0.007

0 0.007 2 0,007 1] 0,007 2 0,007

1} 0.007 2 0,007 1) 0,007 2 0,007

o 0,007 2 0.007 1] 0.007 2 0.007

] 0,007 z 0.007 1] 0.007 z 0.007

0 0.007 2 0,007 a 0,007 2 0,007

1] 0.04 2 0.0367 o 0.012 2 0.03

o 0,007 2 0.007 1] 0.007 2 0.007

o 0,007 z 0.007 1] 0.007 Z 0.007

1] 0.04 2 0.0367 a 0.012 2 0.03

0 0,007 2 0,007 o 0,007 2 0,007

P Leaf P Leaf P Leaf P Leaf P Root P Rook P Rook P Rook

(03] P1 Dz Pz 01 Pl Dz Pz
[1 [1ie [gg-1] [1 [1ie [gg1] [1 [1ie [gg1] [1] [1ie[ag1]

u] 0,001 2 0,001 1] 0,001 2 0.001

a 0.001 2 0.001 a 0,001 2 0,001

a 0.001 2 0.001 o 0,001 2 0.001

u] 0,001 2z 0,001 1] 0,001 2 0.001

a 0.001 2 0.001 o 0,001 2 0,001

a 0.001 2 0.001 a 0,001 2 0,001

u] 0.04 2 0.0025 1] 0.0017 2 0.01

a 0.001 2 0.001 1] 0,001 2 0,001

a 0.001 2 0.001 o 0,001 z 0,001

u] 0.04 2 0.0025 1] 0.0017 2 0.01

a 0.001 2 0.001 o 0,001 2 0,001

M Stem

o1
[1

P Stem

[1

M Skem
Pl
[lie[gg-1]

0,007
0,007
0,007
0.007
0.007
0,007
0.0071
0.007
0.007
0.0071
0,007
P Sterm

P1
[lie[gg-1]

0,001
0.001
0.001
0,001
0.001
0.001
0.0009
0.001
0.001
0.0009

0.001

M Stem

D2
[1

P Sterm

[1

M Skem
Pz
[lie[gg-1]

0.007
0,007
0,007
0.007
0.007
0,007
0.025
0.007
0.007
0.025
0,007
P Stern

P2
[lie[gg-1]

0,001
0.001
0.001
0,001
0.001
0.001
0.0065
0.001
0.001
0.0065

0.001

I Hary
o1
[1

P Hatw

[1

M Hary
P1
[1

0,007
0,007
0,007
0.007
0,007
0,007
00028
0.007
0,007
0.0025
0,007
P Hat

[1
0.002

0.002
0.002
0,002
0.002
0.002
0.0011
0.002
0.002
0.0011

0.002

M Harw
oz
[1

P Harv

[1

M Harv
Pz
[1

0,007
0,007
0.007
0,007
0,007
0,007
0.0028
0,007
0,007
0.0028
0.007
P Harv

[1
0.002

0.00z
0.00z
0,002
0.00z
0.00z
0.0011
0.00z
0.00z
0.0011

0.00z
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Maize
Secondary Forest LME
Grassland
Orchard
Paddy rice
Primary forest
Rubber LME
Tea
Secondary Forest HE
Rubber HE

Village

Maize
Secondary forest LME
Grassland
Crchard
Paddy rice
Primary Forest
Rubber LME
Tea
Secondary forest HE
Rubber HE

Yillage

K Leaf K Leaf
D1 P1
[] [1ie[ag1]
1] 0.004
a 0,004
o 0.004
1] 0,004
1] 0.004
1] 0.004
a 0.0194
1] 0,004
1] 0.004
1] 0.0194
o 0.004
Amounk Lignin litter
surface litker surface
[Marha] [1
1.5 0,32
z2 0.15
Z 015
Z 0.15
z 0.15
2 0.15
3.7 0.32
2 0.15
2 0.15
3.7 0,32
2 0.15

Plant NPK 11

K Leaf K Leaf K Roak K Rook K Roak K Rook K Stem K Stem

Dz Pz (03] P1 Dz Pz (03] P1

[] [1ie [ag-1] [1 [1ie [ag1] [1 [lie [ag1] [1 [lie[ag1]
2 0,004 1] 0.004 2 0.004 u] 0,002 2
2 0,004 1] 0,004 = 0,004 a 0,002 2
2 0,004 a 0,004 = 0,004 a 0,002 2
Z 0,004 1] 0,004 z 0,004 u] 0,00z Z
2 0,004 1] 0.004 z 0.004 u] 0,002 2
2 0.004 1] 0.004 z 0.004 u] 0.002 2
2 0.0134 1] 0,007 2 00069 a 0.0055 2
Z 0,004 1] 0,004 z 0,004 u] 0,00z Z
2 0,004 1] 0.004 z 0,004 u] 0,00z 2
2 0.0134 1] 0.007 z2 0.0069 u] 0.0055 2
2 0,004 1] 0,004 = 0,004 o 0,002 2

Litter Initialization
I litker F litker K litker Amount Lignin litker I litter F licker K litker
surface surface surface litker Eopsoil topsoil Eopsoil topsoil topsoil
[1 [1 [1 [Marha] [] [1 [1 [1

0.013 0.0009 0,001 2 0.15 0.01 0.001 0,005
0.01 0,001 0,005 2 0.15 0.01 0.001 0,005
0.01 0.001 0,005 Z 0.15 0.01 0,001 0,005
0,015 0.001 0,005 z 0.15 0.01 0,001 0,005
0.015 0.001 0.005 z 0.15 0.01 0.001 0.005
0.01 0.001 0,005 2 0.15 0.01 0,001 0.005
0.013 0.0009 0.001 2 0.15 0.01 0.001 0,005
0.015 0.001 0.005 2 0.15 0.01 0.001 0,005
0.01 0.001 0.005 2 0.15 0.01 0.001 0.005
0.013 0.0009 0,001 2 0.15 0.01 0.001 0,005
0.01 0,001 0,005 2 0.15 0.01 0.001 0,005

K Sterm K Skerm K Hary K Haryv
bz Pz 038 P1
[1 []ie[ag1] [] []

0,002 1] 0,005
0,002 1] 0.005
0,002 1] 0.005
0,00z 1] 0,005
0,002 1] 0,005
0,002 1] 0.005
0.0051 1 0.003
0,00z 1] 0,005
0,002 1] 0.005
0.0051 1 0.003
0,002 a 0.005
Amount Lignin litter I litker
litter subscil subsail subsail
[Marha] [1 [1
2 0.15 0.015
2 0.15 0.015
Z 015 0,015
Z 0.15 0.01
z 0.15 0.01
2 0.15 0.015
2 0.15 0.015
2 0.15 0.01
2 0.15 0.015
Z 0.15 0.015
2 0.15 0.015

K Haryv
bz
[]

2

P litter
subsoil

[1
0.001

0,001
0,001
0,001
0,001
0,001
0,001
0,001
0,001
0,001

0.001

K Haryv
Pz
[]

0.005
0.005
0.005
0.005
0.005
0.005
0.003
0.005
0.005
0.003

0.005

K. litker
subsoil

[1
0.005

0,005
0,005
0,005
0,005
0,005
0,005
0,005
0,005
0,005

0.005

0¢t1



Maize
Secondary forest LME
Grassland
Crchard
Paddy rice
Primary Foresk
Rubber LME
Tea
Secondary forest HE
Rubber HE

Yillage

Lignin conc

0.1

0.1

01

01

01

0.1

0.1

01

01

0.1

0.1

leaf

[]

Lignin conc
stem

0.23

0.2

0.z

0.2

0.z

0.2

0.23

0.2

0.z

0.23

0.2

[]

Lignin conc

0.z

0.15

015

015

015

0.15

0.z

015

015

0.z

0.15

rook

[1

Plant Quality

Palyphenols conc Palyphenols conc

leaf skem
[] []

0.03 0.01

0.05 0.15

0.05 0.15

0.05 0.15

0.05 0.15

0.05 0.15

0.03 0.01

0.05 0.15

0.05 0.15

0.03 0.01

0.05 0.15

Polyphennls conc
rok

[]

01
01
01
01

0.1

01

01

01

Remoh
EFF M
[]

0.59
0.5
05
0.5
(18=]
0.5
n.59
0.5
18]
n.59

0.5

Remoh
EfF P
[]

073
05
05
0.5
05
05
073
0.5
05
073

0.5

Remoh
EFf K
[]

0.86
0.5
0.5
0.5
0.5
0.5
0.86
0.5
0.5
0.86

0.5
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Soil

Soil Thickness Thickness Stones Stones BD BD Sand Sand Clay Clay S0C s0C NE To NE Sub
Unit Top Sub Top Sub Top Sub \ Top Sub Top Sub Top Sub [o kgEl] [o-ka 2]
[em]  [em]  [1 [ Mom ] [Mom™=1 [] [ [1 [1 [2%] %] ' '
Gleysol | Gleysal 10 70 0 0.05 1.21 1.42 0.38 0.41 0.29 0.25 1.24 1.08 1.11 0.8
Ferralsol Ferralsol 15 ga 0 0.05 0.9 1.29 0.42 0.38 0.39 0.45 4.28 0.5 2,38 0.5
acrisal 3 Acrisol 3 10 a0 0,01 0.05 1.2 1.21 0.14 0.11 0.43 0.57 1.81 1.09 1.55 1.07
Acrisal 4 Acrisol 4 7 g3 0,01 0.0% 1.05 1.18 0.28 0.z22 0.38 0.4 3.17 0.5 1.79 0.81
NE Top Nt Suli ?gin zl:gin ?:I:av ;:hrar KavTop Kav S_uh pH Top pH Sub s_::ttant II';::ta ;:Eta P sorption P Weathe_red K Weathe_red
[gkg 1 [gkg 2] [oka 1] [akg 1] [ma.kg 1] [makg 1] [gkg 21 [gka 1 [1 [1 [mmd 2] [] [1 [1 [mgkg.d 2] [mg.kgd ]
Gleysol 1.11 0.8 0.016 0,006 64 33 0.1 0.1 5.18 6.05 30 0.6 0.6 0.8 0.01 0.01
Fetralsol | 2.35 0.5 0.016 0.007 g 3 0.05 0.03 4.5 4.75 30 0.6 0.6 0.5 0.01 0.01
Acrisal 3 1,55 1.67 0.016 0,007 g 3 0.05 0,03 4.5 4,75 30 0.6 0.6 0.5 0.01 0,01
Acrisol 4 1,75 0,51 0,016 0,007 g 3 0.05 0,03 4.5 4,75 30 0.6 0.6 0.3 0,01 001
E;'i't TPyTop  TP¥Sub  FCTop FC Sub PWPTop  PWP Sub Ezgnbda ;il'gbda Ksat Top Ksat Sub Psi E Tap
[] [1 [l [l [] [] [] (] [rom.d 4] [rm.d ] [kPa]
Gleysal Gleysol 0.44 0.4z 0.3 0.25 0.1a 0.16 0.14 0.16 122,76 205,71
Ferralsol Ferralsol 0.458 0.47 0.37 0.41 0.25 0.29 0.11 0.1 7o.54 15.3 3.56
Acrisol 3 Acrisol 3 0.5 0.54 0.4 0.46 0.26 0.33 0.1z 0.05 65,66 5.0z 755

Acrisol 4 Acrisol 4 0.49 0.47 0,37 0,38 0.24 0.24 0.1z 0.1z 97.16 75.18 5.29
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