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WHY SOC IS IMPORTANT?
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S.No C Pool Source Amount Reference Remarks

1. Soil O.C 48 soil series
surface to 44-186 cm

24.3 Pg Gupta & Rao (1994) Estimated based on O.C enhancement due to 
afforestation on certain unproductive soils 

2. Soil O.C stock 173 soil series
0-30 cm
0-150 cm

21 Pg
63.2 Pg

Bhattacharyya et. al 
(2000)

Estimated from soil survey program reports.  Land 
cover/land use and coarse fragments not 
considered

3. Soil O.C in Indian 
forest alone

Data base of 175 
publications
0-50 cm
0-100 cm

4.13 Pg
6.81 Pg

Chhabra et al. (2003)
Valid for 1980-82 FSI survey, only for forest.  Bulk 
density and data is derived. 

4. Soil O.C for Indo- From soil survey Based on soil survey by NBSS&LUP, AISLUS and 
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4. Soil O.C for Indo-
Gangetic plains

From soil survey 
reports
0-20 cm 1.3 Pg

GEFSOC (2006)
Based on soil survey by NBSS&LUP, AISLUS and 
others, only Bench mark sites, Land use is not 
considered, No systematic sampling done.

5. Soil O.C Literature 23-27 Pg Dadhwal & Nayak 
(1993)

No systematic sampling, only literature survey.

6. Soil O.C Soil survey report
0-30 cm
0-100 cm
0-150 cm

21.0 Pg
47.5 Pg
63.2 Pg

Velayuthum et al., 
(2000)

From soil survey reports of different time periods 
and pooled for soil orders, Land use influence on 
O.C not considered



Shortcoming in the earlier method:
Random sample, Non-spatial, Non-representative, Incompatibility of
data, No quantification of uncertainty

Basic requirements of Natcom-II (SNC) approach:
� Assessment of Soil C stocks for all the forest types of India with

systematic sampling
� it should reflect its spatial variability along with the estimates of
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� it should reflect its spatial variability along with the estimates of
uncertainty.



Basic criterion used in Natcom-II (SNC) approach:
� Forest Groups/major types : 16
� Sub-groups : 46
� Sub-group types : 221
� No of replications : 3
� Depth of sampling : 0-30 cm
� Standard & uniform sampling and estimation procedure*
� Sampling point should corresponds with different spatial layers� Sampling point should corresponds with different spatial layers
� Area coverage of each major forest types with reasonable accuracy

and consistency with recent estimates, if any
� Spatial standards for spatial and non-spatial data integration
� Aggregation and up scaling to higher levels
� Estimation of variability and uncertainty



��������	
����
����	����
�����������
�����	���������	
����
����	����
�����������
�����	���������	
����
����	����
�����������
�����	���������	
����
����	����
�����������
�����	�

Forest types of India 
(C&S)

DBT/DOS Reports
Local knowledge
Other data sources

Forest cover
(FSI)

Admin. boundary

GIS integration

Identification of possible 
subgroup types

Regi stration 
(Spatial standards)

Regi stration 
(Spatial standards)

Regi stration 
(Spatial standards)

Field verification & 
soil sampling

Area of forest types/ 
major species

subgroup types

Correction

Soil C content

Soil analysis

F
S

I
D

B
T

/D
O

S
N

R
S

A
G

lo
ba

l
O

th
er

s

Expert decision

Soil C density 
& stock

	��
�"	��
�"	��
�"	��
�"# ###��������
� �������� �������� �������� �������

ANALYSIS
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Source: FSI,2003



Forest type wise (Champion & Seth, 1968) estimated area and number of sample locations

Forest type Area (M.ha)
(FSI, 1987)

% No. of locations/ 
subgroup types 

covered

Tropical wet evergreen forest 5.13 7.95 12

Tropical semi evergreen forest 2.64 4.09 16

Tropical moist deciduous forest 23.68 36.71 21

Littoral & Swamp forest 0.41 0.63 19

Tropical dry deciduous forest 18.66 28.63 36

Tropical thorn  forest 1.65 2.56 15

Tropical dry evergreen forest 0.14 0.22 2

Subtropical broadleaved hill forest 0.28 0.43 9Subtropical broadleaved hill forest 0.28 0.43 9

Subtropical pine forest 4.24 6.57 4

Subtropical dry evergreen forest 1.25 1.91 1

Montane wet temperate forest 2.34 3.62 5

Himalayan moist temperate forest 2.20 3.41 13

Himalayan dry temperate forest 0.03 0.05 8

Sub alpine & Alpine forest 1.86 2.89 10

Total 64.50 100.00 171

Sample coverage:
Major types (Groups) covered : 14 / 16 ???
Sub-groups covered :  44 / 46
Sub-group types :  171 / 221
No of samples collected : 591



Dehradun city

Siwalik hills

Lachchiwala forest

Middle Himalayas

Lachchiwala forest



Calculations:

Soil samples are analyzed for required parameters bulk density, organic carbon 
and texture.  Soil organic carbon stock Qi (Mg m-2) in a soil layer or sampling level i
with a depth of Ei (m) depends on the carbon content Ci (g C g-1), bulk density
Di (Mg m-3) and on the volume fraction of coarse elements Gi, given by the 
formula (Batjes, 1996): 

Qi=CiDiEi(1-Gi)
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Sample calculation:
OC as estimated by W&B method : 3.8 %
Depth : 30 cm
Gravel : 10%
Bulk Density : 1.2 Mg m-3 
Area : 889 ha
Fig 14
C density (Mg C/ha) = (0.9 * 0.3 * 0.038 * 1.20 * 10000) =  123.12
C stock (Gg C) =  123.12  * 889 /1000 = 109.45



S. No. Forest Type
No of 

Sample
Mean 
(t/ha)

SE

1 Himalayan Dry Temperate Forest 21 49.46 9.76

2 Himalayan Moist Temperate Forest 48 86.07 8.65

3 Sub Alpine and Alpine Forest 31 89.70 13.53

4 Subtropical Broadleaved hill forest 21 79.87 16.62

5 Subtropical Pine Forest 7 43.35 6.97

6 Tropical Dry Evergreen Forest 6 32.08 4.26
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7 Tropical Wet Evergreen Forest 49 107.22 8.85

8 Tropical Dry Deciduous Forest 174 37.66 4.43

9 Tropical Moist Deciduous Forest 72 51.92 6.02

10 Tropical Semi Evergreen Forest 39 61.61 6.00

11 Tropical Thorn forest 50 24.32 6.82

12 Littoral and Swamp Forest 53 107.37 23.54

13 Montane Wet Temperate 21 124.41 13.20

Total no of samples : 592



S.No. Forest types Area (km2) ha
C density 

(t/ha)
ton Tg

1 HIMALAYAN DRY TEMPERATE FOREST 312 31200 49.46 1543152 1.543152

2 HIMALAYAN MOIST TEMPERATE FOREST 22,012 2201200 86.07 189457284 189.4573

3 LITTORAL AND SWAMP FOREST 4,046 404600 107.37 43441902 43.4419

4 MONTANE WET TEMPERATE FOREST 23,356 2335600 124.41 290571996 290.572

5 SUB-ALPINE AND ALPINE FOREST 18,628 1862800 89.70 167093160 167.0932

6 SUB-TROPICAL BROAD LEAVED HILL FOREST 2,781 278100 79.87 22211847 22.21185

7 SUB-TROPICAL PINE FOREST 42,377 4237700 43.35 183704295 183.7043

8 TROPICAL DRY DECIDUOUS FOREST 186,620 18662000 37.66 702810920 702.8109

SOC stock of India’s forest (2008)
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9 TROPICAL DRY EVERGREEN FOREST 1,404 140400 32.08 4504032 4.504032

10 TROPICAL MOIST DECIDUOUS FOREST 236,794 23679400 51.92 1229434448 1229.434

11 TROPICAL SEMI-EVERGREEN FOREST 26,424 2642400 61.61 162798264 162.7983

12 TROPICAL THRON FOREST 16,491 1649100 24.32 40106112 40.10611

13 TROPICAL WET EVERGREEN FOREST 51,249 5124900 107.22 549491778 549.4918

Total 3587169190 3587.169

14 SUB-TROPICAL DRY EVERGREEN FOREST 12,538 3.59 Pg
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