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Land Use and Management Categories

Cropland Management (CM)
System of practices on land on which agricultural crops are grown 
and on land temporarily set-aside from crop production.
Includes arable and tillable land, rice fields, and agro-forestry 
systems*: 

• Long-term cultivated (annual crops)
cereals, oils seeds, vegetables, root crops, forages

• Paddy rice (wetland rice)

• Perennial / tree crops
trees & shrubs with herbaceous crops, orchards, vineyards and plantations

• Set-aside (temporary fallow land)
land set at rest for one or several (<20) years before being cultivated again

* from: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Chapter 5.1
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Land Use and Management Categories

Grassland Management (GM)
System of practices on land used for livestock production aimed 
at manipulating the amount and type of vegetation and livestock 
produced. Generally has vegetation dominated by perennial 
grasses*: 

• Extensively managed rangelands and savannahs
animal stocking rates and fire regimes are main management variables

• Intensively managed continuous pasture
with fertilization, irrigation, species changes

• Hay land (meadows)

* from: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Chapter 6

IPCC Tier Levels

Tier 1
• Changes in C-stocks are based on C-stock after a change in land 

management relative to the reference condition.
• Changes are computed over inventory time period.

Tier 2
• Extension of Tier 1 allowing country-specific data.
• Using default equations for mineral and organic soils.

Tier 3
• Advanced estimation system (model) capturing annual variability in 

fluxes.
• May include estimates of changes in inorganic C pools.

from: 2006 IPCC Guidelines for National Greenhouse Gas Inventories
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IPCC Tier 1

Tier 1 method employs 

• basic method
and

• default emission factors

provided in the IPCC Guidelines*.

Tier 1 method usually uses activity data that are spatially coarse, 
such as nationally or globally available estimates of deforestation 
rates, agricultural production statistics, and global land cover maps.

* from: IPCC Good Practice Guidance for LULUCF, Box 3.1.1

Tier 1 Method: Annual Changes in Soil C-Stock - ∆CSoil

∆CSoil = ∆CMineral - LOrganic + ∆CInorganic Tier 3
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where

SOC0 soil organic carbon stock in the last year of an inventory time period
SOC0-T soil organic carbon stock at the beginning of an inventory time period
T number of year over inventory period; T is used instead of D if T ≥ 20 years
D default time period for transition to equilibrium (20 years)
A land area of stratum defined by climate, soil and management history
EF emission factor climate type c
c,s,i climate region (c), soil type (s), management system (i)

Annual change in organic carbon stocks
in mineral soils:

Annual loss of carbon from drained 
organic soils:
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Tier 1 Method CMineral
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Climate 
Region

Soil
Type

Default Reference Soil Organic C-Stock - SOCREF

 Land Use System Factor  : FLUS F  * F  * FLU MG IN

- Low
- Medium
- High, no manure
- High, with manure

- Full tillage
- Reduced tillage
- No tillage

- Medium
- High

- Improved
- Nominal/non-deg.
- Mod. degraded
- Sev. degraded

Grassland

Cropland
- Long-term cultivated
- Wetland rice (paddy)
- Perennial / tree crop
- Set-aside (< 20 yrs)
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Tier 1 Method CMineral

Land Use System Factors FLUS – FLU, FMG, FI
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Tier 1 Method CMineral

 Factor
type

Land Use
FLU

Tillage
FM G

Input
FI

Long-term cultivated

Paddy rice

Perennial tree crop

Set-aside (< 20 yrs)

after: Table 5.5 2006 IPCC Guidelines for NGHG Inventories

Full

Reduced

No-till

Level

Low

Medium

High without manure

High with manure

Boreal

Cold
temperate

Warm
temperate

Tropical

dry

dry

dry

moist

moist

wet

montaine

moist

Climate Region IPCC
default

0.80

1.00

1.00

FLU

FMG

FMG

FI

F F F FLUS(a)       LU MG I 0.80 1.00 1.00 0.800=  *   *   =   *   *   =  
F FLUS(a+ 20) MG 1.08 0.864=  *   *   =   *   *   =  F FLU I 0.80 1.00

Land Use System Factor FLUS – FLU, FMG, FI

Tier 1 Implementation SOCREF

 

IPCC Soil Type
Organic
Sandy Soils
Wetland Soils
Volcanic Soils
Spodic Soils
High Activity Clay Soils
Low Activity Clay Soils

Soil Type
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Tier 1 Implementation SOCREF

Climate Region  

IPCC Climate 
Region

Tropical Wet
Tropical Moist
Tropical Dry
Tropical Montane
Warm Temp. Moist
Warm Temp. Dry
Cool Temp. Moist
Cool Temp. Dry
Boreal Moist
Boreal Dry
Polar Moist
Polar Dry

Tier 1 Implementation SOCREF

Default 
Reference 
Soil Organic 
C-Stock

 

Default 
C-Stock ( )t C  ha

-1

< 20
20 - 40
40 - 60
60 - 80
80 - 100
100 - 120
> 120
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Tier 1 Implementation FLUS

Cropland:

adapted
classification
scheme from
Figure 5.1
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Tier 1 Implementation FLUS

Cropland:

quantified
classification
scheme

FLU 

LAND USE

Long-term 

Cultivated

Wetland Rice 

(paddy)

Perennial / tree 

crop

Set-aside 

(< 20 years)

FMG

MANAGEMT

Full Tillage

Reduced Tillage

No Tillage

Not applicable

Not applicable

Not applicable

FI

INPUT

Low

High
without manure

High
with manure

Medium

Not applicable

Not applicable

Not applicable

N TOTAL
< 60 kg/ha

CROP AREA
Low residue yield

CROP AREA
Green maize > 50%

CROP AREA
High residue yield

CROP AREA
High residue yield

NOT High OR Low

N MANURE
< 100 kg/ha

N FERTILIZER
> 60 kg/ha

N FERTILIZER
> 60 kg/ha

FACTORS

N MANURE
< 60 kg/ha

N MANURE
> 60 kg/ha

annual cropping with cereals where all crop residues are returned to the 
field. If residues are removed then supplemental organic matter (e.g. 
manure) is added.

significantly greater crop residue inputs due to production of high residue 
yielding crops, use of green manures, cover crops, improved vegetated 
fallows, frequent use of perennial grasses in annual crop rotations, but 
without manure applied

removal of residues (via collection or burning), frequent bare-fallowing or 
production of crops yielding low residues (e.g. vegetables, tobacco, cotton)

rotations have high input of crop residues as in "high input without manure" 
(above), together with regular additions of animal manure

substantial soil disturbance with full inversion and/or frequent (within year) tillage operations. 
At planting time, little (e.g. less than 30%) of the surface is covered by residues.

substantial soil disturbance with full inversion and/or frequent (within year) tillage operations. 
At planting time, little (e.g. less than 30%) of the surface is covered by residues.

primary and/or secondary tillage but with reduced soil disturbance (usually shallow and without full soil 
inversion). Normally leaves surface with greater than 30% coverage by residues at planting. 

Cropland 

Management
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Tier 1 Implementation FLUS

Grassland:

quantified
classification
scheme

FLU  

LAND USE

G rassland

FM G

MANAG EMT

Severly degraded

M oderate ly 

degraded

Improved

Nom ina l / 
non-degraded

FI

INPUT

Medium

High

GRAZING
In tensive

GRAZING

In tensive

GRAZING

In tensive

GRAZING
Moderate-intensive

GRAZING
Moderate-intensive

GRAZING
Moderate-intensive

IRRIGATED 

Large-sca le

N FERTILIZER

> 60 kg/ha

CROP AREA
Forage Crops > 20%

IRRIGATED 
Large-sca le

N TOTAL
> 120 kg/ha

CROP AREA
Forage Crops > 33%

NOT  (Degraded OR  
Im proved)

ECO ZONE
Desert

ECO ZONE
Dry

ARIDITY  INDEX

AI < 0.5

LAND COVER

Sparsly vegeta ted

ECO ZONE
Desert

ECO ZONE
Dry

ARIDITY  INDEX
AI < 0.5

LAND COVER
Sparsly vegeta ted

CROP AREA
Forage Crops > 20%

FACTO RS

ARIDITY  INDEX
AI < 0.5

IRRIGATED
Area < 1%

IRRIGATED
Area < 1%

TAW C
<  100 m m

N FERTILIZER
< 30 kg/ha

N FERTILIZER
< 30 kg/ha

TAW C
< 100 m m

characterized by m ajor long-term  loss of p roductivity and vegeta tion  cover, 
due to severe  m echanica l dam age to the vegeta tion and/or severe so il erosion

overgrazed or m oderately degraded grasslands, with som ewhat reduced productivity 
(relative  to the  native  or nom ina lly m anaged grasslands) and receiving no m anagem ent inputs

sustainably m anaged with m oderate  grazing pressure  and that 
receive at least one im provem ent (e.g. fertiliza tion, species im provem ent, irrigation)

im proved, but without add itiona l m anagem ent inputs

one or m ore additional m anagem ent inputs/im provem ents have been used 
(beyond that required to be classified as im proved grassland)

non-degraded and susta inably m anaged grasslands, but without significant m anagem ent im provem ents

G rassland 

Management

Data Concerns
Base Year

• Land Use Category in reference year 1990 uncertain.
• Stability of status in reference year.

Tier Land Use System

• IPCC Land Use Categories mixed with types of land cover.

• FMG and FI are main source of C-stock changes on CC.

Associated Areas 

• Area from statistics based on administrative units.

• Aggregation unit (field or stratum of management system).


