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Contribution of agriculture, land-use change and forestry to GHG emissions 
(source: IPCC, 2007b) 



Mitigation refers to policies to reduce and avoid greenhouse gas emissions and 
enhance sinks. Sinks refer to reservoirs – natural such as forests or oceans or 
man-made such as landfills and tree plantations – that absorb carbon from the 
atmosphere.

Definitions:

Climate change mitigation potential is the amount of mitigation that could be 
realised over time. 

The technical mitigation potential is the amount that is technically feasible to 
achieve.

Economic mitigation potential is the financially feasible subset of technical 
mitigation 
IPCC (2007a)



Proposed measures for mitigating greenhouse gas emissions from agricultural ecosystems

Smith et al. (2007)



Soil 
erosi
on 
contr
ol

Site
Province/aez Soil/Crop technique Result Other effects Author

Eakmat Daklak, High 
land

Coffee, annual 
crops

-After deforestation
-5 year coffee plantation
-5 year of annual crops

-Soil carbon content of 3.6%
-Soil carbon content of 1.9%
-Soil carbon content of 1.3%

Crop yield decreased, 
soil was degraded

Phien and 
Siem. 
(1996)

Bau Can 
district

Gia Lai, High 
land

Basantic soil, 
Tea and rainfed 
rice

-After deforestation
-5 year tea
-5 year rainfed rice

-Soil carbon content of 3.2%
-Soil carbon content of 2.6%
-Soil carbon content of 1.0%

Crop yield decreased, 
soil was degraded

Tam Dao 
district

Vinh Phuc, RRD Acrisols, Tea 
and cassava

-After deforestation
-5 year of tea
-5 year of cassava

-Soil carbon content of 2.0%
-Soil carbon content of 1.5%
-Soil carbon content of 0.5%

Crop yield decreased, 
soil was degraded

Luong Son
Eakmak
Ba Vi
Tam Dao

Hoa Binh, NE
Dak Lak
Ha Tay, RRD
Vinh phu

-Acrisols
-Basaltice
-Old alluvial
-Degraded 
acrisols

-Annual soil lost of 88.0, 7.3, 2.2 and 3.0 
respectively tonnes ha-1. 
-Lost of 2.23, 0.09, 0.07 and 0.08 
respectively tonnes of C ha-1 year-1

Phien and 
Siem. 
(1996)

-Cassava Intercrop cassava and 
peanut with green 
hedgerow 

Annual soil lost reduced 26.7 tonnes ha-1

year-1 compare to monoculture cassava, OC 
increased from 1.1% to 1.5% 

-Save 293.7 kg C ha-1

year-1

- Sequested 4800 kgC 
ha-1 year-1

Hien and 
Bo (2001)

Luong Son Hoa Binh, NW -Acrisols, 
Maize, beans, 
peanut

Using different 
hedgerows by stone, tea, 
Tephrosia Candida

- Reduce from 11105 to 11811 kg soil lost 
ha-1 year-1

- Crop yield increased from 450 to 573 kg ha-

1 year-1

- Returned from 964 to 3450 kg ha-1 year-1 

residue and green manure to the soil

-Save 655 to 841 kg C 
ha-1 year-1 from 
erosion
-Sequestered 1410 to 
4023 kg C ha-1 year-1

from photosysnthesis

Loc et al. 
(1998)

Luong Son Hoa Binh, NW -Acrisols, 
Cassava, maize, 
beans, peanut 
and tea

Different crop systems 
of yearly crop, short 
duration crop and 
perenial tea

- Reduced 8017 kg soil lost ha-1 year-1

- Increase 2950 kg cassava ha-1 year-1;
- increased 1730.7 kg residue kg ha-1 year-1

-Save 167 kg C ha-1

year-1

-Perenial crop has 
highest reduction of C 
lost due to erosion

Loc et al. 
(1998)

Dak Lak CH -Coffee Farming techniques: 
ditches, water 
harvesting, intercroping

Reduced soil lost upto 4535 kg soil lost ha-1

year-1

Increased 49% crop yield; and returned 
16383 kg residue to the soil 

-Save up to 267 kg C 
ha-1 year-1 from 
erosion
-Sequestered C by 
photosynthesis  
increase 49% compare 
to control); and 4914 
kg C from residue

Loan et al. 
(1998)

Soil erosion control



• Reduced soil loss

• Reduced associated C (on site effect)

• Increase Crop yield (photosynthesis)

• Increase Biomass (addition)

Soil erosion control



Loc et al. (1998)
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Tillage/residue management

Site
Provin
ce/aez

Crop technique Result Other effects Author

-Sedimentat
ion, slope 
of 100

-Cassava intercrop with bean and 
green hedgerow

-Carbon increased 0.05% while carbon of 
cassava monoculture decreased 0.05%

Bean residue and 
T. Candida 
biomas

Hien 
(1996)

NW -Maize -Maize intercroping with beans -Maize yield increased 9.3% to 14.2% plus 
0.31 to 0.33 tonnes soybean or Hong Dao 
bean (Vigna sesquipedalis). Bean residue 
returned to soil from 22 to 54 tonnes ha-1 

Save 50% labor 
for weeding

Toan 
(1964)

-Cassava, 
peanut

-Cassava intercroping with 
peanut

-Intercroped cassava and peanut reduced 120 
tonnes soil lost ha-1yr-1. Cassava yield was 
16 tonnes ha-1 (higher than mono cassava 
yield), plus peanut yield of 0.8 tonnes ha-1

Peanut residue 
return to soil

Cuc et 
al. 
(1990)

Luon
g Son

Hanoi, 
RRD

-Maize, rice -Old spring maize, summer rice
-New maize variety + intensive
-Intensive maize + soybean
-New rice variety + intensive
-Intensive rice + soybean

-3 tonnes maize + 3.2 tonnes rice ha-1
-Maize yield was 7.2 tonnes ha-1
-6.2 t ha-1 maize + 1.52 t ha-1 soybean
-Rice yield was 7.2 tonnes ha-1
-6 tonnes rice + 1.6 tonnes soybean

- Increased C 
sequestered from 
photosystesis 
through rice, 
maize, and 
soybean and crop 
residue 

Toan et 
al. 
(2005)

Daklak
, CH

-Coffee -3 years of coffee farming with 
green manure

-OC increased upto 2.7% compare to 2.15% 
of coffee without green manure

Estimated carbon 
sequested of 
4420kgC ha-1

Hong 
(1997)

Bac 
Giang, 
NE

-Rice, 
soybean, 
maize 
2005-2009

-Observe SOC in 3 different 
paddy systems

-Mulching previous crop residue increase 
storage of C in the soil and increase crop 
yield

SOC increase 
upto 0.61%

Hien et 
al. 
(2009)

Hoan
g Su 
Phi

Ha 
Giang, 
NE

-Rice, 
maize, 
soybean, 
2001-2005

-Intensive farming of maize, rice, 
and soybean (introducing new 
varieties, fertilizer on slopping 
land and terraces

-Yield increase 2.01 tonnes ha-1 for 
intensive maize and 0.47 tonnes ha-1 for 
soybean on slopping land. Yield increase 
0.53 tonnes ha-1 for intensive soybean and  
2.51 tonnes ha-1 for rice on terraces

Chien 
(2009)



Tillage/residue management
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Nutrient management

Siem et al. (1998)
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Water/rice management

Site
Province/aez Crop technique Result Carbon stock, other effect Author

Hoai 
Duc 
district

Hanoi, Red 
River Deltar

Spring rice -always flood
- regular wet and dry irrigation

-CH4 emission of 361.6 kg ha-1 crop-1

- CH4 emission of 353.1 kg ha-1 crop-1
Reduced 8.5 kg CH4 ha-1

crop-1
Tinh et al. 
(2006)

2003-2006 Summer rice -always flood
-regular wet and dry irrigation

-CH4 emission of 467.4 kg ha-1 crop-1

-CH4 emission of 314.6 kg ha-1 crop-1
Reduced 152.8 kg CH4
ha-1 crop-1

Binh 
Chanh 
district

Ho Chi Minh 
city, South East

Summer rice 
2000

-Always flooded (control)
-Regular wet and dry irrigation at the 
end of tillering and 15 days after 
flowering

-217.2 kg emitted CH4 ha-1 crop-1

-184.4 kg emitted CH4 ha-1 crop-1
- Reduced 32.8 kg CH4
ha-1 crop-1

- Crop yield was 1% 
higher than control

Cuong and 
Tinh 
(2000)

-Always flooded (control)
-Regular wet and dry irrigation at the 
end of tillering and 15 days after 
flowering

-515.3 kg emitted CH4 ha-1 crop-1

-469.6 kg emitted CH4 ha-1 crop-1
- Reduced 45,7 kg CH4
ha-1 crop-1

- Crop yield was 3% 
higher than control

Cuong and 
Tinh 
(2000)

Whole country rice -Use a hole to observe water level 
for irrigation (not going deeper than 
15cm). water level ranges from -15 
to 5 cm before flowering; water level 
is 5 cm during one week of 
flowering; water level ranges from -
15 to 5 cm after flowering

IRRI 
(2002)



Water/rice management
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Rice land

Total rice land: 

Cultivated rice area: 7414000 ha

Potential mitigation:

7414000 x 60,128 = 445788992 kg



Agro-forestry

Site
Province/aez Crop technique Result Other effects Author

Thua Thien 
Hue, NCC

-Flat farm
-Sloping land 
farm 

-Garden, fish pond and stable 
(cow, pig, pountry)
-Forest, fish, pond and stable 
(cow, pig, pountry)

-Net increase of SOC was 0.76%
- Net increase of SOC was 0.81%

Estimated 
sequested 
carbon of 
9880 and 
10530 
kgC/ha

Tinh 
(2001)

-coffee -Integrated coffee farming 
(balance fertilization + green 
hedgerow + covered plant)

-Reduced 6.1 tonnes of soil 
lost/ha/yr

Save 171.7 
kgC/ha/yr

Cour Dang Dak Lak -Rubber, hill 
rice, maize 
and cover 
plant

-5 system of intercrop of 
rubber and: hillrice, 
maize/peanut, Vigna 
sesquipedalis, Mucuna, and 
cassia siamia

-Mucuna reduced the most soil lost 
(11.3 tonnes ha-1 y-1) but 
contribute the highest residue to 
the soil. Annual crop as maize or 
peanut reduced more soil lost 
(19.95 tonnes ha-1 yr-1) than 
hillrice (21.1 tonnes ha-1 yr-1)

Save 548 kg 
C ha-1 yr-1 
from erosion
Sequestered 
from 16.8 to 
56.2 tonnes 
of green 
manure to 
the soil

Truc 
(2009)

Phu Quy Nghe An, 
NCC

-Orange -Observing soil quality in 
high and low intensive 
farming orange fields

-SOC in the high intensive farming 
field (2.11%0 higher than in low 
intensve farming (1.43%)

Estimated 
sequestered 
C of  8450 
kgC ha-1

Vinh 
and Anh 
(2009)



Forestry land

--Natural, plantation, and 
protection forest
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Forestry and forest land in 2005, 2010 and plan in 2020 (million ha)

Land use 2005
Land use planing

Land use type 2005 Forest type 2010 2020

Total forestry land 14.67 Total forestry land 16.24 16.24

- Forested land 12.28 - Forested land 14.12 14.42

- Non-forested land 2.39
- Plantation forest 0.30 0

- Rehabilitated forest and agro-forest 1.82 1.82

a. Protection forest 7.17 a. Protection forest 5.68 5.68

- Forested land 5.86 - Forested land 5.68 5.68

- Non-forested land 1.31 - Non-forested land 0 0

b. Speciall use forest 2.07 b. Speciall use forest 2.16 2.16

- Forested land 1.92 - Forested land
In which, bare land in forest

2.16
0.10

2.16
0.10

- Non-forested land 0.15 - Non-forest land 0 0

c. Productive forest 5.43 c. Productive forest 8.40 8.40

- Forested land 4.50 - Forested land 6.28 6.58

+ Natural forest 3.26 + Natural forest 3.63 3.63

+ Plantation forest 1.24 + Plantation forest 2.65 2.95

- Non-forested land 0.93
- Productive plantation forest 0.30 0

- Rehabilitated forest and agro-forest 1.82 1.82

Forest area percentage *** 37.4 42.6 43.5

Forest cover (%) **** 36.7 40.8 43.5

Source: NFS 2006-2020



Yield of different forest types

Source: NFS 2006-2020
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Yield of different forest types

Source: NFS 2006-2020

Annual carbon sequestration is about 96 ton CO2e/ha for rich forest 
and 52 ton for medium forest, and 71 ton CO2e/ha for restoration 
forest 

(Phuong and Ha, 2009)



Potential mitigation

Nonforested land 96 45,672,727.3

1.570.000 ha 52 24,739,393.9

71 33,778,787.9

Deforestation and 
burnt forest

96 65,233.5

2,242.4 ha 52 35,334.8

71 48,245.6



Potential Biogas

Animal Buffalo Cow Pig Total

number (2007) 2996400 6724700 26560700 36281800

Daily waste (kg) 14 14 2,5

Gas from 1 kg waste m2 0,36 0,36 0,45

Daily gas generated (m3) 15,101,856 33,892,488 29,880,788 78,875,131.5



Others

- Plastic cover for dry land crops => N2O emission reduction, water savings, 

- Biochar

- Mangrove



Thank you
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