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                          Objective of the Study 
General objective:  

 

to forecast future rainfall, temperature and rice yield, and 

analyze adaptation measures to improve rice production 

under different climate change scenarios in Nui Thanh 

district, Quang Nam province, Vietnam.  

            

Specific objectives: 
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To predict yield crop in future by using result of climate 

change scenarios 

To evaluate adaptation measures to improve rice production 

under climate change, based on water management 

To forecast amount of rainfall, temperature on the future in 

the study area under climate change condition 



Study Area 
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Methodology 
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The input and output data of Aquacrop model 
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Projection of future temperature 
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Future changes in maximum temperature  

Future changes in minimum temperature 

Time 

Period 

Maximum Temperature (Tmax) (oC) 

Baseline 
Scenario A2 Scenario B2 

Tmax Change Tmax Change 

2014-2040 

30.11 

31.04 0.93 31.09 0.98 

2041-2070 32.49 2.38 31.90 1.79 

2071-2090 33.80 3.69 32.89 2.78 

Time 

Period 

Minimum Temperature (Tmin) (oC) 

Baseline 
Scenario A2 Scenario B2 

Tmin Change Tmin Change 

2014-2040 

21.60 

21.95 0.35 21.99 0.39 

2041-2070 22.70 1.10 22.41 0.81 

2071-2090 23.32 1.72 22.89 1.29 



Projection of future temperature 
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Monthly average maximum temperature for 30 years interval  

for A2 and B2 scenarios 
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Projection of future temperature 
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 Monthly average minimum temperature for 30 years interval  

for A2 and B2 scenarios 
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Projection of future precipitation 
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Percentage changes in precipitation with A2 and B2 

scenarios compared to baseline 

Time Period 

Precipitation (Precp) (mm) 

Baseline 

Scenario A2 Scenario B2 

Precp Change (%) Precp Change (%) 

2014-2040 

2655.44 

2673.05 0.66 2703.92 1.83 

2041-2070 2801.63 5.51 2747.65 3.47 

2071-2090 2914.41 9.75 2804.70 5.62 



Projection of future  

precipitation 
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Changing in precipitation 

for A2 and B2 scenarios  

compared to the baseline 

period 
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Impact of future climate change scenarios on rice 

 
Simulate rice yield and biomass of observe for A2 and B2 emission 

scenarios using Aquacrop model for winter crop 

Time period Yield (t/ha) Change (%) Biomass (t/ha) 

Baseline 2001-2010 5.21 14.89 

A2 

2014-2040 4.90 -5.97 14.00 

2041-2070 4.72 -9.42 13.49 

2071-2090 4.01 -23.05 11.46 

B2 

2014-2040 5.14 -1.29 14.70 

2041-2070 4.83 -7.31 13.80 

2071-2090 4.64 -10.96 13.26 
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Impact of future climate change scenarios on rice 

 
Simulate rice yield and biomass of observe for A2 and B2 emission 

scenarios using Aquacrop model for summer crop  

Period Yield (t/ha) 
 

Change (%) Biomass (t/ha) 

Baseline 2001-2010 5.42 15.38 

A2 

2014-2040 
5.69 5.00 16.26 

2041-2070 
5.53 2.07 15.80 

2071-2090 
5.08 -6.26 14.51 

B2 

2014-2040 
5.78 

 

6.66 
16.51 

2041-2070 
5.57 

 

2.79 
15.91 

2071-2090 
5.32 

-1.83 

15.20 
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Percentage change in rice yields with A2 and B2 scenarios for periods 2014-2040, 
2041-2040 and 2071-2090 relative to 1961-1990 
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Impacts of supplementary irrigation on rice yield for 
A2 scenario 
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Irrigation water each application (mm) 
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Impact of supplemental irrigation on rice for A2 scenario 
 (a) winter crop and (b) summer crop 
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Impacts of supplementary irrigation on rice yield for 
B2 scenario 

Impact of supplemental irrigation on rice for B2 scenario 
 (a) winter crop and (b) summer crop 
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Impact of changing 

transplanting date on 

rice yield A2 scenario 

 

-30

-20

-10

0

10

20

30

D
e

c.
1

6

D
e

c.
2

3

D
e

c.
3

0

Ja
n

.6

Ja
n

.1
3

Ja
n

.2
0

Ja
n

.2
7

F
e

b
.4

F
e

b
.1

1

F
e

b
.1

8

F
e

b
.2

5

%
 c

h
a

n
g

in
g

 i
n

 y
ie

ld
 

Transplanting dates 

2014-2040

2041-2070

2071-2090

Jan 20th and March 19th are 

current transplanting date 

 

(a) Winter crop  

(b) Summer crop 

-30

-20

-10

0

10

20

30

40

A
p

r.
1

6

A
p

r.
2

3

A
p

r.
2

8

M
a

y
.5

M
a

y
.1

2

M
a

y
.1

9

M
a

y
.2

6

Ju
n

e
.3

Ju
n

e
.1

1

Ju
n

e
.1

8

Ju
n

e
.2

5%
 c

h
a

n
g

in
g

 i
n

 y
ie

ld
 

Transplanting dates 

2014-2040

2041-2070

2071-2090



15-Mar-16 18 

Impact of changing 

transplanting date on 

rice yield B2 scenario 

 

Jan 20th and March 19th are 

current transplanting date 

 

(a) Winter crop  

(b) Summer crop 
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Conclusions 
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1. Downscaling with SDSM model has well estimated, then the 

simulated weather data downscaled by SDSM from the GCM HadCM3 

had a good agreement with observed data.  

 

2. Aquacrop model and the ETo calculator (Evapotranspiration from 

reference surface) performed satisfactorily in the study. 

 

3. The annual precipitation may increase from 0.66% to 9.75% for A2 

scenario and from 1.83% to 5.62% for B2 scenario. The precipitation 

will be decrease during rainy season and increase from mid of dry 

season. 

 

4. Evapotranspiration from a reference surface will increase during 

time of March to July, decrease on January, November and December 

for both A2 and B2 scenarios. 

 



Conclusions 
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5. Project future temperature 

   

 The minimum temperature (21.60C) 

 Increase about 0.350C, 1.100C and 1.720C in periods 2014-2040, 2041-

2070 and 2071-2090 respectively with A2 scenario;  

 Increase about 0.390C, 0.810C and 1.290C in periods 2014-2040, 2041-

2070 and 1971-2090 respectively for B2 scenario. 

     

    The maximum temperature (30.110C) 

 Increase about 0.930C (in period 2014-2040), 2.380C (in period 2041-

2070) and 3.690C (in period 2071-2090) for A2 scenario; 

 Increase about 0.980C (in period 2014-2040), 1.790C (in period 2041-
2070) and 2.780C (in period 2071-2090) for B2 scenario. 



6. Simulate the yield using Aquacrop  

15-Mar-16 21 

 For winter crop: The yield significantly decreases during 

period 2071-2090 with both A2 and B2 scenarios. The yield 

simulated by Aquacrop express a decline about 5.97% to 

23.05% and 1.29% to 10.96% percent compared to the yield 

of the baseline period for A2 and B2 scenarios respectively.  

 

 For summer crop: The yield increase about 5% and 6.67% 

for period 2014-2040, 2% and 2.78 % for 2041-2070 with 

A2 and B2 scenarios respectively. The yield will reduce 

1.83% and 6.26% for 2071-2090 with A2 and B2 scenarios 

respectively. 

 

Conclusions 
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7. Impacts of supplementary irrigation on rice yield  

 For winter crop, optimum of supplementary irrigation is at 
400mm which would increase the yield about 24.13% to 42.1% 
with A2 scenario and about 20.13% to 32.81% with B2 scenario. 
The application for irrigation water in summer crop does not 
increase the yields significantly, the optimum amount of 
supplementary irrigation is about 320mm and this would increase 
the yield by 2.32% to 2.52% with A2 scenario and 2.28% to 
2.48% with B2 scenario. 

 

8. Impact of changing sowing date on rice yield 

 Changing the transplanting dates can increase the yield to higher 
extent under climate change scenarios. The yield obtains higher if 
transplanting during 10th-30th February for winter crop, and from 
26th May to 18th June for summer crop. 

 

Conclusions 



Recommendation 
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1. Recommendations for farmers 

 

 Altering the sowing dates of the rice can help in reducing the 

negative impacts of climate change and gain higher yield. 

Transplanting during about 10th-30th February for winter crop, 

and about 26th May to 18th June for summer crop would increase 

the average rice yields. 

  

 Supplementary irrigation about 400mm for winter crop for all 

future periods and 320mm for summer crop for period 1971-1990 

to increase the average rice yields. 

 



Recommendation 
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2. Recommendation for Vietnam Council of Agricultural 
Research 

 

 The result of the research has revealed that temperature is going 
to increase and the trend of rainfall is changing (increase rainfall 
in dry season, decrease rainfall in rainy season). Therefore, 
Vietnam Council of Agricultural Research needs to determine 
how to adaptation and take steps in developing such as various 
varieties, improving water irrigated system. 

 

 Vietnam Council of Agricultural Research should organize some 
training programs and workshops related to the adaptation to 
climate change. 

 



Recommendation 

15-Mar-16 25 

3. Recommendation for Researchers 

 

 The future research should be analyzed the effect of different 

varieties to the yield of rice and assessment of their resilience to 

future climate change.  

 

 The future research with various GCM with same and other 

downscaling methods should be performed. 
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