
1 

 

CHAPTER 7 - CLIMATE CHANGE SCENARIOS FOR HA TINH AND 

THEIR EXPECTED IMPACTS

7.1. Introduction  

The previous chapter examined Ha Tinh’s present climate and history of climate-related 

disasters and this chapter now looks ahead at the climate change scenarios for the 

province and their expected impacts. The discussion begins with a review of current 

trends in key climate factors. The sub-set of climate change parameters used in scenario 

development for ecosystem-based adaptation vulnerability assessments and the 

rationale for their selection are then provided. An overview of the three scenarios 

developed for Vietnam is provided before presenting the B (2) Scenario in detail. 

Detailed maps and data tables are provided in Annexes 7.1 and 7.2. 

The analysis is the original work of the EbA Vulnerability Assessment climate specialist, and 

also draws on same four key publications used in Chapter 61.   

7.2.  Recent Trends in Key Climate Factors 

Recent trends in climate change provide initial indications regarding likely future 

changes. To assess recent trends in climate change in Ha Tinh, ISPONRE (2009) analysed 

eight key climatic factors from three climate stations (Huong Khe, Ha Tinh and Ky Anh), in 

5 year periods from 1956-1960 to 2001-2005. The results are shown in Table 7.1, and more 

graphically in Table 7.2. The only statistically significant trends were in annual average 

temperature and frequency of heat waves, both showing increases. Maximum 

temperatures also showed an increasing trend for stations at Ha Tinh City and inland at 

Huong Khe. 

                                                           

- 1
 ISPONRE (2009) Ha Tinh Assessment Report on Climate Change.  

- DONRE (2012) Climate Change Response Action Plan for Ha Tinh. 

- Ha Tinh Provincial People’s Committee (2014) REPORT: Disaster situation over the last ten years and the impacts on 
agriculture and rural development 
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Table 7.1Error! Reference source not found.: Trends in Climate Factors at three 

stations in Ha Tinh, 5-year periods from 1956-2005 

Factor 
Statio

n 

195

6-

196

0 

196

1-

196

5 

196

6-

197

0 

197

1-

197

5 

197

6-

198

0 

198

1-

198

5 

198

6-

199

0 

199

1-

199

5 

199

6-

200

0 

200

1-

200

5 

Sunshine hours 

(hour) 

Ha 

Tinh 
- 

1,67

4 

1,57

4 

1,62

0 

1,65

4 

1,67

4 

1,78

4 

1,62

2 

1,56

0 

1,48

2 

Huong 

Khe 
- - - - - - - - - - 

Ky Anh 
- - - 

1,65

0 

1,67

8 

1,82

2 

1,86

0 

1,78

6 

1,77

0 

1,46

0 

Average 

temparature (oC) 

Ha 

Tinh 
- 23.8 23.7 23.7 13.8 23.7 24.1 24.1 24.4 24.5 

Huong 

Khe 
- 23.5 23.4 23.4 23.6 23.7 24.1 24.1 24.2 24.3 

Ky Anh - 23.9 24.1 24.0 24.3 24.0 24.6 24.4 24.5 24.5 

Maximum 

temparature (oC) 

Ha 

Tinh 
- 38.1 39.5 38.5 39.7 39.3 39.9 40.2 39.9 40.0 

Huong 

Khe 
- 39.5 39.3 41.1 41.2 40.5 40.3 42.6 41.0 41.0 

Ky Anh - 38.3 38.8 38.6 40.4 39.3 39.5 39.4 38.3 38.8 

Minimum 

temparature (oC) 

Ha 

Tinh 
- 7.6 8.6 7.6 8.2 7.3 8.2 8.1 7.5 9.0 

Huong 

Khe 
- 2.8 5.9 2.6 6.5 5.5 6.5 5.4 3.6 8.5 

Ky Anh - 8.3 9.4 6.9 8.9 7.5 7.8 9.2 8.4 10.4 

Annual Rainfall 

(mm) 

Ha 

Tinh 
- 

2,12

8 

2,43

8 

2,97

4 

2,54

1 

2,57

2 

2,93

8 

3,02

0 

2,18

8 

2,68

0 

Huong 

Khe 
- 

2,55

2 

2,11

4 

2,33

6 

2,18

2 

2,46

2 

2,81

6 

2,28

0 

2,25

6 

1,86

2 

Ky Anh 
- 

2,67

6 

2,91

2 

2,97

2 

2,73

6 

3,19

0 

2,82

8 

2,44

6 

2,86

6 

2,61

4 

Highest daily 

Rainfall (mm) 

Ha 

Tinh 
- 

244.

7 

308.

3 

456.

1 

502.

4 

434.

9 

546.

0 

657.

2 

266.

1 

401.

6 

Huong 

Khe 
- 

274.

6 

290.

3 

411.

2 

313.

2 

492.

6 

347.

0 

294.

4 

357.

3 

302.

6 

Ky Anh 
- 

206.

3 

790.

1 

377.

7 

475.

8 

519.

1 

367.

8 

484.

2 

480.

1 

359.

0 

Evaporation (mm) 

Ha 

Tinh 

320.

1 
768 8.8 832 784 730 74.2 820 884 908 

Huong - 722 906 946 1,02 1,06 840 672 774 760 
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Khe 4 8 

Ky Anh 316.

6 

1,07

0 

1,32

8 

1,12

8 

1,08

6 

1,03

4 

1,03

3 

1,04

0 

1,07

2 
984 

No. of hot and dry 

days  

Ha 

Tinh 
 62 77 68 72 89 93 79 103 81 

Huong 

Khe 
 94 99 96 96 94 116 115 103 100 

No. of storms 

including those in 

coastal line of 

Nghe An-Ha Tinh-

Quang Binh 

           

- 8 6 4 7 4 4 2 2 2 2 

 

          

Average No. of 

heat waves 

Ha 

Tinh 
- 

912.

4 
15.4 13.6 14.4 17.8 18.6 15.8 20.6 16.2 

Huong 

Khe 
- 18.8 19.8 19.2 19.2 18.8 23.2 23.0 20.6 20.0 

Source: Institute of Meteorology, Hydrology and Environment

Table 7.1: Trends in Climate Factors 

Climate Trend Trend   Increasing 

Irregular Rainfall in Rainy 

season 
 

 Highly 

increasing 

Annual rainfall   Decreasing 

Average annual 

temperature 
 

 Highly 

decreasing 

Heat waves/ hot-dry days   Unchanged 

Meteorological Droughts    

Cold spells    

Tropical hurricanes/ 

depressions 
 

  

Unusual strong wind 

(cyclone) 
 

  

Lightning    

The impacts of these climate changes shown in Table 7.3 and their likely implications are 

discussed in the following sections. 
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Table7.2: Trends in climate-related impacts 

Climate Trend Trend   Increasing 

Upstream floods/ flash flood  
 Highly 

increasing 

River bank erosion and landslides   Decreasing 

Downstream widespread 

inundation 
 

 Highly 

decreasing 

Sedimentation of reservoirs and 

river mouths 
 

 Unchanged 

Agricultural Droughts    

Water Shortages for domestic 

and industrial use 
 

  

Forest fires caused by hot dry 

weather 
 

  

Loss of forests and agricultural 

land by sea level rise 
 

  

Increasing salinization of coastal 

plains 
 

  

Storm damage to infrastructure  

 

 

 

 

  

7.3.  Selection of Climate Change Parameters for the Vulnerability Assessment 

As discussed in Chapter 6, there are a lot of different factors and parameters that can be 

used to measure climate variability and climate change. For this EbA vulnerability 

assessment, it was necessary to focus on a limited number of parameters, relevant to our 

objectives, for which reliable data exists, and for which likely consequences of those 

changes could be interpreted. These are presented in Table 7.2. The following factors 

were considered in making this selection.  

When looking at the species of plants and animals that make up natural ecosystems, we 

can think in terms of “comfort zones” - the range of climatic conditions to which each 

species is best suited, and in which they will thrive. Similarly with agricultural crops and 

tree plantations of both native and exotic species, there are climatic conditions that are 

most appropriate for growing each of these species. In this context, measures of average 

annual changes in temperature and rainfall are not so useful. They tend to even out 

changes in different directions that happen in different seasons, and do not lead to any 

real understanding of how living things will be affected.  

Changes in extremes and the duration that those extremes persist are more informative, 

as they may relate to thresholds beyond which agricultural and plantation forestry 
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productivity may be affected, and key species in natural ecosystems may be affected. 

For example, in coral reefs, if sea water temperature exceeds a certain threshold, the 

symbiotic algae in the coral polyps start to produce more toxic by-products. To protect 

themselves, coral polyps then expel the algae. If the high temperature only lasts for a few 

days, the algae can return, and the coral can recover. However, if the elevated water 

temperature persists for a longer period, the algae do not return and such a long-term 

coral bleaching event can lead to mass mortality of the corals. 

Similarly, the growth of rice and other crops is widely thought to be stimulated by higher 

levels of atmospheric carbon dioxide, through the stimulation of more efficient 

photosynthesis. However, theoretical, experimental and on-farm research have shown 

that increased carbon dioxide concentration, combined with increased temperature 

actually reduces rice yield2. 

                                                           
2
 Simulated yield potential in the major rice-growing regions of Asia with present atmospheric CO2 concentration decreased 

by 7% for every 1°C rise above current mean temperature (Mathews et al 1997). Nevertheless, it is unlikely that rice plants 

are responding to mean temperature. Further researchhas shown that the strongest correlation is between increasing night 

time temperature during the growing season, and reduced rice grain yield. It appears that while plants are producing more 

in the day time as photosynthesis is indeed increased, they are also burning up more energy at night time as respiration is 

also increased with higher temperature, with the net result of lower yield (Peng et.al 2004).  
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Table 7.3: Important Climate Change Parameters and their impacts 

Parameter Specific  Change Rationale/importance 

Temperature 

Hot season hotter and 

longer 

Reduced soil moisture and increased evaporation, 

can cause crop wilting and increased risk of 

agricultural drought. Forest fire risk may be 

increased. Frequency of some pest and disease 

outbreaks may increase. 

More days > 35oC  

Heat stress impacts on humans, crops, and 

livestock as well as wild species. Forest fire risk may 

be increased. 

Temperature increasing 

faster and earlier in 

Spring 

May cause changes in phenology of crops and 

wild plant species, and changes in timing of  life-

cycle stages of wild insect, animal and bird species 

Precipitation 

Dry season drier, more 

dry days 

Both hydrological and agricultural drought risk 

increased, significant issue for crop production.  

More rainfall in rainy 

season  

Waterlogging may reduce productivity of certain 

crops and trees. Inundation of lowlands may be 

more common, infrastructure may be damaged. 

Reservoir capacity may eb exceeded with a 

danger of dam failure 

More days with high 

rainfall events (>50mm 

rain)  

Increases chance of destructive flash floods, 

erosion and landslides 

Storms 

Storms with increasing 

speed(intensity)/stronger 

winds 

Significant physical damage to crops, 

infrastructure, property and life, huge economic 

cost 

Storms more 

unpredictable and 

happening at different 

times 

More difficult to plan response, and e.g. to adjust 

cropping calendar to avoid storm damage 

Sea Level 

Rise 

3mm/year in last 20 

years, 1m rise predicted 

by  year 2100 

Erosion, submergence of coastal land and saline 

intrusion 

The selected parameters combine those that are highly relevant to existing climate-

related disasters in Ha Tinh - particularly storms and rainfall changes (relating to both 

floods and droughts) - with sea-level rise that is likely to become of increasing concern in 

the future. 

The next section examines the different climate change scenarios and expected 

impacts for these key parameters.   
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7.4. Main Climate Change Scenarios and their Expected Impacts  

7.4.1. Climate Change Scenarios 

The climate change and sea level rise scenarios developed and published for Vietnam in 

2009 were based on the low (B1), medium (B2) and high (A2, A1Fi) scenarios. The 

average B2 scenario was recommended for all Ministries, sectors and localities for initial 

assessment of the impact of climate change and sea level rise and to design action 

plans to respond to climate change. These scenarios were updated and elaborated for 

each province in 2012 (MONRE, 2012). The general scenarios for Ha Tinh for temperature 

and rainfall changes as well as sea level riseare all taken from MONRE (2012). Then, for 

the present provincial-level assessment in Ha Tinh, additional analysis and maps showing 

key temperature and precipitation change parameters have been prepared presenting 

the baseline situation, and predicted changes for 2030, 2050 and 2100,  again reflecting 

the medium emissions (B2) scenario.   

7.4.1.1. Scenarios for Changes in Temperature  

The three scenarios predicted for annual average temperature change in Ha Tinh are:  

 Low emission scenario (B1):  By 2100, annual mean temperature in most of 

areas of Vietnam north of Hua Thien-Hue (Including Ha Tinh) will have increased 

by 1.6 to 2.2° C relative to the baseline period (1980-1999).  

 Medium emission scenarios (B2):  by 2050, annual mean temperature in areas 

from Ha Tinh to Quang Tri will have increased by 1.6 to 1.8° C. By 2100, it is 

forecast to increase by 3.1 to 3.3° C.    

 High emission scenario (A2): by 2100, annual mean temperature in most of 

the country will have increased by between 2.5 to more than 3.7° C.  

However, as discussed above, for adaptation considerations, the more important 

parameters than average annual temperature are the extremes: average maximum 

temperature and the number of hot days.   

Four season changes for average maximum temperature (Tmax) in 2100 over baseline 

under the B2 scenario are shown in Map 7.1. The variation in the magnitude of change 

broadly reflects local latitude and altitude, greatest in the southeast and least in the 

northwest. The baseline level of Tmax is already quite high, between 31.2 and 32.9 in 

spring and between 33.6 and 35.6 in summer. Predictions are for this to increase by 2100 

to between 3.3-4.2oC in spring, and in summer by between 3.3 and 3.8 oC.   

Four season changes in the number of hot days (maximum temperature above 

35° C) over the baseline are shown in Map 7.2. The baseline level is also quite high. 

Depending on location, hot days currently occur from 60 - 90 days (~ 33-50% of the time) 

over the six spring and summer months. They are predicted to increase by between 15 

and 30 days over this baseline by 2100. The total number of very hot days (>35 degrees 

C) may increase by up to 35 days in 2030, up to 38 days by 2050, and up to 54 days by 

2100.   
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Although not modelled by MONRE or this report, the number of cold snaps is expected to 

decrease, as general temperatures rise.   

The full sets of the maps (baseline, 2030, 2050 and 2100) and the commune level data 

sets are provided in Annex 7.1.     

 

Map 7.1: Four Season Change in Average 

Maximum Temperature; 2100 over 

baseline (B2) 

Map 7.2:  Change in the Number of Very Hot 

Days (>35oC) for Ha Tinh, 2050 over Baseline 

(1980- 1999) 
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Map 7.3: Seasonal Change in 

Precipitation by 2100, over baseline  (%) 

Map 7.4:  Seasonal Change in Number of Dry 

Days by 2050, over baseline 

  

7.4.1.2. Scenarios for Changes in Precipitation 

Rainfall in the dry season is expected to decrease in most regions of Vietnam, particularly 

in the southern region.  Rainfall during the rainy season and the total annual rainfall are 

forecasted to increase in all zones.  

• Low emission scenario (B1): By 2100, annual rainfall will have increased in most 

of Vietnam by about 6% relatively to the reference period 1980-1999.  

• Medium emission scenarios (B2): By 2100, annual rainfall will have increased 

by about 2 to 7% in most of the country. In general, the dry season rainfall would 

decrease and rainy season rainfall would increase. Maximum daily rainfall will 

increase in the North Central zones (including Ha Tinh). Extraordinary daily rainfall 

may occur anywhere, with rainfall about two times higher than present 

maximum daily rainfall.  

• High emission scenario (A2): By 2100, annual rainfall will have increased by 

between 2 and 10 % over most of the country.  

Map 7.3 shows the percentage change in seasonal precipitation between baseline and 

2100 for Ha Tinh.   Depending on locality, spring –  a critical season for agriculture 

–  is predicted to become drier by from 4.3 to 9.9 %.  All other seasons will become 

wetter, particularly the summer, when rainfall will increase 5.3-11.4%. Maps and data sets 

of the seasonal baseline for precipitation and the predicted changes for 2030, 2050 and 

2100 are provided in Annex 7.2.    
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The number of dry days is also set to increase by up to 10%, from the baseline of 165 / yr 

to 181 /yr in 2050.  Map 7.4 shows the four season changes over baseline by 2050.  The 

summer season (June-Aug) has the highest baseline number of dry days (65), and is least 

affected, but dry days in the spring and autumn seasons increase by around 10% by 

2050.  All the maps and the data set are provided in Annex 7.2. 

7.4.1.3. Scenarios for Sea Level Rise 

Sea level rise, over the 1980-1999 baselines, in most of the coastal zones of Vietnam, for 

the different emissions scenarios, by 2100 is as follows:  

• Low emission scenario (B1):  Between 49 and 64 cm.   

• Medium emission scenarios (B2): Between  60 and 71 cm.  

• High emission scenario (A2):  Over 100 cm

Table 7.5:  Expected Sea Level Rise in Vietnam under three emissions scenarios 

Source: IMHEN (2012)

Map 7.5 shows the areas of Ha Tinh that would be affected by a one metre rise in sea 

level3.   Other national level studies modelling the impacts of sea level rise have 

estimated that 24.3 km2 of Ha Tinh would be submerged by a 1 m SLR, representing 0.41% 

of the provincial land area, 0.01% of the national land area and 0.17% of the national 

inunduated area (Carew Reid 2007)4.  

  

                                                           
3
  Mapping is only possible at the 1 m contour interval  - the map is intended for illustration only, the actual area affected 

under the B(2) scenario would be less than that shown.   

 
4
  NB The top five most affected provinces have 40-50% of their land area inundated.  

 

Scenario  Specific Value  
Sea Level Rise (cm) 

2020 2050 2070 2100 

Very High 

(A1F1) 

Upper  boundary 11.8 33.4 57.1 101.7 

Middle  boundary 6.5 18.5 31 52.9 

Lower boundary 2.6 7.6 12.6 20.3 

High  

(A2) 

Upper  boundary 11.8 30.8 48.9 85.9 

Middle  boundary 6.6 16.8 26.1 44.5 

Lower boundary 2.7 6.6 10.2 16.8 

Medium  

(B2) 

Upper  boundary 11.7 30.1 45.8 73.7 

Middle  boundary 6.6 16.2 23.9 37 

Lower boundary 2.6 6.1 8.7 12.9 



11 

 

Map 7.5:  Areas of Ha Tinh that would flood under 1 m5 rise in sea level (highlighted 

in red) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source:  MONRE (2012) 

7.4.1.4. Scenarios for Storms 

Changes in the frequency and intensity of storms have not been formally modelled.  

However, it is expected that the changes in temperature and rainfall will translate into:  

(i) increasing wind speeds associated with storms;  

(ii) increased unpredictability of the timing of storms. 

7.4.2.  Expected Impacts of Climate Change In Ha Tinh 

This section reviews the expected changes in key parameters and some general impacts 

anticipated on natural ecosystems, agriculture forestry and fisheries and settlements and 

infrastructure.   Interactions between the parameters are highlighted.  It must be noted, 

however, that it is beyond the scope of this study to provide a detailed review of the 

literature on the impacts of climate change on all the relevant ecosystems, natural 

resource based activites, and urban environments/infrastructure.  The local-level 

vulnerability assessments will examine impacts in more detail. 

7.4.2.1. Impacts of rising temperatures and increasing number of very hot days 

                                                           
5
 Best possible resolution, though maximum SLR expected by 2100 under B(2) scenario is 73.7 cm.   
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As discussed above, the average temperature in Ha Tinh is set to increase by 3.1 to 3.3 oC 

by 2100 - far above the IPCC target (global) ceiling of a 1.5oC change.   Additionally, 

average daily maximum temperature during June-August may increase by 2 oC by 2050, 

and by over 4 oC by 2100.  The number of very hot days (>35 oC) may increase from a 

baseline of 76 days, by up to 38 days (50%) by 2050, and by up to 54 days (71%) by 2100.   

6.4.2.1.1. Impacts on Natural Ecosystems 

Forests  

Relatively undisturbed natural forest areas of Ha Tinh are concentrated in two main 

areas:  the Lao border area –  stretching from Huong Son LLC, through Vu Quang 

National Park across to Huong Khe district - and the watershed of the Ke Go reservoir.  

The plant and animal species composition in the three main forest types, tropical and 

sub-tropical moist evergreen broadleaf forests, and very limited areas of lowland 

limestone forest, is determined by the range of preferred conditions (comfort zones) of 

each of the individual species.  Theoretically, the response of species to increasing 

average maximum temperatures will be a distributional shift either by altitude or latitude 

to a place where the climate conditions are still within their comfort zone.  In general, for 

every centigrade degree of temperature change, a 100-200m increase in altitude 

(depending on moisture conditions) or a 35 km increase in latitude (move of towards the 

pole) is required to find a place with the same original temperature.  In practice, given 

the complexity of forest ecosystems, it is extremely difficult to predict any specific 

changes.  For trees, with long life spans,distributional changes will be effected by their 

abilitiy to regenerate successfully, but depending on species, this may also be affected 

by the presence of pollinators and seed dispersers.  Most animal species are mobile, but 

their flexibility to move in response to temperature change may be limited by the 

distribution of their food species and other habitat factors.   The increasing number of 

very hot days –  up to 54 in 2100, may exceed temperature tolerances of some 

species and lead to mortality and local extinction.   

6.4.2.1.2. Impacts on Agriculture, Forestry and Fisheries 

a. Agriculture 

Agriculture in Ha Tinh is dominated by the cultivation of cereals, particularly rice and 

maize.  Peanuts are also widely grown.  Sweet potato and cassava are locally important.   

Amongst tree crops, rubber and citrus, are most important.   

Temperature is a primary factor affecting the rate of development of all species and 

warmer temperatures and more frequent extreme temperature events will have an 

impact on plant productivity. Pollination is particularly sensitive to temperature extremes 

and few adaptation strategies are available to cope with this, other than to select for 

species and varieties that shed pollen during the cooler periods of the day or are 

indeterminate so flowering occurs over a longer period of the growing season. In 

controlled environment studies, warm temperatures increased the speed of 

phenological development, but there was no effect on vegetative biomass compared 

to normal temperatures. Reproduction was most affected by warmer temperatures and 

in all cases grain yield in maize was significantly reduced by as much as 80− 90% from 
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a normal temperature regime.  Furthermore, temperature effects are exacerbated by 

water deficits or excess soil water (Hatfield and Preuger, 2015).  

According to the IPCC, in tropical regions, the increase of average temperature has 

negative impacts on productivity of most kinds of grain and wet rice. If temperature 

increases by 1° C, maize productivity will decrease 5 - 20% and it could drop by as 

much as 60% if temperature rises by 4° C. If the temperature increases by 3° C, 

crops in all areas will face severe threats (Fisher et al., 2002 and Rosenzweig et al., 2001). 

In many places rice is already grown at the upper end of its preferred temperature range 

(22-28 ° C) and in tropical Southeast Asia it has been clearly demonstrated that 

increasing temperature reduces rice yields (Feng et al 2004).  Yield could decline by 10% 

for each additional degree rise in temperature. The combination of increased 

temperature and more frequent droughts (see below) is likely to make rice growing less 

and less successful for Ha Tinh’s farmers in the future. Meanwhile, tuber crops (such as 

sweet potato and cassava) may enjoy yield increases, as they tend to develop a higher 

root tuber/trunk ratio with higher temperatures.   

At the same time, the general increase in temperature will be accompanied by a 

decrease in the frequency and duration of cold snaps - that will benefit both rice 

cultivation (reduction in replanting) and citrus production (reduction in fruit abortion).  

Optimal conditions for rubber (latex) production include: 

 Maximum temperatures of 29oC - 34oC and minimum of about 20oC or more with 

a monthly mean of 25 to 28oC; 

 Rainfall of 2000 -  3000 mm evenly distributed without any marked dry season 

and with 125 to 150 rainy days per annum; 

 Absence of strong winds6 

By this reckoning, Ha Tinh is already a borderline area for rubber production in terms of 

prevailing temperature, dry season and high winds, and the predicted changes are likely 

to reduce productivity.     

Citrus crops have complex environmental and climatic requirements for optimal fruit 

production.   Impacts of increased temperatures include:  less flower bud induction; 

Higher fruit drop; faster volume growth of fruit; earlier maturation; poorer fruit color; earlier 

loss of juice; faster decline in acidity.  Prolonged cool temperatures are required to 

induce flowering (Albrigo 2016).   

For many different crops, increasing temperatures increase the incidence, severity and 

range of pest and disease attacks.   

b. Forestry 

Ha Tinh’s forestry sector focuses primarily on plantation species such as acacia, 

eucalyptus and pine.  As mean temperatures increases over time the area suitable for 

pine will shrink and shift altitudinally towards areas of higher elevation where 

temperatures are still within its comfort zone. 

                                                           
6
 http://rubberboard.org.in/ManageCultivation.asp?Id=33  

http://rubberboard.org.in/ManageCultivation.asp?Id=33
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The main plantation species in Ha Tinh is a clonal Acacia hybrid (Acacia mangium ×  

Acacia auriculiformis), and it has wide average climatic tolerances:  temperatures from 

12 to 35° C, annual precipitation from  1200 to 1850 mm, and elevation is 50– 350 

m (Vozzo 2002).  Thus, in Ha Tinh it is grown well within its comfort zone.  Climate change 

induced temperature increases and increases in the number of hot days may enhance 

growth rates and productivity.  However increased temperatures may increase the 

frequency of pest outbreaks, which are are difficult to control, especially in the remote 

and mountainous areas on the Lao border.  

Increased average and maximum temperatures and increased frequency of hot days in 

combination with drought factors (lower spring rain and more dry days) increases the risk 

and incidence of forest fires.    

c. Aquaculture 

The pond and cage aquaculture sector is an important and growing sector in the 

economy of Ha Tinh.  Both fish and shrimp are extremely sensitive to water temperature. 

Oxygen levels in water decline as water temperature increases, and at the same time 

respiration rates increase.  Higher temperatures also increase evaporation, raising  

salinity, changing the pH and encouraging algal growth and disease.  So, as average 

and maximum air temperatures rise with climate change, it will become more expensive 

and in some cases impossible to maintain suitable conditions in pond, rivers and 

estuaries.   

Reduced river flows in the dry season combined with sea level rise will increase salinity 

further up the estuaries, increasing the area suitable for brackish water cage fish 

aquaculture. 

d. Capture fishery 

In general, rapid or dramatic increases in temperature above normal maximum 

temperatures are expected to have significant negative effects on overall viability of 

some natural fish populations (Munday et al., 2008). Fish are particularly sensitive to 

temperature changes early in their life histories. Warming can have either a positive or 

negative effect on egg production, depending on whether the target fish species is 

close to its thermal optimum. An increase in temperature of 1-3° C could shorten the 

incubation period of eggs for pelagic spawning (Munday et al., 2007), enhancing 

survival. 

The Indo-Pacific Mackerel (Rastrelliger brachysoma) is one of the most important species 

for income and food security in the capture fishery of Ha Tinh.  It is a shallow pelagic 

species that spawns offshore, but after eggs hatch, the juvenile mackerel travel onshore 

via currents to develop in mangrove/wetland environments (Venkataraman, 1970). There 

is very little information about the temperature specific impacts of climate change on 

this species and their adaptive capacity, however studies such as those by Pradhan and 

Reddy (1962) carried out nearly 50 years ago, show that mackerel may well be highly 

vulnerable to changes in temperature. As seas warm, mackerel and other species may 
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be expected to shift their distribution northwards into cooler water to stay within their 

temperature comfort zone.   

Squid, on the other hand, is likely to thrive in warmer seas. Increased growth rates, 

accelerated life histories and rapid turnover in populations will potentially lead to 

population expansion at the expense of slower-growing teleost competitors (Jackson, 

2004). However, under continued temperature increases there will likely come a point 

where growth rates start to decrease as metabolic costs continue to rise and growth 

potential is subsequently reduced (Pecl and Jackson, 2008).  

6.4.2.1.3. Impacts on urban and rural settlements and infrastructure 

It is well-known that urban centres are heat islands, with temperatures 2-3 oC higher than 

surrounding areas. Increased temperature and increased number of hot days resulting 

from climate change may push temperatures in Ha Tinh City, the Vung Anh Industrial 

area and other towns to unbearable levels at certain periods. Heat stress can directly 

cause sickness and in some cases even death. It can also increase the frequency of 

other diseases.   

Increased temperatures will increase evaporation from reservoirs, affecting domestic and 

industrial water supplies and irrigation.   Very hot days affect transport infrastructure by 

melting the tarmac, causing increased damage to road surfaces.  

7.4.2.2. Impacts of increased and more intense rainfall in the rainy season 

Climate change will lead to increased rainfall, in summer, winter and particularly the 

autumn.  The rainy season (September –  November) will be shorter, and the number 

of heavy rainfall days will increase, and storms will be more severe (see below).  By 2050 

there is expected to be 4.4 - 8% more rain in the autumn, and by 2100 this change could 

rise to 5.3 - 11.4%.  This will increase the severity of the flooding already experienced in 

the province.    

7.4.2.2.1. Impacts on natural ecosystems 

The natural terrestrial forests of Ha Tinh are moist evergreen formations. Additional heavy 

rainfall in the rainy season is not likely to have a major impact on intact forest. In some 

low-lying areas some species may not tolerate extended waterlogging, and may slightly 

shift their preferred area, but this will not have a noticeable effect on the forest as a 

whole. 

Increased and more concentrated rainfall will increase water flows and leading to 

flooding in all four major river basis - the La, Cua Sot, Cua Nhuong and Cua Khau.  

Annual flow is likely to rise by 3-4% by 2050 and by 6-7% by 2100.  Flood flows are likely to 

increase 6-7% and 10-12% in the same periods.   However, dry season flows (see 4.2.3 

below) are likely to reduce by 5-7% by 2050 and 12-13% by 2100.  These decreased flows 

will increase salinity by an estimated 1 part per million in the Cua Sot, Cua Nhuong and 

Cua Khau rivers, and saline intrusion will extend further inland (ISPONRE 2009).  

Mangrove species are sensitive to water salinity –  so both extensive floods and 

reduced river flows leading to saline intrusion are likely to stress them, particularly if 
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regularly repeated.  Prolonged submersion can also cause the death of some mangrove 

trees. The remaining mangrove areas in Ha Tinh are very small, so repeated stress could 

lead to a local extinction. 

Heavy rainfall causes increased inflow of freshwater into estuaries changing the salinity 

profile which could affect the distribution and abundance of brackish water species.  But 

this will most likely only be a temporary change each time a heavy rainfall event occurs. 

7.4.2.2.2. Impacts on Agriculture, Forestry and Fisheries 

It is unlikely that the overall increase in annual rainfall in itself will significantly stress any Ha 

Tinh’s agricultural, forestry or fishery species, however, the increase in rainfall during the 

late summer may affect the harvest of certain crops, particularly rice, and require 

increased seasonal drainage.   

Sudden heavy rainfall after a period drought  can cause physical damage due to the 

rapid erosion of dry soils, resulting in the loss of soil fertility and the soil itself.  Some crops, 

notably cassava and maize, if drought-stressed and then suddenly exposed to large 

amounts of rain, can accumulate hydrogen cyanide (or prussic acid), and become 

poisonous. Cases of people dying after consuming cassava with high levels of prussic 

acid have been reported from Kenya and the Philippines (UNEP 2016). Such climatic 

patterns are already a commonly experienced in Ha Tinh, particularly when an El Nino 

period is rapidly followed by a La Nina period, and may happen more frequently and 

more intensely under climate change.   

Higher temperatures and humidity also increase the threat from insect pests and 

diseases.  Aflotoxins, molds that can affect plant crops and can cause liver damage and 

blindness in humans, are also spreading to more areas as climate changes causes these 

kinds of shifts in weather patterns (UNEP 2016). 

As described in Chapter 6, floods in Ha Tinh regularly cause substantial damage to 

agriculture and infrastructure, and changing rainfall and storm patterns are likely to 

increase flooding.  Losses are incurred from the erosion of agricultural land close to the 

river banks, prolonged inundation of fields and deposition of mud.  

The sudden influx of rainwater into estuaries can cause a sudden drop in salinity with 

severe impacts on the brackish and salt water aquaculture sector of the province as 

shrimps and other aquatic species cannot tolerate the sudden shock.  

Short term harvesting cycles for acacia production forest, conversion of forest to 

agriculture, and illegal logging, all add up to more rapid run-off and greater erosion, 

causing flooding to happen even more rapidly, and landslides to become even worse as 

watershed forests will not have enough trees to retain soil and slow down run-off. In the 

2010 floods, huge volumes of soil and dirt were swept away, much of it ending up in 

reservoirs.  Without changes to forest management practices, we could see even larger 

amounts being swept away by heavier rains in the future. 
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7.4.2.2.3. Impact on rural and urban settlements and infrastructure 

The topography of Ha Tinh means that flash floods in upland areas and widespread 

inundation in lower lying areas, with all the associated impacts that go along with these, 

will increase with the heavier rains resulting from climate change.  Many settlement areas 

will be affected, with inundation periods varying from hours to days, depending on 

locality.  As sea level rises and natural drainage is reduced, inundation will be 

exacerbated.  

The changes in precipitation patterns will lead to increased erosion and landslides, 

causing more damage roads and railways and increasing sedimentation in reservoirs 

and irrigation canals.   

Ha Tinh has over 300 reservoirs of various sizes.  With precipitation increasingly 

concentrated in the rainy season, and increasing sedimentation reducing their capacity, 

many may not be able to store the full volume of water flowing into them and may be at 

risk of failure, as threatened Ho Ho Dam in 2010.  This would pose significant threats to 

areas downstream of these reservoirs.   

7.4.2.3. Impacts of longer and drier dry seasons  

While total precipitation in Ha Tinh is expected to rise, the rainfall in spring (March-May) is 

expected to decline by 2.3 –  5 % by 2050, and by 4.3 –  9.9% by by 2100 (Map 3 

and Annex 7.2).   

The number of dry days per year is predicted to increase by around 10%, from the 

baseline of 142 days/ yr, to 159 days/yr in 2050, and 160 days in 2100, particularly in the 

spring, when the increase over baseline will be about 30% (Map 4 and Annex 7.2).  

The hot, dry Lao wind is expected to start earlier in the year, end later and episodes are 

expected to last longer.   

7.4.2.3.1. Impacts on Natural Ecosystems 

Longer and drier dry season will affect forest ecosystems in a similar way as increasing 

temperatures, described in the previous section, taking some species out of their 

“comfort zones” and ultimately changing population distribution and size, or killing them 

outright.   

The more intense dry season will reduce water flows in rivers, aggravating the already 

serious problems caused by excessive offtakes for irrigation and domestic water supply 

and affecting many biophysical aspects of natural ecosystems in ways that are hard to 

predict.   

As discussed above, mangroves are sensitive to changes in salinity.  The recent dieback 

of 10,000 ha of mangrove in northeastern Australia has been attributed to drought and 

high temperatures brought by climate change7.   

The combination of high temperatures and drought dramatically increases the risk of 

forest fire.  In 2016, Ha Tinh reached the maximum Level V risk and Temperature the 

                                                           
7
 http://www.abc.net.au/news/2016-07-10/unprecedented-10000-hectares-of-mangroves-die/7552968 
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impacts described for increased temperature and with will increase risk of forest fire.   The 

majority of these fires take place in plantation forests –  where the canopy is more 

open and resinous species such as eucalyptus and pine are found in dense 

concentrations.   

Despite this, forest fires are not presently considered as a major problem in Ha Tinh, and 

are not seen as a threat to natural ecosystems.  But with climate change bringing 

prolonged dry periods as well as higher temperatures and more very hot days, combined 

with the likelihood of more frequent and intense El Nino cycles in the future, thousands of 

hectares may be at much higher risk, and forest fires will become a matter that warrants 

increased care and attention.  

7.4.2.3.2. Impacts on Agriculture, Forestry and Fisheries 

The interaction between droughts, rising temperatures and sea level rise will exacerbate 

the problem of salinization of surface and ground water already being widely 

experienced across the province.  

Salinization results in further freshwater shortages for agricultural production. High levels of 

evaporation (960 –  1,200 mm p.a.) coupled with poor ability of coastal sandy land to 

retain water causes the many coastal areas to already have difficulty in securing 

sufficient water supply when faced with extended droughts and salinization in estuaries 

progressively moving deeper inland. Such situations may be experienced more 

frequently under future climate change scenarios. 

In addition, there is a growing annual water demand for sand-based aquaculture. On 

average, each hectare of aquaculture land would need 30,000 m3 freshwater every 

year.  The main water sources for sand- based shrimp farming come from local ground 

water. Although quite rich, ground water sources in Ha Tinh are not evenly distributed at 

different depth levels. The coastal plain area has narrow but rich ground water sources, 

but these are usually salinized causing challenges for production and daily life. The 

midland area has deep ground water sources which are subject to exhaustion during the 

dry season.  

7.4.2.3.3. Impacts on rural and urban settlements and infrastructure 

In recent years, drought has appeared unexpectedly and in more extreme forms, and 

already most reservoirs in Ha Tinh are not able to supply sufficient water for agricultural 

production in severe droughts.  

Reduced rainfall in upland areas, together with increased temperatures, and increased 

evaporation, result in water levels in reservoirs dropping to significantly low levels.  

Extended droughts together with sea level rise and increasing salinization plus increased 

environmental pollution after storms and floods, will make provision of sufficient clean 

freshwater to meet daily consumption and production needs even more challenging. 

This will in turn affect production, socio-economic development and people’s lives. 

7.4.2.4. Impacts of sea level rise 
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Under the medium emissions scenario (B2), the inundated/salinised area of Ha Tinh would 

be 287 km 2 or less 5 % of the total area of the province.  The majority of the inundated 

areas will occur in rice cultivation land, urban land and residential areas, as well as in 

aquaculture land and coastal fishing villages in Ky Anh, Nghi Xuan and Loc Ha.  

7.4.2.4.1. Impacts on Natural Ecosystems 

In estuarine and coastal areas, the high sea level rise would alter the dynamic balance 

between river and ocean, which in turn will change the sediment accumulating process 

in the river estuary and river bank area, requiring increasingly expensive maintenance.  

As mentioned above, mangroves are sensitive to salinity changes, and in the estuaries 

may be killed or, where not confined by saline intrusion barriers, will retreat further inland.      

7.4.2.4.2. Impacts on Agriculture Forestry and Fisheries 

In the interim period, saline intrusions caused by sea level rise, and exacerbated by 

reductions in environmental flows in the river systems (due to drought and temperature 

increases) cause agricultural productivity to drop significantly, especially for the Winter-

Spring crops.   

Coastal forests, particularly mangroves, but also planted casuarina and acacia will be at 

risk.  Casuarinas and the native Melaleuca species are tolerant of both salt and 

inundation.   

7.4.2.4.3. Impacts on Urban and rural settlements and infrastructure 

As Map 5 indicates, much urban and residential land and key transport corridors 

(National Highway 1A) would be submerged under a 1 m rise in sea level, unless coastal 

and estuary defensive dikes were raised and maintained.   

Sea level rise and saline intrusion are likely to cause contamination of near-coastal 

aquifers and surface waters, affecting water supply for domestic, agricultural and 

industrial users.  

7.4.2.5. Impacts of storms and strong winds 

Related to the changing patterns of rainfall discussed above, the intensity and frequency 

of storms is expected to increase, and their timing to become more erratic and 

unpredictable.  In Ha Tinh, storms occur from August to October on almost an annual 

basis (see Chapter 6). In addition to the floods, discussed above, storms bring high winds, 

lightening and, in coastal areas, storm surges.  With increased storm frequency, intensity 

and unpredictability caused by climate change, these phenomena are all likely to 

increase. 

7.4.2.5.1. Impacts on natural ecosystems 

Natural forests tend to be more resilient to storm winds than plantation forest, due to their 

mixed species and age structures.  However, storm damage to natural forests in north-

central Vietnam is relatively common and includes windthrow as well as broken 

branches.   
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Mangroves typically provide protection to areas backing estuaries, but these are now 

seriously reduced in extent, leaving such areas more exposed.  Mangroves themselves 

suffer from physical damage from wind and waves, and erosional and depositional 

processes associated with storms.  

7.4.2.5.2. Impacts on Agriculture Forestry and Fisheries 

As mentioned above, storm winds cause considerable damage to agriculture –  

including lodging of field crops, and wind throw of tree crops including acacia and 

rubber, and loss of fruits from fruit trees.  These are only likely to increase in the future.  

Inland valley SES may be more protected by topography than the coastal areas.   

The inshore fishery is already seriously affected by storms, with many boats and much 

gear being damaged each year.  Although larger boats, based in the main estuaries 

can now take refuge in storm shelters, smaller boats, drawn up on the beaches remain at 

risk.  

In coastal areas, increasing storms and strong winds will cause sand blows to occur more 

frequently and more severely than elsewhere.  Although there are extensive dune 

systems in these areas, their natural vegetation cover has been removed.  The sparse 

coverage of casuarina in coastal protection plantation forests are incapable of 

sufficiently protecting the area from wind and blowing sand. Casuarinas nearer to the 

sea are exposed to strong wind and sea waves and are left with bare roots. Further 

inland many have a creeping form rather than growing as an upright tree. With climate 

change, increasingly stronger winds will blow more sand into houses and fields will also 

be increasingly covered with sand. The effort required to dig up the sand to reclaim 

arable land area after the storm season will increase over time with climate change.  

7.4.2.5.3. Impacts on Urban and rural settlements and infrastructure 

Storms already cause considerable damage to buildings and infrastructure in Ha Tinh 

(see above), and increased intensity and frequency of storms due to climate change will 

only exacerbate these problems in the future.   

On sandy shorelines, coastal dunes represent the last line of defense against storms, as 

well as limiting erosion, the landward intrusion of waves and salt spray.  Dunes act as a 

barrier to oceanic inundation and they provide for an important morphological and 

ecological transition from marine to terrestrial environments.   

Coastal dunes are accumulations of wind-blown sand located behind the beach. 

Typically, an undisturbed beach will be backed by a fore-dune (also known as a frontal 

dune) and hind dunes. Vegetation cover is a crucial element of dune landscapes. Wind 

velocity is generally reduced by plant cover, encouraging deposition and trapping of 

wind borne sand. The presence of a stable dune system provides a natural defense 

mechanism against coastal storm hazards. 

Where dunes are unstable, villages, infrastructure and facilities near the back of the 

beach may be subject to inundation from the ocean, to structural damage from wave 

attack, undermining by foreshore erosion, or to sand drift.   
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7.5.  Conclusions 

The most important and analysable parameters for the EbA vulnerability assessment 

relate to temperature, precipitation, storms and sea level rise. The values for the 

parameters selected for the vulnerability assessment are shown in Table 6. 

Table 7.6:  Values for climate parameters used in the vulnerability assessment 

Chapter 9 presents the vulnerability assessment for Ha Tinh assessing the exposure and of 

the ten priority SES, against these parameters and values.   

Even before the formal vulnerability assessment, it is clear that without significant, 

concerted and continuous investments and efforts to address key issues, overall climate 

Parameter Specific  Change Values 

Temperature Hot season hotter and longer; 

Tmax will increase  

+ 2 - 2.5 o C in 2050,  

+ 3.6 o C in 2100 

 More days > 35oC  + 34 - 48 days in 2050 

+ 41 - 63 days in 2100 

 Temperature increasing faster 

and earlier in Spring 

n/a 

Precipitation Less rainfall in dry season  - 5% in 2050 

-8-10% in 2100 

 More dry days  + 17-20 days in 2050   

+ 14-19 days in 2100   

Over baseline of 188 dry days 

 More rainfall in rainy season  + 3-5% in 2050 

+ 7-9% in 2100   

 More high rainfall event days 

(>50mm rain)  

n/a 

Storms Storms with increasing 

speed(intensity)/stronger winds 

n/a 

 Storms more unpredictable 

and happening at different 

times 

n/a 

Sea Level Rise 3mm/year in last 20 years,  + 1m rise by  2100 
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change is likely to slow down economic growth and negatively affect quality of life in Ha 

Tinh.  Natural resources will be more degraded, food production will be reduced, and 

the impacts of natural disasters will be magnified. The coastal and rural poor (including 

ethnic minorities in upland areas) with livelihoods most dependent on natural resources, 

will be the most vulnerable to these changes. In the worst case scenario, recent gains in 

poverty alleviation may be reversed. Consequently, labour migration, which is already 

significant may continue to increase, and social problems may become more prevalent. 
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ANNEX 7.I: TEMPERATURE CHANGE SCENARIOS (B2): MAPS AND DATA  

1a:  Four Season Average Maximum Temperature (TMax): (i) Baseline and (ii) 2100 

 

  

(i) Baseline  (ii) 2100 
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1b:  Four Season Maximum Temperature: (i) 2030 and (ii) 2050  

  
(i) 2030 

(ii) 2050 
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1 c:  Data for Four Season Change in Average TMax, Baseline, 2030, 2050 and 2100 

  

Baseline Average Maximum 

Temperature 

Change in Average Max 

Temperature, 2030 

Change in Average Max 

Temperature, 2050 

Change in Average Max 

Temperature, 2100 

Dec - 

Feb 

Sep - 

Nov 

Jun - 

Aug 

Mar - 

May 

Dec 

- Feb 

Sep - 

Nov 

Jun - 

Aug 

Mar - 

May 

Dec 

- Feb 

Sep - 

Nov 

Jun - 

Aug 

Mar - 

May 

Dec 

- Feb 

Sep - 

Nov 

Jun - 

Aug 

Mar - 

May 

Degree C Degree C Degree C Degree C 

AVG 23.0 26.9 34.7 32.0 0.9 0.9 1.0 1.0 1.5 1.5 1.8 1.8 3.0 3.0 3.4 3.4 

MAX 24.9 28.1 35.6 33.0 0.92 0.97 1.09 1.82 1.7 1.8 2.0 2.6 3.2 3.4 3.8 4.4 

MIN  21.7 25.3 32.3 31.0 0.79 0.73 0.72 -0.16 1.4 1.3 1.3 0.5 2.7 2.5 2.5 1.9 

 

1 d:  Data for Four Season Change in the Number of “Very Hot” Days, Baseline, 2030, 2050 and 2100 

  

Baseline Number of 'very hot' days 

Change in Number of 'very hot' 

days in 2030 

Change in Number of 'very 

hot' days in 2050 

Change in Number of 'very 

hot' days in 2100 

Mar - 

May 

Jun - 

Aug 

Sep - 

Nov 

Dec - 

Feb 

Mar - 

May 

Jun - 

Aug 

Sep - 

Nov 

Dec - 

Feb 

Mar - 

May 

Jun - 

Aug 

Sep - 

Nov 

Dec - 

Feb 

Mar - 

May 

Jun - 

Aug 

Sep - 

Nov 

Dec - 

Feb 

Days Days Days Days 

AVG 33 56 2 3 12 9 3 0 13 8 6 3 15 10 10 3 

MAX 35 62 3 3 15 13 3 1 16 14 8 4 19 19 12 4 

MIN 29 32 1 2 11 6 1 0 4 0 3 1 -1 -2 3 -2 
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2 a:  Seasonal Change in Very Hot Days (>35 oC), (i) Baseline and (ii) 2100. 

 

  

(i) Baseline 
(ii) 2100 
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ANNEX 7.II: PRECIPITATION CHANGE SCENARIOS (B2): MAPS AND DATA 

7.2.1a: Seasonal Average Precipitation in Ha Tinh and Quang Binh, (i) Baseline (1980-1999) and (ii) 2100 

 

  

(i) Baseline (1980 - 1999) (ii) 2100 
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7.2.1b: Seasonal Average Precipitation in Ha Tinh and Quang Binh, (i) 2030 and (ii) 2050 

 

  

(i) 2030 (ii) 2050 
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7.2.1c:  Data for Four Season Change in Precipitation, Baseline, 2030, 2050 and 2100 

  

Baseline Precipitation 

Change in 

Precipitation, 2030 

Change in 

Precipitation, 2050 

Change in 

Precipitation, 2100 

Dec 

- 

Feb 

Sep 

- 

Nov 

Jun 

- 

Aug 

Mar 

- 

May 

Dec 

- 

Feb 

Sep 

- 

Nov 

Jun 

- 

Aug 

Mar 

- 

May 

Dec 

- 

Feb 

Sep 

- 

Nov 

Jun 

- 

Aug 

Mar 

- 

May 

Dec 

- 

Feb 

Sep 

- 

Nov 

Jun 

- 

Aug 

Mar 

- 

May 

mm % % % 

AVG 220 1462 453 271 1.3 1.6 2.6 -2.3 2.5 2.9 4.8 -4.2 4.7 5.6 9.2 -8.1 

MAX 327 1725 560 382 1.9 2.2 3.4 -1.2 3.5 3.9 6.3 -2.3 6.7 7.5 12.0 -4.3 

MIN 120 1025 312 186 0.1 1.3 1.5 -3.1 0.2 2.3 2.8 -5.6 0.4 4.4 5.3 

-

10.7 
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7.2.1d:  Data for Four Season Change in Daily Maximum Precipitation, Baseline, 2030, 2050 and 2100 

  

Baseline Daily maximum 

precipitation 

Change in Daily 

maximum precipitation 

in 2030 

Change in Daily 

maximum precipitation 

in 2050 

Change in Daily 

maximum precipitation 

in 2100 

Mar 

- 

May 

Jun 

- 

Aug 

Sep 

- 

Nov 

Dec 

- 

Feb 

Mar 

- 

May 

Jun 

- 

Aug 

Sep 

- 

Nov 

Dec 

- 

Feb 

Mar 

- 

May 

Jun 

- 

Aug 

Sep 

- 

Nov 

Dec 

- 

Feb 

Mar 

- 

May 

Jun 

- 

Aug 

Sep 

- 

Nov 

Dec 

- 

Feb 

mm/day % % % 

VG 63 98 214 32 -3 0 2 -11 -31 -13 -20 26 -22 -55 9 46 

MAX 69 109 262 44 6 25 23 14 -17 -3 0 38 0 -46 19 59 

MIN 58 85 169 21 -12 -5 -13 -29 -41 -18 -29 21 -28 -61 -6 25 
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7.2.2a: Seasonal Number of Dry Days, (i) Baseline (ii) 2100 

 

 

 

 

 

 

(i) Baseline (ii) 2100 
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7.2.2b: Seasonal Number of Dry Days, (i) 2030 (ii) 2050 

 

 

 

(i) 2030 (i) 2050 
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7.2.2c:  Data for Four Season Change in Number of Dry Days, Baseline, 2030, 2050 and 2100 

 

 

 

  

Baseline Number of dry 

days 

Change in Number of 

dry days in 2030 

Change in Number of 

dry days in 2050 

Change in Number of 

dry days in 2100 

Mar 

- 

May 

Jun 

- 

Aug 

Sep 

- 

Nov 

Dec 

- 

Feb 

Mar 

- 

May 

Jun 

- 

Aug 

Sep 

- 

Nov 

Dec 

- 

Feb 

Mar 

- 

May 

Jun 

- 

Aug 

Sep 

- 

Nov 

Dec 

- 

Feb 

Mar 

- 

May 

Jun 

- 

Aug 

Sep 

- 

Nov 

Dec 

- 

Feb 

Days Days Days Days 

AVG 39 48 23 32 7 0 3 2 6 2 4 4 5 5 4 4 

MAX 41 61 31 37 8 1 4 3 6 3 6 6 5 6 6 5 

MIN 38 39 17 24 5 -1 2 1 5 2 3 2 4 3 2 1 


