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AbslrackAnnual and seasonal agroclimatological maps of Sri Lanka are presented in 
respect to both Troll's Humidity Index and Hargreave's Moisture Availability Index 
(MAI). This helps to differentiate the Dry Zone of Sri Lanka into two distinct 
climatological zones with respect to both Troll's and Hargreave's Criteria. ie. '"Wet-DI~ 
Semi Arid" and "Dry Semi Arid" regions according to Troll's Humidity Index and 
"Moderately Deficient" and "Somewhat Deficientn moisture regions according to 
Hargreave's MAI. From the stand point of the MA1 of the Maha season two hydrological 
regions could be identified, viz. Humid and Semi Arid Regions. The northern boundary 
between these two regions lies along Kurunegala, Mahailluppallama and Vavuniya to thc 
eastern part of the Jaffna Peninsula. Hambantota and the eastern part of the A~ilparai 
are also Semi Arid in the Maha season and rest of the island remains humid in this 
season. The entire d ~ y  zone is "Arid" in the Yala season. 

I. Introduction 

The climate of Sri Lanka is characterized by nearly constant temperature and high 
variability in rainfall. With respect to rainfall the country can be divided into three 
precipitation zones; Wet, Dry and intermediate zones. 

Sri Lanka has been divided into 21 Agro-ecological sub zones, on the basis of a 
combination of different criteria such as rainfall, vegetation, forest species, soils, and 
present land use. Accordingly eleven agro-ecological regions have been idcntified for 
the Wet Zone, four in Intermediate zone and six in the Dry 

In the Dry Zone it is the nature of the soil and not the elevation that primarily 
determines the identity of the agro-ecological regions. In the Intermediate Zone both 
environmental elements as well as soil play an equally important role. 8 

From the standpoint of the vegetation climax in the Ma,nnar Zone and the area 
east of Wambantota, Thambiahpillay (1960) had identified two regions having 
semi-arid climatic characteristics. Thus the modified climatic region map of Ceylon 
by Thambipillay (1960) demarcated two semi arid regions (Bsh) in South Eastern and 
North Western regions of Sri Lanka according to Koppen's standards. 

The aridity of a region increases in inverse proportion to rainfall. Thus different 
limits of precipitation have been suggested to define the arid and semi arid regions. 
However these limits in annual average precipitation vary from country to to country 
and from author to author.' 

The semi arid tropics (SAT) are characterized by unpredictable rainfall, poor 
soils and high evaporation. Lack of moisture is the key limiting factor to stabilized and 
improved agriculture in these regions. 11 
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The mean annual temperature of the semi arid tropics exceeds 18'~. These areas 
"d 

are characterized by a high climatic water demand and by variable and erratic rainfall 
Here the m u d  values of potential evapotranspiration(PET) often exceeds 1750 mm4 

Virmani et a1.l2 examined seven important classification systems relating to the 
SAT environments. The authors concluded that classification systems using 
precipitation and potentid evapotranspiration as inputs have a defrnite advantage 
because these are the two parameters of primary importance in the evaluation of 
climatic water adequacy. 

CBassZcation methods adapted for climatic classification, based on ratios of 
precipitation to evaporation and their application to India are described elsewhere. 6 

The objective of the present paper is to identify the different Agroclimatological 
Regions sf Sri M a  based on anmal and seasonal climatic water balances. 

2. Materials and Methods 

The monthly rainfall and pan evaporation for 21 locations in the Dry Intermediate and 
Wet Zones sf Sri Lanka are used for the present analysis. 

The geographical positions, annual precipitation and annual pan evaporation of 
the selected stations are given in Table 1. 

- Table 1: Annual binfall and Pan Evaporation of Selected Stations - 
Station Long Lat. Rainfall Evap. 

E N n1m mm 

Coloarabo 
G d e  
Kurunegala 
Nuvaraeliya 
Mapalana 
Hmbantota 
A'Belessa 
Batticaloa 
Puttalam 
Mahailluppallama 
Trincomalee 
Vawniya , 

Mannar 
JaEna 
Badulla 
Diyatalawa 
&dy 
Ratnapura 
huradhapura 
Watawala 
h p a r a i  - 
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Computer programmes available at the Naturd Resources Management 
Programme (DRN), IRAT/CHRAD, France were used for the data analysis. The 
programme "First" (Weerasinghe, Sabatier, and Luc, 1 W )  is used for the computation 
of Dependable rainfall. The Programme "US3 " is used for agrocliatological 
mapping. Hargreave's (1971) moisture availability index (MAI) was calculated at 
monthly intervals using 75% probable rainfall as Dependable Rainfall and 0.75 pan 
evaporation as potential evapotranspiration (PET). 

Hargreave's MA1 and Troll's Aridity Index were used to characterize thc 
agroclimatologicai zones. Climatic Water Balance was calculated according to 
Cochme and Franquin (1977).l 

3. Results and Discussion 

The annual rainfall distribution pattern (Figure I), clearly illustrates the path of the 
North East monsoon which travels along the diagonal of the North Eastern to the 
South Western boundary. This explains the prevailing aridity in North Western and 
South Eastern boundaries of the country. 

The major part of the moisture carried with the South west monsoon is dropped 
in the Western and South Western mountainous regions, thus keeping the South 
Eastern part of the country dry throughout the season. 

3.1 Agroclimatological Regions according to Troll's Classification 

T'roll1° defined humid months as those in which mean rainfall exceeds mean potential 
evapotranspiration. The emphasis on this classification is on the dwation of dry and 
humid months rather than on the assignment of climatic boundaries based on annual 
precipitation.11 

According to Troll's criteria Nuwara Eliya, Watnapura, Kandy and Galle Districts 
come under Tropical Rainforest and Transitional %nes with more than 9.5 humid 
months in the annual cycle (Figure 2). Colombo, Badulla, Diyatalawa, Kurunegala 
and Matara come under Humid Savannah with 7 to 9 hwnid months. 

Mannar, Puttalarn, Jaffna, Trincomalee and Hambantota Districts appear to be in 
Dry Semi Arid Tropics with 2 - 4.5 humid months. The rest of the Dry Zone falls into 
Wet Dry Semi h i d  tropics (Dry Savannah) with 4.5 to 7 humid months. 

From the hydrological standpoint, the Wet and Dry zones of Sri M a  represent 
contrasting zones. But that does not mean that the Wet Zone on one hand and the 
Dry Zone on the other hand could be regarded as homogeneous climatic zones. The 
Dry Zone is differentiated in to 6 Agro Ecological Zones (DE1, DL2, DL3, DU-DU, 
and D U )  in the Agroecological map8 

Jaffna and Mannar zones (DL3 - DU)  may experience an eight month continuous 
period of water defick2 According to Thornthwite's 1948 criteria (Koelmeyer, 1958), 
Mannar and Hambantota are semi-arid, with no water surplus, megathermal, and 
equable temperature (Dd' -Aa' zones), whereas North Central areas (Anuradhapura) 
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represent moist sub humid regions, which has moisture deficiency in April - ~ctober. '  
According to the suggested modification for Koppen's standards by Thambiahpaay 
(1%0), Hambantota and Mannar regions come under the Semi Arid Regions. 

When the climatological regions identxed according to Troll's, criteria are 
compared with the Agroecological ~ a ~ * ,  it is clear that DL3, D M ,  Dk5, and DU 
zones in the Agroecological map represent the Dry Semi Arid Tropics with 2.0 to 4.5 
humid months (Figure 2). DL1 zone of the Agroecologidi Map, represents Wet Dry 
Semi Arid Tropics with 4.5 to 7 humid months; Furthermore Intermediate Zone, 
enters in to Humid Savannah with 7.0 to 9.5 humid months in the annlud cycle. 

This classification indicates that almost all of the Dry Zone of Sri Eanka is Wet or 
Dry Semi Arid Tropics. 

3 2  Agroclimabologica~ Regions, according to the Hargseave's Moisture Availability 
Index (MAI) 

Hargreaves (1971) defined MA1 as the ratio of the rainfall value expected with 75% 
probability to the estimated potential evapotranspiration for the period concerned. 

This approach is followed by a number of authors to classify the Dry or Semi Arid 
Regions of ~ n d i a . ~  As to the annual MAI, Jaffna, Mannar, Puttalarn, Ampara, 
Mambantota, ,Tangalle, Anuradhapura, and Vavuniya, may be designated as 
Moderately Deficient Moisture Regions (MA1 > 0.34-0.67) (Figure 3). 

Mahailluppallama and Angunakolapelessa are in the Northern and Southern 
boundaries of the 'Somewhat Deficient' Moisture Regions. Diyatalawa, Kandy and 
Calle constitute a circle of Adequate Moisture with annual MAI of 1.05 to 1.35. The 
internal mountainous regions seem to be in Excessive Moisture Region with M N  
1.35. 

According to Margreave's Annual Moisture Availability Index part of the Dry and 
Intermediate Zoaes of Sri Eanka could be considered to be Moderately Deficient 
Moisture Regions. However Hambantota, Mannar, Jaffna, and Puttalam areas have 
less moisture availability compared to other "Moderately Deficient Moisture 
Regions" (Figure 3). 

The Agroclimatological Classification of the Dry Zone based on moisture 
availability of the individual seasons, viz Yala and Maha seasons may give better 
estimation of moisture in respect to the Dry and Intermediate zones. 

Margreaves (1971) classified the climate as Semi Arid if there are 3 to 4 
consecutive months in the annual cycle with h/fAI > 0.34. 

The number of consecutive months with MAI above 0.34 in the Yala and Maha 
seasons are given in Figures 4 and 5. 

A comparison between the regions covered under NAI of the Maha Season and 
the seasons demarcated by Troll's criteria show a reasonable similarity. The Semi 
Arid Tropic with 2.0 - 4.5 humid months in respect to the Troll's criteria could be 
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km. 
S.*r ,  i --_- L 

IilIMID MONTHS 

I A b o v e  9 . 5  

2 7 0 - 9 5  

3 EL3 4.5 - 7 . 0  

4 2 0 - 4 . 5  

Fiwm 2: CIimratolo@cail regions in respect to %rol19s Criteria, Sri Lanka. 

1. Tropicd rainforest and transitional wood. 
2. Humid Savannaha. 
3. Wet dry semi asid tropics (Dry Savannah). 
4. Dry semi axid tropics (Thorn Savannah). 
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Figure 3 : Annual Moisturn Avallabiiie indices ( M I ) ,  Sri Lalab accroding to 
Hargreave9s CflassiEcatiora. 

1. Excessive moisture region. 
2. Adequate moisture region. 
3. Somewhat deficient moisture region. 
4. Moderately deficient moisture region. 
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Figure 5: Numkr of Cslosecutive Months with ' ' above 034 in UaIa Seasom 

1. Humid region 
2. Semi =id region 
3. Arid region 



considered to be "Semi Arid" in relation to the Maba season as well. Nevertheless 
Vawm j a  and h u r a a a p n r a  districts which axe iP1 the Wet Dry Semi Arid tropics 
a m r & ~ g  to Troll's criteria are considered as Semi k i d  Tropics in relation to the 
iUAI of the Maha season. The Maha season in Jdfna and Mamar appears to be 
shorter cornpaxed to other Semi Asid Pareas which agrees with the earlier 
dassification by Domoros (1978). The boaandxy h e  between Humid and Semi h i d  
Regions Wies dong KuunegaEa, Mah&lluppdanna and Vavuniya to the Northern 
Peninsula. Warnbantota and the Eastern part of the Ampars District are dso 
included the Semi h i d  Region. Nevertheless the Worth Eastern and Eastern Dry 
Zone and the Xntermedate Zones remain humid with more than 4.5 to 5.8 humid 
months in the Maha season, (Figure 4). 

The entire Dry Zone seem to be arid during the P7ala season. Puttallam, 
Hambantota, Mahaillugpallama and Vavlaniya have P to 2 months with M U  > 8.34; 
while rest of the Dry Zone have less than one month with M I  > 0.34 in the Yala 
season. The Intermediate Zone could be considered to be Semi Arid during the Yala 
season (Figure 5). 

The Dry Zone of Sri Lanka can "a differentiated into two distinct Agroclimatological 
Zones according to both Troll's and Wargreaves' Indices; ie. regions with 4.5 to 7 
humid months (Wet Dry Semi Arid Tropics) and regions with 2 to 4.5 humid months 
(Dry Semi Arid Tropics) according to Troll and   mode rat el^ Deficient" and 
"Somewhat Deficient" moisture regions according to Hargreave9s MAI. 

From the stand point of the Climatic Water Balance Approach for the "Maha" season, 
two hydrological regions could be identified, viz. Humid and Semi Arid regions, and 
for the Yala season three Hydrological Regions, viz. Humid, Semi Arid and Arid 
regions. The entire Dry Zone is "rid' in the Yala season. 
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