
143 

 

REFERENCES 

Alexander, L. V., Zhang, X., Peterson, T. C., Caesar, J., Gleson, B., Kelin, T. A. M. 

G., & Vazquez-Aguire, J. L. (2006). Global Observed Changes in daily climate 

extremes of temperature and precipitation. Journal of Geophysical Research. 

Allen, M. R., & Ingram, W. J. (2002). Review article Constraints on future changes in 

climate and the hydrologic cycle. Nature, 419, 224–232. 

Aziz, A. O. I., & Burn, D. H. (2006). Trends  and  variability  in 

the  hydrological  regime  of  the  Mackenzie  River. Journal of Hydrology, 319, 

282–294. 

Benestad, R.E., Chen, D., & Hanssen-Bauer, I. (2008). Empirical – statistical 

downscaling. World Scientific, Singapore. 

Benestad, R. E. (2010). Downscaling precipitation extremes Correction of analog 

models through PDF predictions. Theoretical and Applied Climatology, 100, 1–

21. 

Brandit, C. J., & Thornes, J. B. (1996). Mediterranean desertification and land use. 

Wiley Online Library, 554. 

Breshears, D. D., Myers, O. B., Meyer, C. W., Barnes, F. J., Zou, C. B., Allen, C. D., 

Pockman, W. T. (2009). Tree die-off in response to global change-type drought: 

mortality insights from a decade of plant water-potential measurements. The 

Ecological Society of America. 

Burke, M., Hsiang, S. M., & Miguel, E. (2015). Climate and Conflict. Annual Review 

of Economics. 

Burn, D. H. (1994). Hydrologic effects of climate change in west - central Canada. 

Journal of Hydrology, 160, 53–70. 

Burn, D. H., & Elnur, H. (2002). Detection of hydrologic trend and variability. Journal 

of Hydrology, 255, 107–122. 

Burn, D. H., & Simonovic, S. P. (1996). Sensitivity of reservoir 

operations performance to climatic change. Water Resources Management, 10, 

463–478. 



144 

 

Burt, T. P., & Weerasinghe, K. D. N. (2014). Rainfall Distributions in Sri Lanka in 

Time and Space: An Analysis Based on Daily Rainfall Data. Climate, 2(4), 242–

263. 

Chow, V. T., Maidment, D. R., & Mays, L. W. (1988). Applied Hydrology. McGraw 

Hill. 

Chu, X., & Steinman, A. (2009). Event and Continuous Hydrologic Modeling with 

HEC-HMS. Journal of Irrigation and Drainage Engineering, 119–124. 

Chunderlik, J. M., & Simonovic, S. P. (2004). Calibration, verification and sensitivity 

analysis of the HEC-HMS hydrologic model. Water Resources Research Report 

No. 048; Facility for Intelligent Decision Support, Department of Civil and 

Environmental Engineering, London, Ontario, Canada. 

Cruz, R. V., Harasawa, H., Lal, M., Wu, S., Anokhin, Y., Punsalmaa, B., Huu, N. H. 

(2007). Climate Change 2007: Impacts, Adaptation and Vulnerability. 

Cambridge University Press, Cambridge, 469–506. 

Cubasch, U., & Meehl, G. A. (2001). Projections of Future Climate Change. 

De Silva, M. M. G. T., Weerakoon, S. B., & Shrikantha, H. (2014). Modeling of Event 

and Continuous Flow Hydrographs with HEC–HMS: Case Study in the Kelani 

River Basin, Sri Lanka. Journal of Hydrology. 

Department of Meteorology. (2009). Reports: Data and Statements of Department of 

Meteorology, Sri Lanka. 

Dharmasena, G. T. (1999). Assessment potential of electrical energy in small 

catchments. Hydrological Annual – 1998/1999, Hydrology Division, Irrigatio n 

Department of Sri Lanka, Colombo. 

Diaz-Nieto, J. (2005a). A comparison of statistical downscaling and climate change 

factor methods: impacts on low flows in the River Thames, United Kingdom., 

245–268. 

Diaz-Nieto, J., & Wilby, R. L. (2005). A comparison of statistical downscaling and 

climate change factor methods: impacts on low flows in the River Thames, 

United Kingdom. Climate Change, 69(2–3), 245–268. 

Easterling, D. R., Meehl, G. A., Parmesan, C., Changnon, S. A., Karl, T. R., & Mearns, 

L. O. (2000). Climate Extremes: Observations, Modeling, and Impacts. 

Atmospheric Science, 289. 



145 

 

Eisner, S., Schewe, J., Gerten, D., Heinke, J., Haddeland, I., Anrell, N. W., Kabat, P. 

(2013). Multimodel assessment of water scarcity under climate change. 

Sustainability Science, 111(No. 09), 3245–3250. 

Fischer, G., Shah, M., & van Velthuizen, H. (2002). Climate Change and Agricultural 

Vulnerability. International Institute for Applied System Analysis. 

Fowler, H. J., Kilsby, C. G., & Stunell, J. (2007). Modelling the impacts of projected 

future climate change on water resources in North-west England. Hydrology & 

Earth System Science, 11(3), 1115–1126. 

Frich, P., Alexander, L. V., Della-Marta, P., Gleason, B., Haylock, M., Klein Tank, A. 

M. G., & Peterson, T. (2002). Observed coherent changes in climatic extremes 

during the second half of the twentieth century. Climate Research, 19, 193–212. 

Fujihara, Y., Tanaka, K., Watanabe, T., Nagano, T., & Kojiri, T. (2008). Assessing the 

impacts of climate change on the water resources of the Seyhan River Basin in 

Turkey: Use of dynamically downscaled data for hydrologic simulations. 

Journal of Hydrology, 353(1–2), 33–48. 

Gan, J. (2004). Risk and damage of southern pine beetle outbreaks under global climate 

change. Forest Ecological Management, 191, 61–71. 

Gangon-Lebrun, F., & Agrawala, S. (2006). Progress on adaptation to climate change 

in developed countries. Organization for Economic Co-operation and 

Development. 

Gebremeskel, S., & Li, Y. (2005). Analysisng the effect of climate changes on 

streamflow using statistically downscaled GCM scenarios. International Journal 

of River Basin Management, 271–280. 

Giorgi, F. (2006). Climate change hot-spots. Geophysical Research Letters, 33. 

Giorgi, F., & Bi, X. (2005). Regional changes in surface climate interannual variability 

for the 21st century from ensembles of global model simulations. Geophysical 

Research Letters, 32. 

Giorgi, F., Coppola, E., Solmon, F., Mariotti, L., Sylla, M. B., Bi, X., Brankovic, C. 

(2012). RegCM4: model description and preliminary tests over multiple 

CORDEX domains. Climate Research, 52: 7–29. 



146 

 

Giorgi, F., Mearns, L. O., Shields, C., & Mc Daniel, L. (1998). Regional nested model 

simulations of present day and 2xCO2 climate over the Central Plains of the U.S. 

Climate Change, 40, 457–493. 

Giorgi, F., & Shields, C. (1999). Tests of precipitation parameterizations 

available  in  the  latest  version  of  the  NCAR  regional  climate  model 

(RegCM)  over  the  continental  U.S. Journal of Geophysics, 104, 6353–6376. 

Gitay, H., Brown, S., Jallow, B., & Easterling, W. (2001). Ecosystems and their goods 

and services: Climate Change, 2001, Impacts, Adaptation, and Vulnerability, 

237–242. 

Gleick, P. H. (1986). Methods for evaluating the regional hydrologic impacts of global 

climatic changes. Journal of Hydrology, 88, 97–116. 

Gleick, P. H. (1987). The Development and Testing of a Water Balance Model for 

Climate Impact Assessment: Modeling the Sacramento Basin. Water Resources 

Research, 10(2), 137–161. 

Gleick, P. H. (1989). Climate change, hydrology, and water resources. Reviews of 

Geophysics, 27(3), 329–344. 

Gonzalez, P., Neilson, R. P., Lenihan, J. M., & Drapek, R. J. (2010). Global patterns 

in the vulnerability of ecosystems to vegetation shifts due to climate change. 

Global Ecology and Biogeography, 19, 755–768. 

Government of Maharashtra. (2014). Assessing Climate Change Vulnerability and 

Adaptation Strategies for Maharashtra: Maharashtra State Adaptation Action 

Plan on Climate Change (MSAAPC). 

Green, I. R. A., & Stephenson, D. (2009). Criteria for comparison of single event 

models. Journal of Hydrological Sciences, 31(3), 395–411. 

Hashimi, M. Z., Shamseldin, A. Y., & Melville, B. W. (2009). Statistical downscaling 

of precipitation: state-of-the-art and application of bayesian multi-model 

approach for uncertainty assessment. Hydrology & Earth System Science, 6, 

6535–6579. 

Hassan, R., Scholes, R., & Ash, N. (2005). Ecosystems and Human Well-being: 

Current State and Trends, Volume 1. Island Press, Washington, 917. 



147 

 

Hasson, S., Lucarini, V., & Pascale, S. (2013). Hydrological Cycle over South and 

Southeast Asian river basin as simulated by PCMDI/CMIP3 experiments. Earth 

System Dynamics. 

Hay, L. E., & Clark, M. P. (2003). Use  of  statistically  and  dynamically downscaled 

atmospheric  model  output  for  hydrologic  simulations in three mountainous 

basins in the western United States. Journal of Hydrology, 282, 56–75. 

Herath, H. M. V. V., Dayananda, R. G. A. B., & Weerakoon, S. B. (2015). Climate 

change impact prediction in upper Mahaweli Basin. International Conference on 

Structural Engineering and Construction Management, 148–152. 

Herath, S., & Ratnayake, U. R. (2004). Monitoring rainfall trends to predict adverse 

impacts - a case study from Sri Lanka. Global Environmental Change, 71–79. 

Herath, S., Weerakoon, S. B., Kawasaki, J., Koontanakulvong, S., Thuc, T., Tuan, L. 

A., Tabios, G. Q. (2012). Comparative studies on development strategies 

considering impacts of adaptation to climate change. Report on Climate Change 

Adaptation Research Funded by Mitsui Corporation. 

Hidalgo, H. G., Amador, J. A., Alfaro, E. J., & Quesada, B. (2013). Hydrological 

climate change projections for Central America. Journal of Hydrology, 495, 94–

112. 

Houghton, J. T., Jenkins, G. J., & Ephraums, J. J. (1990). Climate Change. The IPCC 

Scientific Assessment. Cambridge University Press, Cambridge, 365 pp. 

Huang, J. (2011). Estimation of future precipitation change in the Yangtze River basin 

by using statistical downscaling method. Stoch Env Res Risk, 25(6), 781–792. 

Huang, J., & Zhang, J. (2011). Estimation of future precipitation change in the Yangtze 

River basin by using statistical downscaling method. Springer - Stochastic 

Environmental Research and Risk Assessment, 25(6), 781–792. 

Huang, J., Zhang, J., Zhang, Z., Xu, C. Y., Wang, B., & Yao, J. (2010). Estimation of 

future precipitation change in the Yangtze River basin by using statistical 

downscaling method. Springer - Stochastic Environmental Research and Risk 

Assessment, 25, 781–792. 

Indian Climatology Institute. (2014). India’s Progress in Combating Climate Change. 

IPCC, (2007). Climate Change 2007: The Physical Science Basis. Contribution of 

Working Group I to the Fourth Assessment Report of the Intergovernmental 



148 

 

Panel on Climate Change [Solomon, S., Qin, D., Manning, M., Chen, Z., 

Marquis, M., Averyt, K.B., Tignor, M., & Miller, H.L. (Eds.)]. Cambridge 

University Press, Cambridge, United Kingdom and New York, NY, USA.  

IPCC, (2013). Climate Change 2013: The Physical Science Basis. Contribution of 

Working Group I to the Fifth Assessment Report of the Intergovernmental Panel 

on Climate Change [Stocker, T.F., Qin, D., Plattner, G.K., Tignor, M., Allen, 

S.K., Boschung, J., Nauels, A., Xia, Y., Bex, V., & Midgley, P.M. (Eds.)]. 

Cambridge University Press, Cambridge, United Kingdom and New York, NY, 

USA, 1535 pp, doi: 10.1017/CBO9781107415324.  

IPCC, (2014). Climate Change 2014: Synthesis Report. Contribution of Working 

Groups I, II and III to the Fifth Assessment Report of the Intergovernmental 

Panel on Climate Change [Pachauri, R.K., & Meyer, L.A. (Eds.)]. IPCC, 

Geneva, Switzerland, 151 pp.  

Jayatillake, H. M., Chandrapala, L., Basnayake, B. R. S. B., & Dharmaratne, G. H. 

(2005). Water resources and climate change. Proceedings of Workshop on Sri 

Lanka National Water Development Report. Wijesekera, N. T. S.; Imbulana, K. 

A. U. S.; Neupane, B. Eds. Paris, France: World Water Assessment Programme 

(WWAP). 

Jayawardena, H. K. W. I., Sonnadara, D. U. J., & Jayawardena, D. R. (2005). Trends 

of Rainfall in Sri Lanka over the Last Century. Sri Lanka Journal of Physics, 6, 

7–17. 

Kahaya, E., & Kalayci, S. (2004). Trend analysis of streamflow in Turkey. Journal of 

Hydrology, 289, 128–144. 

Kelkar, U., & Bhadwal, S. (2007). South Asian Regional Study on Climate Change 

Impacts and Adaptation: Implications for Human Development. United Nations 

Development Program. 

Kite, J. S., & Linton, R. C. (1993). Depositional aspects of the November 1985 flood 

on Cheat River and Black Fork, West Virginia. U.S. Geological Survey Bulletin. 

Knutti, R., Meehl, G. A., Allen, M. R., & Stainforth, D. A. (2006). Constraining 

Climate Sensitivity from the Seasonal Cycle in Surface Temperature. Journal of 

Climate, 19, 4224–4233. 



149 

 

Kostopoulou, E., & Jones, P. D. (2005). Assessment of Climate Extremes in the 

Eastern Mediterranean. Meteorological and Atmospheric Physics, 89, 69–85. 

Krol, M., Bronstert, A., Jaeger, A., Gunter, A., Hauschild, M., & Doll, P. (2000). 

Integrated modelling of water availability and water use in the semi-arid 

Northeast of Brazil. Science Direct, 25(3), 227–232. 

Kumar, K. S. K., & Parikh, J. (2001). Indian Agriculture and Climate Sensitivity. 

Global Environmental Change, 11, 147–154. 

Lal, M. (2003). Global climate change: India’s monsoon and its variability. Journal of 

Environmental Studies and Policy, 6(1), 1–34. 

Lal, R., Delgoda, J. A., Groffman, P. M., Milar, N., Dell, C., & Rotz, A. (2011). 

Management to Mitigate and Adapt to Climate Change. Journal of Soil and 

Water Conservation, 66(No. 04). 

Lambert, S. J., & Boer, G. J. (2000). CMIP1 evaluation and intercomparison of 

coupled climate models. Climate Dynamics. 

Lenton, R. (2004). Water and climate variability: development impacts and coping 

strategies. Water Science & Technology, 49(7), 17–24. 

Lettenmaier, D. P., & Gan, T. Y. (1990). Hydrologic sensitivities of the Sacramento – 

San Joaquin River Basin, California, to global warming. Water Resources 

Research. 

Li, G., Zhang, F., Jing, Y., Liu, Y., & Sun, G. (2017). Response of evapotranspiration 

to changes in land use and land cover and climate in China during 2001 – 2013. 

Science of the Total Environment, 256–265. 

Liu, C. Z. (2002). Suggestion on water resources in China corresponding with global 

climate change. China Water Resource, 2, 36–37. 

Liu, D. L., Timbal, B., Mo, J., & Fairweather, H. (2011). A GIS-based climate change 

adaptation strategy tool. International Journal of Climate Change Strategies and 

Management, 3, 140–155. 

Lorenz, E. N. (1969). The predictability of a flow which possesses many scales of 

motion. Tellus, 21, 19. 

Lorenz, E. N. (1975). Climatic predictability. GARP Publication Series. 

Mahmood, R., & Babel, M. S. (2012). Evaluation of SDSM developed by annual and 

monthly sub-models for downscaling temperature and precipitation in the 



150 

 

Jhelum basin, Pakistan and India. Theoretical and Applied Climatology - 

Springer, 113(1–2), 27–44. 

Mahmood, R., Babel, M. S., & Shaofeng, J. A. (2015). Assessment of temporal and 

spatial changes of future climate in the Jhelum river basin, Pakistan and India. 

Elsevier, 10, 40–55. 

Manawadu, L. (2008). Climate Change in Sri Lanka. Science Direct – Regional 

Environmental Change. 

Manawadu, L., & Fernando, N. (2008). Climate Change in Sri Lanka. Journal of 

Hydrology. 

McGregor, J. L. (2005). Geostrophic Adjustment for Reversibly Staggered Grids. 

CSIRO Atmospheric Research, Aspendale, Victoria, Australia. 

Mirza, M. Q. (2002). Global warming and changes in the probability of occurrence of 

floods in Bangladesh and implications. Global Environmental Change, 12, 127–

138. 

Mishra, V., & Lilhare, R. (2016). Hydrologic sensitivity of Indian sub - continental 

river basins to climate change. Global and Planetary Change. 

Murphy, J. M., Sexton, D. M. H., Barnett, D. N., Jones, G. S., Webb, M. J., Collins, 

M., & Stainforth, D. A. (2004). Quantification of modelling uncertainties in a 

large ensemble of climate change simulations. Nature, 430, 768–772. 

Narisma, G. T., Foley, J. A., Licker, R., & Ramankutty, N. (2007). Abrupt changes in 

rainfall during the twentieth century. Geophysical Research Letters, 34(L06710, 

doi: 10.1029/2006GL028628). 

Nemec, J., & Schaake, J. (1982). Sensitivity of water resource systems to climate 

variation, 27(3), 327–343. 

Paparrizos, S., Maris, F., Weiler, M., & Matzarakis, A. (2016). Analysis and mapping 

of present and future drought conditions over Greek areas with different climate 

conditions. Theoretical and Applied Climatology - Springer. 

Patabandige, C. S., Kazama, S., & Komori, D. (2016). Near future climatic impact on 

seasonal runoff in Sri Lanka. Research Gate. 

Patel, M. M., Gandhi, H. M., & Shrimali, N. J. (2014). Literature Study on Application 

of HEC-HMS for Event and Continuous Based Hydrological Modeling. IJSRD 

- International Journal for Scientific Research & Development, 1(11). 



151 

 

Paul, B., & Rashid, H. (1993). Flood damage to rice crop in Bangladesh. Geographical 

Review, 83(2), 151–159. 

Peng, S., Huang, J., Sheehy, J. E., Laza, R. C., Visperas, R. M., Zhong, X., Cassman, 

K. G. (2007). Rice yields decline with higher night temperature from global 

warming. National Academy of Science of the USA, 101(27), 9991–9975. 

Randall, D. A., Wood, R. A., Bony, S., Colman, R., Fichefet, F., Fyfe, J., Taylor, K. 

(2007). Climate model and their evaluation, In, Climate change 2007: The 

Physical science basis. Contribution of working group I to 

the fourth assessment report of the Intergovernmental Panel on Climate Change 

[Solomon, S, et al., (eds)]. Cambridge University Press, Cambridge. 

Raut, A. (2006). Climate impacts on Nepal. Tiempo, 60, 3–5. 

Reshma, T., Kumar, P., Babu, M., & Kumar, K. (2010). Simulation of runoff in 

watersheds using SCS-CN and Muskingum-Cunge methods using remote 

sensing and geographical information systems. International Journal of 

Advanced Science and Technology, 25, 31–42. 

Revadekar, J. V., & Kulkarni, A. (2008). The El Nino-Southern Oscillation and winter 

precipitation extremes over India. International Journal of Climatology, 28, 

1445–1452. 

Riebsame, W. E., Strzepek, K. M., Wescoat, L. J., Perrit, R., Graile, G. L., Jacobs, J., 

Yates, D. (1995). Complex river basins. In: Strzepek KM, Smith JB (eds) As 

climate changes, international impacts and implications. Cambridge University 

Press, Cambridge, 57–91. 

Sachindra, D. A. (2014). Statistical downscaling of general circulation model outputs 

t precipitation - part 1: calibration and validation. International Journal of 

Climatology. 

Sachindra, D. A., & Perera, B. J. C. (2016). Statistical Downscaling of General 

Circulation Model Outputs to Precipitation Accounting for Non-Stationarities in 

Predictor-Predictand Relationships. Public Library of Science, (DOI: 10.137 

1/journal.po ne.0168 701). 

Salzmann, N., Frei, C., Vidale, P., & Hoelzle, M. (2007). The application of Regional 

Climate Model output for the simulation of high-mountain permafrost scenarios. 

Global and Planetary Change - Elsivier, 56, 188–202. 



152 

 

Sanjay, R., Ramarao, M.V.S., Kim, J., Sabin, T.P., Nikulin, G., Asharaf, S., Krishnan, 

R., Jones, C., Ahrens, B., Mujumdar, M., Giorgi, F., Waliser, D.E., & Rixen, M. 

(2013). CORDEX Regional Climate Models Performance in Present-day 

Climate for South Asia. Climate Change. 

Schoof, J., & Pryor, S. (2001). Downscaling temperature and precipitation: a 

comparison of regression-based methods and artificial neural networks. 

International Journal of Climatology, 21, 773–790. 

Schwierz, C., Appenzeller, C., Davies, H. C., Liniger, M. A., Muller, W., Stocker, T. 

F., & Yoshimori, M. (2006). Challenges posed by and approaches to the study 

of seasonal-to-decadal climate variability. Climate Change, 79, 31–63. 

Shivakumar, M. V. K., & Stefanski, R. (2011). Climate change in South Asia. Springer 

Science, 13–30. 

Stem, N. (2007). The economics of climate change: the stern review. Cambridge 

University Press, Cambridge, 692. 

Stewart, I. T., Cayan, D. R., & Dettinger, M. D. (2004). Changes in snowmelt runoff 

timing in Western North America under a ‘Business as Usual’ climate change 

scenario. Climate Change, 62, 217–232. 

Stige, L. C., Stave, J., Chan, K. S., Ciannelli, L., Pettorelli, N., Glantz, M., Stenseth, 

N. C. (2006). The effect of climate variation on agro-pastoral production in 

Africa. National Academy of Science of the USA, 103, 3049–3053. 

Sultana, H., Ali, N., Iqbal, M. M., & Khan, A. M. (2009). Vulnerability and 

adaptability of wheat production in different climatic zones of Pakistan under 

climate change scenarios. Climate Change, 94(1–2), 123–142. 

Tol, R. S. J. (2001). Equitable cost-benefit analysis of climate change policies. 

Ecological Economics - Elsevier, 36(1), 71–85. 

Tripathi, S., Srinivas, V. V., & Nanjundiah, R. S. (2006). Downscaling of precipitation 

for climate change scenarios: a support vector machine approach. Journal of 

Hydrology, 330, 621–640. 

Tubiello, F. N. (2005). Climate variability and agriculture: perspectives on current and 

future challenges. In: Knight B (ed) Impact of climate change, variability and 

weather fluctuations on crops and their produce markets. Impact Reports, 

Cambridge, 45–63. 



153 

 

UNDP. (2015). “Integrated Results and Resources Framework.” Annex II in Report of 

the Administrator on the Strategic Plan: Performance and Results for 2014. 

United Nations Development Program. Presented in Annual Session, June. 

www.undp.org/content/dam/undp/library/corporate/Executive%20 Board/2015/ 

Annual-session/English/dp2015-11_Annexes%20I%20II%20and%20III.docx. 

Accessed 03 October 2016. 

UNEP. (2007), ‘Insuring for Sustainability: Why and How the Leaders are Doing it’, 

United Nations Environmental Program. Financial Initiative, UNEP, Geneva. 

UNFCCC. (1992). United Nations Framework Convention on Climate Change. 

http://www.unfccc.int/. Accessed on 25 May 2015. 

UNFCCC. (2000). Mechanisms Pursuant to Articles 6, 12 and 16 of the Kyoto 

Protocol. Principles, Modalities, Rules and Guidelines for the Mechanisms under 

Articles, 6, 12 and 17 of the Kyoto Protocol: Submissions from Parties, Note by 

the Secretariat, Addendum, FCCC/SB/2000/MISC.1/Add.2, United Nations 

Framework Convention on Climate Change Secretariat, Bonn, Germany. 

UNFCCC. (2013). Reporting and accounting of LULUCF activities under the Kyoto 

Protocol. United Nations Framework Convention on Climatic Change, Bonn, 

Germany. Available at: http://unfccc.int/methods/lulucf/items/4129.php. 

Accessed 25 May 2015. 

Urrutia, R., & Vuille, M. (2009). Climate change projections for the tropical Andes 

using a regional climate model: Temperature and precipitation simulations for 

the end of the 21st century. Journal of Geophysical Research, 114. 

Vogel, C. (2005). Seven fat years and seven lean years? Climate change and agriculture 

in Africa. IDS Bulettin, 36, 30–35. 

Wetherald, R. T., & Manabe, S. (2002). Simulation of hydrologic changes associated 

with global warming. Journal of Geophysical Research, 107(D19), 4379. 

Wijeratne, M. A. (1996). Tea: plucking strategies. Planters Chronicle, 443. 

Wijesekera, N. T. S. (1998). Surface water resources and climate change. National 

Science Foundation. 

Wijesekera, N. T. S. (2010). Surface Water Resources and Climate Change. National 

Science Foundation, (Ministry of Irrigation and water resources management, 

Sri Lanka). 

http://www.undp.org/
http://www.unfccc.int/
http://unfccc.int/methods/lulucf/items/4129.php


154 

 

Wijesekera, N. T. S., & Abeynayake, J. C. (2003). Watershed similarity conditions for 

peak flow transition. A study of river basins in the wet zone of Sri Lanka. 

Engineer, Journal of the Institution of Engineers Sri Lanka. 

Wijesekera, N. T. S., & Musiake, K. (1990). Streamflow Modelling of Sri Lankan 

Catchments (1) – Mahaweli River Catchment at Peradeniya, Seisan Kenkyu. 

Journal of the Institute of Industrial Science. 

Wilby, R. L., Dawson, C. W., & Barrow, E. M. (2002). SDSM - A decision support 

tool for the assessment of regional climate change impacts. Elsevier, 17, 147–

159. 

Wilby, R. L., & Dessai, S. (2010). Robust adaptation to climate change. Royal 

Meteorological Society, (DOI: 10.1002/wea.543). 

Wilby, R. L., Whitehead, P. G., Wade, A. J., Butterfield, D., Davis, R. J., & Watts, G. 

(2006). Integrated modelling of climate change impacts on water resources and 

quality in a lowland catchment: River Kennet, UK. Elsevier, 330, 204–220. 

Wilby, R. L., & Wigley, T. M. L. (2000). Precipitation predictors for downscaling: 

observed and General Circulation Model relationship. International Journal of 

Climatology, 20, 641–661. 

Xiao, G., Liu, W., Xu, Q., Sun, Z., & Wang, J. (2005). Effects of temperature increase 

and elevated CO2 concentration, with supplemental irrigation, on the yield of 

rain-fed spring wheat in a semiarid region of China. Agricultural Water 

Management, 74(3), 243–255. 

Xiaofeng, G., & Richman, M. B. (1995). On the Application of Cluster Analysis to 

Growing Season Precipitation Data in North America East of the Rockies. 

American Meteorological Scociety, 897–937. 

Xuefeng, C., Steinman, A., & ASCE, A. M. (2009). Event and Continous Hydrologic 

modeling with HEC HMS. Journal of Irrigation and Drainage Engineering. 

Zhang, Y., Su, F., Hao, Z., Xu, C., Yu, Z., Wang, L., & Tong, K. (2015). Impact of 

projected climate change on the hydrology in the headwaters of the Yellow River 

Basin. Hydrological Process, 29, 4379–4397. 

Zorita, E., & von Storch, H. (1999). The analog method as a simple statistical 

downscaling technique: comparison with more complicated methods. Journal of 

Climate, 12, 2474–2489. 

Zubair, L. (2003). Sensitivity of Kelani streamflow in Sri Lanka to ENSO. 

Hydrological Process. 



155 

 

APPENDICES 

 

 

 

 

 

 

 

 

 

 

APPENDIX 01: - Available Climate Models and Climate Extremes over South 

Asia 

 

 

 

 

 

 

 

 

 



156 

 

Table A1-1 Climate Models and Their Resolutions 
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Table A1-2 Extreme Climate Indices used for Extreme Analysis over South Asia 

Code Indicator Name Definition Units 

FD0 
Frost days Annual count when TN (daily minimum 

temperature < 25°C 
Days 

SU25 
Summer Days Annual count when TN (daily maximum 

temperature > 25°C 
Days 

TR20 
Tropical Nights Annual count when TN (daily minimum 

temperature > 20°C 
Days 

GSL 

Growing season 

length 

Annual count between first span of at least 6 days 

with TG > 5°C and first span after 1st July of 6 

days with TG < 5°C, where TG is daily mean 

temperature 

Days 

TXx 
Max Tmax Annual maximum value of daily maximum 

temperature 
°C 

TNx Max Tmin Annual maximum of daily minimum temperature °C 

TXn 
Min Tmax Annual minimum value of daily maximum 

temperature 
°C 

TNn 
Min Tmin Annual minimum value of daily minimum 

temperature 
°C 

TN10p Cool nights Percentage of days when TN < 10th percentile Days 

TX10p Cool days Percentage of days when TX < 10th percentile Days 

TN90p Warm nights Percentage of days when TN > 90th percentile Days 

TX90p Warm days Percentage of days when TX > 90th percentile Days 

WSDI 
Warm spell duration 

indicator 

Annual count of days with at least 6 consecutive 

days when TX > 90th percentile 
Days 

CSDI 
Cold spell duration 

indicator 

Annual count of days with at least 6 consecutive 

days when TN < 10th percentile 
Days 

DTR 
Diurnal temperature 

range 
Annual mean difference between TX and TN °C 

ETR 
Extreme temperature 

range 

Annual difference between highest TX and lowest 

TN 
°C 

R10 
Number of heavy 

precipitation days 
Annual count of days when rainfall ≥ 10mm Days 

R20 

Number of very 

heavy precipitation 

days 

Annual count of days when rainfall ≥ 20mm Days 

RX1day 
Maximum 1-day 

precipitation amount 
Annual maximum 1-day precipitation mm 

RX5day 
Maximum 1-day 

precipitation amount 
Annual maximum consecutive 1-day precipitation mm 

R95p 
Very wet days Annual total PRCP when daily rainfall > 95th 

percentile 
mm 

R99p 
Extremely wet days Annual total PRCP when daily rainfall > 99th 

percentile 
mm 

PRCPTOT 
Annual total wet-

day precipitation 

Annual total PRCP in wet days (daily rainfall ≥ 

1mm) 
mm 

SDII 

Simple daily 

intensity index 

Annual total precipitation divided by the number 

of wet days (defined as daily rainfall ≥ 1mm) in 

the year 

mm/day 

R95PT 
Annual contribution 

from very wet days 
(R95p/PRCPTOT) x 100% % 

CDD 
Consecutive dry 

days 

Maximum number of consecutive days with 

rainfall < 1mm 
Days 

CWD 
Consecutive wet 

days 

Maximum number of consecutive days with 

rainfall ≥ 1mm 
Days 
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Table A1-3 Trends of Temperature Indices for Specific Regions over South Asia 

(Asterisks * denote significant trends at 95% level) 

Index Overall Sri Lanka 

Tropical 

Region 

(excluding 

Sri Lanka) 

Greater 

Himalayan 

Region 

Eastern 

Himalayan 

Region 

Thar/ 

Rajasthan 

desert 

region 

CSDI -0.17* -0.08* -0.16* 0.11 -0.38 -0.33* 

WSDI .010 0.42* 0.05 0.14 0.41* 0.09 

DTR -0.00 -0.01 -0.01 0.08* 0.02* -0.02 

ETR 0.01 -0.03 0.01 0.09 -0.08 0.05 

SU25 0.20* 0.19 0.11 0.40 1.10* 0.39* 

TN10p -0.19* -0.25* -0.20* 0.15* -0.29* -0.29* 

TN90p 0.12* 0.33* 0.11 -0.13 0.14 0.17* 

TNn 0.01 0.04* 0.00 -0.01 0.02 0.05* 

TNx -0.01 0.01* 0.00 -0.01* 0.02 0.02 

TR20 0.04 0.26 0.10 -0.43* 0.70* 0.17 

TX10p -0.14* -0.24* -0.14* -0.03 -0.22* -0.02 

TX90p 0.16* 0.44* 0.14* 0.17* 0.41* 0.10 

TXn -0.02* 0.02 -0.01 -0.03 -0.04* -0.01 

TXx 0.01 0.04* 0.00 0.08 0.06* 0.05* 

 

Table A1-3 Trends of Precipitation Indices for Specific Regions over South Asia 

(Asterisks * denote significant trends at 95% level) 

Index Overall 
Sri 

Lanka 

Tropical 

Region 

(excluding 

Sri 

Lanka) 

Greater 

Himalayan 

Region 

Eastern 

Himalayan 

Region 

Thar/ 

Rajasthan 

desert 

region 

CDD -0.52* 0.23* -0.60* -0.09 -0.25 -0.67* 

CWD .01 -0.03 -0.00 0.01 0.01 -0.02 

PRCPTOT 2.97* -3.82 4.27* 6.05* 1.05 0.13 

R10mm 0.09* -0.12 0.10* 0.18* 0.04 0.01 

R20mm 0.05* -0.04 0.07* 0.10* 0.01 0.00 

R95p 0.63 -0.66 1.02 2.06 -0.16 0.69 

R99p 0.20 -0.60 0.34 1.09* -0.31 0.09 

RX1day 0.08 0.02 0.25* 0.34 -0.12 0.08 

RX5day 0.07 -0.23 0.35 0.96 -0.28 0.04 

SDII -0.02* 0.02* -0.02 0.02 -0.01 0.01 
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APPENDIX 02: -  Thiessen Weighted Rainfall and Streamflow Comparison 

(Visual Checking – Hanwella Watersheds) 
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Appendix 02 - 1 Streamflow response for Thiessen average rainfall of Hanwella (85-90) 

Original in Colour 
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Appendix 02 – 2 Streamflow response for Thiessen average rainfall of Hanwella (90-95) 

Original in Colour 
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Appendix 02 - 3 Streamflow response for Thiessen average rainfall of Hanwella (95-00) 

Original in Colour 
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Appendix 02 - 4 Streamflow response for Thiessen average rainfall of Hanwella (00-05) 

Original in Colour 
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Appendix 02 - 5 Streamflow response for Thiessen average rainfall of Hanwella (05-10) 

Original in Colour 
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Appendix 02 - 6 Streamflow response for Thiessen average rainfall of Hanwella (10-15) 

Original in Colour 
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APPENDIX 03: -  Monthly Rainfall Comparison (1970-2015) 
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Appendix 03 - 1 Monthly cumulative precipitation variation from 1970-1975 

Original in Colour 
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Appendix 03 - 2 Monthly cumulative precipitation variation from 1975-1980 

Original in Colour 
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Appendix 03 - 3 Monthly cumulative precipitation variation from 1980-1985 

Original in Colour 
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Appendix 03 - 4 Monthly cumulative precipitation variation from 1985-1990 

Original in Colour 
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Appendix 03 - 5 Monthly cumulative precipitation variation from 1990-1995 

Original in Colour 
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Appendix 03 – 6 Monthly cumulative precipitation variation from 1995-2000 

Original in Colour 
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Appendix 03 - 7 Monthly cumulative precipitation variation from 2000-2005 

Original in Colour 
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Appendix 03 - 8 Monthly cumulative precipitation variation from 2005-2010 

Original in Colour 
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Appendix 03 - 9 Monthly cumulative precipitation variation from 2010-2015 

Original in Colour 
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APPENDIX 04: -  Replacing of Missing Values of Evaporation (Colombo) 
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Appendix 04 - 1 Replacing missing data of evaporation of Colombo Meteorology 

observation from 1985-1992 

Original in Colour 
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Appendix 04 - 2 Replacing missing data of evaporation of Colombo Meteorology 

observation from 1993-1995 

 

 
Appendix 04 - 3 Replacing missing data of evaporation of Colombo Meteorology 

observation from 1995/1996, 2000/2001, 1996/1997 & 1998/1999 

Original in Colour 

Original in Colour 
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Appendix 04 - 4 Replacing missing data of evaporation of Colombo Meteorology 

observation from 1997/1998 & 2004/2005, 1999/2000 & 2002/2003, 2001/2002 & 

2003/2004 

Original in Colour 
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Appendix 04 - 5 Replacing missing data of evaporation of Colombo Meteorology 

observation from 2005/2006 & 2007/2008, 2006/2007 & 2008/2009, 2009/2010 & 

2012/2013 

Original in Colour 
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Appendix 04 - 6 Replacing missing data of evaporation of Colombo Meteorology 

observation from 2010/2011 & 2014/2015, 2011/2012 & 2013/2014 

 

 

 

 

 

 

 

Original in Colour 
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APPENDIX 05: -  Trend Analysis of Point Rainfall 
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Appendix 05 - 1 Trends of Rainfall at Colombo (1970-2015) 

Original in Colour 
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Appendix 05 - 2 Trends of Rainfall at Hanwella (1970-2015) 

Original in Colour 
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Appendix 05 - 3 Trends of Rainfall at Laxapana (1970-2015) 

Original in Colour 
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Appendix 05 - 4 Trends in Rainfall at Annfield (1970-2015) 

Original in Colour 
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Appendix 05 – 5 Trends in Rainfall at Pasyala (1970-2015) 

Original in Colour 
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Appendix 05 - 6 Trends in Rainfall at Yatiyanthota-Wewalthalawa (1970-2015) 

Original in Colour 
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Appendix 05 - 7 Trends in Rainfall at Dunedin-Chesterford (1970-2015) 

Original in Colour 
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APPENDIX 06: -  Trend Analysis of Catchment Rainfall 
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Appendix 06 - 1 Trends in Catchment Rainfall at Hanwella Watershed (1970-2015) 

Original in Colour 
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APPENDIX 07: -  Trends Analysis of Point Temperature 
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Appendix 07 - 1 Trends of Colombo Tmax (1970-2015)

Original in Colour 
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Appendix 07 - 2 Trends of Colombo Tmin (1970-2015)

Original in Colour 
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Appendix 07 - 3 Trends of Colombo Tavg (1970-2015)

Original in Colour 
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Appendix 07 - 4 Trends of Nuwara-Eliya Tmax (1970-2015)

Original in Colour 
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Appendix 07 - 5 Trends of Nuwara-Eliya Tmin (1970-2015)

Original in Colour 
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Appendix 07 - 6 Trends of Nuwara-Eliya Tavg (1970-2015)

Original in Colour 
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Appendix 07 - 7 Trends of River Basin Tmax (1970-2015) 

Original in Colour 
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Appendix 07 - 8 Trends of River Basin Tmin (1970-2015)

Original in Colour 
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APPENDIX 08: -  Trends Analysis of Streamflow (Hanwella Sub-watershed) 

 

 

 

 

 

 

 

 

 

 

 



204 

 

 
Appendix 08 - 1 Trends of Streamflow at Hanwella sub watershed (1985-2015)

Original in Colour 
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APPENDIX 09: -  Future Streamflow Variations 
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Appendix 09 - 1 Future Streamflow Variation of Hanwella Sub-watershed in 2050s 

for SDSM_M 

 

 

Appendix 09 - 2 Future Streamflow Variation of Hanwella Sub-watershed in 2050s 

for SDSM_S 
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Appendix 09 - 3 Future Streamflow Availability in Hanwella Sub-watershed in 2050s 

for SDSM_M 

 

 

Appendix 09 - 4 Future Streamflow Availability in Hanwella Sub-watershed in 2050s 

for SDSM_S 
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Appendix 09 - 5 Future Streamflow Variation of Hanwella Sub-watershed in 2080s 

for SDSM_M 

 

 

Appendix 09 - 6 Future Streamflow Variation of Hanwella Sub-watershed in 2080s 

for SDSM_S 
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Appendix 09 - 7 Future Streamflow Availability in Hanwella Sub-watershed in 2080s 

for SDSM_M 

 

 

Appendix 09 - 8 Future Streamflow Availability in Hanwella Sub-watershed in 2080s 

for SDSM_S 
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