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This paper attempts to highlight quantitatively the growth and development of climate change literature in terms of publication output as per Web of Science® (1991-2012, September).The focus of this analysis is to study the literature on climate change published from five developing countries namely Argentina, Brazil, China, India and Mexico. This paper is a comparative study on year wise, document type, most productive authors, subject wise, journal wise, institution wise, and language wise distributions. 7065 records have been retrieved for climate change for the studies countries. Country-wise climate change records and most prolific authors for the five countries have been identified. Authorship and collaboration trend was towards multi-authored papers. Institution-wise climate change records for these countries have also been generated. The topper here is Chinese Academy of Science, China (1843 records). We have grouped the listed publications from Web of Science® under "climate change" into six broad subjects among which "Geosciences (multidisciplinary)" has recorded maximum publications (22.4%) followed by "Environmental Sciences" (21.6%) while "Meteorology and atmospheric sciences" has recorded the least (9.3%). English language occupies the first place with 6882 out of 7065 records for the studied countries.

significant challenges to global economic development. Every country contributes to growing greenhouse gas emissions, and every country will bear the socioeconomic and ecological consequences of global warming. Global air and ocean temperatures have risen as also the percentage of carbon dioxide in the atmosphere. Oceans have become more acidic and sea level has gone up (Gopal Raj, N. in The Hindu, Chennai Edition dated 16 November 2012, p.11). The Asia and Pacific region is more vulnerable to these risks than other regions, given its dependence on the natural resources and agriculture sectors, densely populated coastal areas, week institutions, and the poverty of a considerable proportion of its populations. The average annual surface air temperature of India has increased by 0.5°C in the past century. The consequences of certain levels of climate change are well understood and widely accepted. However, climate change is likely to include greater variations in climate phenomena, including droughts and floods, as well as more frequent and severe weather events, such as cyclones and storms, and greater seasonal variability from mild and severe winters to dry and very wet summers [START_REF]Climate Change in Asia and the Pacific : How Can Countries Adapt?[END_REF].

Scientometrics is the study dealing with the quantification of written communication which helps in the measurement of the published knowledge by analyzing literature, inter-relationship among different branches of knowledge, productivity, authorship pattern, degree of collaboration, pattern of collection building, and their use [START_REF] Morillo | An approach to interdisciplinary through bibliometric indicators[END_REF].

A scientometric study on climatic change literature was conducted by [START_REF] Li | Trends in research on global climate change: A Science Index Expanded-based analysis[END_REF] [START_REF] Li | Trends in research on global climate change: A Science Index Expanded-based analysis[END_REF] who analysed the research trends in this field through Science Citation Index for 18 years (1992 to 2009). They also compared the growth of climate change literature from seven developed countries. We have here compared and studied the climate change literature from 5 developing countries.

This study has been undertaken with the purpose of finding out the comparative growth and characteristics of climate change literature of 5 developing countries namely Argentina, Brazil, China, India and Mexico from Web of Science®. The rationale for the choice of the countries is that these countries have high population density on coastal areas, and face severe pressure on natural resources mainly due to economic and demographic patterns; hence any major climatic fluctuations will impact them. The publications from these countries may also focus on such aspects that will aid in better management strategies for the future. 

RESULTS

Growth of Climate change literature

A graphical analysis (Figure 1) of the growth in the number of articles over the twenty one yearperiod reveals that the maximum records have originated from China (4121) and the minimum Library Philosophy and Practice 2014 from Argentina (443). The dip in records in the year 2012 for all the countries is because the period of study concludes with September 2012. 1) for this study yielding a total of 7065 records during the 21 year study period. The productivity of climate change literature spreads over a variety of publication media. It is noteworthy that Argentina, which contributed minimum by way of number of publications, has topped the percentage of records (81.04%) in the form of articles in listed journals while highly productive countries like India (75.24%) and China (78.65%) have produced the least number of publications in journals. 

Author wise distribution of Climate change literature

Table 2 gives the contributions of individual authors during the study period. The authors may have sole-authored or co-authored the papers. The most prolific author during the period is Wang (53 contributions) from China. The number of contributing authors was also maximum from China (9952 authors contributed 4121 publications). 

Degree of Collaboration

As regards authorship pattern of the literature, single author contribution is low when compared to multi authored papers.

The Degree of collaboration is formulated with the help of Subramanyan ( 1983 The results of the degree of collaboration are presented in Table 3. 

Subject wise distribution of Climate change literature

According to Web of Science® subject categorization, the publications of climate change during the study period scattered over 141 subjects for the studied countries. These scattered subjects are regrouped in to 6 broad subjects.

An analysis of the institutions involved in publications reveals that there were 8039 institutions involved in publications in the field of climate change sharing 7065 articles during the study period in Table 7. The Chinese Academy of Science stands first with 1843 records.

Language wise distribution of Climate change literature

It is also important to identify the languages of publication (Table 6). As we expected, English is the predominant language of publications. Out of the 7065 records retrieved, English occupies the first position with 6882 records. 

DISCUSSION AND CONCLUSION

The quality and quantity of scientific works is often judged by the outputs mainly in the form of publications. Our work attempts to capture these outputs in five developing countries. It is not in the purview of this study to get in to the finer aspects of these publications like the quality of the journals/ books, impact factors and citations, to name a few.

Our results clearly show that China and India are the countries that produce the maximum outputs quantitatively. One handicap for the other countries could be the language barrier as English is not the main medium for communication; but China has proved to be an exception in this issue with more outputs in English than India. But it will be unfair to draw any further inferences as the economic conditions and the prevailing environmental conditions to focus on climate change research are totally different between these countries. For example, Argentina and India may not face similar comparable climate-related issues that may prompt research in the field culminating in publications.

It will be interesting to find out how the scientific outputs from these developing countries compare with countries that have better academic and economic facilities. This may be an issue to be analysed in detail by researchers in scientometrics.
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 2 OBJECTIVES This study compares the growth of literature on climate change in the 5 studied countries and makes a quantitative assessment of status of the research by way of analyzing the following features of research outputs:-Annual growth of publications Document types used by the scientists Most prolific authors of five countries along with degree of collaboration Subject wise distribution Journal wise distribution Organizational distribution Language wise distribution Highly cited papers and h-index of 5 developing countries 3. MATERIALS AND METHODS Documents used in this study were based on the online database Web of Science®. Period of study is 1991 to September 2012 (21 years). The present study has used the topic search "climate change" within the specified time span. A total of 7065 records on climate change for 5 developing countries were retrieved. The search included the three citation databases namely Science Citation Index, Social Sciences Citation Indices and Arts and Humanities Citation Indices. Once a marked list of papers has been created, the resulting export file is processed by HistCite™ (Bibliometric Analysis and Visualization Software developed by Garfield and colleagues).

Figure 1

 1 Figure 1 Comparison of Growth of Climate change literature, 1991-2012

  ) formula:-C = Nm/Nm + Ns Where C = Degree of Collaboration Nm = Number of multi authored papers Ns = Number of single authored papers

Table 1 Source wise distribution of Climate change literature for 5 developing countries
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	Document Type	Argentina (%)	Brazil (%)	China (%)	India (%)	Mexico (%)
	Article	359 (81.04)	654 (79.85) 3241 (78.65) 863 (75.24) 433 (80.93)
	Article; Proceedings Paper	26 (5.87)	35 (4.27)	152 (3.69)	43 (3.75)	27 (5.05)

Table 2 Most prolific authors for Climate change literature for 5 developing countries Top Ten Authors for 5 Developing countries
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	Argentina (Records)	Brazil (Records)	China (Records)	India (Records)	Mexico (Records)
				Ravindranath NH	
	Sala OE (16)	Marengo JA (20) Wang Y (53)	(28)	Peterson AT (20)

Table 3 Degree of Collaboration Countries Degree of Collaboration
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	Argentina	0.95
	Brazil	0.92
	China	0.96
	India	0.85
	Mexico	0.96

Table 6 Language wise distribution on Climate change for 5 developing countries Language Country Chinese English French German Portuguese Russian Spanish Total
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	Argentina	0	430	0	0	0	0	13	443
	Brazil	0	772	2	0	43	0	2	819
	China	87	4031	0	1	1	1	0	4121
	India	0	1147	0	0	0	0	0	1147
	Mexico	0	502	1	0	0	0	32	535
	Total	87	6882	3	1	44	1	47	7065
	4.9. Highly Cited Papers						
	List of the top 5 most highly cited papers in climate change; 1991-2012 from 5 developing	
	countries is given below in the Table 7.					

Table 7 Highly Cited Papers on Climate change for 5 developing countries Country Title/Source

  

			Times
			cited
			(WoS)
		Title: Biodiversity -Global biodiversity scenarios for the year 2100	
		Author(s): Sala, OE; Chapin, FS; Armesto, JJ; et al. Source: SCIENCE Volume: 287 Issue: 5459 Pages: 1770-1774 DOI:	1719
		10.1126/science.287.5459.1770 Published: MAR 10 2000	
	ARGENTINA 4.10.	Title: Consequences of changing biodiversity Author(s): Chapin, FS; Zavaleta, ES; Eviner, VT; et al. Source: NATURE Volume: 405 Issue: 6783 Pages: 234-242 DOI: 10.1038/35012241 Published: MAY 11 2000 Title: Biotic control over the functioning of ecosystems Author(s): Chapin, FS; Walker, BH; Hobbs, RJ; et al. Source: SCIENCE Volume: 277 Issue: 5325 Pages: 500-504 DOI:	906 409
		10.1126/science.277.5325.500 Published: JUL 25 1997	
		Title: Global observed changes in daily climate extremes of temperature and	
		precipitation Author(s): Alexander, LV; Zhang, X; Peterson, TC; et al.	329

General observations on Climate change literature

  

The general observations on climate change literature from 1991 to 2012 through Web of Science® are listed in Table

8

.

Table 8 General observations on Climate change literature, 1991-2012
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	Countries	Results found	Sum of Times Cited	Sum of Times Cited without citations self-	Citing Articles	Citing citations Articles self-without	Average per Item Citations	h-index
	Argentina	443	10393	10088	9033	8859	23.46	45
	Brazil	819	17606	16521	13463	13066	1.5	65
	China	4123	35514	29279	23064	20950	8.61	73
	India	1142	9430	8330	7602	7141	8.26	44
	Mexico	535	12844	12387	10551	10326	24.01	43

Figure 2 shows that "Geosciences (multidisciplinary)" has recorded maximum publications (22.4%) followed by "Environmental Sciences" (21.6%) while "Meteorology and atmospheric sciences" has recorded the least (9.3%). 4.