
2/19/24, 10:58 AM 2022 - Volume 12 [Issue 11] | International Journal of Environment and Climate Change

https://journalijecc.com/index.php/IJECC/issue/view/79 1/78

International Journal of Environment and Climate Change

Home / Archives / 2022 - Volume 12 [Issue 11]

2022 - Volume 12 [Issue 11]

Systematic Review Article

A Systematic Review and Meta-Analysis on the Relationships between Extreme
Ambient Temperature and All-Cause Mortality Risk: A Time Series Approach

Nwondah Chigozie, Okokon Oku Enembe, Ogaji Daprim Samuel, Essi Isaac

DOI: 10.9734/ijecc/2022/v12i111397

Published: 1 November 2022

Page: 3479-3493

 Full Article - PDF Review History

Recent Links between Zoonosis and a Catastrophic Global Climate Change

Er. Mahima Gehlot

DOI: 10.9734/ijecc/2022/v12i111415

Published: 4 November 2022

Page: 3657-3670

 Full Article - PDF Review History

Case Study

A Participatory Approach: Climate Change Perceptions and Adaptation Strategies
of Small-holder Farmers in Bangladesh

Ferdowsi Easmin

DOI: 10.9734/ijecc/2022/v12i1130979

Published: 13 July 2022

Page: 335-343

 Full Article – PDF Review History

Short Research Article

Search

https://journalijecc.com/index.php/IJECC/index
https://journalijecc.com/index.php/IJECC/index
https://journalijecc.com/index.php/IJECC/issue/archive
https://journalijecc.com/index.php/IJECC/article/view/1397
https://doi.org/10.9734/ijecc/2022/v12i111397
https://journalijecc.com/index.php/IJECC/article/view/1397/2789
https://journalijecc.com/index.php/IJECC/article/view/1397/2790
https://journalijecc.com/index.php/IJECC/article/view/1415
https://doi.org/10.9734/ijecc/2022/v12i111415
https://journalijecc.com/index.php/IJECC/article/view/1415/2822
https://journalijecc.com/index.php/IJECC/article/view/1415/2823
https://journalijecc.com/index.php/IJECC/article/view/994
https://doi.org/10.9734/ijecc/2022/v12i1130979
https://journalijecc.com/index.php/IJECC/article/view/994/1989
https://journalijecc.com/index.php/IJECC/article/view/994/1990
https://journalijecc.com/index.php/IJECC/article/view/995
https://journalijecc.com/index.php/IJECC/search


2/19/24, 10:58 AM 2022 - Volume 12 [Issue 11] | International Journal of Environment and Climate Change

https://journalijecc.com/index.php/IJECC/issue/view/79 2/78

In�uence of Crop Residue in Addition to Decomposition Enhancers on Soil Nitrogen
Transformation and Available Macronutrients Status during Growth of Maize

P. Nagaseshi Reddy, J. Aruna Kumari, G. Jayasree, M. Tejashree

DOI: 10.9734/ijecc/2022/v12i1131017

Published: 22 July 2022

Page: 650-657

 Full Article - PDF Review History

Opinion Article

Who is Responsible for Climate Change: Celestial Phenomena or Human Activity?

Carlos Augusto Ramos e Silva

DOI: 10.9734/ijecc/2022/v12i111395

Published: 31 October 2022

Page: 3462-3470

 Full Article - PDF Review History

Commentary

Climate Disruption Caused by a Decline in Marine Biodiversity and Pollution

Howard Dryden, Diane Duncan

DOI: 10.9734/ijecc/2022/v12i111392

Published: 28 October 2022

Page: 3413-3435

 Full Article - PDF Review History

Short Communication

A Case Study on Evaluation of Socio-Economic Consequence of Climate Change in a
Project Area in Bangladesh

Ferdowsi Easmin

DOI: 10.9734/ijecc/2022/v12i1131141

Published: 17 August 2022

Page: 1575-1602

 Full Article - PDF Review History

Heat is a Cause of the Global Climate Warming

Vitaly A. Prisyazhniuk

DOI: 10.9734/ijecc/2022/v12i1131203

Published: 5 September 2022

Page: 2131-2136

 Full Article – PDF Review History

https://journalijecc.com/index.php/IJECC/article/view/995
https://doi.org/10.9734/ijecc/2022/v12i1131017
https://journalijecc.com/index.php/IJECC/article/view/995/1991
https://journalijecc.com/index.php/IJECC/article/view/995/1992
https://journalijecc.com/index.php/IJECC/article/view/1395
https://doi.org/10.9734/ijecc/2022/v12i111395
https://journalijecc.com/index.php/IJECC/article/view/1395/2785
https://journalijecc.com/index.php/IJECC/article/view/1395/2786
https://journalijecc.com/index.php/IJECC/article/view/1392
https://doi.org/10.9734/ijecc/2022/v12i111392
https://journalijecc.com/index.php/IJECC/article/view/1392/2779
https://journalijecc.com/index.php/IJECC/article/view/1392/2780
https://journalijecc.com/index.php/IJECC/article/view/996
https://doi.org/10.9734/ijecc/2022/v12i1131141
https://journalijecc.com/index.php/IJECC/article/view/996/1993
https://journalijecc.com/index.php/IJECC/article/view/996/1994
https://journalijecc.com/index.php/IJECC/article/view/1000
https://doi.org/10.9734/ijecc/2022/v12i1131203
https://journalijecc.com/index.php/IJECC/article/view/1000/2001
https://journalijecc.com/index.php/IJECC/article/view/1000/2002


2/19/24, 10:58 AM 2022 - Volume 12 [Issue 11] | International Journal of Environment and Climate Change

https://journalijecc.com/index.php/IJECC/issue/view/79 3/78

Policy Article

Cross-Sector Ecosystem-Based Management Principles and Implementation Steps:
The Nigerian Perspective

Adeyinka M. Olusanya, Abeeb Babajide Ajagbe

DOI: 10.9734/ijecc/2022/v12i1131252

Published: 19 September 2022

Page: 2596-2606

 Full Article - PDF Review History

Minireview Article

Reducing the Carbon Footprint by Cultivating and Consuming Spirulina: A Mini-
review

Meena S. Parthiban, Manimekalan A.

DOI: 10.9734/ijecc/2022/v12i111352

Published: 11 October 2022

Page: 3069-3076

 Full Article - PDF Review History

Original Research Article

Performance of Wheat (Triticum aestivum L.) Genotypes, their Growth and Yield
under Irrigated Condition of Prayagraj

S. Prashanth, C. Umesha, S. P. Vikas

DOI: 10.9734/ijecc/2022/v12i1130936

Published: 1 July 2022

Page: 1-7

 Full Article - PDF Review History

Impact of Nitrogen and Zinc Levels on Growth and Yield of Desi Chickpea (Cicer
arietinum L)

Maila Nagaraju, Victor Debbarma

DOI: 10.9734/ijecc/2022/v12i1130937

Published: 1 July 2022

Page: 8-13

 Full Article - PDF Review History

The Dynamics of Rain Pattern in East Kalimantan

Akas Yekti Pulihasih, Akas Pinaringan Sujalu

DOI: 10.9734/ijecc/2022/v12i1130938

Published: 1 July 2022

Page: 14-18

 Full Article - PDF Review History

https://journalijecc.com/index.php/IJECC/article/view/997
https://doi.org/10.9734/ijecc/2022/v12i1131252
https://journalijecc.com/index.php/IJECC/article/view/997/1995
https://journalijecc.com/index.php/IJECC/article/view/997/1996
https://journalijecc.com/index.php/IJECC/article/view/1352
https://doi.org/10.9734/ijecc/2022/v12i111352
https://journalijecc.com/index.php/IJECC/article/view/1352/2705
https://journalijecc.com/index.php/IJECC/article/view/1352/2706
https://journalijecc.com/index.php/IJECC/article/view/992
https://doi.org/10.9734/ijecc/2022/v12i1130936
https://journalijecc.com/index.php/IJECC/article/view/992/1985
https://journalijecc.com/index.php/IJECC/article/view/992/1986
https://journalijecc.com/index.php/IJECC/article/view/998
https://doi.org/10.9734/ijecc/2022/v12i1130937
https://journalijecc.com/index.php/IJECC/article/view/998/1997
https://journalijecc.com/index.php/IJECC/article/view/998/1998
https://journalijecc.com/index.php/IJECC/article/view/1001
https://doi.org/10.9734/ijecc/2022/v12i1130938
https://journalijecc.com/index.php/IJECC/article/view/1001/2003
https://journalijecc.com/index.php/IJECC/article/view/1001/2004


2/19/24, 10:58 AM 2022 - Volume 12 [Issue 11] | International Journal of Environment and Climate Change

https://journalijecc.com/index.php/IJECC/issue/view/79 4/78

Mapping, Inventory and Change Detection of Wetlands of Thavanur Grama
Panchayath using Multispectral Satellite Imagery

M. R. Chithra, Asha Joseph, S. Jane Mithra, Anu Varughese

DOI: 10.9734/ijecc/2022/v12i1130940

Published: 2 July 2022

Page: 33-50

 Full Article – PDF Review History

Performance Evaluation of Drip Irrigation System in Grapes Field

A. Valliammai, Martha Sravani, N. Satheeshkumar, S. Pazhanivelan

DOI: 10.9734/ijecc/2022/v12i1130941

Published: 2 July 2022

Page: 19-24

 Full Article - PDF Review History

In�uence of Soil Amendments on Growth Parameters and Economics in Maize (Zea
mays L)

P. Laxman Rao, G. Jayasree, G. Pratibha, T. Ram Prakash

DOI: 10.9734/ijecc/2022/v12i1130942

Published: 2 July 2022

Page: 25-32

 Full Article - PDF Review History

Growth Rates of Cotton Crop in India and Pesticide Consumption: A Challenge
Ahead

M. N. Shwetha, I. Shakuntala Devi, T. Lavanya, K. Suhasini, A. Meena

DOI: 10.9734/ijecc/2022/v12i1130944

Published: 4 July 2022

Page: 51-57

 Full Article - PDF Review History

E�ect of Nano Zeolite, Nano Micronutrients and Biocapsules on Plant Growth,
Head Yield and Quality of Broccoli (Brassica oleracea var Italica)

Teegala Sharon Priyanka, Anita Kerketta, Samir E. Topno, Shaik Gouse Mohiddin, Pratyasha

Tripathi

DOI: 10.9734/ijecc/2022/v12i1130945

Published: 4 July 2022

Page: 58-65

 Full Article - PDF Review History

Evaluation of Di�erent Genotypes of Sponge Gourd (Lu�a cylindrica M. Roem.) for
Growth Yield and Fruit Quality in Prayagraj Agro-climatic Conditions

https://journalijecc.com/index.php/IJECC/article/view/1003
https://doi.org/10.9734/ijecc/2022/v12i1130940
https://journalijecc.com/index.php/IJECC/article/view/1003/2007
https://journalijecc.com/index.php/IJECC/article/view/1003/2008
https://journalijecc.com/index.php/IJECC/article/view/1005
https://doi.org/10.9734/ijecc/2022/v12i1130941
https://journalijecc.com/index.php/IJECC/article/view/1005/2011
https://journalijecc.com/index.php/IJECC/article/view/1005/2012
https://journalijecc.com/index.php/IJECC/article/view/1007
https://doi.org/10.9734/ijecc/2022/v12i1130942
https://journalijecc.com/index.php/IJECC/article/view/1007/2015
https://journalijecc.com/index.php/IJECC/article/view/1007/2016
https://journalijecc.com/index.php/IJECC/article/view/1009
https://doi.org/10.9734/ijecc/2022/v12i1130944
https://journalijecc.com/index.php/IJECC/article/view/1009/2019
https://journalijecc.com/index.php/IJECC/article/view/1009/2020
https://journalijecc.com/index.php/IJECC/article/view/1011
https://doi.org/10.9734/ijecc/2022/v12i1130945
https://journalijecc.com/index.php/IJECC/article/view/1011/2023
https://journalijecc.com/index.php/IJECC/article/view/1011/2024
https://journalijecc.com/index.php/IJECC/article/view/1013


2/19/24, 10:58 AM 2022 - Volume 12 [Issue 11] | International Journal of Environment and Climate Change

https://journalijecc.com/index.php/IJECC/issue/view/79 5/78

Shaik Gouse Mohiddin, Anita Kerketta, Vijay Bahadur, Samir E. Topno, T. Sharon Priyanka, Shaik

Abdul Khuddus Mohiddin

DOI: 10.9734/ijecc/2022/v12i1130946

Published: 4 July 2022

Page: 66-72

 Full Article - PDF Review History

E�ect of Organic Manures on Growth and Yield of Pearl Millet (Pennisetum
glaucum L.)

Somarowthu Akhil, C. Umesha

DOI: 10.9734/ijecc/2022/v12i1130947

Published: 4 July 2022

Page: 73-78

 Full Article - PDF Review History

Dynamics of Area Change under Commercial Crops in Tamil Nadu

T. Sharumathi, R. Gangai Selvi, Patil Santosh Ganapati, V. Karthick

DOI: 10.9734/ijecc/2022/v12i1130949

Published: 5 July 2022

Page: 89-99

 Full Article - PDF Review History

Laboratory Germination Experiment for Assessing the Phytotoxic E�ect of Arsenic
on the Growth Attribute of Di�erent Crops

R. Megala Devi, P. Kalaiselvi, E. Parameswari, V. Babu Rajendra Prasad, M. Maheswari

DOI: 10.9734/ijecc/2022/v12i1130950

Published: 5 July 2022

Page: 79-88

 Full Article - PDF Review History

Morphometric Analysis of Chilenahalli Micro-watershed in the North-eastern Dry
Zone of Karnataka using GIS and Remote Sensing Techniques

. Adarsha, . Murukannappa, H. G. Ashoka

DOI: 10.9734/ijecc/2022/v12i1130951

Published: 6 July 2022

Page: 100-113

 Full Article - PDF Review History

Generating Synthetic Monthly Net Radiation Data Conditioned on Wind Speed

Agada, Inikpi Ojochenemi, Sombo Terver, Utah E�ong Utah

DOI: 10.9734/ijecc/2022/v12i1130952

Published: 6 July 2022

Page: 114-124

https://doi.org/10.9734/ijecc/2022/v12i1130946
https://journalijecc.com/index.php/IJECC/article/view/1013/2027
https://journalijecc.com/index.php/IJECC/article/view/1013/2028
https://journalijecc.com/index.php/IJECC/article/view/1015
https://doi.org/10.9734/ijecc/2022/v12i1130947
https://journalijecc.com/index.php/IJECC/article/view/1015/2031
https://journalijecc.com/index.php/IJECC/article/view/1015/2032
https://journalijecc.com/index.php/IJECC/article/view/1017
https://doi.org/10.9734/ijecc/2022/v12i1130949
https://journalijecc.com/index.php/IJECC/article/view/1017/2035
https://journalijecc.com/index.php/IJECC/article/view/1017/2036
https://journalijecc.com/index.php/IJECC/article/view/1019
https://doi.org/10.9734/ijecc/2022/v12i1130950
https://journalijecc.com/index.php/IJECC/article/view/1019/2039
https://journalijecc.com/index.php/IJECC/article/view/1019/2040
https://journalijecc.com/index.php/IJECC/article/view/1021
https://doi.org/10.9734/ijecc/2022/v12i1130951
https://journalijecc.com/index.php/IJECC/article/view/1021/2043
https://journalijecc.com/index.php/IJECC/article/view/1021/2044
https://journalijecc.com/index.php/IJECC/article/view/1023
https://doi.org/10.9734/ijecc/2022/v12i1130952


2/19/24, 10:58 AM 2022 - Volume 12 [Issue 11] | International Journal of Environment and Climate Change

https://journalijecc.com/index.php/IJECC/issue/view/79 6/78

 Full Article - PDF Review History

Impact of Precipitation over the Productivity of Sugarcane in Major Agro-climatic
Zones of Tamil Nadu

P. Dinesh Kumar, Tu�euddin Biswas

DOI: 10.9734/ijecc/2022/v12i1130953

Published: 6 July 2022

Page: 125-130

 Full Article - PDF Review History

Assessment from Drought Perspective for Bundelkhand Region, India

Vineeta Singh, Pradeep Kumar Singh Bhadauria, P. S. Kashyap, Ramesh Verma

DOI: 10.9734/ijecc/2022/v12i1130956

Published: 7 July 2022

Page: 140-152

 Full Article - PDF Review History

E�ect of Graded Levels of Nitrogen Application on Yield and Yield Attributes in
Di�erent Rice Varieties

B. Srikanth, D. Subrahmanyam, S. Narender Reddy, V. Jaldhani, C. N. Neeraja, D. Sanjeeva Rao, K.

Supriya

DOI: 10.9734/ijecc/2022/v12i1130957

Published: 7 July 2022

Page: 153-167

 Full Article - PDF Review History

Study on Stability Parameters for Yield and Compact Plant Type Characters in
Hybrids Derived from Multiple Cross Derivatives of Upland Cotton (Gossypium
hirsutum L.) and Amenable for HDPS

K. G. K. Murthy, T. Pradeep

DOI: 10.9734/ijecc/2022/v12i1130959

Published: 8 July 2022

Page: 168-179

 Full Article - PDF Review History

Correlation and Path Analysis in Early Maturing Sugarcane: Climate Change and
Environmental Impact

Rajvinder Singh, D. N. Kamat, Pooja Kumari, R. G. Zala, Bansa Singh

DOI: 10.9734/ijecc/2022/v12i1130960

Published: 8 July 2022

Page: 180-190

 Full Article - PDF Review History

https://journalijecc.com/index.php/IJECC/article/view/1023/2047
https://journalijecc.com/index.php/IJECC/article/view/1023/2048
https://journalijecc.com/index.php/IJECC/article/view/1025
https://doi.org/10.9734/ijecc/2022/v12i1130953
https://journalijecc.com/index.php/IJECC/article/view/1025/2051
https://journalijecc.com/index.php/IJECC/article/view/1025/2052
https://journalijecc.com/index.php/IJECC/article/view/1027
https://doi.org/10.9734/ijecc/2022/v12i1130956
https://journalijecc.com/index.php/IJECC/article/view/1027/2055
https://journalijecc.com/index.php/IJECC/article/view/1027/2056
https://journalijecc.com/index.php/IJECC/article/view/1029
https://doi.org/10.9734/ijecc/2022/v12i1130957
https://journalijecc.com/index.php/IJECC/article/view/1029/2059
https://journalijecc.com/index.php/IJECC/article/view/1029/2060
https://journalijecc.com/index.php/IJECC/article/view/1031
https://doi.org/10.9734/ijecc/2022/v12i1130959
https://journalijecc.com/index.php/IJECC/article/view/1031/2063
https://journalijecc.com/index.php/IJECC/article/view/1031/2064
https://journalijecc.com/index.php/IJECC/article/view/1033
https://doi.org/10.9734/ijecc/2022/v12i1130960
https://journalijecc.com/index.php/IJECC/article/view/1033/2067
https://journalijecc.com/index.php/IJECC/article/view/1033/2068


2/19/24, 10:58 AM 2022 - Volume 12 [Issue 11] | International Journal of Environment and Climate Change

https://journalijecc.com/index.php/IJECC/issue/view/79 7/78

E�ect of Di�erent Concentration of Water Soluble Fertilizers on Growth, Yield and
Quality Attributes of Cherry Tomato (Solanum lycopersicum var. cerasiformae) cv.
Pusa Cherry Tomato-1 In Grow Bags under Polyhouse Condition

Kumari Neha Sinha, Samir E. Topno, Vijay Bahadur, Sumit Singh, Gaurav Singh Vishen

DOI: 10.9734/ijecc/2022/v12i1130961

Published: 8 July 2022

Page: 191-205

 Full Article – PDF Review History

E�ect of Integrated Nutrient Management on Growth and Yield Attributes of Maize
(Zea mays L.) Intercropping System with Green Gram under Island Ecosystem, A&N
Islands

Sanjay Kumar Pandey, Vikram Singh T. P. Swarnam, Viveka Nand Singh, Suraj Kashyap

DOI: 10.9734/ijecc/2022/v12i1130963

Published: 8 July 2022

Page: 217-223

 Full Article – PDF Review History

Study on Crop-weather Calendar of Wheat for Eastern Plain Zone of Uttar Pradesh

Anushka Pandey, A. K. Singh, A. N. Mishra, S. R. Mishra

DOI: 10.9734/ijecc/2022/v12i1130965

Published: 9 July 2022

Page: 224-230

 Full Article - PDF Review History

An Economics Analysis of Super Compost Production and Marketing under Godhan
Nyay Yojna in Chhattisgarh of India

Sneha Pandey, Sumit B. Wasnik, Mamta Patel, Pradip Kumar Patel, Jwala Parte

DOI: 10.9734/ijecc/2022/v12i1130966

Published: 9 July 2022

Page: 231-236

 Full Article - PDF Review History

Response of Di�erent Biofertilizers and Zinc Levels on Growth and Yield of Maize
(Zea mays L.)

Sudarsanam Sai Sasank, Joy Dawson

DOI: 10.9734/ijecc/2022/v12i1130967

Published: 9 July 2022

Page: 237-243

 Full Article - PDF Review History

Determination of Soil Parameters and Pulling Force Requirement of Tapioca Root

https://journalijecc.com/index.php/IJECC/article/view/1035
https://doi.org/10.9734/ijecc/2022/v12i1130961
https://journalijecc.com/index.php/IJECC/article/view/1035/2071
https://journalijecc.com/index.php/IJECC/article/view/1035/2072
https://journalijecc.com/index.php/IJECC/article/view/1037
https://doi.org/10.9734/ijecc/2022/v12i1130963
https://journalijecc.com/index.php/IJECC/article/view/1037/2075
https://journalijecc.com/index.php/IJECC/article/view/1037/2076
https://journalijecc.com/index.php/IJECC/article/view/1039
https://doi.org/10.9734/ijecc/2022/v12i1130965
https://journalijecc.com/index.php/IJECC/article/view/1039/2079
https://journalijecc.com/index.php/IJECC/article/view/1039/2080
https://journalijecc.com/index.php/IJECC/article/view/1041
https://doi.org/10.9734/ijecc/2022/v12i1130966
https://journalijecc.com/index.php/IJECC/article/view/1041/2083
https://journalijecc.com/index.php/IJECC/article/view/1041/2084
https://journalijecc.com/index.php/IJECC/article/view/1042
https://doi.org/10.9734/ijecc/2022/v12i1130967
https://journalijecc.com/index.php/IJECC/article/view/1042/2085
https://journalijecc.com/index.php/IJECC/article/view/1042/2086
https://journalijecc.com/index.php/IJECC/article/view/1043


2/19/24, 10:58 AM 2022 - Volume 12 [Issue 11] | International Journal of Environment and Climate Change

https://journalijecc.com/index.php/IJECC/issue/view/79 8/78

N. L. Kalyan Chakravarthi, P. R. Jayan

DOI: 10.9734/ijecc/2022/v12i1130969

Published: 11 July 2022

Page: 244-251

 Full Article - PDF Review History

Toxicity Study of Nanoselenium on Seed Germination, Bacterial Growth and Fish
Survivability

A. S. Priyanka, M. Djanaguiraman, M. K. Kalarani, S. Haripriya

DOI: 10.9734/ijecc/2022/v12i1130971

Published: 11 July 2022

Page: 265-273

 Full Article – PDF Review History

Impact of Drone Spraying of Nutrients on Growth and Yield of Maize Crop

K. Kaniska, R. Jagadeeswaran, R. Kumaraperumal, K. P. Ragunath, Balaji Kannan, D.

Muthumanickam, S. Pazhanivelan

DOI: 10.9734/ijecc/2022/v12i1130972

Published: 11 July 2022

Page: 274-282

 Full Article – PDF Review History

Studies on Cultural, Morphological and Pathogenic Variability among the Isolates
of F. verticillioides Associated with Maize Stalk Rot in Telangana State, India

Mamatha Ch., B. Mallaiah, Nandappa Chorgasti, D. Bhadru

DOI: 10.9734/ijecc/2022/v12i1130973

Published: 12 July 2022

Page: 283-294

 Full Article - PDF Review History

Assessment of Fate and Transport of Mixed Contaminants in Soil: An Incubation
Experiment

J. Dharani, E. Parameswari, K. Suganya, P. Malathi, R. Sunitha

DOI: 10.9734/ijecc/2022/v12i1130974

Published: 12 July 2022

Page: 295-305

 Full Article - PDF Review History

E�ect of Partial Root Drying and De�cit Irrigation on Yield and Water Use E�ciency
of Tomato Grown Under Greenhouse

Chavan Anil, G. Thiyagarajan, S. Selvakumar, M. Velmurugan, Balaji Kannan

DOI: 10.9734/ijecc/2022/v12i1130975

Published: 12 July 2022

https://doi.org/10.9734/ijecc/2022/v12i1130969
https://journalijecc.com/index.php/IJECC/article/view/1043/2087
https://journalijecc.com/index.php/IJECC/article/view/1043/2088
https://journalijecc.com/index.php/IJECC/article/view/1044
https://doi.org/10.9734/ijecc/2022/v12i1130971
https://journalijecc.com/index.php/IJECC/article/view/1044/2089
https://journalijecc.com/index.php/IJECC/article/view/1044/2090
https://journalijecc.com/index.php/IJECC/article/view/1045
https://doi.org/10.9734/ijecc/2022/v12i1130972
https://journalijecc.com/index.php/IJECC/article/view/1045/2091
https://journalijecc.com/index.php/IJECC/article/view/1045/2092
https://journalijecc.com/index.php/IJECC/article/view/1046
https://doi.org/10.9734/ijecc/2022/v12i1130973
https://journalijecc.com/index.php/IJECC/article/view/1046/2093
https://journalijecc.com/index.php/IJECC/article/view/1046/2094
https://journalijecc.com/index.php/IJECC/article/view/1047
https://doi.org/10.9734/ijecc/2022/v12i1130974
https://journalijecc.com/index.php/IJECC/article/view/1047/2095
https://journalijecc.com/index.php/IJECC/article/view/1047/2096
https://journalijecc.com/index.php/IJECC/article/view/1048
https://doi.org/10.9734/ijecc/2022/v12i1130975


_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: pinaringan_b@yahoo.co.id, akaspinaringansujalu@gmail.com; 

 
 

International Journal of Environment and Climate Change 
 
12(11): 14-18, 2022; Article no.IJECC.88670 
ISSN: 2581-8627 
(Past name: British Journal of Environment & Climate Change, Past ISSN: 2231–4784)  

 

 

 

The Dynamics of Rain Pattern in East Kalimantan 
 

Akas Yekti Pulihasih a and Akas Pinaringan Sujalu b* 
 

a 
Faculty of Health, University Nahdlatul Ulama of Surabaya, Indonesia. 

b 
Faculty of Agriculture, University of 17 Agustus 1945 Samarinda, Indonesia. 

 

Authors’ contributions 
 

This work was carried out in collaboration between both authors. Both authors read and approved the 
final manuscript. 

 

Article Information 
 

DOI: 10.9734/IJECC/2022/v12i1130938 
 

Open Peer Review History: 
This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,  

peer review comments, different versions of the manuscript, comments of the editors, etc are available here: 
https://www.sdiarticle5.com/review-history/88670 

 
 

Received 15 April 2022 
Accepted 22 June 2022 
Published 01 July 2022 

 
 

ABSTRACT 
 

Climate includes rain is the most dynamic and highly diverse component of the ecosystem, but 
because the rotation of the earth is a relatively persistent recurring occurrence, the elements of the 
climate are still likely to be suspected or interpreted.The study aimed to find out the pattern of 
rainfall on the 2 periods based on historical rain data of 1975-2019 years with a descriptive and 
authoritative analysis. The annual rainfall rate of East Kalimantan province generally forms an open 
upward curve, has a value of Q = 0 for both periods, the rainfall pattern tends to change from the C 
pattern (double wave pattern) in the period 1975-1980 became pattern A (single or single wave) in 
the period of 2010-2019. 
 

 
Keywords: Climate; rainfall; rain patterns; forests. 

 
1. INTRODUCTION 
 
Rain plays an important role in hydrological 
cycles. The water vapour (humidity) from the sea 
evaporates, turning into clouds, accumulating 
into a cloudy cloud, then descending back to the 
Earth, and finally returning to the sea through 
rivers and tributaries to repeat the recycling 
again [1]. The intensity of rainfall is the amount of 

rainfall expressed in the high rain or the volume 
of rain of each unit of time, which occurs during a 
period of concentrated water. The intensity of 
rainfall varies depending on the length of rainfall 
and frequency of occurrence. Rainfall is the 
amount of water falling on the surface of the flat 
over a certain period measured by a high 
millimetre (mm) unit above the horizontal 
surface. In other explanations the rainfall can 
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also be interpreted as the height of the raindrops 
accumulated in a flat area, not evaporated, not 
absorbed and not flowing. 
 
The process of rain is the cycle that occurs in the 
Earth, namely water cycle. This cycle occurs 
rotating all the time that balances life on earth, so 
this could affect the life of all the classification of 
living creatures on earth. The cycle of rain is an 
absolute occurrence every year, because it is 
undeniable that water is a natural resource that is 
very important for the survival of living creatures 
and because the water benefits for life will affect 
the development of Earth is included in 
agricultural crops [2]. 
 
Climate and weather are manifestations of 
various physics processes in the atmosphere 
that originate from natural dynamics ranging from 
global scale to microscale. Climate therefore is 
the most dynamic and highly diverse component 
of the ecosystem, very difficult to control and 
modify and not easy to suspect [3]. However, 
because the main climate control factor is the 
rotation of the earth is a relatively constant 
occurrence, then using the approach of physics 
and mathematics, climate elements are still 
possible to be suspected or interpreted by their 
nature or better known for its characterization of 
climate elements. Although its role in various 
systems has been well understood, but in reality 
it is not uncommon to encounter climate/weather 
factors are a constraint in the management of the 
system Avissar et al. [4]. This is due to the 
limited and lack of appreciation of the elements 
of the climate, so often the existence of the 
influence of climate factors in a new system is 
realized when faced with extreme climate 
properties. It is also due to lack of understanding 
in how to exploit it. At other times and sites 
climate data is very much available, but it cannot 
be used because it lacks understanding how to 
use and integrate it into an applicative and useful 
insformation. Identification and understanding of 
appropriate climate dynamics is only possible by 
implementing various physical approaches, 
analytical methodologies and interpretation and 
data availability [5]. 
 

2. METHODS 
 
According to Bey (1999) to analyze changes in 
some climate parameters, based on the data of 
long-term climate parameters (hystorical data). In 
this study using historical data on rainfall 2 
periods, namely before 1981 and a period of 
2010-2019, data was obtained from TAD 

(Transmigration Area Development) Central 
Bureau of Satistical (BPS). The method used in 
this research is a quantitative descriptive method 
with comparative analysis techniques of 
exploration of the area data and the 
characteristics of the climate elements that are 
owned. Rainfall patterns depict the average 
fluctuations in the monthly rainfall of a region 
within a year, which can be known by comparing 
the monthly rainfall value with an average 
intensity value. The monthly average value is the 
annual rainfall value divided by 12. Rain pattern 
determination using methods developed by 
Trojer (1976) which divide the pattern of rain into 
10 pattern shapes (pattern 0 to 9). Next by 
Puslittanak Team (1994) in Anonymous (1996) 
modified, so that the entire pattern is broadly 
grouped into 3 main patterns, namely: Pattern A 
(single wave), pattern B (multi wave) and pattern 
C (double wave). 
 

3. RESULTS AND DISCUSSION 
 
The historical monthly rainfall Data used in this 
study is divided into 7 periods, results of analysis 
of the Trend of rainfall in East Kalimantan 
province carried out using the linear equation 
auto correlation can be known through the 
equation Y = 2,645.44+31.26 X.The tendency 
test of rainfall data carried out using the Cox-
Stuart test, based on the Binomial distribution 
table at a real level of 5% indicates the rainfall 
data for 42 years used in the study is not 
significant, which means it is not has a tendency 
(ascending or descending), a pattern of the 
relationship between rainfall and time forming a 
curve line open upward. 
 
Vegetation affects rainfall patterns with moisture 
mediation of air, energy and flux gases between 
surfaces and atmospheres. The belief that 
forests needed to be protected to stabilize 
climate influenced the rise of the first global 
environmental movement [6]. When the forest is 
replaced by grasslands or forest crops, the 
evapotranspiration of soil moisture and 
vegetation is often reduced, resulting in reduced 
atmospheric humidity and potentially depressing 
precipitation [7]. Research on large forests 
suggested that established canopies and forest 
ecosystems could have a positive influence on 
the water balance.  Vegetation can contribute as 
much as 90% of the atmospheric moisture 
comes from the ground surface which is much 
more than the previous estimate. The tree 
produces a water vapor flow more than 10 times 
greater than that of shrub vegetation per unit 
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area, exceeding that produced by wet or open 
water soils. Increasing the carbon dioxide in the 
atmosphere affects the amount of moisture in the 
atmosphere and, affecting the amount of rainfall 
[2], (Lawrence, 2014).  
 
The influence of the physiographic factors of 
Indonesia's region to the climate element causes 
three types of rainfall, namely Equatorial, 
Monsoon and Local. The equatorial type is 
characterized by twice the maximum monthly 
rainfall in a year. Monsoon type is influenced by 
the sea breeze on a very broad scale, this type of 
rain is characterized by the obvious differences 
between the rainy and dry season periods of the 
year, and only happens one time maximum 
monthly rainfall in a year. Local types are 
characterized by the magnitude of influence of 
environmental conditions, such as landscape of 
waters, mountains and intensive local warming. 
This pattern only occurs one time maximum of 
monthly rainfall within one year, and occurs 
several months of dry [8]. 
 
East Kalimantan Province is located in the 
tropics that crossed the equator line, so that 
some of its territory is north of the equator 
(northern hemisphere) and some of its territory is 
south of the equator (Southern hemisphere). This 
geographical position causes East Kalimantan 
province to be influenced by the equatorial 
climate, which generally leads to having 2 peaks 
of high rainfall and 2 peaks of low rainfall. 
Rainfall pattern conditions in the province of East 
Kalimantan in period 1 and period 7 (Fig. 2). 
 
Based on the annual rainfall data of 1975-2019 
as shown in Fig. 2, it can generally be said some 
changes, as follows:  

a. Multiple patterns or Bimodel patterns 
(double wave), given notation C occurring 
in the period 1975-1980, with high rainfall 
occurs in April-May and December-
January. Low rainfall occurs in February-
March and July-August  

b. Single pattern or simple wave, given 
notation A occurred in the period of 2010-
2019 years. With high rainfall occurs in 
April-May, and low rainfall occurs in July-
September 

 
According to Murdiyarso (2003), Aldrian E, and 
D.Susanto [8] the pattern of rainfall in Indonesia 
has changed. Most of Java and South Sulawesi, 
rain intensity in the rainy season tends to 
increase, while in the dry season it tends to 
decline or dry. However in some other areas it 
shows the tendency of the opposite rain pattern. 
The same conditions also occur at the length of 
the rainy season, in many areas the rainy season 
becomes shorter or vice versa. 
 
Overall changes in forest cover can reduce 
transpiration due to the loss of vegetation, this 
condition leads to reduced humidity and 
decreased rainfall. The Model used shows that 
the forest area that is being used has reduced 
the annual rainfall to 80%, with areas outside the 
bare area as well as the impact of rainfall 
changes. Forest cover changes and large-scale 
land use could alter rainfall patterns of hundreds 
to thousands of kilometers away from the 
deforestation area [7]. This mechanism applies to 
all types of forests and can be divided into two 
main classes: physical and chemical. The 
primary physical mechanism is associated with a 
process involving albedo, cooling, vaporize and 
aerodynamic turbulence. Important chemical 

 

 
 

Fig. 1.  Average annual rainfall for each period 
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Fig. 2. Rainfall Pattern 1975-1980 and 2015-2019 
 

mechanisms include absorption, and interactions 
with hydrocarbons and the formation of aerosol 
particles (Arneth et al., 2010). Forests are 
absorbing more moisture than the soil than other 
types of vegetation. This moisture transfer 
through the trees and evaporation from leaves to 
the atmosphere cools air through latent heat 
transfer. The mechanism causes increased 
moisture above the forest to encourage clouds to 
be formed and rainfall. Forests also form 
roughness surfaces that will increase turbulence 
and reduce wind speeds and subsequently can 
also improve convection, cloud formation and 
rainfall [2].  

 
The observation of the East Kalimantan rainfall 
data period of 1975-2019 shows the change in 
natural forest cover due to deforestation and 
degradation activities in the period has increased 
the dry months to 43% that occurred during the 
period Year 1981-1985 compared to 2% of dry 
months that occurred in the period before 1981. 
Although the relationship between the 
occurrence of dry-month dried months in East 
Kalimantan with the magnitude of forest cover 
change is not linear, but the change of forest 
cover resulted in the rise of dry months [9]. The 
condition also occurs in several provinces in 
India, [10] (Meher, 1986) The 15% land cover 
depreciation in the 1944-1961 period resulted in 
a change in rainfall patterns of 36-47% below the 
average normal rainfall over the same year 
period, the lowest 20-year rainfall occurred in 
1982 of 800 mm/year. The average annual 
rainfall and number of rainy days in India 
decreased from 1415 mm in 106 rainy days in 
the period of 1902-1921 decreased to an 
average of 1200 mm in 89 rainy days during the 
1965-1984 period. The dry years also increased 
from 8 years in 1902-1922 to 12 years in the 
period of 1965-1984. The dry years also 

increased from 8 years in 1902-1922 to 12 years 
in the period of 1965-1984. Observations up to 
the year 1988 showed a decrease in rainfall and 
the number of rainy days not only occurred in the 
lowlands, as this condition significantly also 
occurred in the highlands of Kerala and Ranchi 
Plateau. 
 

In tropical areas, widespread forest cover loss is 
generally related to erratic rainfall, the rain tends 
to decrease and the weakening of monsoon 
atmospheric circulation [11-13]. Forest cover 
changes are suspected to cause a shift to the 
east of the rainfall zone in southeast Asia, with 
potential regional and global impacts that may 
have been demonstrated by the heat of forest 
and land fires in Sumatra and Kalimantan, 
Indonesia. and causing thick haze (Werth and 
Avissar, 2005). Avissar et al. [4], Webb et al., [1] 
and Spracklen et al. [7] shows the change in the 
large-scale land use impacts the circulation of 
local thermodynamics that can alter rainfall 
patterns of hundreds to thousands of kilometers 
away from the deforestation area. Deforestation 
can reduce evapotranspiration due to the loss of 
vegetation. Rainfall shifts could be better 
explained as secular variations rather than as 
being caused by changes to forests [14-16]. This 
results in reduced moisture circulation and 
decreased rainfall [6]. Changes in rainfall 
patterns can result in drought above normal, 
especially in the dry season, this condition 
negatively affects agricultural activities and water 
availability. The Model indicates that the forest 
area that is being used has reduced the annual 
rainfall to 80%, with areas outside the bare area 
as well as impacting rainfall changes [17]. 
 

4. CONCLUSION 
 

Rainfall characteristics during the 1975–2019 
period fluctuated, namely in the period 1975-
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1985 annual rainfall tended to decrease, the 
period 1986–2000 annual rainfall tended to be 
flat, the period 2001-2019 annual rainfall tended 
to increase. There has been a shift in rainfall 
patterns from a double pattern or a bimodel 
pattern that was given C notation, because it 
experienced 2 periods of rainfall above the 
annual average and 2 periods of rainfall below 
the annual average that occurred in the period 
1975–1980, tend to be a simple wave given A 
notation, because it experiences 1 period of 
rainfall above the annual average and 1 period of 
rainfall below the annual average that occurred in 
the period 2010-2019, even so Q value in East 
Kalimantan has not changed (Q = 0). 
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