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Influence of ENSO on Hotspot Density in Forest Area during Wet and Dry Seasons
in the Upper Northern Region of Thailand
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Abstract

The aim of this research is to study the influence of ENSO on hotspot density in forest area
during wet and dry seasons in the upper Northern region of Thailand. This study uses image from Terra
satellite in MODIS (Moderate Resolution Image Spectroradiometer) systems for study hotspot density in
ENSO event during year 2004 to 2020. This study will be considered hotspot density from Terra satellite
in MODIS systems in during El Nino, Moderate and La Nina period by divided wet season and dry season.
After that, finding hotspot data by Kernel density process and Raster calculator process by using ArcGIS
software in version 10.0 and clip boundary of upper Northern of Thailand all 9 provinces for calculate
hotspot density maximum per 1 km? in each province. The last process, compared hotspot density in
each province by compared between hotspot density in El Nino — Moderate, La Nina - Moderate and
El Nino - La Nina period by uses statistics paired sample t-test method at 95% confidence. The results
showed that in wet season, hotspot density in forest area in the upper Northern of Thailand in El Nino
period maximum is 65 spot per 1 km? minimum is 0 spot per 1 km?, in Moderate period maximum is
57 spot per 1 km?, minimum is 0 spot per 1 km? and La Nina period maximum is 5 spot per 1 km?,
minimum is 0 spot per 1 km? The hotspot density in El Nino period is not difference hotspot density in
Moderate period at 0.05 significant level, hotspot density in La Nina period less than hotspot density in
Moderate period and hotspot density in EL Nino period greater than hotspot density in La Nina period
at 0.05 significant level. In dry season, hotspot density in EL Nino period maximum is 3,068 spot per
1 km?, minimum is 0 spot per 1 km?, in Moderate period maximum is 1,619 spot per 1 km? minimum
is 0 spot per 1 km? and La Nina period maximum is 1,494 spot per 1 km?, minimum is 0 spot per 1 km?
The hotspot density in EL Nino period greater than hotspot density in Moderate and La Nina period and
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hotspot density in La Nina period less than hotspot density in Moderate period at 0.05 significant level.
Thus, during EL Nino period, the risk of wildfires in the upper Northern of Thailand is higher than in
Moderate and La Nina period.

Keywords: hotspot density, ENSO, upper Northern region of Thailand, wet and dry seasons
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Figure 1 Area boundary upper Northern of Thailand region
Source: (Shapefile) Area boundary upper Northern of Thailand region from Arc GIS 10.0
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Table 1. ONI Oceanic Nino Index in 2004 - 2020

year DJF JM  FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ
2004 0.4 0.3 0.2 0.2 0.2 0.3 0.5 0.6 0.7 0.7 0.7 0.7
2005 0.6 0.6 0.4 0.4 0.3 0.1 -1 01 -01 -03 06 -08
2006 -09 -08 -06 -04 -01 0.0 0.1 0.3 0.5 0.8 0.9 0.9
2007 0.7 0.2 -1 -03 -04 -05 -06 -08 -11 -1.3  -1.5  -16
2008 -16 -15 -13 -10 -08 -06 -04 -02 -02 -04 -06 -07
2009 -08 -08 -06 -03 0.0 0.3 0.5 0.6 0.7 1.0 1.4 1.6
2010 1.5 1.2 0.8 0.4 -0 -0r7 -10 -13 -16 -16 -1.6 -16
201 -14 -12 -09 -07 -06 -04 -05 -06 -08 -1.0 -1.1 -10
2012 -09 -07 -06 -05 -03 0.0 0.2 0.4 0.4 0.3 0.1 -0.2
2013 04 -04 -03 -03 04 -04 -04 -03 03 -02 -02 -03
2014 04 05 03 0.0 0.2 0.2 0.0 0.1 0.2 0.5 0.6 0.7
2015 0.5 0.5 0.5 0.7 0.9 1.2 1.5 1.9 2.2 24 2.6 2.6
2016 2.5 21 1.6 0.9 0.4 -0.1 -04 05 -06 -07 -07 -06
2017 03 -0.2 0.1 0.2 0.3 0.3 0.1 -0.1 -04 -0.7 -08 -10
2018 -09 -09 -07 -05 -02 0.0 0.1 0.2 0.5 0.8 0.9 0.8
2019 0.7 0.7 0.7 0.7 0.5 0.5 0.3 0.1 0.2 0.3 0.5 0.5
2020 0.5 0.5 0.4 0.2 -1 -03 -04 -06 -09 -12 -13 -12

Remarks: El Nino state is bold letter, Moderate state is normal letter, La Nina state is Italic letter and

El Nino state must have more than or equal 0.5 and La Nina state must have less than or equal -0.5

Source: National Weather Service Climate Prediction Center, 2021
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(1 — 0)100% Tuitille a = 0.05 wie Pruidesiu 95%
(Prem S. Mann, 2004).
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Figure 2. Hotspot density in forest area during wet season in the upper Northern of Thailand region (per
1 km?) (a) El Nino state (b) Moderate state and (c) La Nina state.
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Table 2. Statistics test (paired sample t-test) between El Nino - Moderate, La Nina - Moderate and El
Nino - La Nina for study hotspot density difference in forest area during wet season in upper Northern
of Thailand region

ENSO state t-value degree of freedom Sig. (1-tailed)
El Nino - moderate 0.332 8 0.374
La Nina - moderate -6.736 8 0.000
El Nino - La Nina 5.037 8 0.001
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Table 3. Statistics test (paired sample t-test) between El Nino - Moderate, La Nina - Moderate and El
Nino — La Nina for study hotspot density difference in forest area during dry season in upper Northern
of Thailand region

ENSO state t-value degree of freedom Sig. (1-tailed)
El Nino - moderate 3.116 8 0.007
La Nina - moderate -3.179 8 0.006
El Nino — La Nina 2.287 8 0.025
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Figure 3. Hotspot density in forest area during dry season in the upper Northern of Thailand region (per
1 km2) (a) El Nino state (b) Moderate state and (c) La Nina state
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