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Abstract

In this study, the elasticity was calculated and sensitivity analysis was performed using air—water temperature data of
the major tributaries of the Nakdong River. We developed a nonparametric elasticity analysis technique capable of estimating
the confidence interval for elasticity and verifying the hypothesis, and examined its applicability compared to the existing
method using the median value. It is analyzed that the elasticity of winter is low and the elasticity of summer and autumn
is high, so that the fluctuation of water temperature and water quality according to the fluctuation of air temperature
is large. The spatial elasticity tends to be low in the Geumho River area, which is influenced by artificial factors such
as sewage treatment plant effluent, small and medium-sized livestock wastewater, and small-scale factory wastewater.
Since the elasticity of major tributaries of the Nakdong River is over weak and is reasonable at a significance level of
5%, it was analyzed that the air—water temperature fluctuation caused by climate changes is large.
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Fig. 1. The study area and location of monitoring sites in Nakdong river
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Fig. 2. Monthly scatter plot of air—water temperature in each station
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Fig. 3. Correlation and 95% confidence interval analysis of monthly elasticity
Table 1. Results of monthly air—water temperature elasticity analysis in each station
i Elasticity Grade . Elasticity Grade
Tributary - Tributary -
AWME | AWOE Els* Sig* * AWME | AWOE Els* Sig**
Gumi 0.61 0.60 2 1 Seokyol 0.87 0.84 2 1
Kyungho 0.71 0.69 2 1 Seokyo?2 0.92 0.88 2 1
Dongjung 0.90 0.85 2 1 Euiryungl 0.87 0.85 2 1
Bukan 0.87 0.87 2 1 Daesan2 0.87 0.81 2 1
Omok 0.86 0.85 2 1 Daesa 0.80 0.79 2 1
Nam 0.58 0.61 2 1 Gwangok 0.78 0.76 2 1
Palgeo 0.94 0.92 2 1 Gyesung 0.88 0.85 2 1
Dalseo 0.47 0.46 3 1 Chilwon 0.84 0.82 2 1
Chennae 0.56 0.57 2 1 Youngsan 0.85 0.84 2 1
Kisegok 0.78 0.70 2 1 Oho 0.79 0.82 2 1
Bonri 0.80 0.79 2 1 Yongdeok 0.91 0.89 2 1
Yongha 0.57 0.52 2 1 Toirae 0.90 0.89 2 1
Yongho 0.87 0.83 2 1 Hwapo 0.85 0.85 2 1
Topyeong 0.87 0.83 2 1 Chodong 0.93 0.89 2 1
Changyeongl 0.77 0.77 2 1 Sangnam 0.81 0.81 2 1
Gajoa 0.67 0.66 2 1 Migeon?2 0.90 0.87 2 1
Hyunji 0.76 0.77 2 1 Hogye 0.94 0.92 2 1

* Elasticity : 1(e=1), 2(0.5<e<1), 3(0.1<e<0.5), 4(e<0.1), ** Significance :
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Table 2. Results of seasonal air—water temperature elasticity analysis in each station
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Spring Summer Fall Winter
Tributary Elasticity Grade Elasticity Grade Elasticity Grade Elasticity Grade
AWME|AWOE| Els™ | Sig™" |[AWME|AWOE| Els” |Sig™" | AWME|AWOE| Els™ |Sig™" | AWME| AWOE | Els™ | Sig™
Gumi 0.60 | 0.56 2 1 0.60 | 0.60 2 1 0.51 | 0.62 2 1 0.13 | 0.16 3 1
Kyungho 0.70 | 0.72 2 1 0.77 | 0.61 2 1 0.60 | 0.64 2 1 0.24 | 0.25 3 1
Dongjung 0.84 | 0.78 2 1 0.75 | 0.66 2 1 0.85 | 0.84 2 1 0.24 | 0.50 3 1
Bukan 0.80 | 0.72 2 1 092 | 0.74 2 1 0.83 | 0.90 2 1 0.52 | 0.47 3 1
Omok 0.81 | 0.78 2 1 0.54 | 0.55 2 1 0.83 | 0.85 2 1 0.41 | 0.45 3 1
Nam 0.50 | 0.53 2 1 0.47 | 0.47 3 1 0.52 | 0.55 2 1 0.19 | 0.21 3 1
Palgeo 0.74 | 0.78 2 1 0.62 | 0.62 2 1 0.98 | 1.00 1 1 0.70 | 0.65 2 1
Dalseo 0.37 | 0.39 3 1 0.41 | 0.29 3 2 0.47 | 0.41 3 1 0.12 | 0.09 4 3
Chennae 0.49 | 0.49 3 1 0.61 | 0.52 2 1 0.54 | 0.55 2 1 0.05 | 0.05 4 1
Kisegok 0.70 | 0.64 2 1 0.56 | 0.58 2 1 0.64 | 0.55 2 1 0.26 | 0.24 3 1
Bonri 0.70 | 0.70 2 1 0.44 | 0.58 2 1 0.82 | 0.75 2 1 0.30 | 0.36 3 1
Yongha 0.56 | 0.47 3 1 0.45 | 0.43 3 1 0.52 | 0.43 3 1 0.08 | 0.09 4 1
Yongho 0.78 | 0.70 2 1 0.67 | 0.66 2 1 0.93 | 0.84 2 1 0.19 | 0.22 3 1
Topyeong 0.72 | 0.66 2 1 0.90 | 0.91 2 1 0.84 | 0.81 2 1 0.33 | 0.24 3 2
Changyeongl | 0.71 0.65 2 1 0.32 | 0.55 2 1 0.76 | 0.78 2 1 0.11 0.14 3 4
Gajoa 0.47 | 0.52 2 1 0.80 | 0.73 2 1 0.64 | 0.62 2 1 0.29 | 0.21 3 1
Hyunji 0.56 | 0.56 2 1 0.60 | 0.83 2 1 0.72 | 0.85 2 1 0.23 | 0.15 3 2
Seokyol 0.72 | 0.71 2 1 0.67 | 0.71 2 1 0.84 | 0.84 2 1 0.75 | 0.37 3 1
Seokyo2 0.59 | 0.75 2 1 0.79 | 0.80 2 1 0.95 | 0.80 2 1 0.83 | 0.50 3 1
Euiryungl 0.66 | 0.65 2 1 0.75 | 0.83 2 1 0.80 | 0.81 2 1 0.06 | 0.32 3 1
Daesan?2 0.87 | 0.75 2 1 0.56 | 0.61 2 1 0.85 | 0.89 2 1 0.12 | 0.25 3 3
Daesa 0.71 | 0.66 2 1 0.75 | 0.55 2 1 0.89 | 0.83 2 1 0.17 | 0.15 3 2
Gwangok 0.72 | 0.60 2 1 0.85 | 0.77 2 1 0.65 | 0.69 2 1 0.38 | 0.31 3 1
Gyesung 0.84 | 0.72 2 1 0.80 | 0.76 2 1 0.78 | 0.84 2 1 0.26 | 0.19 3 4
Chilwon 0.88 | 0.78 2 1 1.01 | 0.96 2 1 0.84 | 0.79 2 1 0.02 | 0.15 3 4
Youngsan 0.76 | 0.75 2 1 0.90 | 0.71 2 1 0.75 | 0.79 2 1 0.21 | 0.04 4 4
Oho 0.57 | 0.63 2 1 0.50 | 0.61 2 1 0.89 | 0.86 2 1 0.28 | 0.30 3 2
Yongdeok 0.78 | 0.78 2 1 0.58 | 0.67 2 1 091 | 0.85 2 1 0.39 | 0.41 3 1
Toirae 0.79 | 0.82 2 1 0.77 | 0.65 2 1 0.85 | 0.87 2 1 0.20 | 0.26 3 2
Hwapo 0.80 | 0.63 2 1 0.82 | 0.73 2 1 0.75 | 0.80 2 1 0.19 | 0.36 3 1
Chodong 0.71 | 0.71 2 1 0.60 | 0.66 2 1 0.99 | 0.93 2 1 0.19 | 0.19 3 4
Sangnam 0.82 | 0.76 2 1 0.78 | 0.77 2 1 0.73 | 0.76 2 1 0.20 | 0.24 3 1
Migeon?2 0.78 | 0.69 2 1 0.67 | 0.51 2 1 0.76 | 0.75 2 1 0.01 | 0.28 3 4
Hogye 0.78 | 0.82 2 1 0.83 | 0.72 2 1 0.89 | 0.88 2 1 0.61 | 0.43 3 1

* Elasticity : 1(e=1), 2(0.5<e<1), 3(0.1<e€0.5), 4(e<0.1), ** Significance :
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Fig. 5. Confidence interval analysis of seasonal elasticity (AWOE, 95%)
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Table 3. Results of yearly air—water temperature elasticity analysis in each station
. Elasticity Grade . Elasticity Grade
Tributary P — Tributary . —
AWME AWOE Elast Sigf AWME AWOE Elast Sigf
Gumi 0.13 0.16 3 1 Seokyol 0.75 0.37 3 1
Kyungho 0.24 0.25 3 1 Seokyo2 0.83 0.50 3 1
Dongjung 0.24 0.50 3 1 Euiryungl 0.06 0.32 3 1
Bukan 0.52 0.47 3 1 Daesan? 0.12 0.25 3 3
Omok 0.41 0.45 3 1 Daesa 0.17 0.15 3 2
Nam 0.19 0.21 3 1 Gwangok 0.38 0.31 3 1
Palgeo 0.70 0.65 2 1 Gyesung 0.26 0.19 3 4
Dalseo 0.12 0.09 4 3 Chilwon 0.02 0.15 3 4
Chennae 0.05 0.05 4 1 Youngsan 0.21 0.04 4 4
Kisegok 0.26 0.24 3 1 Oho 0.28 0.30 3 2
Bonri 0.30 0.36 3 1 Yongdeok 0.39 0.41 3 1
Yongha 0.08 0.09 4 1 Toirae 0.20 0.26 3 2
Yongho 0.19 0.22 3 1 Hwapo 0.19 0.36 3 1
Topyeong 0.33 0.24 3 2 Chodong 0.19 0.19 3 4
Changyeongl 0.11 0.14 3 4 Sangnam 0.20 0.24 3 1
Gajoa 0.29 0.21 3 1 Migeon2 0.01 0.28 3 4
Hyunji 0.23 0.15 3 2 Hogye 0.61 0.43 3 1

* Elasticity @ 1(e=1), 2(0.5<¢e<1), 3(0.1<e<0.5), 4(e<0.1), ** Significance :
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