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Abstract Climate change affects the natural ecosystem and human socioeconomic activities by acting on various
constituents such as the atmospheric, oceanic, biological, and land constituents of the climate. Predicting the impacts
of ongoing climate change will be an important factor in adapting to the climate of the future. In this study,
precipitation-streamflow elasticity analysis of the Nakdong River area was conducted using the RCP 4.5 scenario
developed by the IPCC (Intergovernmental Panel on Climate Change). Precipitation and streamflow in the Nakdong
River area was analyzed using monthly, seasonal, and yearly data. Results found that the climate would become very
humid climate by 2100. Results of this study can be applied to adaptation of climate change, management of water
resources and efficient utilization of hydraulic structures.
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Table 1. Types of representative concentration pathway [13]

Name Radiative forcing ‘ Concentration Pathway shape
RCP 8.5 >8.5 W/m? in 2100 > ~1370 CO2 -eq in 2100 Rising
e ~850 CO2 -eq Stabilization without
~ 2,
RCP 6 6 Wihn‘at stabilization after 2100 (at stabilization after 2100) overshoot
e ~650 CO2 -eq Stabilization without
2,
RCP 4.5 ~4.5 W/m?at stabilization after 2100 (at stabilization after 2100) overshoot
k at ~4 - fore 21 hy
RCP 3-PD peak at ~3 W/m? before 2100 and then decline peak at ~490 CO deec(llir?ee ore 2100 and the Peak and decline
Holl slo] T8 ARjtez AgHnt uheba] 7]$st 29'~129° 187, 591 35" 03'~3713")°ll $|A| 3t} frofud
of mhe SR A W FEge] Yok Was, ol AL wate) of 140 ek 23,817 3rolw] §o)
A e] 714 FAE Sl vidE AR Akl el W F2 4536 ki, RG-S 5215k, F99] M
of Mae A4 B 5 Qe Aolth Sbeiel Fa ol £ of 120k, WEAS o 200kmolth. G5 Bie B
Aol F Gf) GEAL SwE BWREA 127 Eow duausl el Ll Hid Aete

Andongdam

Vangpi river

Naesung river

Youngdeokosip river

Wi river

Guemho river

Dagjong rifer

Wheriver

Taehwa river

Fig. 1. Catchment basin map of Nakdong river
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Table 2. Range of elasticity value in major climates

zone [14]
. Number of |Median of| Range of
Climate Zone Catchment | Elasticity | Elasticity
Tropical(A) 79 1.7 0.8~3.1
Very wet(Af, Am) 20 1.2 0.8~1.9
Moderately wet(Aw) 59 2.0 0.9~3.3
Arid(B) 45 1.8 0.4~2.9
Cold arid(BWk, BSk) 32 1.6 0.4~3.1
Warm arid(BWh, BSh) 13 2.0 0.5~2.5
Temperate(C) 262 1.9 0.9~3.1

Wet winter(Csa, Csb, Csc) 32 2.0 09~34

Wet summer(Cwa, Cwb, Cwc) 35 1.8 0.8~2.8

No Seasonality(Cfa, Cfb, Cfc) 195 1.9 1.0~3.1

Cold(D) 136 1.1 0.5~1.9
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Table 3. Result of precipitation-streamflow elasticity analysis (RCP 4.5)

Year Spring Summer Fall Winter

Number| Early Mid Late | Early Mid Late | Early Mid Late | Early Mid Late | Early | Mid Late
of point| (2010 | (2041 | (2071 | (2010 | (2041 | (2071 | (2010 | (2041 | (2071 | (2010 | (2041 | (2071 | (2010 | (2041 | (2071
-2040) | -2070) | -2100) | -2040) | -2070) | -2100) | -2040) | -2070) | -2100) | -2040) | -2070) | -2100) | -2040) | -2070) | -2100)
20010 | 1.145 1.029 1.045 1.015 | 0.140 | 0.499 | 0.891 0.815 | 0.230 | 0.013 | 0.054 | 0.240 | 0.099 | 0.679 | 0.027
20020 | 1.241 1.249 1.065 1.422 1.648 | 0.893 | 0.774 1.158 | 0.740 | 0.281 0.149 | 0.102 | 0.243 | 0.725 | -0.115
20030 | 1.227 1.095 1.056 | 0.669 | 0.250 | 0.599 | 0.728 1.210 | 0.464 | 0.146 | 0.240 | 0.260 | -0.061 | 0.328 | -0.115
20040 | 1.363 1.138 1.129 | 0.656 | -0.024 | 0.604 1.034 | 0.520 | 0.445 | 0.152 | 0.280 | 0.127 | -0.019 | 0.620 | 0.079
20050 | 1.199 1.035 1.087 | 0.586 | 0.107 | 0.699 | 0.941 0.360 | 0.405 | 0.030 | 0.352 | 0.006 | 0.135 | 0.431 | 0.006
20060 | 1.173 1.022 1.004 | 0.486 | 0.324 | 0.797 | 0959 | 0.491 | -0.063 | 0.329 | 0.388 | -0.039 | 0.116 | 0.009 | -0.037
20070 | 1.182 1.044 1.033 | 0.555 | 0.133 | 0.742 | 0.962 | 0.639 | -0.196 | 0.049 | 0.339 | -0.084 | -0.006 | 0.392 | -0.058
20080 | 1.211 1.122 1.033 | 0.878 1.587 | 0976 | 0.422 1.274 | 0.832 | 0.178 | 0.246 | 0.193 | -0.195 | 0.965 | -0.131
20090 | 0.851 0.756 1.027 | 0.439 | 0.836 | 0.338 | 0.855 | 0.522 | -0.125 | 0.183 | 0.233 | -0.026 | -0.018 | 0.280 | -0.042
20100 | 1.132 | 0.941 0.989 | 0492 | 0.520 | 0.791 1.110 | 0.670 | 0.730 | 0.123 | 0.334 | 0.025 | 0.055 | 0.226 | 0.054
20110 | 1.099 1.093 1.023 | 0.443 | 0.895 | 0.390 | 0.709 | 0976 | 0.877 | 0.121 0.300 | -0.064 | -0.063 | 0.513 | 0.045
20120 | 1.288 1.300 1.325 | 0.191 1.009 | 0.094 | 0.561 0.884 | 0.780 | 0.116 | 0.102 | 0.539 | 0.067 | 0.531 | -0.020
20130 | 0.972 | 0.967 | 0.882 | 0.342 1.114 | 0.604 | 0.504 | -0.139 | 0.907 | 0.080 | 0.382 | 0.002 | 0.087 | 0.391 | -0.091
20140 | 0.969 1.117 1.127 | 0.488 | 0.079 | 0.265 | 0.654 | 0.470 | 0.633 | 0.014 | 0.258 | 0.251 | -0.169 | 0.337 | -0.057
20150 | 0.883 | 0.994 | 0.960 | 0.516 | 0.578 | 0.740 | 0.561 0.289 | 0.666 | 0.258 | 0.445 | -0.069 | 0.007 | 0.018 | 0.039
20160 | 1.077 1.101 1.071 | -0.193 | 1.179 1.033 | 0.622 | 0.888 1.211 0.159 | 0.445 | 0.199 | 0.028 | 0.222 | 0.056
20170 | 1.158 1.035 | 0.961 0.399 | 0.796 | 0.738 | 0.821 0.523 | 0.787 | 0.165 | 0.474 | 0460 | -0.087 | 0.277 | 0.058
20180 | 0.939 1.001 1.035 | 0.539 1.037 | 0.799 | 0.880 | 0.805 | 0.652 | 0.152 | 0.432 | -0.024 | -0.005 | 0.292 | 0.016
20190 | 0.985 | 0.907 | 0910 | 0.289 | 0.629 | 0.810 | 0.940 | 0.798 | 0.368 | 0.161 0.440 | 0.278 | -0.072 | 0.215 | 0.055
20200 | 1.091 1.000 | 0.994 | 0.755 | 0.850 | 0.617 | 0.687 | 0.739 | 0.582 | 0.210 | 0.197 | 0.205 | -0.160 | -0.022 | -0.069
20210 | 1.382 1.234 1.236 1.154 1.408 | 0.529 | 0.693 1.100 | 0.705 | 0.225 | 0.247 | 0.263 | -0.081 | 0.212 | -0.281
20220 | 1.028 1.174 | 0982 | 0.668 | 0.748 | 0.711 0.421 0.288 | 0.672 | 0.201 | -0.056 | 0.403 | 0.018 | -0.014 | -0.119
21010 | 1.371 1.296 1.167 | -0.097 | 0.161 0.646 | 0.993 | 0.537 | 0.939 | 0.245 | 0.331 0.395 | 0.108 | 0.299 | -0.024
22010 | 0.927 1.010 | 0.924 | 0.333 | 0.607 | 0.584 | 0.421 0.744 | 0.571 0.186 | -0.085 | 0.151 0.015 | 0.015 | -0.015
23010 | 1.251 1.162 1.062 | -0.060 | 1.058 1.065 | 0.889 1.001 0.898 | 0.096 | -0.072 | 0.284 | 0.194 | 0.138 | -0.040
23020 | 1.038 1.132 | 0.927 | 0.289 | 0.967 | 0.881 0.303 | 0.778 | 0.439 | 0.280 | -0.126 | 0.407 | 0.199 | 0.024 | -0.128
24010 | 1.254 1.179 1.009 | 0.555 | 0.053 | 0.937 | 0.731 0.687 | 0.607 | 0.273 | 0.322 | 0.212 | 0.238 | 0.297 | -0.129
24020 | 1.523 1.147 1.252 | 0.789 | 0.362 1.061 0910 | 0.178 | 0.522 | 0.275 | 0.544 | -0.268 | 0.143 | 0.899 | -0.013
24030 | 1.367 1.302 1.212 | 0.151 1.045 1.221 0.349 | 0.664 1.098 | 0.302 | 0.288 | 0.290 | 0.047 | 0.552 | 0.260
25010 | 1.070 | 0.931 0918 | 0.411 0.675 | 0.843 | 0.481 0.608 | 0.484 | 0.146 | 0.339 | 0468 | 0.100 | 0.123 | -0.022
25020 | 0915 | 0.968 1.041 0.756 1.021 0916 | 0.535 | 0.682 | 0.581 0.128 | 0.277 | 0.284 | 0.131 0.131 | -0.025
25030 | 0.961 0.936 1.000 | 0.298 | 0.978 1.054 | 0.315 | 0.547 | 0.449 | 0.171 | -0.026 | 0.404 | 0.110 | 0.214 | 0.104
25040 | 0.990 1.049 | 0.939 | 0.514 | 0.808 1.152 | 0.270 1.096 | 0.536 | 0.140 | 0.309 | 0.383 | 0.032 | 0.275 | 0.081
Mean | 1.129 1.075 1.043 | 0.507 | 0.714 | 0.746 | 0.695 | 0.691 0.589 | 0.169 | 0.254 | 0.190 | 0.038 | 0.321 | -0.020
S.D. 0.164 | 0.122 | 0.103 | 0.329 | 0.444 | 0.254 | 0.235 | 0.306 | 0.307 | 0.081 0.172 | 0.192 | 0.110 | 0.250 | 0.094
SK 0.336 | -0.041 | 0935 | 0.374 | 0.087 | -0.436 | -0.191 | -0.298 | -0.721 | -0.047 | -0.777 | -0.295 | -0.165 | 0.841 0.114
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(c) Late period (2071-2100)
Fig. 2. Result of annual precipitation-streamflow elasticity analysis
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