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Study on Runoff Change of Nuomin River Basin Under Climate
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Abstract:[ Objective ] The aim of the study is to understand the runoff variation pattern of Nuomin River
Basin under climate change and provide scientific support for the comprehensive planning of hydrology and
water resources in Nuomin River Basin. [ Methods] The temperature and precipitation data were generated
under different scenario modes in the future through statistical downscaling model, and SWAT model was
applied to simulate the corresponding runoff data under different climate scenario modes. [ Results | From the
perspective of trend, the runoff maintains an increasing trend, with a relatively small increase under RCP2.6
mode, followed by RCP4.5 mode, and the largest increase under RCP8.5 mode. From the perspective of
mutation, there will still be no mutation point in runoff under RCP2.6 mode, and there will be a great possi-
bility of sudden change in runoff under RCP4.5 mode, while under RCP8.5 mode, the annual runoff will
suddenly change around 2067. From the perspective of cycle, under RCP2.6 mode, the runoff change cycle is
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mainly controlled by the main cycle of 56 years. Under RCP4.5 mode, the annual runoff change cycle is

mainly controlled by 56 years and 44 years. The cycle characteristics of RCP8.5 mode are similar to those of

RCP4.5 mode, but in contrast, the energy density is more intensive under the 56-year scale, and the control

effect of this cycle is further enhanced. [ Conclusion] There are significant differences in runoff in Nuomin

River Basin under different climate scenario modes, and future comprehensive planning of hydrological and

water resources should consider the impact of different climate conditions.
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Table 1 Basic data information of Nomin River Basin
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Fig. 1 Distribution of meteorological and hydrological

stations in Nomin River Basin
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Table 2 Model error evaluation
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Fig. 2 Fitting curve of annual daily runoff at Xiaoergou station from 2006 to 2010
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R3 SWATHEBRBRSBEELER
Table 3 Sensitivity parameter calibration results of SWAT model
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Fig. 4 Temperature change trends of three emission scenario modes in Nomin River Basin in the
mid 21st century and late 21st century
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Table 4 Temperature characteristic values of three emission scenario modes in Nomin River Basin
B A 1] B [EY 5N FE{H/C R/ C RACE/C &/ (C/10 2
RCP2.6 1.81 3.59 0.18 0.19
AR L RCP4.5 1.45 3.58 —0.10 0.38
. RCP8.5 2.29 4.83 —0.13 0.64
5 ‘
RCP2.6 1.86 3.26 0.35 0.24
21 25 RCP4.5 2.60 4.71 1.16 0.15
RCP8.5 5.10 7.34 3.17 0.76
RCP2.6 10.16 11.80 8.51 0.20
21 2t v i) RCP4.5 10.03 12.05 8.50 0.35
N RCPS8.5 10.63 13.24 7.94 0.67
AR F- 2 i e .
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21 25 RCP4.5 11.18 13.05 9.79 0.15
RCP8.5 13.50 15.67 11.38 0.75
RCP2.6 —6.08 —4.12 —7.81 0.21
21 2t v i) RCP4.5 —5.71 —1.16 —6.89 0.31
o . RCPS8.5 —5.63 —3.35 —7.38 0.55
A B AR .
RCP2.6 —6.01 —4.97 —7.56 0.19
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Fig. 5 Precipitation change trends of three emission scenario modes in Nomin River Basin in the
mid 21st century and late 21st century
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Table 5 Annual precipitation characteristic values of three emission scenario modes in Nomin River Basin
P 1) B 15 B 2 -4 {H /mm & K/ mm f/IMA /mm P/ (mm/10 a)
RCP2.6 472.93 645.87 342.65 4.57
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RCPS8.5 503.20 725.09 379.39 8.81
RCP2.6 485.37 584.72 380.956 6.63
21 25 RCP4.5 518.65 651.69 361.61 12.37
RCPS8.5 557.74 771.62 434.30 20.96
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Fig. 6 Runoff variation trend of three emission scenario modes in Nomin River Basin in the

mid 21st century and late 21st century

4.3.2 %

B R TAE S A 2 3 R RALT
20212100

AT ST R A U 1Y) 5 A 6 i 2k (T

T—9 . FR W HE A3 i R AR AR 1R
iR FAE 7 A T AR R B 22 531



74 b/ S S o530 4%
Fo FHHEMREIMHEMBEEEXTEERRISLEE
Table 6 Annual runoff characteristic values under three emission scenario modes in Nomin River Basin
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Fig. 7 Runoff M-K and Pettitt method mutation identification under RCP2.6 mode in Nomin River Basin
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Fig. 8 Runoff M-K and Pettitt method mutation identification under RCP4.5 mode in Nomin River Basin
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Fig. 9 Runoff M-K and Pettitt method mutation identification under RCP8.5 mode in Nomin River Basin
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