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1 Background and Motivation —

 The hydrological cycle has been remarkably influenced by climate

variability and human activities (Hanasaki et al. 2018; Huntington 2006;
Mittal et al. 2016).

« The impacts of climate variability and human activities on runoff at

iInter-annual and inter-decadal scales have rarely been assessed
guantitatively.

 Motivation: To quantitatively evaluate the impacts of climate variability
and human activities on runoff at different time scales.

Climate variability

Human activities



2 Model Construction
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3 Study area and Data Sources
 Runoff (1970-2012):
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4 Results —
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4 RESU‘tS —

The variability explained by each component and associated periods (in brackets)
at different time scales.

53%|(2 years) 19% (9 years) 8% (14 years) 20%

- 35%|(2 years) 15%|(6 years) 34% |(14 years)| 16%

47%|(4 years) 36% (11 years) - 17%

- 57%|(3 years) 18% (10 years) 16% [18 years)l 9%
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4 Results —

Nonlinear hybrid model MLR

Runoff
=

1970 1978 1986 1994 2002 2010

Comparison between observed and estimated runoff based on the nonlinear hybrid model and MLR
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0.84 0.80 0.81 0.78 0.42 0.45
0.86 0.81 0.83 0.79 0.36 0.39
0.87 0.85 0.86 0.83 0.28 0.31
0.85 0.83 0.81 0.79 0.35 0.37
0.72 0.69 0.70 0.67 0.61 0.65




z ﬁesu‘ts —

Spearman correlation coefficients between runoff and potential drivers at different time scales.

0.71** 0.69** 0.54** 0.72** 0.66**

- 0.15 032%  -0.31* : 0.57%%
- 0.31% 0.27 023 055  -0.36*

*Significant at P < 0.05; **Significant at P < 0.001.




4 Results —

72%
64%
61%
IMF1 IMF2
mIMF3  ®Trend
48%
z
kel 12% MLR Nonlincar hybrid modcl
2
g
S
@
24% 20%
33% - 17%
11%
e 9% s, 10% 1% —
% 2% 2%
7% 112 T 6‘;
0% e :
i}
UAT WV v Other

Contributions of different drivers to runoff variability at different time scales.
‘Other’ indicates the unexplained variability.
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' 5 Conclusions —

« The nonlinear hybrid model outperforms MLR in all performance
measures. We attribute this improvement to its ability to represent
nonlinear relations and to simulate the driver-runoff relations separately
for each time scale.

e Climate variability strongly affects runoff and accounts for 81% of the
runoff variation. Human activities play a minor role, accounting for 8%
of the runoff variation.
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