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Hydrological cycle
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Relationship between precipitation and streamflo N

changes according to runoff ratio
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RUNOFF RATIO

Fig. 1 Runoff changes due to changes in precipitation from a
60% reduction (a =0.4) to a 60% increase (a = 1.6) assuming a
maximum direct CQ, effect on evapotranspiration (a=1 in
equation (5)) and no other changes in evapotranspiration

(By=B2=1).
In this study, the sensitivity of streamflow due to the runoff ratio is investigated under the
climatological changes in precipitation and evaporation




Scientific questions

1) Is the hydrologic sensitivity to change of runoff ratio quantified
given climate change and runoff ratio at the climate regime
scales?

2) How does the impact of the change In runoff ratio on the
hydrologic sensitivity vary across the climate regimes?

3) Are past changes in runoff ratio informative In identifying
vulnerable regions to drought and flood given the change In
precipitation and evapotranspiration?



Data & Methods

» Observed streamflow data (GRDC, Global Runoff Data Centre)
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* Number of stream gages : 1,636 (without artificial structures)



Data & Methods

= Climate change
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Distribution of runoff ratio in the P1 period /\
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« Gage stations with runoff ratio less than 0.4 are mostly distributed in desert areas.



Climate changes in precipitation and evaporg;ion

(c) Detection of dry and wet changes
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« (Case 4 climate change occurred in 36.9% over the globe in the last 60 years, and this change is detected in the central

and eastern US, central Europe, and the Amazon rainforest where the runoff ratio ranges from 0.2 to 0.6.



runoff ratio in climate change

Relationship between streamflow change and
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« Change in streamflow is very sensitive to climate change in regions with low runoff ratios.

* Incases3and 4 (|a| < |B]), asign of streamflow change is opposite to that of precipitation change when the
runoff ratio is less than 0.57.

* In regions with a low runoff ratio, streamflow is more sensitive to change in evaporation than change in
precipitation when the rate of change in evaporation is greater than the rate of change in precipitation.



Range of change in streamflow by the decreased

runoff ratio
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 In all climate change cases, the greater

reduction of runoff ratio can lead to a
greater change of streamflow.

The runoff ratio decreased by 0.025
(0.05) in the 0.1 than in the 0.3, the
range of percentage change in
streamflow increases by about 5 (17)
times.

The reduction of runoff ratio can lead
the strengthened sensitivity of
streamflow to climate change,
especially in the low runoff ratio.
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Summary

* In about 36.9% of 1,636 gage stations, climate change, in which the increase of
evapotranspiration is greater than that of precipitation, prevails, and it is evident in the regions
with runoff ratio of 0.2 to 0.6

 In most gage stations, streamflow is sensitive to changes in precipitation. However, in cases 3
and 4, which are the rate of evapotranspiration change is larger than that of precipitation change,
the change in streamflow can be opposite to that in precipitation depending on the runoff ratio.

 Reductions in runoff ratio due to climatic or anthropogenic factors can amplify the impact of
climate change on disasters such as drought and flood events, especially in regions with low
runoff ratios.

* The western US, southwestern Canada, eastern Brazil, western and southern Africa, and eastern
Australia could experience extreme drought due to a decrease in precipitation with a decrease in
the runoff ratio.



Thank you for your attention
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(a) Percentage change in P (a, %)
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(c) Detection of dry and wet changes
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