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The present study investigated the physical mechanisms generating “ scale
dependency” and “ spatial representativeness” in rainfall-runoff processes. Toward the goal, we
firstly developed a methodology for identifying and modeling dominant rainfall-runoff processes
based on discharge data alone. Then we applied this methodology for discharge data of 148 monitoring

points in 97 watersheds in Japan and the United States. The results showed that quickest runoff
process disappears only in larger continental watersheds. Although we investigated how the “ spatial
representativeness” appear in rainfall-runoff processes, we have not obtained any clear mechanisms
behind it yet. Our additional study revealed climatic effects dominates in rainfall-runoff
processes than scale effects.



€y

@

(1995)

(2013)

¢y

@

¢y

(2013)

@

1km?

o

2017

1990

2
Woods et al. (1995)

“

Bléschl and Sivapalan (1995)

Kobayashi and Yokoo (2013)

Bléschl and Sivapalan
Kobayashi and Yokoo (2013)

Kobayashi and Yokoo

1km?

1km?

1km?
Kobayashi and Yokoo

1km?

Kobayashi and Yokoo (2013)
Yokoo et al.,

, 2018; , 2019



10km?
Kobayashi and Yokoo (2013) Yokoo et al. (2017)
1km?

, 2019

Yokoo et al., 2019

@

®

Leong and Yokoo, 2017; Leong and Yokoo, 2019

Blsschl, G., Sivapalan, M. (1995) Scale issues in hydrological modelling: A review,

Hydrological Processes, 9, 251-290. DOI:10.1002/hyp.3360090305.

Kobayashi, S., Yokoo, Y. (2013) Estimating watershed-scale storage changes from hourly

Leong,

discharge data in mountainous humid watersheds: toward a new way of dominant
process modeling, Hydrological Research Letters, 7, 97-103. DOI:
10.3178/hrl.7.97.

C., Yokoo, Y. (2017) Estimating flow duration curve in the humid tropics: a
disaggregation approach in Hawaiian watersheds, Hydrological Research Letters,
11, 175-180. DOI: 10.3178/hrl.11.175.

Leong, C., Yokoo, Y. (2019) Estimating flow duration curves in perennial and ephemeral

catchments by using a disaggregated approach, Hydrological Research Letters (

).

Woods R, Sivapalan M, Duncan M. (1995) Investigating the representative elementary

Yokoo,

area concept: An approach based on field data, Hydrological Processes, 9, 291-
312. DOI: 10.1002/hyp-3360090306.

Y., Chiba, T., Shikano, Y., Leong, C. (2017) Identifying dominant runoff
mechanisms and their [lumped modeling: a data-based modeling approach,
Hydrological Research Letters, 11, 128-133. DOI: 10.3178/hrl1.11.128.

(2018) , 29
,11-21.
, (2019) ,
30 , 11-50.

7

Leong, C., Yokoo, Y. (2019) Estimating flow duration curves in perennial and



ephemeral catchments by using a disaggregated approach, Hydrological Research
Letters ( ).

(2018) OF
, , 31, 245-261. DOI: 10.3178/jjshwr.31.245.
(2018) OF
, , 31, 232-244. DOI: 10.3178/jjshwr.31.232.
(2018) Q-
, , 31, 219-231. DOI:

10.3178/jjshwr.31.219.

Leong, C., Yokoo, Y. (2017) Estimating flow duration curve in the humid tropics:
a disaggregation approach in Hawaiian watersheds, Hydrological Research Letters,
11, 175-180. DOI: 10.3178/hrl.11.175.

Yokoo, Y., Chiba, T., Shikano, Y., Leong, C. (2017) ldentifying dominant runoff
mechanisms and their lumped modeling: a data-based modeling approach, Hydrological
Research Letters, 11, 128-133. DOl: 10.3178/hrl.11.128.

Leong, C., Yokoo, Y. (2017) Applicability of the Curve Number Method for estimating
flow duration curves in the Humid Tropic, Tohoku Journal of Natural Disaster
Science, 53, 107-112.

13
Leong, C., Yokoo, Y.: Runoff estimations in a 3-part disaggregated flow duration
curve, Proceedings of FY2018 Annual Meeting of the Tohoku Branch, Japan Society
of Civil Engineers, 11-12, Sendai, Japan, March 2, 2019.
30 , 11-50, , 2019/3/2.
Leong, C., Yokoo, Y.: Estimating runoff in perennial and ephemeral catchments: a
disaggregated flow duration curve approach, The 6th International Symposium on
Water Environment Systems, Sendai, Japan, Nov 30, 2018.
Yokoo, Y., Yoshida, K., Suzuki, K., Leong, C.: A data-based modeling of dominant
rainfall-runoff mechanisms: application to snowy watershed, Asia Oceania
Geoscience Society 15th Annual Meeting (AOGS 2018), Honolulu, Hawaii, USA, June 4,
2018 (Invited).
, 29 , , 11-40,
2018/3/3.
29 , , 11-32, 2018/3/3.
, : , 29
, , 11-21, 2018/3/3.
Yokoo, Y., Leong, C.: ldentifying dominant storage-runoff processes to constrain
structures and parameters of rainfall-runoff models: moving from model calibration
to custom-made modeling, European Geoscience Union General Assembly 2017, Vienna,
Austria, April 28, 2017.
Leong, C., Yokoo, Y.: Estimating flow duration curve in the humid tropics: A
disaggregation approach in Hawaiian catchments, European Geoscience Union General
Assembly 2017, Vienna, Austria, April 24, 2017.
Leong, C., Yokoo, Y.: Applicability of the Curve Number Method for Estimating Flow
Duration Curves in the Humid Tropics, 28 ,
, 2016/12/24.
28 , , 2016/12/24.
Leong, C., Yokoo, Y.: Estimating Flow Duration Curve in the Humid Tropics: A
Disaggregation Approach in Hawaiian Watersheds, Japan Society of Hydrology and
Water Resources Annual Meeting 2016, Fukushima, 2016/9/16.

2016 , , 2016/9/16.



