Referee’s comment:

1. On Clarity: Methods were presented in an exceedingly confusing and unclear and
imprecise manner. Results were then obscurely derived. Therefore it shows insufficient
interest to HESS readers and fails to make a convincing case.

Author’s response:

The aim of the separation of flood season of reservoir is to make better flood
regulation schemes, which can make better use of the surplus water in flood season
and increase benefits, such as by generating more electricity, without extra
construction cost. Therefore, the statistical development of flood frequencies for
sub-seasons within the annual flood season has potential to improve multipurpose
reservoir system operation.

1) The first conventional statistical method used in this article is a basic one to separate
annual flood season, which calculate the accumulative frequencies in flood-prone period
and then obtain the separation result.

2) The Fractal method, which is more complicated, focus on the fractal dimension of each
sub-season. With an assumed time length of a sub-season, its fractal dimension can be
obtained. When prolonging the time length of the sub-season, a different fractal
dimension can be obtained and by comparing these two fractal dimensions it can be
determined whether the flood pattern in this long period of time has a feature of
self-similarity. If the two fractal dimensions are nearly the same, then the time length of
the sub-season is the prolonged one. Keep going in this way, then the whole flood season
can be separated into several sub-seasons based on different fractal dimensions.

3) The Von Mises method uses the Von Mises distribution to simulate the pattern of flood
timing, based on which accumulative flood frequencies can be obtained and then flood
season can be separated into sub-seasons.

4) Applying the three methods to the separation of the flood season of Hongfeng Reservoir
in the case study(Table .1, 2, 3), this paper then accordingly conducts flood regulation
calculation (Table 4) under three different regulation strategies (open-discharge strategy,
strategy for operating in 1987 and strategy for check in 1990). Based on the flood
regulation calculation in sub-seasons, we obtain the different ranges of flood control level
in each sub-season with the fixed flood control level of the original plan as the lower limit.
As you can see in figure 5, there is a raise of the flood control level in each sub-season
and with different methods for separation comes different flood regulation calculations
and thus flood control level is raised to different extents. Under the requirement of flood
control safety, adopting the new operation plans can help increase the total benefits of
reservoir, especially in electricity generation and water supply, etc.

5) The core ideas of the three methods are stated above and clear, and details on how to
realize what the methods try to achieve are given in the paper. Following the core ideas
and the specific steps presented in the paper, researchers in this field can also conduct
similar studies.

6) As for reader’s interest, since published in discussion on Oct 14", quite a few readers

(total article views: 209, including HTML, PDF, and XML) have come to view this
paper, showing their concerns and interests in this paper.

(http://www.hydrol-earth-syst-sci-discuss.net/12/10431/2015/hessd-12-10431-2015-metrics.html )
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Referee’s comment:
2. On Novelty: Obviously, this study presents no novelty to the existing state of the field
covered by HESS.
Author’s response:
1) Theoretical significance: as mentioned before, operation in sub-seasons can increase benefits
of reservoir. Yet, apparent shortcomings still exist in the methods used to separate flood season,
which are usually not able to reflect the flood changing pattern in flood season. Thus, it’s
necessary to do researches and make comparison between different methods in this field.
2) Practical significance: operation in sub-seasons is an important way to optimize flood control
operation and increase the benefits for hydropower stations. Moreover, it’s beneficial in the long
term. Despite all these advantages, it hasn’t been adopted yet by most of the reservoirs in the
world. From this point of view, The methods proposed in this paper for conducting operation in
sub-seasons have a broad prospect for application in reservoir operation in flood season, design
flood estimation at construction stage and flood control risk estimation, etc. With the world’s
largest potential hydropower resources of 680 million Kw, China has 86 thousand reservoirs, most
of which should adopt operation in sub-seasons according to their specific flood conditions.
Inspired by this context, this paper makes a comparison among three different methods.
3) Because the ultimate goal for flood season separation is to raise the previous fixed flood control
level considering different reservoir conditions in different sub-seasons. And flood season
separation is significant in determining flood control levels in different periods of time in flood
season, allowing better reservoir operation within different flood sub-seasons. Dynamic change of
flood control level in flood season is an emerging field in which relevant researches are scarce,
due to the deep-rooted conventional mindset that flood control level should be fixed in the whole
flood season.
4) This article is mainly concerned about the separation of flood season, yet actually it also has a
lot to do with the dynamic control of flood control level in flood season. There were only a few
papers published in recent years about the dynamic control of flood control level, such as Joint
operation and dynamic control of flood limiting water levels for mixed cascade reservoir systems
(published by Yanlai Zhou et al on Journal of Hydrology in 2014) and “Optimal design of seasonal
flood limited water levels and its application for the Three Gorges Reservoir” (published by Pan
Liu et al on Journal of Hydrology in 2015).
So in general, this study presents a novelty.

Referee’s comment:

3. On Referencing: The manuscript have over-cited (grey) papers/reports which were
written in Chinese or/and inaccessible to international readers. One can easily get lost in
this hidden context.

Author’s response:
1)As mentioned before, researches in this field are scarce while there were some relevant



studies in China in recent years, so the papers cited in this article are mostly published in
China by Chinese researchers.

2) We selected a reservoir in China to do case research, so the latter calculation should be
consistent with the specific Chinese regulations about reservoir and hydro-projects, and
existed flood regulation results in those reports. But the methods proposed in this paper can
also be applied to reservoirs or projects in other countries considering that most of the world’s
reservoirs adopt fixed flood control level which is the upper limit for reservoir water level in
flood season.

3)A particular case study is done in particular context but the methodology is universal
because the ultimate goal is to separate the flood season reasonably and then raise the fixed
flood control level in sub-seasons to create more benefits.

4) The attachments are the Chinese papers cited in this article and links to these references are
as follows:
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flood period description. Advances in Water Science, vol.6, no.2, pp. 133-138, 1995.
http://xueshu.baidu.com/s?wd=paperuri%3A%28f4a4c3852f6dd9e48160f1d53deb0a64%29&
filter=sc_long_sign&tn=SE_xueshusource 2kduw22v&sc_vurl=http%3A%2F%2Fen.cnki.co
m.cn%2FArticle_en%2FCIJFDTOTAL-SKXJ502.007.htm&ie=utf-8

Liu Pan, Guo Shenglian, Wang Caijun. Flood season staged for three gorges reservoir
based on the change-point approach. Hydrology, vol.25, no.1, pp.18-23, 2005.
http://xueshu.baidu.com/s?wd=paperuri%3A%289c07f5a71bfafb73cef12f9d3482f7fe%29&fil
ter=sc_long_sign&tn=SE_xueshusource 2kduw22v&sc_vurl=http%3A%2F%2Fen.cnki.com.
cn%?2Farticle_en%?2Fcjfdtotal-swzz200501005.htm&ie=utf-8

Hou Yu, Wu Boxian, Zheng Guoquan. Preliminary study on the seasonal period’s
classification of floods by using fractal theory. Advance in Water Science, vol.10, no.2, pp.
140-143, 1999.
http://xueshu.baidu.com/s?wd=paperuri%3A%28b71dd1d43b221deffa8ead8ae22142f1%29&
filter=sc_long_sign&tn=SE_xueshusource _2kduw22v&sc_vurl=http%3A%2F%2Fen.cnki.co
m.cn%2FArticle_en%2FCIJFDTOTAL-SKXJ902.007.htm&ie=utf-8

Fang Bin, Guo Shenglian, Liu Pan, Xiao Yi. Advance and Assessment of Seasonal Design
Flood Methods. Journal of Hydroelectric Power, vol.33, no 7, pp. 71-75, 2007.
http://xueshu.baidu.com/s?wd=paperuri%3A%282a7028aclad6650ca950cda08cha7046%29&
filter=sc_long_sign&tn=SE_xueshusource 2kduw22v&sc_vurl=http%3A%2F%2Fen.cnki.co
m.cn%2FArticle_en%2FCIJFDTOTAL-SLFD200707022.htm&ie=utf-8




Fang Bin, Guo Shenglian, Xiao Yi, Liu Pan, Wu Jian. Annual maximum flood
occurrence dates and magnitudes frequency analysis based on bivariate joint
distribution. Advance in Water Science, vol.19, no.2,pp. 505-511, 2008
http://xueshu.baidu.com/s?wd=paperuri%3A%28e393a921b1¢c5282060da6928d001a83d%29
&filter=sc_long_sign&tn=SE_xueshusource 2kduw?22v&sc_vurl=http%3A%2F%2Fen.cnki.c
om.cn%?2FArticle en%2FCIFDTOTAL-SKXJ200804009.htm&ie=utf-8

Wei wei, Mo Chongxun, Liu Li, Jiang Qingling et al. Application of Watershed
Rainfall Fractal Theory in Reservoir Flood Season Staging. Yellow River, vol.36, no.10,
pp.39-41, 2014.
http://xueshu.baidu.com/s?wd=paperuri%3A%285b7c2fe9c23a196f5685f89ffd20f85d%29 & fi
Iter=sc_long_sign&tn=SE_xueshusource 2kduw22v&sc_vurl=http%3A%2F%2Fen.cnki.com
.Cn%2FArticle_en%2FCJFDTotal-RMHH201410015.htm&ie=utf-8

Chen Lu, Guo Shenglian, Yan Baowei, Liu Pan. A new seasonal design flood estimation
method. Engineering Journal of Wuhan University, vol.43, no 1, pp. 20-24, 2010.
http://xueshu.baidu.com/s?wd=paperuri%3A%2889c4965da7f931018b0ef5af200679af%29&f
ilter=sc_long_sign&tn=SE_xueshusource 2kduw22v&sc vurl=http%3A%2F%2Fen.cnki.co
m.cn%2FArticle_en%2FCIJFDTOTAL-WSDD201001005.htm&ie=utf-8

Liu Ying, Hu Min, Yu Guiying, Li Xiaobing. Theory of Fractal and its Applications.
Jiang Xi Science, vol.24, no.2, pp. 205-209, 2006.
http://xueshu.baidu.com/s?wd=paperuri%3A%2842d79bf0dd6018f70d66607fd796945¢c%29&
filter=sc_long_sign&tn=SE_xueshusource 2kduw22v&sc_vurl=http%3A%2F%2Fen.cnki.co
m.cn%2FArticle_en%2FCIJFDTOTAL-JSKX200602028.htm&ie=utf-8

Zhang Shaowen, Wang Wensheng, Ding jin, Chang Fuxuan. Application of Fractal
Theory to Hydrology and Water Resources, Advance in Water Science, vol.16, no.1, pp.
141-146, 2009.
http://xueshu.baidu.com/s?wd=paperuri%3A%285f5795b01f33906252259bd8e604c23b%29
&filter=sc_long_sign&tn=SE_xueshusource 2kduw22v&sc_vurl=http%3A%2F%2Fen.cnki.c
om.cn%2FArticle_en%2FCIFDTOTAL-SKXJ200501025.htm&ie=utf-8

Zhang Jiansheng, Huang Qiang, Ma Yongsheng etc. Division of flood seasonal phases for
reservoir and the evaluation method. Journal of Northwest A&F University (Nat. Sci.
Ed.), vol.37, no.10, pp. 229-234, 20009.
http://xueshu.baidu.com/s?wd=paperuri%3A%28b997ccle8c9ad354b61997be75315d27%29
&filter=sc_long_sign&tn=SE_xueshusource 2kduw?22v&sc_vurl=http%3A%2F%2Fen.cnki.c
om.cn%2FArticle en%2FCIFDTOTAL-XBNY?200910040.htm&ie=utf-8

Dong Qianjin, Wang Xianjia, Wang Jianping, Fu Chun. Application of Fractal Theory in
The Stage Analysis of Flood Seasons in Three Gorges Reservoir. Resources and
Environment in the Yangtze Basin, vol.16, no.3, pp. 400-404, 2007.
http://xueshu.baidu.com/s?wd=paperuri%3A%2851f23f45857d01d9e5b84b21546¢8473%29




&filter=sc_long_sign&tn=SE _xueshusource 2kduw22v&sc vurl=http%3A%2F%2Fen.cnki.c
om.cn%?2FArticle en%2FCJFDTotal-CJLY200703025.htm&ie=utf-8

Song Lisong. Analyses on Sudden Change in Low Tide Level Series of the Caoe River.
Journal of Sediment Research, no.1, pp. 69-71, 2002.
http://xueshu.baidu.com/s?wd=paperuri%3A%28d009e4aee3dcf34ebfb2998b67baf553%29&f
ilter=sc_long_sign&tn=SE_xueshusource 2kduw22v&sc vurl=http%3A%2F%2Fen.cnki.co
m.cn%2FArticle_en%2FCJFDTotal-NSYJ200001010.htm&ie=utf-8

Ding jing, Liu Guodong. Estimation of Fractal Dimension for Daily Flow Hydrograph.
Si Chuan Water power, vol.18, no.4, pp. 74-76, 1999.
http://xueshu.baidu.com/s?wd=paperuri%3A%28c4c3b59100a1420251f030fcaa35f3ae%29&f
ilter=sc_long_sign&tn=SE_xueshusource 2kduw22v&sc vurl=http%3A%2F%2Fen.cnki.co
m.cn%2Farticle_en%2Fcjfdtotal-scs1199904029.htm&ie=utf-8

He Linwei, Cai Guoping. A Bi-directional Optimization Method for Continuous
Structures Subject to Von Mises Stress Constraints. Chinese Quarterly of Mechanics,
vol.32, no.1, pp. 19-26, 2011.
http://xueshu.baidu.com/s?wd=paperuri%3A%2848e00f65d03652635h9ad5c5a168e292%29
&filter=sc_long_sign&tn=SE_xueshusource 2kduw22v&sc_vurl=http%3A%2F%2Fen.cnki.c
om.cn%2FArticle_en%2FCJFDTotal-SHLX201101004.htm&ie=utf-8

Fang Bin, Guo Shenglian, Xiao Yi etc. Annual maximum flood occurrence dates and
magnitudes frequency analysis based on bivariate joint distribution. Advances in Water
Science, vol.19, no.4, pp. 506-511, 2008.
http://xueshu.baidu.com/s?wd=paperuri%3A%28e393a921b1¢c5282060da6928d001a83d%29
&filter=sc_long_sign&tn=SE_xueshusource 2kduw?22v&sc_vurl=http%3A%2F%2Fen.cnki.c
om.cn%?2FArticle en%2FCIFDTOTAL-SKXJ200804009.htm& ie=utf-8

Shi Yuezhen, Li Miao, Zheng Yanggi. Flood season staged in Xiangjiang river basin
based on fractal theory [J]. Bulletin of Soil and Water Conservation, vol.30, no.5, pp.
165-167, 2010.
http://xueshu.baidu.com/s?wd=paperuri%3A%286be378b403dc77ec736a3766ch9610ee%29
&filter=sc_long_sign&tn=SE_xueshusource 2kduw22v&sc_vurl=http%3A%2F%2Fen.cnki.c
om.cn%2FArticle_en%2FCIFDTOTAL-STTB201005038.htm&ie=utf-8

Li Jiging, Ji Changming, Lu Qiyou etc. Flood control limited level of Hongfeng reservoir
during the former flood season [J]. Journal of North China Electric Power University,
vol.34, no.4, pp. 27-31, 2007.
http://xueshu.baidu.com/s?wd=paperuri%3A%28db28dedc01270fa01af692bdfaf3d169%29&f
ilter=sc_long_sign&tn=SE_xueshusource 2kduw22v&sc vurl=http%3A%2F%2Fen.cnki.co
m.cn%2FArticle_en%2FCJFDTotal-HBDL 200704006.htm&ie=utf-8




