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1. Background w==&n)

O Under the effects of climate change and human activity, extreme meteorological and
hydrological events occur more frequently. It showed that climate change would lead to more
heavy rainfall and flood disasters as well as more serious droughts in future.
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1. Background w==&n)

O Although the Yangtze River basin is located in humid region, droughts have become more
widespread and frequent in recent years, threatening the water, food, energy, shipping and
ecology security.

Vlllagers are lining up for water
(Yanshan, Yunnan in 2011)

ry ond
(Shuicheng, Guizhou in 2009)

A dry water reservoir
(Fengjie, Chongqing in 2006)

A drought-affected farmland
(Qianshan, Anhui in 2019)

A dry tributary of Xiang River
(Hengyang, Hunan in 2013)
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A dry water area in Jinxian
Section of Poyang Lake
(Jiangxi in 2022)
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Distribution of dry days in the Yangtze River basin in recent 60 years
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1. Background @z

)

O Especially in the past 20 years, drought events had been hapened almost every year.

Typical
drought
disaster
events in
the Yangtze
River Basin
in the past
20 years
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1. Background w==&n)

O For example in 2022, the precipitation in the Yangtze River basin was the least since 1961. It was
40% less than that in the same period of normal years. In some areas, precipitation was nearly
80% less. Meanwhile, high temperature weather (>37C°) last for more than 30 days, and even
more than 40 days in some areas.
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1. Background w==&n)

O The streamflow of the Yangtze River was 20% to 80% less than that in the same period. The upper
and middle reaches had the lowest runoff since 1961. The water level in Hankou Station dropped
quickly until it reached to lowest level at the end of August.

O A rare situation known as "drought in flood season” occurred from July to September, as a result
the water area of Dongting Lake and Poyang Lake are both reduce 75% (Compared to that in June).

Drought in flood season (2022)
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Water area in Dongting Lake Water area in Poyang Lake

Water level in Hankou Station Reduce by 74.7% Reduce by 73/9%

Due to the effective droughtresistance; there were no majoreconomicand social losses
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Difficulties of Drought Disaster Resistance in the Yangtze River Basin
 (RIIRETFRRERIIER)

O The transmission process from meteorological drought to agricultural, hydrological drought or
even disaster is complicated. This process influenced by many factors such as precipitation,
temperature, runoff, crop types, irrigation, reservoir operation and water intake, etc.

NS ¢ Meteorological drought; dose not
mean droughtdisaster.
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Difficulties of Drought Disaster Resistance in the Yangtze River Basin
(KRS TEREMIIER)

O Drought is "chronic disease"”. The propagation process from meteorological drought to
disaster may last more than several months or even one year. However, the ability of medium
and long term meteorological and hydrological forecast is low, which makes it difficult to
predict the development of drought event.
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Difficulties of Drought Disaster Resistance in the Yangtze River Basin
 (RIIRETFRRERIIER)

O The drought influences many natrual and social fields, and there is a great difference in drought
resistance ability or drought resilience among different regions, so there is great uncertainty
about the disaster caused by drought.
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Difficulties of Drought Disaster Resistance in the Yangtze River Basin
r (KiIIGIRTFRERERNIHER)

O Most of reservoirs the Yangtze River are seasonal reservoirs, which have limited capacity to
regulate runoff.

O The relationship between flood control and drought resistance is imbalance. The drought-flood
abrupt alternation is a great challenge to the reservoir operation.
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Technical requirements of Drought Disaster Resistance
n (KITRETRRENIIEHEER)

O It is important to enhance the overall prevention of flood and drought disasters according to
the water systems management approach. At the same time, it is necessary to strengthen the
scientific cognition of drought under climate change. Absolutely, the basic theory, new
methods and technologies of integrated flood and drought disaster defense are important.

Water inside and outside the
river way is coordinated, and
surface water and groundwater
are combined

Engineering and non-
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projects are planned as a whole, and
water storage, diversion, pumping and

transfer projects are combined with each other
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: : : measures ﬁ measures ﬁ solutions y/
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The normal process is

combined with the extremal

process, and multiple time
scales are coordinated.

Flood control and drought
resistance are planned as a whole,
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based management measures

functions of including flood are taken simultaneously

control and drought resistance.
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Technical requirements of Drought Disaster Resistance
. (RILHEETRRERMIRHEER)

O In comparison to flood control, the study on drought in humid regions is slightly weaker. The
theory of flood and drought prevention should be improved. The attention should be paid to
understanding the mechanism of drougt process.
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Technical requirements of Drought Disaster Resistance
n (KITRETRRENIIEHEER)

O It is necessary to break through the model methods and innovative technologies of medium
and long term meteorological and hydrological forecasting, drought process simulation and
drought risk assessment. It is particularly important to develop a decision support platform for
drought prevention and emergency management.
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Technical requirements of Drought Disaster Resistance
n (KITRETRRENIIEHEER)

O In view of the characteristics of streamflow change and drought-flood abrupt alternation, it is
necessary to study the joint operation of water projects from an overall perspective of flood
control and drought resistance. At the same time, the regulation of flood limitted water level
should be optimized, so as to improve utilization potential of flood resources.
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Technical requirements of Drought Disaster Resistance
n (KITRETRRENIIEHEER)

O It is necessary to improve the study of drought adaptation based on the modern natural
disaster theory. We need to integrate disaster resistance into economic and social development
planning. It is necessary to carry out the non-engineering measures of drought resistance, and
promote the transition from passive drought resistance to active defense.
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4. Research achievements (Bie FEREXTE)

O We propose a comprehensive drought assessment and forecast model method. This set of
methods describe the drought process by continuously calculating the cumulative effects of
precipitation, evaporation, soil water deficit and duration.
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4. Research achievements (BEie FEIEXETE)

O The propagation process from drought to disaster in terms of different risk exposures were
revealed. We also established equations to describe the relationship between drought intensity
and loss. And according to the above equations, the drought disaster risk maps for the Yangtze
River basin were carried out.
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4. Research achievements (Bie FERIEXTE)

OO0 We analyzed the temporal and spatial distribution characteristics of drought intensity, duration,
influence area and frequency. In addition, the calculation method of drought warning water level
was put forward. According to this method, drought warning water level index system for 135
important sections was established.

O This achievement improved the drought warning ability and played an important role in the
early drought warning and emergency management in 2022 .

I Drought warning water level index system
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4. Research achievements (Bie FERIEXTE)

O We revealed spatio-temporal correlation between reservoir operation and hydrological situation in
the middle and lower reaches under the influence of drought. For drought emergency, the capacity
and effective range of reservoirs were further carried out.
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Evaluation of emergency drought resistance capacity of reservoir group in the basin
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4. Research achievements (Bie FEREXTE)

O A distributed water resources optimal allocation model in dry season has been established. The
multiple water sources cooperative supply and its allocation in different departments were
carried out.
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4. Research achievements (Bie FERIEXTE)

O An adaptive optimization method for joint operation of reservoirs under drought conditions was
also put forward. These methods and approaches provided a technical support for coping with
drought conditions and ensuring water demand in the basin.

Formulation of multi-source water supply criteria and modeling of | I Water csunblv dicnatching <cheme
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4. Research achievements (Bie FERIEXTE)

O The water supply approaches and emergency plans of reservoirs in the Yangtze River basin
under the influence of drought were established, which significantly reduced the water
shortage and drought disaster risk in the middle and lower reaches.
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D. Suggestions v

O It is suggested to strengthen the study on the theory, method and technology,
for overall prevention of flood and drought disasters, and develop the overall
prevention planning for flood and drought disasters

O It is suggested to optimize the operation mode of reservoirs in flood season,
and implement the flexible regulation of reservoir flood control water level

O It is suggested to improve the non-engineering measures of drought
prevention, including policies and regulations, economic measures, financial
insurance, etc., and enhance the climate change adaptability and resilience
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