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Introduction 

River system: 

 Xijiang River is the main tributary of the Pearl River Basin. 

 The Pearl River Delta is close to the South China Sea, making it susceptible to saltwater exposure. 

 

 



Introduction 

Problem: 

 Persistent water shortages in the Pearl River basin and changes 

in the river system have caused severe salt tides in the Pearl 

River Delta during winter and spring. 

 Water supplies in cities such as Macao, Guangzhou, Zhuhai, and 

Zhongshan have exceeded acceptable salinity levels. 

 

Solution: 

 Managing water resources in the basin and using runoff to 

control saltwater intrusion. 

 This study aims to improve the utilization of flood resources in 

Longtan Reservoir and address the problem of insufficient 

hydrological forecasting support capacity in reservoir operations. 

 

 



Introduction 

Scope: 

 The focus of this paper is the Xijiang River Basin, where the main regulatory points are the Longtan 

Reservoir and Wuzhou Hydrological Station.  

 

 
Data: 

 Mean precipitation of the Xijiang River 

Basin 

Natural runoff sequence of the Xijiang 

River 

Flood data and runoff series from the 

region above the Longtan Reservoir 



Research method & results 

① Relationship between precipitation in the Xijiang River and water replenishment in the dry 

season: 

 A significant amount of water is needed to replenish the Xijiang River during the dry season, 

especially in years of low rainfall. 

 The replenishment period is mainly concentrated in the middle and late stages of the dry season.  

 



Research method & results 

① Relationship between precipitation in the Xijiang River and water replenishment in the dry 

season: 

 A significant correlation between natural water inflow in Wuzhou hydrological station during the dry 

season and rainfall in the flood season, specifically from July to September, and the subsequent dry 

season from October to March. 

 



Research method & results 

② Analysis of flood storage capacity of Longtan Reservoir: 

 Longtan Reservoir could begin early water storage between July and August while still maintaining 

flood control safety in the basin.  

 It is essential to consider short-term flood forecasting to minimize reservoir storage risks. 

Scenario 1 (segmented into May-August and September-October periods)  



Research method & results 

② Analysis of flood storage capacity of Longtan Reservoir: 

 The flood resources of Longtan Reservoir are mainly concentrated in the months of July and August. 

 If the impoundment work is carried out before the dry season, the floodwater resource at the end of 

the flood season can be fully utilized, and the probability of full storage will be increased from 54% to 

77%. 

Scenario 2 (segmented into May-June and July-October periods) 



Research method & results 

③ Hydrological forecasting scheme for water replenishment: 

 Water scheduling involves both long-term planning and short-term decision-making, requiring the 

use of accurate and relevant forecast information. 

 Examining the critical time frame for long-term runoff prediction and evaluating the accuracy of 

short-term flood forecasts. 



Research method & results 

③ Hydrological forecasting scheme for water replenishment: 

 The period between July and October has the greatest significance in hydrological forecasting for 

efficient replenishment scheduling.  

 The accuracy of short-term flood prediction in the Longtan Reservoir Area has reached a qualified 

rate of more than 85% for flood peak prediction, with the error of flood volume prediction falling 

within the acceptable tolerance range of plus or minus 20%. 



Conclusion 

Key results: 

 Use the average precipitation in the Xijiang River Basin from July to March of the following year to 

evaluate the runoff situation before the dry season as soon as possible.  

 If the impoundment work is carried out before the dry season, the floodwater resource at the end of 

the flood season can be fully utilized, and the probability of full storage will be increased from 54% to 

77%. 

 The optimal time frame for hydrological forecasting in the Longtan Reservoir water replenishment 

process extends from July to October. 

 Long-term forecasting is used as the basis for an early water storage plan for the year.  

 Between July and August, incorporating short-term flood forecasting with a relatively high level of 

prediction accuracy is recommended as a basis for reservoir scheduling decisions to regulate the rate 

of water level rise.  


