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Fig. 1 Location of secondary water resources regions in the Southwest rivers zone in China
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Fig.2 Schematic diagram of hydrological gene principle
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Table 2 Description, classification, and identification of different types of hydrological variability
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Fig.4 Hydrological gene map of first-, second-, and third-order moment series of annual runoff in secondary regions of Southwest rivers
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Fig.5 Hydrological gene map of first-, second-, and third- order moment series of annual precipitation in secondary regions of Southwest rivers
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Gene map of water resources evolution of Southwest rivers in China*
XIE Ping', WU Lingian', WU Ziyi’, SANG Yanfang’*, HUO Jingqun', NIU Jingyi', CHEN Fei', YUAN Su'

(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China;
2. Ecological Environment Monitoring and Scientific Research Center, South China Sea Ecological Environment Supervision
Administration, Ministry of Ecology and Environment, Guangzhou 510610, China; 3. Key Laboratory of Water Cycle and

Related Land Surface Processes, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of
Sciences, Beijing 100101, China; 4. Key Laboratory of Compound and Chained Natural Hazards, Ministry of
Emergency Management of China, Beijing 100085, China)

Abstract; In order to tackle the challenges brought by the changing environment, the hydrological gene theory is

established to explore the evolution rules of water resources of Southwest rivers in this article. The hydrological genes
are based on different moments that reflect the heredity and variability characteristics of hydrological variables. A
hydrological gene detection system with the functions of identification and significance gradation is developed first
based on the correlation principle. Then, the hydrological gene detection system is applied to the annual runoff time
series of six secondary water resources regions in Southwest rivers basin (SWRSRB). The hydrologic gene components
based on the first-, second- and third-moment are extracted, including nonstationary components (jump, local- and
global-trend, periodicity, and dependence) and genetic components ( randomness). After that, the concept of
hydrological gene map and the method for drawing it are proposed to demonstrate the hydrological gene information.

The results show that there are different kinds of hydrological gene variation components in the first-order moment se-
ries, mainly manifesting in the form of jump, local trend, periodicity, and dependence. The second-order moment
series of the Nujiang River and Irrawaddy River basin only contain the genetic component, while the rest second-order
moment series have weak periodicities. Compared with the first- and second- order moment series, the hydrological
gene composition of the third-order moment series is relatively simple, with a weak influence on the original series.

Attribution analysis shows that the first-order moment series of water resources evolution in SWRSRB are mainly con-

trolled by precipitation.

Key words: hydrological gene map; water resources evolution; variability detection; Southwest rivers
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