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[Abstract]

Key Words: Freshwater, River, Lake, Wetland, Irrigation pond, Assessment on
biodiversity, Prioritizing protection area, Gap analysis, Driver to decrease
biodiversity, Mekong River

This project aimed at assessing the state of freshwater biodiversity in East and
Southeast Asia, selecting priority sites for conservation, and determining anthropogenic
drivers of biodiversity loss in freshwaters.

First, we constructed a database on the distribution of aquatic organisms and their
environments, and also developed remote sensing methods to detect changes of freshwater
ecosystems at a regional scale. Our assessment revealed that species richness of
freshwater fish and aquatic plants in Japanese lakes showed 28% and 57% decrease after
2001, respectively, compared with the states before 2000. While species richness of exotic
piscivores was a primary driver of the native fish loss, eutrophication and the introduction
of exotic grass carp drove the loss of aquatic plants.

Second, we compiled long-term data on the annual catch, fishing effort, and
fishing efficiency in 23 Japanese lakes, using two sets of government statistics dating
back to the 1950s. The catch per unit effort (CPUE) of inland fishery resources, estimated
by a Bayesian state-space model, declined in 15 of the 23 lakes over past 30 years. The
functional group richness of exotic piscivores was the primary driver of the CPUE
decline.

Priority sites for conservation were selected for lakes, rivers, wetlands and
irrigation ponds with an algorithm considering complementarities. For lakes, 2/3 of
selected sites were located in the areas already protected, but there were larger gaps
between selected sites and protected areas for rivers and wetlands. For rivers, about 1/3 of
selected sites overlap with high flood-risk areas, suggesting that conserving those areas
also contributes to decrease risk of flood on human life. For irrigation ponds, the number
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of small ponds per area was associated with the species richness of threatened aquatic
plants, demonstrating the importance of small ponds for biodiversity conservation in
Japanese freshwaters.

In addition to studies in Japan summarized above, the states and trends of
freshwater fishes and their habitats were studied in Southeast Asia. In particular, we
assessed the impacts of hydropower dams and global warming in the Indo-Burma Hotspot
including the Lower Mekong Basin. Our model-based projection showed that future
construction of hydropower dams in the Mekong Basin will result in about 20-30%
decrease of the fish species richness in Lao PDR and Cambodia, while the global warming
will increase the richness about 5-10% in the region.
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