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1. Develop conceptual models of historic and current Central Valley floodplains, including the interaction of hydrology,
geomorphology, and ecology.
2. Write the CALFED Floodplain white paper.  This paper will be a review of the current state of knowledge of Central Valley
floodplains, incorporating the conceptual models described above.  The paper will provide an overview of historical and current
impacts, restoration programs, and future issues.
3. Organize a workshop to receive expert input on developing indicators for quantifying area of functioning floodplain, monitoring
floodplain status and for guiding restoration.
4. Develop an area-based indicator for quantifying and monitoring floodplain habitat, and organize second workshop to receive
expert input.
5. Organize a scientific symposium to present floodplain indicator, conceptual model, and CALFED white paper to a panel of
scientists from agencies, NGOs, academia, and the private sector.
6. Organize a public conference on floodplain restoration.
7. Collaborate with NHI to incorporate floodplain inundation as a an ecological response variable for their research on reservoir
reoperation and conjunctive water management.
8.      Collaborate with other UC Davis researchers on field studies of how native fish use floodplain habitats.

ProjectObjectives_10

1. I wrote a draft of the first of two floodplain white papers for CALFED.  The first white paper reviews general principles of
floodplain geomorphology, hydrology, and ecology and then focuses on these principles for Central Valley floodplains.  This first
draft has been circulated for informal review from a wide range of academic and agency scientists.  I am currently working on a
second white paper that will review the historical extent and losses of floodplains, describe restoration approaches from other
systems throughout the world, summarize floodplain restoration projects in the Central Valley, describe the ecosystem services
provided by functional floodplains, and review the literature on the effect of climate change on California hydrology and flood
regimes.
2. I collaborated with Phil Williams and Associates (PWA) to develop a method for identifying floodplains that are inundated by
ecologically important flows.  We developed ërepresentative floodsí in terms of frequency, duration, and seasonality and then
mapped the floodplains in selected reaches of the Sacramento Valley that are inundated by one specific representative flood ñ the
ëfloodplain activation flow (FAF).í  The FAF is a frequent (occurring two out of three years), long duration (> 7 days) flow that
occurs in the spring.  This type of flow is particularly important for native fish for spawning and rearing and for promoting the
production of biologically available carbon that can be exported to downstream aquatic ecosystems.  We found that there is very
little FAF floodplain along the Sacramento River, while the Yolo Bypass is almost completely inundated by FAF flows.
3. We convened a second workshop of the Floodplain Working Group (FWG) in January, 2005.  The FWG is a group of academic
and agency scientists who we originally convened in May, 2004.  We provided the FWG with a draft of the first CALFED white
paper and presented conceptual models of Central Valley floodplains.  Along with PWA we also presented the approach for
identifying and mapping the FAF floodplain.
4. We have written a draft report on the approach for identifying and mapping FAF floodplain and this report will be sent to the
FWG for review.  We will then provide this report to CALFED.  We are also writing a shorter version of this report to submit as a
journal article.
5. During the flood season of 2005, I collaborated with a post-graduate researcher at UC Davis to study the relative growth rates of
juvenile chinook rearing in various floodplain and riverine habitats of the Cosumnes River Preserve.  We placed hatchery juvenile
chinook in enclosures in a wide range of habitats on the floodplain and main-stem river channels.  Initial results showed that fish
rearing on floodplains had significantly higher growth rates than fish rearing in the river.  Subsequent analyses will compare the
mercury content of the tissues of fish rearing in floodplain and riverine habitats.

ProgressSummary_11

There have been no major modifications since the last report.
Modifications_12

The research on growth rates of juvenile chinook is providing further evidence of the importance of floodplains for native fish.  The
research on FAF floodplains has demonstrated that there is very little of this type of habitat remaining in the Sacramento Valley -
floodplain that floods frequently for long durations, allowing native fish to successfully utilize the habitat for spawning and
rearing, and for floodplain productivity to occur.  Together, these research efforts emphasize the importance and rarity of this
habitat type.
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floodplains, incorporating the conceptual models described above.  The paper will provide an overview of historical and current
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floodplain status and for guiding restoration.
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regimes.
2. I collaborated with Phil Williams and Associates (PWA) to develop a method for identifying floodplains that are inundated by
ecologically important flows.  We developed ërepresentative floodsí in terms of frequency, duration, and seasonality and then
mapped the floodplains in selected reaches of the Sacramento Valley that are inundated by one specific representative flood ñ the
ëfloodplain activation flow (FAF).í  The FAF is a frequent (occurring two out of three years), long duration (> 7 days) flow that
occurs in the spring.  This type of flow is particularly important for native fish for spawning and rearing and for promoting the
production of biologically available carbon that can be exported to downstream aquatic ecosystems.  We found that there is very
little FAF floodplain along the Sacramento River, while the Yolo Bypass is almost completely inundated by FAF flows.
3. We convened a second workshop of the Floodplain Working Group (FWG) in January, 2005.  The FWG is a group of academic
and agency scientists who we originally convened in May, 2004.  We provided the FWG with a draft of the first CALFED white
paper and presented conceptual models of Central Valley floodplains.  Along with PWA we also presented the approach for
identifying and mapping the FAF floodplain.
4. We have written a draft report on the approach for identifying and mapping FAF floodplain and this report will be sent to the
FWG for review.  We will then provide this report to CALFED.  We are also writing a shorter version of this report to submit as a
journal article.
5. During the flood season of 2005, I collaborated with a post-graduate researcher at UC Davis to study the relative growth rates of
juvenile chinook rearing in various floodplain and riverine habitats of the Cosumnes River Preserve.  We placed hatchery juvenile
chinook in enclosures in a wide range of habitats on the floodplain and main-stem river channels.  Initial results showed that fish
rearing on floodplains had significantly higher growth rates than fish rearing in the river.  Subsequent analyses will compare the
mercury content of the tissues of fish rearing in floodplain and riverine habitats.
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There have been no major modifications since the last report.
Modifications_12

The research on growth rates of juvenile chinook is providing further evidence of the importance of floodplains for native fish.  The
research on FAF floodplains has demonstrated that there is very little of this type of habitat remaining in the Sacramento Valley -
floodplain that floods frequently for long durations, allowing native fish to successfully utilize the habitat for spawning and
rearing, and for floodplain productivity to occur.  Together, these research efforts emphasize the importance and rarity of this
habitat type.
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1. Develop conceptual models of historic and current Central Valley floodplains, including the interaction of hydrology,
geomorphology, and ecology.
2. Write the CALFED Floodplain white paper.  This paper will be a review of the current state of knowledge of Central Valley
floodplains, incorporating the conceptual models described above.  The paper will provide an overview of historical and current
impacts, restoration programs, and future issues.
3. Organize a workshop to receive expert input on developing indicators for quantifying area of functioning floodplain, monitoring
floodplain status and for guiding restoration.
4. Develop an area-based indicator for quantifying and monitoring floodplain habitat, and organize second workshop to receive
expert input.
5. Organize a scientific symposium to present floodplain indicator, conceptual model, and CALFED white paper to a panel of
scientists from agencies, NGOs, academia, and the private sector.
6. Organize a public conference on floodplain restoration.
7. Collaborate with NHI to incorporate floodplain inundation as a an ecological response variable for their research on reservoir
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1. I wrote a draft of the first of two floodplain white papers for CALFED.  The first white paper reviews general principles of
floodplain geomorphology, hydrology, and ecology and then focuses on these principles for Central Valley floodplains.  This first
draft has been circulated for informal review from a wide range of academic and agency scientists.  I am currently working on a
second white paper that will review the historical extent and losses of floodplains, describe restoration approaches from other
systems throughout the world, summarize floodplain restoration projects in the Central Valley, describe the ecosystem services
provided by functional floodplains, and review the literature on the effect of climate change on California hydrology and flood
regimes.
2. I collaborated with Phil Williams and Associates (PWA) to develop a method for identifying floodplains that are inundated by
ecologically important flows.  We developed ërepresentative floodsí in terms of frequency, duration, and seasonality and then
mapped the floodplains in selected reaches of the Sacramento Valley that are inundated by one specific representative flood ñ the
ëfloodplain activation flow (FAF).í  The FAF is a frequent (occurring two out of three years), long duration (> 7 days) flow that
occurs in the spring.  This type of flow is particularly important for native fish for spawning and rearing and for promoting the
production of biologically available carbon that can be exported to downstream aquatic ecosystems.  We found that there is very
little FAF floodplain along the Sacramento River, while the Yolo Bypass is almost completely inundated by FAF flows.
3. We convened a second workshop of the Floodplain Working Group (FWG) in January, 2005.  The FWG is a group of academic
and agency scientists who we originally convened in May, 2004.  We provided the FWG with a draft of the first CALFED white
paper and presented conceptual models of Central Valley floodplains.  Along with PWA we also presented the approach for
identifying and mapping the FAF floodplain.
4. We have written a draft report on the approach for identifying and mapping FAF floodplain and this report will be sent to the
FWG for review.  We will then provide this report to CALFED.  We are also writing a shorter version of this report to submit as a
journal article.
5. During the flood season of 2005, I collaborated with a post-graduate researcher at UC Davis to study the relative growth rates of
juvenile chinook rearing in various floodplain and riverine habitats of the Cosumnes River Preserve.  We placed hatchery juvenile
chinook in enclosures in a wide range of habitats on the floodplain and main-stem river channels.  Initial results showed that fish
rearing on floodplains had significantly higher growth rates than fish rearing in the river.  Subsequent analyses will compare the
mercury content of the tissues of fish rearing in floodplain and riverine habitats.
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There have been no major modifications since the last report.
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The research on growth rates of juvenile chinook is providing further evidence of the importance of floodplains for native fish.  The
research on FAF floodplains has demonstrated that there is very little of this type of habitat remaining in the Sacramento Valley -
floodplain that floods frequently for long durations, allowing native fish to successfully utilize the habitat for spawning and
rearing, and for floodplain productivity to occur.  Together, these research efforts emphasize the importance and rarity of this
habitat type.
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1. Develop conceptual models of historic and current Central Valley floodplains, including the interaction of hydrology,
geomorphology, and ecology.
2. Write the CALFED Floodplain white paper.  This paper will be a review of the current state of knowledge of Central Valley
floodplains, incorporating the conceptual models described above.  The paper will provide an overview of historical and current
impacts, restoration programs, and future issues.
3. Organize a workshop to receive expert input on developing indicators for quantifying area of functioning floodplain, monitoring
floodplain status and for guiding restoration.
4. Develop an area-based indicator for quantifying and monitoring floodplain habitat, and organize second workshop to receive
expert input.
5. Organize a scientific symposium to present floodplain indicator, conceptual model, and CALFED white paper to a panel of
scientists from agencies, NGOs, academia, and the private sector.
6. Organize a public conference on floodplain restoration.
7. Collaborate with NHI to incorporate floodplain inundation as a an ecological response variable for their research on reservoir
reoperation and conjunctive water management.
8.      Collaborate with other UC Davis researchers on field studies of how native fish use floodplain habitats.
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1. I wrote a draft of the first of two floodplain white papers for CALFED.  The first white paper reviews general principles of
floodplain geomorphology, hydrology, and ecology and then focuses on these principles for Central Valley floodplains.  This first
draft has been circulated for informal review from a wide range of academic and agency scientists.  I am currently working on a
second white paper that will review the historical extent and losses of floodplains, describe restoration approaches from other
systems throughout the world, summarize floodplain restoration projects in the Central Valley, describe the ecosystem services
provided by functional floodplains, and review the literature on the effect of climate change on California hydrology and flood
regimes.
2. I collaborated with Phil Williams and Associates (PWA) to develop a method for identifying floodplains that are inundated by
ecologically important flows.  We developed ërepresentative floodsí in terms of frequency, duration, and seasonality and then
mapped the floodplains in selected reaches of the Sacramento Valley that are inundated by one specific representative flood ñ the
ëfloodplain activation flow (FAF).í  The FAF is a frequent (occurring two out of three years), long duration (> 7 days) flow that
occurs in the spring.  This type of flow is particularly important for native fish for spawning and rearing and for promoting the
production of biologically available carbon that can be exported to downstream aquatic ecosystems.  We found that there is very
little FAF floodplain along the Sacramento River, while the Yolo Bypass is almost completely inundated by FAF flows.
3. We convened a second workshop of the Floodplain Working Group (FWG) in January, 2005.  The FWG is a group of academic
and agency scientists who we originally convened in May, 2004.  We provided the FWG with a draft of the first CALFED white
paper and presented conceptual models of Central Valley floodplains.  Along with PWA we also presented the approach for
identifying and mapping the FAF floodplain.
4. We have written a draft report on the approach for identifying and mapping FAF floodplain and this report will be sent to the
FWG for review.  We will then provide this report to CALFED.  We are also writing a shorter version of this report to submit as a
journal article.
5. During the flood season of 2005, I collaborated with a post-graduate researcher at UC Davis to study the relative growth rates of
juvenile chinook rearing in various floodplain and riverine habitats of the Cosumnes River Preserve.  We placed hatchery juvenile
chinook in enclosures in a wide range of habitats on the floodplain and main-stem river channels.  Initial results showed that fish
rearing on floodplains had significantly higher growth rates than fish rearing in the river.  Subsequent analyses will compare the
mercury content of the tissues of fish rearing in floodplain and riverine habitats.

ProgressSummary_11

There have been no major modifications since the last report.
Modifications_12

The research on growth rates of juvenile chinook is providing further evidence of the importance of floodplains for native fish.  The
research on FAF floodplains has demonstrated that there is very little of this type of habitat remaining in the Sacramento Valley -
floodplain that floods frequently for long durations, allowing native fish to successfully utilize the habitat for spawning and
rearing, and for floodplain productivity to occur.  Together, these research efforts emphasize the importance and rarity of this
habitat type.
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1. Develop conceptual models of historic and current Central Valley floodplains, including the interaction of hydrology,
geomorphology, and ecology.
2. Write the CALFED Floodplain white paper.  This paper will be a review of the current state of knowledge of Central Valley
floodplains, incorporating the conceptual models described above.  The paper will provide an overview of historical and current
impacts, restoration programs, and future issues.
3. Organize a workshop to receive expert input on developing indicators for quantifying area of functioning floodplain, monitoring
floodplain status and for guiding restoration.
4. Develop an area-based indicator for quantifying and monitoring floodplain habitat, and organize second workshop to receive
expert input.
5. Organize a scientific symposium to present floodplain indicator, conceptual model, and CALFED white paper to a panel of
scientists from agencies, NGOs, academia, and the private sector.
6. Organize a public conference on floodplain restoration.
7. Collaborate with NHI to incorporate floodplain inundation as a an ecological response variable for their research on reservoir
reoperation and conjunctive water management.
8.      Collaborate with other UC Davis researchers on field studies of how native fish use floodplain habitats.
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1. I wrote a draft of the first of two floodplain white papers for CALFED.  The first white paper reviews general principles of
floodplain geomorphology, hydrology, and ecology and then focuses on these principles for Central Valley floodplains.  This first
draft has been circulated for informal review from a wide range of academic and agency scientists.  I am currently working on a
second white paper that will review the historical extent and losses of floodplains, describe restoration approaches from other
systems throughout the world, summarize floodplain restoration projects in the Central Valley, describe the ecosystem services
provided by functional floodplains, and review the literature on the effect of climate change on California hydrology and flood
regimes.
2. I collaborated with Phil Williams and Associates (PWA) to develop a method for identifying floodplains that are inundated by
ecologically important flows.  We developed ërepresentative floodsí in terms of frequency, duration, and seasonality and then
mapped the floodplains in selected reaches of the Sacramento Valley that are inundated by one specific representative flood ñ the
ëfloodplain activation flow (FAF).í  The FAF is a frequent (occurring two out of three years), long duration (> 7 days) flow that
occurs in the spring.  This type of flow is particularly important for native fish for spawning and rearing and for promoting the
production of biologically available carbon that can be exported to downstream aquatic ecosystems.  We found that there is very
little FAF floodplain along the Sacramento River, while the Yolo Bypass is almost completely inundated by FAF flows.
3. We convened a second workshop of the Floodplain Working Group (FWG) in January, 2005.  The FWG is a group of academic
and agency scientists who we originally convened in May, 2004.  We provided the FWG with a draft of the first CALFED white
paper and presented conceptual models of Central Valley floodplains.  Along with PWA we also presented the approach for
identifying and mapping the FAF floodplain.
4. We have written a draft report on the approach for identifying and mapping FAF floodplain and this report will be sent to the
FWG for review.  We will then provide this report to CALFED.  We are also writing a shorter version of this report to submit as a
journal article.
5. During the flood season of 2005, I collaborated with a post-graduate researcher at UC Davis to study the relative growth rates of
juvenile chinook rearing in various floodplain and riverine habitats of the Cosumnes River Preserve.  We placed hatchery juvenile
chinook in enclosures in a wide range of habitats on the floodplain and main-stem river channels.  Initial results showed that fish
rearing on floodplains had significantly higher growth rates than fish rearing in the river.  Subsequent analyses will compare the
mercury content of the tissues of fish rearing in floodplain and riverine habitats.
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There have been no major modifications since the last report.
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The research on growth rates of juvenile chinook is providing further evidence of the importance of floodplains for native fish.  The
research on FAF floodplains has demonstrated that there is very little of this type of habitat remaining in the Sacramento Valley -
floodplain that floods frequently for long durations, allowing native fish to successfully utilize the habitat for spawning and
rearing, and for floodplain productivity to occur.  Together, these research efforts emphasize the importance and rarity of this
habitat type.
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1. Develop conceptual models of historic and current Central Valley floodplains, including the interaction of hydrology,
geomorphology, and ecology.
2. Write the CALFED Floodplain white paper.  This paper will be a review of the current state of knowledge of Central Valley
floodplains, incorporating the conceptual models described above.  The paper will provide an overview of historical and current
impacts, restoration programs, and future issues.
3. Organize a workshop to receive expert input on developing indicators for quantifying area of functioning floodplain, monitoring
floodplain status and for guiding restoration.
4. Develop an area-based indicator for quantifying and monitoring floodplain habitat, and organize second workshop to receive
expert input.
5. Organize a scientific symposium to present floodplain indicator, conceptual model, and CALFED white paper to a panel of
scientists from agencies, NGOs, academia, and the private sector.
6. Organize a public conference on floodplain restoration.
7. Collaborate with NHI to incorporate floodplain inundation as a an ecological response variable for their research on reservoir
reoperation and conjunctive water management.
8.      Collaborate with other UC Davis researchers on field studies of how native fish use floodplain habitats.
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1. I wrote a draft of the first of two floodplain white papers for CALFED.  The first white paper reviews general principles of
floodplain geomorphology, hydrology, and ecology and then focuses on these principles for Central Valley floodplains.  This first
draft has been circulated for informal review from a wide range of academic and agency scientists.  I am currently working on a
second white paper that will review the historical extent and losses of floodplains, describe restoration approaches from other
systems throughout the world, summarize floodplain restoration projects in the Central Valley, describe the ecosystem services
provided by functional floodplains, and review the literature on the effect of climate change on California hydrology and flood
regimes.
2. I collaborated with Phil Williams and Associates (PWA) to develop a method for identifying floodplains that are inundated by
ecologically important flows.  We developed ërepresentative floodsí in terms of frequency, duration, and seasonality and then
mapped the floodplains in selected reaches of the Sacramento Valley that are inundated by one specific representative flood ñ the
ëfloodplain activation flow (FAF).í  The FAF is a frequent (occurring two out of three years), long duration (> 7 days) flow that
occurs in the spring.  This type of flow is particularly important for native fish for spawning and rearing and for promoting the
production of biologically available carbon that can be exported to downstream aquatic ecosystems.  We found that there is very
little FAF floodplain along the Sacramento River, while the Yolo Bypass is almost completely inundated by FAF flows.
3. We convened a second workshop of the Floodplain Working Group (FWG) in January, 2005.  The FWG is a group of academic
and agency scientists who we originally convened in May, 2004.  We provided the FWG with a draft of the first CALFED white
paper and presented conceptual models of Central Valley floodplains.  Along with PWA we also presented the approach for
identifying and mapping the FAF floodplain.
4. We have written a draft report on the approach for identifying and mapping FAF floodplain and this report will be sent to the
FWG for review.  We will then provide this report to CALFED.  We are also writing a shorter version of this report to submit as a
journal article.
5. During the flood season of 2005, I collaborated with a post-graduate researcher at UC Davis to study the relative growth rates of
juvenile chinook rearing in various floodplain and riverine habitats of the Cosumnes River Preserve.  We placed hatchery juvenile
chinook in enclosures in a wide range of habitats on the floodplain and main-stem river channels.  Initial results showed that fish
rearing on floodplains had significantly higher growth rates than fish rearing in the river.  Subsequent analyses will compare the
mercury content of the tissues of fish rearing in floodplain and riverine habitats.
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There have been no major modifications since the last report.
Modifications_12

The research on growth rates of juvenile chinook is providing further evidence of the importance of floodplains for native fish.  The
research on FAF floodplains has demonstrated that there is very little of this type of habitat remaining in the Sacramento Valley -
floodplain that floods frequently for long durations, allowing native fish to successfully utilize the habitat for spawning and
rearing, and for floodplain productivity to occur.  Together, these research efforts emphasize the importance and rarity of this
habitat type.

BenefitsApplic_13

Opperman, J., E. Andrews, S. Bozkurt, J. Mount, and P. Moyle. 2005. A conceptual model for restoring floodplains in
Californiaís Central Valley.  Joint Assembly of the American Geophysical Union and the North American Benthological Society,
New Orleans, LA, May 2005
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