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UC Water Poster Presentations and Abstracts 

Thursday, Sept. 21, 2017 

Session I. Water information systems and education posters 

1.  Anna Fryjoff-Hung 

Selina Davila Olivera, Joshua Viers 

UC Water Academy 2017 

Offered exclusively through UC Water, and led by Professor Joshua Viers (UC Merced) and Professor Ted 

Grantham (UC Berkeley), the UC Water Academy is a spring/summer intensive course open to select 

undergraduate students at UC Berkeley, UC Davis, UC Merced, and UC Santa Cruz. The course is 

intended to train the next generation of California water leaders via immersive learning about 

California’s water resources, policies, and management approaches. The guided curriculum will focus on 

the theory and practice of water sustainability and security as it applies to California (virtual class 

March-May), and with direct field experiences throughout California. 

2.  Erin Hestir 

Christiana Ade, Christine Lee 

Exploring the benefit of improved resolution on space-based water quality monitoring 

Remote sensing of inland water quality requires high spatial resolution to resolve what are often small, 

narrow, and spatially complex water bodies and high temporal resolution to capture the dynamic nature 

of changing water quality. Unfortunately, ocean color sensors with high revisit frequency have coarse 

spatial resolution, and most land observing missions with finer spatial resolution do not have the 

temporal resolution required to resolve water quality dynamics, particularly in tidal systems. This study 

evaluates the benefit of Sentinel-2’s increased temporal resolution for global inland water quality 

monitoring using the European Space Agency’s Spot-5 Take-5 (S5T5) experiment as a proxy for full 

Sentinel-2 data. 

3.  Adam Coogan 

Francesco Avanzi, Zeshi Zheng, Ram Akella, Martha Conklin, Roger Bales, Steven Glaser 

A gap-filling procedure for hydrologic data based on Kalman Filtering and Expectation 

Maximization 

Automatic meteorological and snow stations provide large amounts of information at dense temporal 

resolution, but data quality is often compromised by noise and missing values. An example is 

represented by sub-daily spurious variations or spikes in snow depth and SWE, which introduce large 

uncertainty in the quantification of input and validation data for hydrologic models. We are currently 

developing a gap-filling and cleaning procedure for Wireless Sensor Networks (WSN) based on Kalman 

filtering and expectation maximization. Our method utilizes a multi-sensor, regime-switching Kalman 

filter to learn a latent process that captures dependencies between nearby stations and handles sharp 

changes in snowfall rate. Since the latent process is inferred using observations across working stations 

in the network, it can be used to fill in large data gaps of single or multiple stations. We are testing this 

procedure on meteorological and snow data from the American River basin of the Sierra Nevada. Data 

include air temperature, relative humidity, solar radiation and snow depth from dense networks of 10 to 

12 stations within 1 km2 swaths. Our final goals are to validate this procedure using data with artificially 
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created gaps and to assess the hydrologic gain in information from this algorithm versus methods that 

just remove noise through range checks. This second objective will be achieved by using time-series with 

different levels of noise and gaps as input, assimilation, and validation sources for models. A physics-

based multi-layer snow model (SNOWPACK) and an interpolation scheme based on a K nearest-

neighbour technique will be used as learning tools. Preliminary results show that noise and gaps in data 

can have both short and longer-term impacts on hydrologic simulations. A multi-sensor gap-filling 

approach performs better than a single-sensor one, especially with large data gaps, as it learns and 

exploits the dominant underlying processes in snowpack at each site. 

4.  Tessa Maurer 

Francesco Avanzi, Kevin Richards, Sami Malek, Steven D. Glaser, Roger C. Bales, Martha Conklin 

Wireless Sensor Networks  as Hydropower  Decision Support  System 

In a joint endeavor between UC Berkeley, UC Merced, and PG&E, we present a novel application of 

wireless sensor technology to improve modeling and forecasting of water resources in California’s Sierra 

Nevada. Three low-power, real-time wireless sensor networks installed along the North Fork of the 

Feather River, upstream from several PG&E powerhouses, generate spatially-distributed real-time snow 

depth, temperature, relative humidity, solar radiation, and soil temperature and moisture data. Data are 

collected at high temporal resolution (every 15 minutes) and are representative of snow and weather 

patterns at larger scales. We aim to improve the flexibility and forecasting ability of PG&E’s primary 

hydrologic modeling tool, the Precipitation-Runoff Modeling System (PRMS) model, by (1) advancing 

process understanding of key hydrologic fluxes and states across a low-elevation watershed of the Sierra 

Nevada that frequently faces rain-on-snow events; (2) learning better parameterizations and calibration 

sets for the model from ground-based sensors; and (3) leveraging real-time data from the networks to 

define novel assimilation techniques of key state variables of the model. The work will allow PG&E and, 

ultimately, the state Department of Water Resources (DWR), to more effectively manage limited water 

resources in the face of a changing climate. Preliminary analyses suggest that blending data from our 

snow depth sensors with rain gauges and pillows allows us to estimate rain-gauge undercatch and to 

discriminate phase partitioning in real time, despite sub-daily noise in automatic sensors representing a 

strong source of uncertainty. Comparing estimated SWE from snow depth sensors to snow pillow data 

shows significant differences in end-of-season dates and depletion rates for different portions of the 

landscape. Preliminary re-calibration of important parameters in PRMS shows that incorporating data 

from wireless sensor networks can significantly impact model outputs at basin scale.  

5.  Erfan Goharian 

Samuel Sandoval-Solis, Graham Fogg 

Maximizing Hydropower Generation from Folsom Reservoir under Different Climate Conditions 

Population growth continues to increase demand for more energy. While hydropower in California is 

one the main sources of renewable energy, recent droughts have reduced the amount of water 

available in surface reservoirs to run the hydropower plants. A sustainable alternative is suggested to 

optimize the daily reservoir operations, instead of proposing infrastructure solutions to increase the 

capacity of reservoir storage. This study suggests a new optimal operation policy for Folsom Reservoir in 

California and hydropower plants, which maximizes hydropower generation and reduces flood risk. This 

study demonstrates the application of the Cellular Automata (CeA) approach to optimize the daily 

operation of the reservoir. This study evaluates the performance of CeA for three extreme climate 
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condition scenarios: normal, wet, and dry. To more accurately represent the complexity of the reservoir 

operation problem, the nonlinearity of hydropower generation and elevation-area-storage of Folsom 

Reservoir are captured in the daily operation of the system. In a shorter time span, CeA approach 

offered a more efficient operation performance and solution in comparison to other commonly used 

evolutionary optimization algorithms, such as Genetic Algorithm (GA). Although, the annual average 

inflow to the reservoir during the dry period is about 30% less than the normal condition, CeA proposed 

about a 20% reduction in average hydropower generation without reducing stored water in reservoir. 

Results of this study show that re-operation of the reservoir systems can partly compensate loss of the 

snowpack in California’s Sierra Nevada due to drought or climate warming. The approach and its 

outcomes help and inform decision makers about more efficient reservoir operational decisions to 

remediate the adverse effects of climatic and hydrologic changes in the future. 

6.  Mohammad Sohrabi 

Mohammad Safeeq, Martha Conklin 

Improving snow water equivalent simulations in an alpine basin using blended gage 

precipitation and snow pillow measurements 

Snowpack is a critical freshwater reservoir that sustains ecosystem, natural habitat, hydropower, 

agriculture, and urban water supply in many areas around the world. Accurate estimation of basin scale 

snow water equivalent (SWE), through both measurement and modeling, has been significantly 

recognized to improve regional water resource management. Recent advances in remote data 

acquisition techniques have improved snow measurements but our ability to model snowpack evolution 

is largely hampered by poor knowledge of inherently variable high-elevation precipitation patterns. For 

a variety of reasons, majority of the precipitation gages are located in low and mid-elevation range and 

function as drivers for basin scale hydrologic modeling. Here, we blend observed gage precipitation from 

low and mid-elevation with point observations of SWE from high-elevation snow pillow into a physically 

based snow evolution model (SnowModel) to better represent the basin-scale precipitation field and 

improve snow simulations. To do this, we constructed two scenarios that differed in only precipitation. 

In WTH scenario, we forced the SnowModel using spatially distributed gage precipitation data. In 

WTH+SP scenario, the model was forced with spatially distributed precipitation data derived from gage 

precipitation along with observed precipitation from snow pillows. Since snow pillows do not directly 

measure precipitation, we uses positive change in SWE as a proxy for precipitation. The SnowModel was 

implemented at daily time step and 100 m resolution for the Kings River Basin, USA over 2000-2014. Our 

results show an improvement in snow simulation under WTH+SP as compared to WTH scenario, which 

can be attributed to better representation in high-elevation precipitation patterns under WTH+SP. The 

average Nash Sutcliffe efficiency over all snow pillow and course sites was substantially higher for 

WTH+SP (0.77) than for WTH scenario (0.47). The maximum difference in observed and simulated peak 

SWE was 810 mm for WTH and 380 mm for WTH+SP, which led to underestimation of snow season 

length and melt rate by up to 30 days and 12 mm/day, respectively, in WTH scenario. These results 

indicate that point scale snow observations at higher elevation can be used to improve precipitation 

input to hydrologic modeling in mountainous basins. 

7.  Lauren Adams 

Philipp Meier, Jay Lund 

Hydro-economic Consequences of Hydro-peaking Removal 
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8. Lorenzo Booth 

An implementation of agricultural water use accounting through water footprinting 

9.  Daoyuan Wang 

Carlos F. Arenas, Deirdre E. Griffin, Daniel A. Rath, Graham E. Fogg and Kate M. Scow 

Application of Innovative Technologies for Estimating Water Use in Irrigated Row Crops for 

Water Resource Management and Planning 

Five years of drought in California (2012-2016) creates urgency for agriculture to access better 

information and innovative technologies to estimate crop water needs and monitor water use. This 

project aims to use new technology for estimating actual evapotranspiration, to develop hydrographs of 

flow rates in 3 irrigated crops using different irrigation methods, and to link data on crop water use to 

surface and groundwater models. We will use the HydroGEN model to generate hydrographs of 

irrigation water flows and we will provide input data from our field site for use in validating the Yolo 

County Integrated Water Flow Model (YCIWFM), a land-use based water resources management and 

planning model that integrates surface and groundwater. Water use efficiency will be measured at the 

Russell Ranch Sustainable Agriculture Facility in three different crops (tomato, corn and alfalfa) and 

implementing two irrigation methods, surface irrigation and micro-irrigation. Results of this project will 

be distributed to farmers, modelers, policy-makers and be available for other studies statewide. 

10.  J. Andrés Morandé 

Ricardo Trezza, Andreas Anderson, Kyaw Tha Paw U, Yufang Jin, Yangquan Chen, Joshua H. Viers, Josué 

Medellín-Azuara 

Use of unmanned aerial vehicles and multispectral-thermal imagery for low atmospheric 

characterization and estimation of evapotranspiration in alfalfa, pasture and corn in the 

California's Sacramento San Joaquin Delta 
Traditional methods for estimating consumptive water use as evapotranspiration (ET) for agriculture in 

areas with water limitations such as California have always been a challenge for farmers, water 

managers, researchers and government agencies. A flight mission to compare ET METRIC estimates 

between Landsat 8 (30 meters-pixel) and unmanned aerial vehicle (UAV) (0.05 and 1.0 meter-pixel) was 

carried out in the Sacramento San Joaquin Delta. Multispectral/thermal images were obtained from UAV 

platforms in experimental parcels of alfalfa, pasture, and corn. Parallel, to evaluate a potential vertical 

gradient of actual vapor pressure, air temperature and relative humidity were measured. The study 

aimed not only to estimate but also to characterize seasonal crop’s water consumption spatial and 

temporally, at field scale. In all crops and dates, results suggest that although similar values of mean 

daily ET between UAV and Landsat 8 were observed, higher spatial resolution images provides a 

significant higher spatial variability of ETrF (crop coefficient equivalent), and consequently ET. This 

research improves information on water use and site conditions in agriculture by enhancing remote 

sensing-based crop water consumption estimates. The technology appears promising for conducting 

low-cost in-field measurements for estimating ET and improving on-farm water management. 
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11.  Alida Cantor 

Michael Kiparsky, Roger Bales, Kamyar Guivetchi, Christina McCready, Gary Darling, Susan Hubbard, Jeff 

Dozier, Ronan Kennedy 

Moving Towards Decision-Driven Data Provision: Data for Water Decision Making in California 

This research focuses on decision-driven data provision to inform water decision making in California.  

We argue that, in order to useful for decision making, data must not only be open and transparent, but 

must also be relevant to the needs of decision makers. This requires understanding and articulating 

decision-making processes and contexts and using these articulations to inform the development of data 

systems.  To support state agencies and stakeholders in their efforts to modernize California’s water 

data systems, this research outlines an argument for decision-driven data provision, along with a 

process for the development of a decision-driven data system, and lessons emerging from the process.  

12.  Alida Cantor 

Luke Sherman, Holly Doremus, David Sedlak, Anita Millman, Michael Kiparsky 

Regulator Barriers to Innovation in Wastewater Management (U3) 
Satisfying the wide variety of water supply, water quality, environmental protection, and other demands 

placed on wastewater systems requires innovation throughout the sector. Previous resesarch on 

innovation in urban wastewater utilities in California identified several barriers, including cost and 

financing; risk and risk aversion; and regulatory compliance. The question of regulation deserves futher 

exploration: while technology-forcing environmental regulations are designed to encourage innovation, 

almost a third of wastewater utility managers in the study cited regulatory requirements as a barrier to 

innovation. This study examines the relationships between regulation and innovation in the wastewater 

sector.  
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Session II. Groundwater, Institutions, and Adaptation to droughts and floods posters 

13.  Alida Cantor 

Michael Kiparsky, Nell Green-Nylen, Holly Doremus, Dave Owen, Thomas Harter 

Groundwater-Surface Water Interactions and Water Rights  under the Sustainable Groundwater 

Management Act 

The artificial separation of surface water and groundwater throughout the history of California’s water 

management has been referred to as a “legal fiction.” In fact, surface water and groundwater are 

frequently connected: the management of groundwater can impact groundwater-dependent 

ecosystems, surface water flows, and the beneficial uses of those flows. The Sustainable Groundwater 

Management Act (SGMA), passed in 2014, attempts to address this “legal fiction” by recognizing and 

addressing the connections between surface water and groundwater. SGMA requires groundwater 

sustainability agencies (GSAs) to avoid six undesirable results, including significant and unreasonable 

impacts on beneficial uses of surface water. While this aspect of SGMA is clearly important, it is also 

difficult in that significant uncertainties exist regarding how exactly GSAs will achieve this goal. This 

research articulates and examines the legal questions that will inevitably arise around groundwater-

surface water interactions under SGMA. The goal is to produce guidance to help various parties identify 

water right-related issues and considerations related to groundwater-surface water interactions that 

may be important for local SGMA implementation. 

14.  Nell Green Nylen 

Michael Kiparsky, Holly Doremus, Michael Hanemann, and Dave Owen 

Improving Water Rights Oversight and Administration During Droughts: Research to support 

more effective future drought response by California's State Water Resources Control Board 

In California, droughts are likely to become more frequent and more intense in the future, heightening 

the challenges for water management and the need for effective water rights oversight and 

administration.  Our research analyzes how the agency responsible for administering and enforcing 

California’s water rights system—the State Water Resources Control Board (Board)—has responded 

during the last four major statewide droughts and how it could respond more effectively in the future.  

The Board used different combinations of strategies to address each drought, and the breadth and 

depth of its responses varied.  Part of this variation may be related to differences in the droughts and 

their impacts.  However, our research suggests the Board’s responses were often ad hoc and, therefore, 

less consistent and effective than they could have been. Many challenges present hurdles for more 

effective drought response. While the Board has begun to address them, making some especially 

significant strides during the recent drought, there is much more it can and should do.  Therefore, we 

are developing recommendations for a contingency-based decision-support framework to enable more 

timely and effective drought decision making.  Improving the information, procedures, and regulatory 

tools that feed into this framework, and setting the goals that guide it, will be critical. 

15. Maura Allaire 

Can Social Media Increase Flood Resilience? 

This paper is the first to investigate the role of online information and social media in enabling 

communities to reduce disaster impacts.  The historic 2011 Bangkok flood is utilized as a case study to 

assess how internet use allowed households to mitigate flood losses. This event was one of the first 
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major disasters to affect a substantial population connected to social media. The role of online 

information is investigated with a mixed methods approach, using both quantitative (propensity score 

matching and multivariate regression analysis) and qualitative (in-depth interviews) techniques. The 

study relies on two data sources survey responses from 469 households and in-depth interviews with 

internet users who are a subset of the survey participants. Propensity score matching indicates that 

social media use enabled households to reduce mean total losses by 37%, using a nearest neighbor 

estimator. Average loss reductions amounted to USD 3,708 to USD 4,886, depending on the matching 

estimator. In addition, regression analysis suggests that social media use is associated with lower flood 

losses (average reduction of USD 2,784).  

Social media offered information that was not available from other sources, such as localized and nearly 

real-time updates of flood location and depth. With knowledge of current flood conditions, households 

could move belongings to higher ground before floodwaters arrived. These findings suggest that utilizing 

social media users as sensors could better inform populations during natural disasters, particularly in 

locations that lack real-time, accurate flood monitoring networks. There is also an enormous 

opportunity for disseminating government disaster communication through social media. Overall, the 

study reveals that online information can enable effective disaster preparedness and reduce impacts. 

16.  Sarah Beganskas 

Tess Weathers, Andy Fisher, Galen Gorski, Chad Saltikov, Walker Weir, Ryan Harmon 

Carbon-rich amendments stimulate nitrate removal in pilot infiltration studies 

Designing MAR systems to improve water quality requires a better understanding of controls on 

microbially-mediated nutrient cycling in soil. During a series of two-week field tests, we infiltrated 

nitrate-rich water into instrumented plots under different conditions. We present physical hydrology, 

geochemistry, and microbiology data from the subsurface over time. Slower infiltration rates resulted in 

more rapid subsurface nitrate removal. A horizontal layer of woodchips was associated with faster 

subsurface nitrate removal and growth of some N-cycling microbes compared with unamended native 

soil. Collecting both geochemistry and microbiology data is critical to fully understand subsurface N 

cycling, and more work is needed. Ultimately, we find that operational parameters may be tuned to 

improve water quality during MAR. 

17.  Galen Gorski 

Sarah Beganskas, Walker Weir, Andrew T. Fisher 

Measuring nitrate removal rates during infiltration using different carbon sources: Linked field 

and lab studies 

We compare redwood chips and biochar as potential carbon sources to enhance nitrate removal during 

infiltration. Through controlled field percolation tests we show that redwood chips can promote the 

removal of an average of 37% of initial nitrate concentrations compared to 33% with biochar, and 1% for 

unamended soil at vertical infiltration rates of < 0.1 m/day. Through laboratory flow through column 

studies at infiltration rates of ~0.2 and 0.7 m/day we show that this pattern is robust over a wider range 

of rates. These tests show that at higher infiltration rates, while the percent nitrate removal decreases, 

the rate of nitrate removal increases non-linearly resulting in nitrate removal rates of 1.8, 1.1, and 0.8 

mg/L day-1 for redwood chips, biochar and unamended soil respectively. 
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18. Rich Pauloo and Erfan Goharian 

Joint Re-Operation of Ground and Surface Water Reservoirs for Managed Aquifer Recharge to 

Maximize Total Water Storage 

As a result of climate change, California is projected to experience more extreme precipitation events 

and a reduction of winter snowpack (Pachauri and Meyer, 2014; Tebaldi et al., 2006; Vicuña et al., 

2011). In addition to providing flood control and hydropower, surface-water reservoirs are designed to 

capture the spring and summer season runoff, precisely when irrigation demand peaks in the Central 

Valley. Reduced snowpack in the state challenges the efficacy of California’s surface-water reservoirs to 

meet water demands. On the other hand, extreme precipitation events in the winter, irrespective of 

year type (i.e. – wet, dry, normal), will be released for flood control, and ultimately flow into the ocean, 

as California’s surface reservoir system totaling 47 km3 (38.1 MAF) of capacity is insufficient to capture 

and store these flows. California’s groundwater system, in particular the Tulare Basin, has the storage 

capacity to accommodate these flows which in years with high magnitude flow could provide in excess 

of average annual groundwater overdraft in California (Kocis and Dahlke, 2017; Scanlon et al., 2016), but 

research is lacking into how these water transfers might take place, how much groundwater can actually 

be banked, and how banked groundwater might change total water storage. This research utilizes 

Python v3.0, specifically pyomo, a Python-based, open-source library, and the statewide hydroeconomic 

optimization model CALVIN to examine how winter (November – April) reservoir re-operation for 

managed aquifer recharge (MAR) might impact total water storage in California. Can excess winter 

rainfall be transferred and stored in the southern Central Valley under the current capacity of the 

network? If not, by how much capacity will the network need to expand in order to accommodate high 

magnitude winter flows? What would California’s water storage portfolio look like today if winter MAR 

had been practiced since the early twentieth century? Preliminary results from a local-scale CALVIN 

model of the Folsom reservoir and CVPM Region 8 groundwater basin suggest that winter re-operation 

for MAR results in more recharge and less water shortage compared to a scenario without winter-MAR. 

Moreover, results suggest that winter recharge for MAR, coupled with expanding diversion canal 

capacity, may significantly improve total water storage. 

19.  Thomas Harter 

Katherine Ransom, Kristin Dzurella, Giorgos Kourakos, Andy Bell, Allan Hollander, Aaron King 

Central Valley Nitrogen and Groundwater Quality 

Nitrate in groundwater is among the most common threats to drinking  water quality in the Central 

Valley. Mass balance analysis and estimates based on leaching research and landuse statistics obtained 

from regulatory reccords suggest  that most leaching (over 90%) is associated  with the agricultural 

landscape. We have completed a high resolution Groundwater Nitrogen Loading  Model of the Central 

Valley and compare results to nitrogen loading estimates obtained by  considering groundwater quality  

measured in domestic, public, and irrigation supply wells.  Groundwater quality data are largely 

consistent  with data obtained  from mass balance analysis.  Our tools now also include a high 

resolution, machine-learning based predictive tool to estimate nitrate concentration at a one-square 

mile scale across the Central Valley. Results suggest that a significant portion of the  Central Valley, 

along its lowest flood-plains, is at low risk for nitrate pollution. 
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20.  Alysa M. Yoder 

Nathan R. Hatch, Stephen R. Maples, Graham E. Fogg 

Development of a high-resolution groundwater monitoring network to increase groundwater 

data accessibility and evaluate floodplain groundwater recharge on the Cosumnes River, CA 

Timely, effective management of groundwater is often impossible because adequate information on the 

state of the groundwater system is rarely available. A groundwater observatory for monitoring real-time 

groundwater level fluctuations is being developed in the American-Cosumnes groundwater system of 

Sacramento County, California. The observatory will record consequences of complex interplay between 

pumpage, recharge, drought, and floods in the context of a heterogeneous stratigraphic framework that 

has been extensively characterized with more than 1,100 well logs. Preliminary results show increases in 

recharge caused by removal of flood control levees to allow more frequent floodplain inundation as well 

as consequences of the 2012-16 drought followed by the wet winter of 2016-17. Comparison of 

recharge rates pre- and post-levee breach restoration show significant increases in recharge, despite the 

presence of fine-grained floodplain soils. Estimated total recharge corresponded closely with the 

frequency and magnitude of flood events in any given water year. The lowest value calculated for 

estimated recharge was from 2012-2013, 490 +/- 220 ac-ft (0.7 +/- 0.3 ac-ft per acre). The highest 

estimated recharge value calculated was for the 2016-2017 water year and was 5820 +/- 1455 ac-ft (5.1 

+/- 1.3 ac-ft per acre). These preliminary numbers will be updated with more comprehensive estimates 

based on a full analysis of the 2016-17 data and additional analyses of the entire data set, spanning 

2012-2017. The increase in data transfer efficiency afforded by the observatory can be widely used by 

the many parties reliant on Central Valley groundwater and can serve as a model for real-time data 

collection in support of California’s Sustainable Groundwater Management Act, passed in 2014. 

21. Stephen Maples 

Graham Fogg, Yunjie Liu 

Where Does All of the Recharge Go?  Groundwater Recharge Dynamics in the American-

Cosumnes Groundwater Basin. 
Recharge to the productive, confined Central Valley aquifer system remains a challenge due to the 

presence of nearly-ubiquitous, multiple silt and clay confining units that limit recharge pathways. 

However, previous studies have identified interconnected networks of sand and gravel deposits that 

bypass the confining units and accommodate rapid, high-volume recharge to the confined aquifer 

system in select locations. We use the variably-saturated, fully-integrated groundwater/surface-water 

flow code, ParFlow, in combination with a high-resolution, transition probability Markov-chain 

geostatistical model of the subsurface geologic heterogeneity of the east side of the Sacramento Valley, 

CA, to characterize recharge potential across the landscape. Results show a wide range of recharge rates 

and volumes across the landscape, with order-of-magnitude greater recharge possible in select locations 

where interconnected networks of sand and gravel deposits bypass confining units and outdcrop at land 

surface. Where there are recharge pathways to the productive confined-aquifer system, pressure 

propagation in the confined system is widespread and rapid, with multi-kilometer lateral pressure 

propagation in the semi-confined aquifer system. For all sites, the majority of recharge volume is 

accommodated in the by filling unsaturated pore spaces. Somewhat counterintuitively, the low-K silt 

and clay hydrofacies accommodate the majority of recharge volume during most of the simulation. 

Results provide insight into important recharge processes and help inform simpler models and on-the-

ground site investigations. 
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22. Rob Gailey 

Hydrologic and economic analysis on wells for sustainable groundwater management 

Challenging aspects of sustainably managing groundwater include 1) residential supply reduction from 

agricultural extraction and 2) water quality degradation as non-point source contaminants spread 

through inactive wells.  These phenomena occur according to local/regional hydrogeologic conditions 

and may be viewed as economic externalities resulting from uses of groundwater.  Methods are needed 

that both account for impacts from these phenomena and provide options to flexibly manage the 

resource according to society’s wishes. 

23.  Carlos Flores Arenas 

Graham Fogg 

Real-time Groundwater Accounting 

24.  Erik Porse 

Stephanie Pincetl, Katie Mika, Mark Gold, Madelyn Glickfield, Kartiki Naik, Elizaveta Litvak, Diane Pataki, 

Kim Manago, Terri Hogue 

The Dollars and Sense of Local Water Supply in Los Angeles 


