Work Package 1: Field sampling and chemical analysis
1.1) Instrument soil plots in sub-catchments and their perennial streams for capture of water flowing through the watershed.

Start of activity: 10 2011
Completion of activity: 09 2012
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	1.1.1
	Procurement of soil water sampling equipment
	Lysimeter, bottles, tubing, pump
	10.11 – 03.12
	
	Equipment 

	1.1.2
	Field survey, identify sampling sites
	Study of maps, travel to site
	04.12 – 06.12
	
	Maps, Travel 

	1.1.3
	Install sampling equipment in sub-catchments
	Field work
	04.12 – 09.12
	
	Travel 

	1.1.4
	
	
	
	
	

	1.1.5
	
	
	
	
	


1.2) Conduct seasonal synoptic study of water and soil chemical and physical characteristics in the whole watershed, including pools of nutrients in the soils.

Start of activity: 01 2012
Completion of activity: 12 2013
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	1.2.1
	Collect and synthesize background data
	Land use, history, agricultural practice, sewage, climate 
	01.12 – 09.12
	
	

	1.2.2
	Field survey
	
	04.12 – 07.13
	
	

	1.2.2.1
	Identify sampling sites
	Different: land use, crops, soil type, topography
	04.12 – 06.12
	
	Maps

	1.2.2.2
	Synoptic sampling of soil 
	Field work
	07.12 – 07.12
	
	Travel

	1.2.2.3
	Seasonal  surveys of surface water
	Field work in Summer – fall – winter - spring
	07.12 – 06.13
	
	Travel

	1.2.2.4
	Analysis of nutrient fractionations in water from soil plots and synoptic study of surface waters
	Tot-P and PO4 in unfiltered and filtered water samples. Emphasis on Particulate bound P
	08.12 – 07.13
	
	Chemistry lab

	1.2.2.5
	Analysis of pools of P and physicochemical characteristics of soil from plots and synoptic study
	Tot-P and PO4 in unfiltered and filtered water samples. Emphasis on Particulate bound P
	08.12 – 12.12
	
	Chemistry lab

	1.2.2.6
	Analysis of major anions and cations in water 
	H, Ca, Mg, Na, K, SO4, NO3, Cl, HCO3, TOC
	08.12 – 07.13
	
	Chemistry lab

	1.2.3
	Monitoring of soil water in soil plots
	
	01.13 – 12.13
	
	1.1

	1.2.3.1
	Analysis of nutrient fractionations in soil pools
	Tot-P and PO4 in unfiltered and filtered water samples. Emphasis on Particulate bound P
	01.13 – 12.13
	
	Chemistry lab

	1.2.3.3
	Analysis of major anions and cations in water
	H, Ca, Mg, Na, K, SO4, NO3, Cl, HCO3, TOC
	01.13 – 12.13
	
	Chemistry lab

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


1.3) Episode studies of water chemistry of runoff from selected sub-catchments.

Start of activity: 04 2012
Completion of activity: MM YYY
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	1.3.1
	Field survey, identify sampling sites
	
	04.12 – 06.12
	
	Map, travel

	1.3.2
	Episode studies
	Intense sampling during Periods of heavy rain after preceding dry conditions
	07.12 – 06.13
	
	

	1.3.2.1
	Sampling campaigns
	Capture 3 – 4 episodes
	07.12 – 06.13
	
	Auto-sampler (?), Travel

	1.3.4
	Nutrient fractionation
	Tot-P and PO4 in unfiltered and filtered water samples. Emphasis on Particulate bound P
	07.12 – 06.13
	
	Chemistry lab

	1.3.5
	Chemical analysis of major anions and cations
	H, Ca, Mg, Na, K, SO4, NO3, Cl, HCO3, TOC
	07.12 – 06.13
	
	Chemistry lab


1.4) Nutrient fractions in river and surface water. By means of different sample pre-treatment determine important P fractions, with emphasis on particle bound P.

Start of activity: 01 2012
Completion of activity: MM YYYY
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	1.4.1
	Inter-calibration of chemical laboratories
	Emphasis on tot-P and PO4 determination
	01.12 – 03.12
	
	Chemistry lab

	1.4.2
	P fractionation
	Tot-P and PO4 in unfiltered and filtered water samples. Emphasis on Particulate bound P
	07.12 – 06.13
	
	

	1.4.2.1
	P fractionation on water from soil plots
	
	01.13 – 12.13
	
	1.2.3

	1.4.4
	P fractionation on water from synoptic study 
	
	01.13 – 12.13
	
	1.2.2

	1.4.5
	P fractionation on water from episode study
	
	07.12 – 06.13
	
	1.3


1.5) Use the DGT sampler for passive collection of bio available P fraction as well as low molecular organic phosphorus compounds. The potential of new sediment dept profile probes will be examined (DGT, DET and peeper systems).

Start of activity: 07 2012
Completion of activity: 06 2013
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	1.5.1
	DGT sampling
	
	07.12 – 06.13
	
	

	1.5.2
	
	
	
	
	

	1.5.3
	
	
	
	
	

	1.5.4
	
	
	
	
	

	1.5.5
	
	
	
	
	


1.6) Monitoring other water quality indices (Chl-a, turbidity, pH, temperature, odour etc.) by means of a multiparameter water quality monitor (YSI 6600-2) in the Yuqiao reservoir, which helps to calibrate the model of algae bloom.

Start of activity: 07 2012
Completion of activity: 06 2013
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	1.6.1
	Water quality monitoring
	
	07.12 – 06.13
	
	

	1.6.2
	
	
	
	
	

	1.6.3
	
	
	
	
	

	1.6.4
	
	
	
	
	

	1.6.5
	
	
	
	
	


Work Package 2: Catchment processes - the influence of land-use and hydrology on nutrient fluxes into aquatic systems.
2.1) Study of soil-soil/water interactions in agricultural land used for different types of crops (1.1), draining into Yuqiao reservoir. Biogeochemical processes governing the nutrient flux from the soil to soil water will be studied on plot scales. Data on deposition and soil water chemistry from genetic horizons incl. ground water along topographic gradients in the sub-catchments (WP1.1) will be assessed. The relationship between soil pools and P fractions in solution will be studied in terms of hydro-biogeochemical processes governing the mobilization of P in relation to soil characteristics and overall soil water chemistry (WP1.2-6) using multivariate statistics (SIMCA-P).

Start of activity: 10 2011
Completion of activity: 10 2014
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources

	2.1.1
	Inception and detailed project planning
	
	10.11 – 03.12
	Vogt/et al
	

	2.1.2
	Announcement and selection of PhD fellowship
	
	08.11 – 10.11
	Vogt
	

	
	
	
	
	
	

	2.1.3
	Study of soil-soil water interactions governing the mobilization of P
	
	01.13 – 12.13
	PhD/Vogt
	1.2-6

	2.1.3.1
	Study relationship between chemical parameters in soil and soil water from soil plots using SIMCA-P
	
	01.13 – 12.13
	PhD/Vogt
	1.2 & 1.4, SIMCA-P

	2.1.3.2
	Hydro-biogeochemical process studies of soil and soil water chemistry along topographic gradients
	
	01.13 – 12.13
	PhD/Vogt
	1.2 & 1.4

	2.1.3.3
	Relationship between soil P pools in soil and P fractions in water in soil plot and transect studies
	
	01.13 – 12.13
	PhD/Vogt
	1.1

	
	
	
	
	
	

	2.1.4
	Dissemination
	≥ 1 statistical approch paper
	07.12 – 10.14
	ALL
	2.1

	2.1.5
	PhD Dissertation
	
	10.14 – 10.14
	PhD/Vogt
	1 - 5


2.2) Mobilization and fluxes of bio-relevant nutrient fractions (WP1.4) will be studied through a regional survey (WP1.2) to identify hotspots and preferential hydrological flow-paths
Start of activity: 07 2012
Completion of activity: 06 2014
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	2.2.1
	Flux calculations of bio-relevant nutrient fractions based on background data
	
	10.12 – 12.13
	PhD/Vogt
	1.1

	2.2.2
	Flux calculations of bio-relevant nutrient fractions based on surface water (streams and lake) from synoptic study  and hydrological data
	
	07.12 - 06.13
	PhD/Vogt
	1.2 & 1.4, 
runoff data

	2.2.3
	Identify important sources of P and N fractions to the reservoir
	
	01.14 – 06.14
	PhD/Vogt
	

	2.2.4
	Identify preferential hydrological flow-paths based on sources and fluxes as well as episode study using EMMA
	
	01.14 – 06.14
	PhD/Vogt
	2.4

	
	Dissemination
	≥ 1 pathway paper
	07.12 – 06.14
	ALL
	2.2


2.3) Process oriented studies of monitoring data from WP1.1 will be used to identify conceptual based and empirically founded  relationships between environmental pressures and changes to the levels of bio-available nutrient species in the lake. Speciation will be conducted with MINEQL+.

Start of activity: 04 2013
Completion of activity: 03 2014
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	2.3.1
	Biogeochemical process assessment
	
	04.12 – 03.14
	PhD/Vogt
	

	2.3.1.1
	Speciation of soil water and stream water chemistry with MINEQL+
	
	07.13 – 07.13
	PhD/Vogt
	1.2 & 1.3, MINEQL+

	2.3.1.2
	Assessment of processes governing water chemistry in river and surface water based on studies in 2.1
	
	04.12 – 03.14
	PhD/Vogt
	2.1

	2.3.1.3
	Assessment of processes governing mobilization of P fractions  to river and surface water based on studies in 2.1
	
	04.12 – 03.14
	PhD/Vogt
	1.3 & 1.4, 2.1

	2.3.1.4
	Inverse modelling of processes governing water chemistry based on deposition chemistry and soil water chemistry from plot studies using PHREEQ-C
	
	12.13 – 03.14
	PhD/Vogt
	1.2

	2.3.2
	Effects of changes in pressures on bio-available nutrients
	Climate change, land use change 
	04.12 – 03.14
	PhD/Vogt
	

	2.3.3
	Dissemination
	≥ 1 process paper
	07.12 – 03.14
	ALL
	2.3

	
	
	
	
	
	


2.4) Episode studies of discharge and hydrochemistry data from 1iii will be studied to validate model hypotheses (WP3) of transport processes (WP2i-iii) and link between hydrological and chemical outwash processes.

Start of activity: 04 2012
Completion of activity: 12 2013
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	2.4.1
	Biogeochemical process assessment
	
	04.12 – 03.14
	PhD/Vogt
	

	2.4.2
	Assess hydrological response of nutrient fractions
	
	07.13 – 12.13
	PhD/Vogt
	1.3 & 1.4

	2.4.3
	Assess hydrological flow-paths by EMMA study of episode data
	
	07.13 – 12.13
	PhD/Vogt
	1.3

	2.4.4
	Dissemination
	≥ 1 episode paper
	07.12 – 12.13
	ALL
	2.4

	2.4.5
	
	
	
	
	


2.5) Comparative study between Western Vansjø in Norway and Yuqiao reservoir.
Start of activity: 01 2012
Completion of activity: 06 2014
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	2.5.1
	Collect and synthesize background data
	Data from Yuqiao and vansjø
	01.12 – 09.12
	PhD/Vogt
	

	2.5.2
	Comparative study
	
	10.13 – 06.14
	PhD/Vogt
	Data from Eutropia project

	2.5.3
	Dissemination
	≥ 1 comparative paper
	10.13 – 06.14
	ALL
	2.5

	2.5.4
	
	
	
	
	

	2.5.5
	
	
	
	
	


Work Package 3: Modelling of processes

3.1) The Soil and Water Assessment Tool (SWAT) is a river basin scale model that will beadapted and parameterized for the investigated sub-catchment of Yuqiao reservoir. The optimized model will be used test hypotheses of nutrient mobilization and hydrological runoff formation in sloped areas and how it matches observed episodic hydrological and chemical data from field studies (WP2).

Start of activity: 01 2012
Completion of activity: 06 2014
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	3.1.1
	Collect and synthesize background data
	
	01.12 – 09.12
	
	

	3.1.2
	Parameterize and run chemical models
	
	07.13 – 06.14
	
	

	3.1.3
	
	
	
	
	

	3.1.4
	
	
	
	
	

	3.1.5
	
	
	
	
	


3.2) Changes in fluxes of nutrient fractions due to climate change and land management practices will be investigated by using downscaled climatologically scenarios.
Start of activity: 01 2014
Completion of activity: 09 2014
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	3.2.1
	Assess responce to changes in pressures
	
	01.14 – 09.14
	
	

	3.2.2
	
	
	
	
	

	3.2.3
	
	
	
	
	

	3.2.4
	
	
	
	
	

	3.2.5
	
	
	
	
	


3.3) A system for cyanobacterial bloom pre-warning will be developed based on an existing 1-dimensional lake thermodynamics mode21 calibrated against high-frequency field observations and satellite imagery. The model will help alert scientists and managers to possible threats to Yuqiao Reservoir and assist in mitigation efforts.

Start of activity: 01 2014
Completion of activity: 09 2014
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	3.3.1
	Develop system for pre-warning
	
	01.14 – 09.14
	
	

	3.3.2
	
	
	
	
	

	3.3.3
	
	
	
	
	

	3.3.4
	
	
	
	
	

	3.3.5
	
	
	
	
	


Work Package 4: Societal processes and management procedures

4.1) Map demographic and industrial patterns and urbanisation; land use pattern and agricultural production methods – also feeding into WP2.

Start of activity: 01 2012
Completion of activity: 09 2012
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	4.1.1
	Map land-use and demography
	
	01.12 – 09.12
	
	

	4.1.2
	
	
	
	
	

	4.1.3
	
	
	
	
	

	4.1.4
	
	
	
	
	

	4.1.5
	
	
	
	
	


4.2) Contextualise overall driving forces/processes and development patterns into regional conditions (Beijing-Tianjin), and local conditions (Yuqiao reservoir and Ji county)

Start of activity: 04 2012
Completion of activity: 12 2012
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	4.2.1
	Link societal drivers to conditions
	
	04.12 – 12.12
	
	

	4.2.2
	
	
	
	
	

	4.2.3
	
	
	
	
	

	4.2.4
	
	
	
	
	

	4.2.5
	
	
	
	
	


4.3) Identify actor categories and field structures, with the main focus on water and agricultural related fields, including production, policy-making, and management

Start of activity: MM YYYY

Completion of activity: MM YYYY
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	4.3.1
	
	
	
	
	

	4.3.2
	
	
	
	
	

	4.3.3
	
	
	
	
	

	4.3.4
	
	
	
	
	

	4.3.5
	
	
	
	
	


4.4) Conduct a survey covering different actor groups (e.g. farmers and local governmentofficials, and different farmer categories) with closed questions and common section and a tailor-made section. Conduct at least 100 semi-structured face-to-face interviews and 5 focus group interviews with representatives of central actor categories – in the case study area and at higher administrative levels of Tianjin and Beijing.

Start of activity:  07 2012
Completion of activity: 06 2013
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	4.4.1
	Questionnaire
	
	07.12 – 06.13
	
	

	4.4.2
	
	
	
	
	

	4.4.3
	
	
	
	
	

	4.4.4
	
	
	
	
	

	4.4.5
	
	
	
	
	


4.5) Analyse the role of knowledge and learning processes and how this creates particular practices: To what degree can information and learning help improve water quality compared with policy measures of pure incentives? Are path dependent processes causing lock-ins and next obstacles against achieving good water quality?

Start of activity: 01 2013
Completion of activity: 03 2014
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	4.5.1
	Role of knowledge and learning
	
	01.13 – 03.14
	
	

	4.5.2
	
	
	
	
	

	4.5.3
	
	
	
	
	

	4.5.4
	
	
	
	
	

	4.5.5
	
	
	
	
	


4.6) Analyse management procedures at different administrative levels and how they are interacting in relation to issues like eutrophication. Identify bottlenecks and contradictions that might function as obstacles for an efficient water resource policy, and consider how they can be solved; paying particular attention to the issue of scale.

Start of activity: 10 2013
Completion of activity: 09 2014
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	4.6.1
	Suggest management proceedures
	
	10.13 – 06.14
	
	

	4.6.2
	Assess legitimimacy of policies
	
	04.14 – 09.14
	
	

	4.6.3
	
	
	
	
	

	4.6.4
	
	
	
	
	

	4.6.5
	
	
	
	
	


Work Package 5: Nutrient management plan for Yuqiao reservoir

5.1) Apply the Circular Economy approach with nutrient at its cores, taking into account fluxes and reservoirs of their hydro-biogeochemical cycle assessed in WP2 & 3 and the management issues of WP4 – discussing the issue of scale.

Start of activity: 01 2012
Completion of activity: 06 2012
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	5.1.1
	Apply concept of circular economy
	
	01.12 – 06.12
	
	

	5.1.2
	
	
	
	
	

	5.1.3
	
	
	
	
	

	5.1.4
	
	
	
	
	

	5.1.5
	
	
	
	
	


5.2) Consideration synergistic and/or antagonistic effect on greenhouse gas sequestration of abatement action for reducing eutrophication.
Start of activity: 04 2012
Completion of activity: 12 2012
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	5.2.1
	Effects on greenhouse gas sequestration
	
	04.12 – 12.12
	
	

	5.2.2
	
	
	
	
	

	5.2.3
	
	
	
	
	

	5.2.4
	
	
	
	
	

	5.2.5
	
	
	
	
	


5.3) Based on the conceptual model of WP2 and the management analysis of WP4, develop a suitable nutrient management plan for Yuqiao Reservoir including a conceptual model for pre-warning of algal blooms and technical guidelines for health risk assessment and pollution control for MC in Yuqiao Reservoir – to be implemented in two demo villages.

Start of activity: 01 2014
Completion of activity: 09 2014
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	5.3.1
	Prepare nutrient management plan
	
	01.14 – 09.14
	
	

	5.3.2
	
	
	
	
	

	5.3.3
	
	
	
	
	

	5.3.4
	
	
	
	
	

	5.3.5
	
	
	
	
	


5.4) Based on the model simulations in WP3 suggest adaptive measures to reduce the negative effects of climate change; taking into account land use and population figures

Start of activity: MM YYYY

Completion of activity: MM YYYY
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	5.4.1
	
	
	
	
	

	5.4.2
	
	
	
	
	

	5.4.3
	
	
	
	
	

	5.4.4
	
	
	
	
	

	5.4.5
	
	
	
	
	


5.5) A technical guideline of health risk assessment and pollution control for microcystins (MC) will be developed by physico-chemical and biochemical methods, also taking into account the discussion on distributive factors, fairness and justice in WP4, and drawing on environmental health impact assessment approaches22.
Start of activity: 04 2014
Completion of activity: 09 2014
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	5.5.1
	Prepare technical guidelines
	
	04.14 – 09.14
	
	

	5.5.2
	
	
	
	
	

	5.5.3
	
	
	
	
	

	5.5.4
	
	
	
	
	

	5.5.5
	
	
	
	
	


5.6) Improve public awareness for nutrient pollution by means of a citizen training brochure for “What you can do to prevent nutrient pollution” to inform individuals/organizations about causes of and actions against eutrophication locally. This will be complemented by education and training courses for preventing eutrophication, thereby providing direct links to the issue of knowledge and learning processes.

Start of activity: 10 2013
Completion of activity: 09 2014
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	5.6.1
	Improve public awareness
	
	10.13 – 09.14
	
	

	5.6.2
	
	
	
	
	

	5.6.3
	
	
	
	
	

	5.6.4
	
	
	
	
	

	5.6.5
	
	
	
	
	


5.7) Give comprehensive and targeted presentations about the process of eutrophication, and governance/management issues for government officials at different levels.

Start of activity: MM YYYY
Completion of activity: MM YYYY
	No.
	Sub activity
	Description of activity
	Timing
	Responsible/participants
	Resources 

	5.7.1
	
	
	
	
	

	5.7.2
	
	
	
	
	

	5.7.3
	
	
	
	
	

	5.7.4
	
	
	
	
	

	5.7.5
	
	
	
	
	


