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Abstract 
The urbanization process exerts negative multidisciplinary impacts on the 
integrity of natural watershed conditions. These impacts are best analyzed 
and addressed with local inputs, as many of these are site specific and re-
quire consistent local monitoring along with appropriate policies and regu-
lations from conventional governance in an interdisciplinary platform. 
With the realization of the limitations to top-down and bottom-up wa-
tershed management approaches in addressing issues associated with urba-
nization, a conceptual framework for a hybrid approach that tries to effec-
tively integrate the advantages of the two approaches while overcoming 
their respective limitations, the Grass root Watershed Management model 
(GWAM), is presented in this paper. The model is to establish a self-sustaining 
and effective institutional forum that can be used in watersheds across geo-
graphical and political boundaries while accommodating the urbanization 
process. GWAM consists of three crucial components: a common platform, 
a partnership among major groups of stakeholders, and a facilitation me-
chanism to conduct the watershed management at local lever or grass-root 
level. With effective integration of the governmental agencies and insti-
tutes at the top with the local residents and non-governmental organiza-
tions at the bottom, the concept is that the hybrid approach can serve as a 
self-sustaining model in achieving effective management of urbanization 
impacts. 
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1. Introduction 

Urban areas all over the world are growing at unprecedented rates, creating ex-
tensive urban landscapes. Natural lands, such as forest, wetlands, shrubs and 
bushes, have been converted to buildings, roads, parking lots, and urban turf 
lands. All these changes have altered the natural hydrology and associated phys-
ical, ecological, geomorphologic, and biological aspects of the watershed systems 
and subsequently the river ecosystem. Urbanization and its threat to the rivers 
are well documented and analyzed [1]-[6]. In general, urbanization resulted in 
flooding, water quality impairments, stream morphological instability, deficit in 
groundwater, and habitat and aquatic life impairments. Thus no single change 
defines urbanization; instead, the cumulative effects of various human activities 
in urban watersheds profoundly influence urban streams and their natural eco-
system. Because of this complexity, addressing the impacts of urbanization must 
combine knowledge of the biophysical processes and conditions that sustain a 
specific stream system with the local knowledge of the drivers of degradation in 
that system. More importantly, combining the social and human dimension to 
the knowledge of impacts, its sources, and causes is vital because humans are 
considered as the agent of urbanization. It requires a collaborated, committed, 
and continued (3C) approach of all sections of stakeholders in the watershed 
through an interdisciplinary forum within an effective watershed management 
context.  

Traditionally, the management of watershed follows a top-down approach, in 
which uniform sets of structures, roles, and programs that are formulated at high 
levels to meet national goals and extend downward to provincial/state and local 
levels in a top-down manner [7]. Such approaches, while proven effective in im-
plementing certain regulations and practices, were also subject to common criti-
cisms such as lack of local input and insufficiency in addressing multidiscipli-
nary challenges accustomed to local conditions [8]. The bottom-up approach 
emerges as part of the efforts to overcome the known limitations of the top-down 
approach, specifically fulfilling the limitation of local input in planning and de-
cision making processes of watershed management in addressing multidiscipli-
nary challenges [8] [9]. As effective as the bottom-up approach is in addressing 
the “overarching” issues of the top-down approach, the bottom-up approach is 
also criticized for issues such as tokenism, community uniformness, capacity li-
mitation, lack of facilitator knowledge, and inequity [8] [9] [10] [11]. The third 
paradigm, which is a combination of both the top-down approach and the bot-
tom-up approach, emerges only recently in watershed management [7] [11] 
[12]. With the realization that neither approach is able to effectively address wa-
tershed management issues single-handedly, the hybrid approach tries to effec-
tively integrate the advantages of the two approaches while overcoming their 
respective limitations. 

A conceptual framework for a hybrid approach that combines both the 
top-down and the bottom-up approach to specifically address urbanization 
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challenges, grass root watershed management model (GWAM), is presented in 
this paper. The model is to establish a self-sustaining and effective institutional 
forum that can be used in watersheds across geographical and political bounda-
ries while accommodating the urbanization process. 

2. Interdisciplinary Watershed Management 
2.1. Interdisciplinary Approach 

Water resources problems are extremely complex and dynamic in time, and thus 
requiring solutions to cross traditional disciplinary and social boundaries. While 
anthropologists, geographers, political scientists, psychologists, and sociologists 
were not always involved in water resources research in the past, their contribu-
tions have to be recognized and effectively incorporated in the twenty-first cen-
tury watershed management programs [13]. In addition, government entities, 
community groups, business and industrial organizations, and the public have to 
be included in the participatory and interdisciplinary approach [14]. The inter-
disciplinary approaches has been extended by the Global Water Partnership 
(2000) as well as the 2003 Summit on Sustainable development in Johannesburg, 
South Africa and Second (2000), Third (2003) and Fourth (2006) World Water 
Forums.   

The development and maintenance of the interdisciplinary approach requires 
many elements. One element is the establishment of a strong knowledge base 
that derives from a comprehensive and interdisciplinary data network, systems, 
and models. The knowledge base will help design and implement informed wa-
ter management policies and strategies [14]. A second element is the integrated 
action across all water management issues, which means that no singular solu-
tions are sought and impacts and improvements across the spectrum of water 
management are evaluated [14]. A third element is the promotion of strong 
community awareness and participatory process, which is to enhance stakehold-
er involvement in the management and decision-making [14]. 

2.2. Self-Sustaining Institutional Model 

It is natural that watershed management programs change and evolve over time. 
For example, programs often focus on one initial problem before expanding 
their interests to other issues [15]. Or they may increase the scope of their activi-
ties or geographic concern [16]. Watershed management programs, depending 
on their level of associations with the government, could have varying levels of 
endurance and stability [17]. All of these make it imperative and meaningful to 
develop self-sustaining institutional models for watershed management.  

The development of self-sustaining institutional models faces several chal-
lenges. Such challenges include, but not limit to, the lack of effective forums for 
inviting and retaining stakeholders; the narrow focus, lack of implementation 
capability, poor public involvement, and limited coordination attributes; poor 
coordination and/or collaboration among state, local, and federal water-related 
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agencies; and poor communications links among planners, managers, stake-
holders, and others, etc. 

Multiple solutions are also reported for building a successful institutional 
model for watershed management. This includes the creation of a stable frame-
work that overcomes fragmentation and overlap of responsibilities; the use of 
institutional arrangements such as local government planning powers, voluntary 
actions, regulatory practices, and more; organizational structures such as demo-
cratic and accountable systems, and access to high levels of government; main-
tenance of effective coordination of civil and professional science; development 
of shared visions across all institutional levels, based on careful problem analys-
es; and importantly, long-term funding for organizational development [12] [14].  

3. The GWAM Conceptual Framework 

Building on the existing body of knowledge of the bottom-up and the top-down 
approaches, the tenet of GWAM is to overcome the limitations in both ap-
proaches while retaining and effectively integrating their advantages. 

The overall conceptual design of the GWAM framework is shown in Figure 1 
below. As the figure illustrates, the ultimate goal of the framework is to achieve 
sustainable watershed management in accommodating urbanization, the asso-
ciated issues of which include flooding, low flow, water pollution, sedimentation, 
and habitat destruction. Towards this goal, the GWAM model promotes and 
sustains effective integration of the science from technical experts and the local 
knowledge, governmental policy making and funding with local collaboration, 
decision making, and actions. The non-governmental organizations (NGOs), 
environmental stewards, and private contributions are also built into the GWAM 
model in recognition of their key role in many environmental issues.  
 

 
Figure 1. Conceptual design of the GWAM model for sustainable urbanization manage-
ment. 
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3.1. Common Platform 

The first and foremost component of the GWAM model is a common platform 
where all parties convene. The platform will ensure that all parties maintain 
meaningful involvement in the decision-making process. This means that each 
party not only receives the invitation to participate, but also utilizes the platform 
for careful deliberation and for sharing and implementing the results of technic-
al analysis [18]. Under GWAM, this platform will play a key role in bringing 3C 
approach of stakeholders to address issues related to land use change and urba-
nization. Government agencies, NGOs, grass-root level organizations, and pri-
vate citizens can also actively participate and contribute to the watershed man-
agement processes through this platform. 

3.2. Partnership 

A second key component of the GWAM model is the identification and in-
volvement of the partnership from at least two major groups of the stakeholders 
in a watershed [19]. The first group is composed of private residents, environ-
mental stewards, watershed groups, non-governmental organizations and local 
legislators and politicians. Flooding, drought, and/or water quality related issues 
in the watershed motivate this group, because their life are directly or indirectly 
impacted by these issues. The second group is composed of local, state, and gov-
ernment employees, who are often responsible to implement and enforce the 
regulations and/or government programs. This group could also include aca-
demics. This group is mainly motivated through regulations and job functions. 
Participation of the first group is extremely important for identifying and recog-
nizing issues that threaten the waterbodies. The first group also generates the 
momentum to bring the attention of political and governmental higher ups to 
make appropriate decision-making in new regulations, policies and funding 
mechanisms in local and federal levels. The participation of the second group is 
equally important for enforcing regulations and policies and carrying out neces-
sary actions to address the issues. The two major groups in a GWAM setup, 
along with the linkages between the two groups are demonstrated in Figure 2. 
As shown in the Figure, while the two groups have different motivations in a 
GWAM unit, they share the same goal of watershed protection and restoration. 

3.3. Facilitation 

A third key component of the GWAM model is the mechanism for effective faci-
litation among the parties. A successful watershed management program can 
only be sustained through appropriately facilitating differently motivated stake-
holders toward a common goal, addressing the issues to protect and restore the 
waterbodies. Organizational and functional structures have to accommodate the 
exchange of ideas and to encourage democratically acceptable decision-making. 
One major format of facilitation are regular meetings, which can be either quar-
terly or monthly meetings. Regular meetings are crucial for maintaining a  
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Figure 2. Linkage of the partnership from stakeholders motivated by issues and policies, 
regulations, and job functions in a GWAM unit. 
 
dynamic and vibrant water management decision-making process. Through 
regular meetings, a systematic cycle of steps (Figure 3) can be applied to address 
water related issues in a watershed. As shown, the cycle of steps are consisted 
of problem identification, problem recognition, problem investigation for im-
plementation planning, and problem solving through implementing actions. 
Although the cycle is fundamentally similar to well-known Deming’s Plan-Do- 
Check-Act (PDCA) model, it focuses on addressing the issues associated with 
natural resources management that require long term response to every action 
rather than focusing on industrial production process. Thus, it includes one or 
more internal PDCA cycle(s) in every step. Problem identification step involves 
the process of detecting an issue and bringing it to get the needed attention to-
wards addressing it. For example, conducting a screening level water quality 
sample collection under problem identification is part of planning stage of a 
large PDCA cycle of watershed management. However, sample collection itself 
includes another internal PDCA cycle of developing a sample collection plan, 
executing it, checking and adopting needed changes, and implement it until it 
reaches to the level of identifying the issue. Similarly other steps, problem recog-
nition that is the process of making all stakeholders accept the issue and commit 
towards resolving it, problem investigation/implementation planning that is the 
process of reaching a level where clear remedial and implementation actions can 
be determined, and problem solving/implementing action that is the process of 
executing the remedial or preventing action to solve the issue, can have its own 
internal PDCA cycles. In addition, it requires integrating related regulations and 
stakeholders in the decision makings at every step. As a result, the four major 
steps are intended to address a water management issue in the long term  
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Figure 3. A systematic cycle of steps to address the issues in GWAM. Each step may in-
clude one or more internal Plan-Do-Check-Act cycle(s). 
 
with appropriate integration of stakeholder involvement. While the four com-
ponents represent individual phases of solving water related issues in a wa-
tershed, the regular meetings are the bond to link one component to another and 
to advance the decision making process. At each step, scientific analysis (for 
example [6]) can provide necessary understanding and stakeholder conciseness 
to move to the next step towards successful management. Through this cycle, 
priority issues can be continuously identified and addressed through the 3C ap-
proach that is core to the GWAM model. 

3.4. Conceptual Framework 

GWAM is proposed for assisting decision-makers to improve watershed man-
agement, especially addressing the impacts of urbanization. The institutional 
model overcomes the common limitations posed in both the traditional top-down 
approach and the more recent bottom-up approach, and instead emphasizes on 
effective collaboration between government agencies and local stakeholders. The 
GWAM model consists of three major components: a permanent platform for all 
parties to interact and to communicate, a partnership that consists of at least two 
major stakeholders in the watershed, and a facilitation mechanism that sustains 
the model for long-term operations. These components could be viewed as the 
base (permanent platform), the pillar (facilitation), and the beam (partnership) 
of the structure of a pendulum balance that is used to weigh things (Figure 4). 
GWAM Framework provides the structure and process to conduct the balancing 
act of appropriate decision making by the stakeholders towards sustainable wa-
tershed management.  

4. Conclusions 

The urbanization process exerts negative multidisciplinary impacts on the inte-
grity of natural watershed conditions. These impacts are best analyzed and  
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Figure 4. GWAM Conceptual Framework as a pendulum balance, with base (common 
platform), beam (partnership among major stakeholder group) and pillar (facilitation), to 
perform the balancing act of sustainable watershed management. 
 

 
Figure 5. Conceptual self-sustaining GWAM model with effective integration of the go-
vernmental agencies and institutes at the top and the local residents and non-governmental 
organizations at the bottom towards sustainable watershed management. 
 
addressed with local inputs, as many of these are site specific and require consis-
tent local monitoring along with appropriate policies and regulations from con-
ventional governance in an interdisciplinary platform. GWAM is to establish a 
self-sustaining and effective institutional forum that can be used in watersheds 
across geographical and political boundaries while accommodating the urbani-
zation process.  

With effective integration of the governmental agencies and institutes at the 
top and the local residents and non-governmental organizations at the bottom, 
the concept is that the hybrid approach can serve as a self-sustaining model in 
achieving effective management of urbanization impacts (Figure 5). Integration 
of science in every step of decision making and facilitation of acquired know-
ledge in regular meetings with all stakeholders are considered key aspects in 
sustaining the bond among differently motivated stakeholders towards the same 
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goal of watershed protection.  
The objective of this paper is to present the concept of GWAM institutional 

model. As applicable to any model, GWAM should be tested and validated be-
fore applying it as a general institutional model in watershed management. In-
vestigations in detail on the major components of GWAM, common platform to 
conduct the management, partnership of two major stakeholder groups from 
government and non-governmental organizations, and the facilitation mechan-
isms are recommended to gain the needed understanding on structure, process 
and function of a successful GWAM. A companion paper [20] is published in 
the same issue that validated GWAM through a field implementation in the 
Shawsheen Watershed in Massachusetts, USA. 
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