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Relevance of Research

* A methodology for policy design for issues of
disaster risk management & natural resource
governance in HKH region

* Conceptualizing a Cross-Scale in a complex social-
hydrological system
e Conceptualizing a River System
* Quantitative Modelling on multi-scale and cross-scale



Content Flow

* Conceptualization
* Context
 Formulation and Validation

* Scenario Analysis
* Policy Testing
* Key Insights for Governance and Future Research



Conceptualization
3 Subsystems and Identifying the System Structure
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Spatial and temporal boundaries of narratives

m Stakeholder group Spatial scale Temporal scale

We are doing it right CEO, WRD State/Province of Assam 1955onwards
We are neglected Mising Community Villages of Lakhimpur 1998 onwards
District

Villagers are the problem Employees of local offices  Upper Brahmaputra Valley 19 century onwards

of R&DM
Cultural and Academia Brahmaputra Basin 19t century onwards
geomorphological
dynamics

Varma, N. and Mishra, A. (2017). Discourses, narratives and purposeful action — unravelling the social-ecological complexity
within the Brahmaputra basin in India. Env Pol Gov. Vol (27), pp:207-228
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overview of Causal Loop Diagram
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overview of Stock and Flow Diagram
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Difficulties of the Quantitative Model

* Linking physical quantities of variables from various scale
* Focus on tracking the sediment flow

* Unit scaling of physical variables poses are rather difficult
e Arbitrary Units (tonnes, metres), Scaling Parameters (Dmnl)

* Quantitative data is scarce when involving politically sensitive transboundary issues
* Focus on system structure; Focus on behavioural trends
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Validation

Assuring the Reliability and Robustness of our Model



Extreme Condition Tests
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Analysis

Simulation Results and Scenario Testing
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* Unintuitive finding - Awareness of how
Village Level Dynamics has a cascading
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Influence of cross-scale linkage (Meso-Micro):

Impact of village-level dynamics on embankment effectiveness



Selected Variables
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Policy Testing

Policy Alternatives and Insights into Management
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Key Insights

Ways forward for social-hydrological resilience



Key Insights:

* Application of the system dynamics method helped in exploring
the cross-scale dynamics of BRB and can be replicated for similar
fragile river basin systems

* Findings emphasize the role of feedback between %overnance
issues occurring on the local-scale, and disaster policy
implementation

* Landlessness, Disaster Compensations, Flood Protections

* There is a need for flexibility in disaster management institutions
in the BRB to recognize social needs and facilitate adaptation to
novel hazards

* Flood disaster policy in fragile river systems like in the Himalaya
need to look at interventions in multiple scales and integrate the
ﬂynamics of land use, land tenure, water discharge and sediment

ow

e Systems thinking and system dynamics can serve as a pedagogic
tool in capacity-building programs which can help in the
integration of actors’ voices as well as lead to change in mindsets
and protocols through iterations, dialogue and simulations.
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