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Third Pole:  
Understanding the teleconnections of impact drivers

Influence of geophysical drivers on snow melt (SM) and precipitation (P)

R1: Snow 
dominant 

R4: Snow + 
low rainfall

R2: Snow+ 
rainfall

R3: High 
rainfall

Å Source: Jayanarayanan K et al (2024), Clim and Atmos J



Risk drivers and impact factors
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CLIMATE DRIVERS
Arctic Oscillation (AO), North Atlantic Oscillation (NAO), 

Temperature (T), Specific Humidity (SH), Oceanic Niño Index (ONI) 

and Indian Ocean Dipole (IOD).

ANNUAL CLIMATOLOGY
Indian Summer Monsoon (ISM), East Asian Monsoon (EASM), 

Westerlies

TERRAIN FEATURES
Elevation Topography, glacier locations and snow cover, 

river basins.

ANTHROPOGENIC FACTORS
Land use/ land cover, Aerosol Optical Depth (AOD), 

Sand and Dust Storms, Black carbon.
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Seasonal Forecast 
data in our analysis 
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these climatological 
drivers in our IBF 
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We are using following 
terrain features in our IBF 
analysis:- DEM, Slope, 
Hydrology Analysis (Fill, 
Flow Direction, Flow 
Accumulation, Streams 
Extraction), Proximity to 
streams

We are also using 
Land use/ Land Cover to 
cover anthropogenic factors



#3. Translating TPCF into impact scenarios

Slope/Elevation

Precipitation

Land use/land cover

Hydrologic analysis
- DEM enabled flow direction, 

accumulation and distance 
from stream

IBF methodology for the 
mountainous region

TPCF seasonal forecast



Flood Susceptibility by Elevation (Topographic Lowlands as High Risk)

ÅThis map shows flood risk 
derived from elevation. 

ÅLower-lying areas are 
more prone to flooding 
and thus marked in red 
ŀǎ ϥ±ŜǊȅ IƛƎƘ wƛǎƪΦΩ 

ÅConversely, high-altitude 
zones are marked in blue 
and represent 'Very Low 
wƛǎƪΦΩ 

ÅAs expected, valleys and 
foothill regions stand out 
as particularly vulnerable 
due to their low-lying 
topography.
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Å Here we have flood risk categorized by terrain slope. Gentle slopes allow water to accumulate, increasing flood potential τshown here in red. Steep terrains, where water runs off quickly, are marked as 
lower risk. This map highlights flood-prone basins and flatlands which are otherwise masked in elevation-only assessments.

Flood Susceptibility by Terrain Slope (Flat Areas as High Risk)



Flood Susceptibility by Terrain Slope (Flat Areas as High Risk)

ÅHere we have flood risk 
categorized by terrain 
slope. 

ÅGentle slopes allow 
water to accumulate, 
increasing flood 
potential τshown 
here in red. 

ÅSteep terrains, where 
water runs off quickly, 
are marked as lower 
risk. 

ÅThis map highlights 
flood-prone basins and 
flatlands which are 
otherwise masked in 
elevation-only 
assessments.



Hydrology Analysis

DEM data : Each pixel/cell of raster gives us 
the elevation at each point



Hydrology Analysis

Flow Direction : Determine the direction of flow from every cell in the raster
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Hydrology Analysis

Next Step:-
Flow Accumulation
Å Determine the total amount of water flowing into each cell 
Å Amount of water or upstream cells that flow into a downslope cell
Å This captures the small streams which connect to become large streams 

and then to rivers

Elevation Flow Direction
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Hydrology Analysis

Elevation Flow Direction



Hydrology Analysis

Next Step:-
Euclidean Distance: Determine the distance from each cell in the raster to the closest stream

Elevation Flow Direction Flow Accumulation



Flow Direction Flow Accumulation

Hydrology Analysis

Elevation



Hydrology Analysis

Elevation Flow Direction Flow Accumulation

Distance From Streams



Hydrological Stream Network Validation and Insights

Å This map visualizes the Third Pole hydrological 
stream network, derived using flow 
accumulation data, overlaid with existing 
rivers and lakes.

Å A clear spatial alignment between the 
calculated streamlines and known rivers/lakes 
demonstrates the accuracy and reliability of 
our hydrological modeling.

Å This confirms that the derived stream network 
effectively replicates real-world flow patterns 
even in complex mountainous terrain.

The calculated streams extend beyond the 
mapped river boundaries, offering insight into:
Å Potential overflow paths during extreme 

rainfall or glacier melt.
Å Likely snowmelt drainage corridors in high-

altitude basins.
Å Identification of ephemeral or unmapped 

channels which are critical for flood modeling.



Å This layer classifies flood risk based on distance from stream networks. Areas closer to rivers and streams are more vulnerable during heavy rainfall or glacial melt events. These high-risk zones are shown in 
red. This layer is particularly useful for identifying linear flood corridors along major rivers.

Flood Risk Based on Distance from Streams



Flood Risk Based on Distance from Streams

ÅThis layer classifies 
flood risk based on 
distance from stream 
networks.

ÅAreas closer to rivers 
and streams are more 
vulnerable during 
heavy rainfall or glacial 
melt events. These 
high-risk zones are 
shown in red. 

ÅThis layer is particularly 
useful for identifying 
linear flood corridors 
along major rivers.



Å This map evaluates flood risk through land cover types. Built-up areas and agricultural lands τboth highly susceptible to flooddamage τare shown as high-risk zones in red and orange. 

Å Meanwhile, forests, water bodies, and snow/ice-covered regions are categorized as low risk, either due to resilience or lower asset exposure.

Flood Risk by Land Use and Land Cover (Exposure by Land Type)


