
26 landscape
49 | 2016

KAREZ
T

he historic town of Bidar situated in the north-eastern tip of Karnataka 

is known for its architectural, historical and religious significance. its 

distinctive topography as an elevated laterite-capped plateau forms the 

basis of an unique and complex water harvesting system known as a karez. The 

karez system’s roots lie in the well documented qanat systems of Persia. As a 

self-sustaining system karez were of great agro-economic significance for the 

local settlement and provided water for pleasure gardens, orchards and leisure 

retreats sited in the vicinity. these systems had a well-defined hierarchy of land 

use from source to mouth. 

At the least, three karez systems are known to exist in Bidar. Amongst these, the 

Jamna Mori Karez and the Shukla Teerth Karez run below the walled city. The 

Naubad Karez runs to the west of the walled city and is the longest of the three. 

Its present known extent measures 1.80 kms from the mother well to the karez 

mouth near Siddheshwara Temple. The plateau of Bidar causes all the karez to 

straddle two different watersheds, unlike a typical qanat. In this aspect alone, 

it merits recognition as a typology rather than as a variant. It is speculated that 

the karez link these watersheds below ground. Topographic evidence and water 

flows indicate otherwise, suggesting that the alignment principally taps and 

channelizes groundwater.

cultural significance 
of the project

Conservatively dated, the karez’s oc-
currence in Bidar is coeval with the 
osmosis of Central Asian technology 
and cultural influences into the Dec-
can around the early 15th century 
CE. In the Deccan region, it predates 
the subterranean water systems found 
in Bijapur, Burhanpur and Aurang-
abad – dry regions with dominant 
black soil and Deccan Trap geology, 
compared to Bidar’s thick lateritic 
soil. The laterite soil cap and bedding 
of kaolinite –indicating a paleo water 
level creates an intrinsic difference 
in hydrogeological behaviour for the 
karez system at Bidar. 

Within Karnataka, it has a slight affin-
ity to the Malenadu (hill regions) of 
Karnataka known for their surangams 
– short water tunnels cut into lateritic 
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features of a karez system

Alignment: Based on interpretation 
of subsurface character from surface 
features like vegetation, runoff 
patterns, co-relation with springs 
and older dug wells and surveys from 
elevated vantage points.

Sub-surface canal: A man-made 
conduit for water channelization/ 
diversion.

Vents: Connecting the canal gallery to 
the ground surface.

Lifting devices: Water wheel, ox-
drawn pulleys.

Conveyance structures: Minor canals 
(lined/unlined) for water distribution.

Water storage (hawz): On-ground 
retention ponds to regulate 
distribution. 

Piezometric wells: Locations for 
recording ground water levels.

Water clocks: Regulators for time-
share based method of irrigation over 
day and season.

Percolation ponds: Aiding the karez 
inflow.

Streams: first and second order 
streams aiding the karez inflow 
or outflow based on topographic 
situation.

Hierarchy stratification: Arrangement 
and usage rights based on topography 
and social rank.

Use: Domestic, Agricultural, 
Recreational.

terrain. The karez forms a unique con-
trast to early medieval water conserva-
tion systems of Northern Karnataka 
plains, notable for cascading holding 
ponds and articulated wells.

Working models of Central Asian karez 
point to the highly likely prevalence of 
similar features and socio-economic 
organization in Bidar around the 15th 
century CE.

Landscape settings 
and features

The topography on the North-to-East 
direction of the Bidar plateau is dis-
sected with gradients of more than 30%. 

A - RUnoFF Zone
Hill slope/ Watershed divide
B - ReTenTIon Zone
Mother wells. Private lands
C - ConveYAnCe Zone
Lateral distribution networks
Agroeconomic landuse with settlements
D - FRInGe Zone
Lateral distribution networks
Agroeconomic landuse with settlements
First use rights

QAnAT AnD kAReZ 
Unlike a typical qanat, the topography of Bidar 
sees the karez straddle two different watersheds.

e - oPen CHAnneL Zone
Agroeconomic landuse with settlements
Lined channels
F - DISCHARGe Zone
Ephemeral river/ stream

P - PIeZoMeTRIC eLevATIon/ GRoUnDWATeR LeveL
G1 - nATURAL GRoUnD LeveL
G2 - TRAnSMISSIve LAYeR - Weathered Zone/ Soils
G3 - ConFInInG LAYeR - Compact Rock
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CRoSS SeCTIon: QAnAT TUnneL
Lower reaches tend to discharge water 
into the sandy soil. Hence, qanat lining 
becomes essential.

CRoSS SeCTIon: nAUBAD kAReZ
The presence of kaolinite in the weathered laterite 
acts as an inhibiting layer, for further percolation, 

giving rise to lateral flows. Post-monsoon, the 
percolation through the kaolinite creates a low 

discharge inflow into the karez.

This part of the terrain is characterised 
by many springs (e.g. Naubad Karez 
mouth, Papanash, Nanak Jhira etc.). 
The valleys aligned in the South-to-
West direction are comparatively 
broad with more gentle gradients. (e.g. 
Naubad Karez Mother well). Bidar’s 
terrain is generally characterised by 
vermiform laterite and lateritic soil 
between 10-20 meters depth with a 
layer of calcium carbonate/ kaolinite 
layer. This is underlain with pallid 
clayey textured soil. Collectively, the 
pallid soil and kaolinite layer inhibit 
vertical movement of groundwater. 
Lateral movement is influenced by 
subsurface lineaments and slope.
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The Naubad Karez is currently overlain 
by residential zones, arterial roads and 
farmlands. It traverses flat ground (1:50 
to 1:100 slope) for a significant part of 
its length at an average depth of 18 me-
ters below ground. The average width 
of karez gallery below ground is around 
1.80 meters, varying across its length. 
The gallery is unlined throughout a sig-
nificant part its length, with features like 
a descent gallery (payab) at the mouth, 
a kund near the Siddheshwara Temple 
and vents on the surface of Bidar’s 
elevated plateau at approximately 50 
metres interval. Central Asian examples 
indicate these may have been used for 
drawing up water. At the lowest reaches, 
a couple of wells dug deeper than the 
karez gallery, allow water access even 
in dry spells.

The Naubad Karez is today understood 
to be deeply interlinked with a widely 
dispersed variety of water footprints 
including settlements, holding ponds, 
percolation ponds, reservoirs, streams 
and wells. A well-knit interlink between 
land-use and the karez systems is known 

to have existed around Bidar, ‘read’ in 
the landscape at and beyond Naubad. 

These may be summarised broadly as 
follows:

Springs: These locations were pre-
ferred for recreational gardens, tomb 
gardens, community spaces like ham-
mams, hunting lodges (shikargah). 
These locations later evolved into 
places of religious significance.

Karez traverse: Largely agro-econom-
ic, comprising of orchards, residential 
zones, lined and unlined canals, sur-
face water bodies, streams

Mother Well and Wells: Prominently 
agro-economic, with orchards, fields. 
Remnants of traditional sugar process-
ing units have been found in proximity 
to these areas.

Settlements: Location of historic 
settlements exhibit a direct affinity to 
water availability. In addition it con-
forms to the water-use hierarchy found 
in Central Asian examples.

Hydrological Features: Laterite pla-
teau, streams, percolation ponds.

Broad Issues impacting 
Naubad Karez

The availability of groundwater in the 
Naubad area has been a catalyst for 
urbanization in recent years. How-
ever, lack of efficient sewer and waste 
management system has led to the 
contamination of ground water in the 
area. This is further exacerbated by the 
perception about the karez being an 
underground drain. Apathy, unchecked 
open defecation, closing of vents to 
facilitate buildings on ground have 
resulted in structural deterioration of 
parts of the karez system.

Approach to the project

In Central Asia, water transported 
through these historic systems prove 
beneficial for farming and domestic use 
till date and are seen as sustainable low-
impact infrastructure of historic value.

Settlements as part of Cultural Landscape

Historic Sub-Precincts

Detention Ponds

natural Springs

karez Zones

Reservoirs/ kere

Lineament

HeRITAGe WATeR FooTPRInT oF BIDAR WITH nAUBAD kAReZ 
A close reading of the dispersed nature of water systems around 
Bidar points to a deep reading of water flows, terrain and 
underlying geology creating a layered and resilient regional 
landscape.
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Agro-Archeological Park Farm Trails neighbourhood 
Park with 
revitalized 
stream

Adaptive Reuse:
karez Museum

Public Chowk 
& Haat

Community Park 

Access Roads

Parking

Arrival Plaza - Upper

Arrival Plaza - Lower

Connector

Pathways & Trails

Slope Re-vegetation

Community Maidans

Herb Gardens

valley Microhabitat 
Bamboo Brake

native Fruit orchards

existing Trees

Ridge Microhabitat 
Afforestation

naubad Chowk –
A vibrant public space

0 20 50 100

M

STRUCTURe PLAn
A landscape structure plan identifies the 
extents of six key interventions to reclaim the 
karez as a part of a larger public realm X1

B3

P2
K1

P1

A

K2

B2

V2

V3
B1

V4

V5
V6

V7

V8

X2

K3
V1

A existing Siddeshwar Temple 
 & Mantapa
B1 Proposed visitor Block 
 & valley view Cafeteria
B2 Proposed visitor Block Admin 
 & Guides office
B3 Proposed visitor Block, 
 Safety Gear Issue and Shops
B3 Proposed karez entry Check Point

k1 existing kund - karez vent
k2 excavated Payab – 
 original karez entrance
k3  karez Tunnel

v1-v5 De-Silted karez vents
v6 Rehabilitated vent
v7  Barricaded vent at Siddeshwar   
 Colony

P1 Arena for Cultural Programmes
P2 Stepped Plaza with Shops

X1 Waste Management Centre
X2 Community Facility

LAnDSCAPe MASTeR PLAn
PHASe 1 & 2

l a n d s c a p e  d e s i g n  |



30 landscape
49 | 2016

There has been very little scientific or 
historic research into this kind of water 
systems in India. To document and 
assess Bidar’s karez systems in a scien-
tific manner the Indian Heritage Cities 
Network Foundation (IHCN-F) was 
assigned a preliminary study of the karez 
system with the support of the District 
Administration (c. 2012). An inter-
disciplinary team for addressing this 
project was subsequently formulated.

Working Masterplan: 
Themes and concepts

Ten broad themes are now woven into 
the working Masterplan to commu-
nicate the significance of the karez at 
Naubad. These are:

Mapping the influence and impact 
areas to examine pollution ingress into 
the karez and waste water management.

Adopting a micro watershed approach 
to catalyse revival of the water footprint 
of the Naubad Karez.

Adding usable experiential open spaces 
that meet community needs.

Delineating accessible and cordoned 
off areas of the karez gallery to control 
visitor influx.

Re-organizing mobility patterns to 
limit trespass over the karez system to 
the best extents possible.

toP to BottoM

Arrival plaza with walkway over karez line 
and entry into theme gardens

Maidans as community open spaces along 
the karez

Cultural zone near Siddeshwara Temple 
with existing kund

Sitout along a karez vent with flanking 
small fruit orchards
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Key Timelines

c.1900
Naubad Karez described by Yazdani. 
19 vents known to exist. This forms 
the datum of all field studies.

2012
ihcN-f appointed to carry out a 
preliminary study and mapping of 
the karez systems of Bidar.

2014
inception report by ihcN-f 
tabulates the Naubad Karez network 
with a tally of 21 visible vents.

2015
funds sanctioned by the karnataka 
Government for de-silting work, 
undertaken by the District. 
Administration under Department 
of Tourism.
funding by deccan heritage 
foundation for detailed studies.
The International Centre for 
Qanat and Historic Hydraulic 
Structures, Iran (ICQHS) provides 
technical guidance to the project. 
Majid Khaneki, an internationally 
renowned specialist on Central Asia 
historic water systems advises the 
project for ICQHS.

2016
Naubad vents tally stands at 30 
after de-silting and verification of 
alignment. Lateral shafts discovered 
in the network.
Socio-economic survey contributes 
important markers that would 
influence the Naubad karez 
conservation and sustainable use.
Masterplan Charette along with 
a local NGO – YUVAA Bidar 
explores the possibilities of a 
special area delineation and urban 
area revitalisation potential, 
including adaptive re-use of modern 
commercial buildings for a karez 
museum. 

Adopting “diagnostic amelioration” for 
buildings and plotted developments 
falling on karez line.

Creating social/ public infrastructure 
in open spaces near the karez.

Improving urban open space quality 
at Naubad chowk.

Improving green cover along the karez.

Weaving historic fragments, oral his-
tories and cultural practices into the 
karez experience.

A case for value-centric 
conservation for historic 
ground water systems

Awareness programs, issues for main-
tenance and overall civic cleanliness, 
provision of public sanitation facilities 
and waste disposal and collection are 
being examined as tools to avoid con-
tamination of water table. A detailed 
hydrogeological study and geotech-
nical investigation is underway to 
effect this.

Development of the Naubad Karez 
—and by extension the other water 
systems in Bidar—merely as a tourist 
“destination” may prove very short-
sighted. Such briefs are a means for 
recreation and leisure with lip-service 
towards community enrichment and 
engagement. The extent of develop-
ment in and around such systems 
needs to be guided by socio-economic 
issues, terrain factors, various interna-
tional guidelines and the generally rich 
bird life around Bidar. The Naubad 
Karez conservation and sustainable 
use is therefore centred towards reviv-
ing a historic water supply network 

for the direct benefit of the local 
community. Other indirect economic 
benefits could be in the form of tour-
ism centred on ‘water-as-heritage’, 
revealing the link between the karez 
system with the more famous heritage 
layers of the city.

The historic karez system of Naubad 
and its larger water footprint points 
to a resilient design thinking regarding 
groundwater management specific to 
its terrain. In a contemporary water-
starved milieu, ignoring its lessons and 
potential, would be like walking away 
from common sense.

Maps, drawings and images courtesy FICUS, Bangalore

Project
Sustainable Integration of naubad karez

Location: Bidar, karnataka

Project Area: 98 acres 

Phase-1: 24 acres

Client and Project Facilitators
District Administration, Bidar

Principal Consultants
Indian Heritage Cities network-Foundation, 
Bengaluru

Principal Donor/ Funding Agency 
Deccan Heritage Foundation, India

Masterplan & Landscape Design
FICUS

International Technical Consultant
International Centre on Qanats and Historic 
Hydraulic Structures 
(ICQHS-UneSCo CAT-II)

Local Resource and Mobilization
YUvAA Bidar

Conservation Architect
Heritage Matters, Bengaluru

Geotechnical Engineering and Hydrogeology
IIT Hyderabad

Socio Economic Survey
MAGC Consultants, Bengaluru
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