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Introduction

The CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS) seeks to promote a food-secure world through the provision of science-based 
efforts that support sustainable agriculture and enhance livelihoods while adapting to climate change and conserving natural resources and environmental services.

Climate change is an unprecedented threat to the food security of hundreds of millions of people who depend on small-scale agriculture for their livelihoods. Climate 
change affects agriculture and food security, and likewise, agriculture and natural resource management affect the climate system.  

CCAFS has initially focused on three regions; East Africa (EA), West Africa (WA) and South Asia (SA) to carry out its research. The 15 CCAFS sites in these areas represent 
areas that are becoming both drier and wetter, and are focal locations that will generate results that can be applied and adapted to other regions worldwide.  In this 
year, 2013, CCAFS is expanding its portfolio to additional sites in Latin America and South-East Asia.

These sites serve as the initial focus of CCAFS partnership-building and long-term research activities falling within the following CCAFS Research Themes; Adaptation 
to Progressive Climate Change, Adaptation through Managing Climate Risk, Pro-Poor Climate Change Mitigation and Integration for Decision Making. At all 15 CCAFS 
sites, baseline surveys have been conducted, including three levels of data collection and analysis at household, village and organizational levels (see: 
http://ccafs.cgiar.org/resources/baseline-surveys).

More information on CCAFS work in all the three regions can be accessed at www.ccafs.cgiar.org

To better understand the CCAFS sites’ characteristics, a list of geospatial indicators for climate variability, bio-physical characteristics and socio-economic variables have 
been mapped into site atlases. 

This Atlas was developed for the CCAFS site at Haryana / Karnal in India, in South Asia Region.



1

CCAFS Sites: South Asia

CCAFS Country Sites

90ºE80ºE70ºE

30
ºN

80ºE70ºE 90ºE

20
ºN

10
ºN

10
ºN

20
ºN

30
ºN

Citation: GeoMapa (2013a)

Bangladesh: Khulna (BA04)
India: Bihar (IN16)   
India: Haryana (IN17)
Nepal: Mid-Western Terrai (NE03)



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!( !(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!( !(

!(

!(

!( !(

!(

!(

!( !(

!(

!(

!(
!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!.

!.

!.

!.

!.

!.

!.

!.

Dhin

Mora

Majra
Kolar

Amboa

Maado

Patvi

Mauli

 Gola

Mohri

Ugala

Damla Tigri

Norta

Tigra

Nakur

Nagal

Sidki

Lalru

Nahan

Pabni

Ladwa

Indri

Bansa

DararMohri
Koyer

Sohlo
Jamba

Katola

Rajban

Sataun

Nurhad

Tharwa

Jatwar

 Nalvi

Tharwa

Sohata
BararaSeemla

Sohana

Adhoya

Jhansa

Radaur Alahar

Khurdi
Laapra

Dewala

Navada
Allewa

Amboli

Basera
Rampur

Gangoh

Sambhi

 Sizud

 Behat

Bhaila

Dudhli

Thaska
Titron

Tholla

JijolaRanwarAgondh
Gondar

Baraas

Sonkra

Nigdhu

Shahpur

Sountli

Raiwali

Barwala
Jalauli

Rajouli

Tangore

Sandhla

Khajuri

Sainpur

Randaul

Sarsina

Sarsini

Mullana

Harnoul

Jaidhar

Deoband

Pindora

Nanauta

Maduban

Singhra
Manjura

Kachhwa

Padhana
Taraori

Pakhana

Hathira

 Kadami
Mathana

Dhurala

Sirsama

Akbarpur

Mirzapur
Chintpur Karkauli

Yakubpur

Sandhaya
TaharpurNaushera

Bilaspur

Talherei

Ramnagar
Kaulapur

Baraundi
Chogawan

Dhanoura

Jathlana Sarsawan

Baingani
Heraheri

Karoundi

Dagrauli

Hasanpur
Jhabiran

 Ambheta
Bhankala

 Tandwal

 Shahpur

Baragarh Hamidpur

 Manipur

Badarpur

Ghalauli

 Bargaon

Khodsama
Chausana

Kamalpur

 Nissing

Shamgarh

Jyotisar

Dandrolon
Trilokpur

Sansarpur
Manjhipur

Khizrabad

Nakhrauli

Mehmadpur

Behlolpur

Kharindwa

Bhadurpur

Sarsoheri
Gagalheri

Phandpuri

 Khatauli

Binjalpur

 Sadhaura

 Anantmau

Rankhandi

Bara GaonSultanpur

Bhagwanpur

Jhiwerheri
Chanarthal

Sharifgarh

Dhanokheri

 Samaspour

HathchhoyaKheri Naru

Korwa Khurd

Jaula Kalan Narayangarh

 Sambhalkha

Kalal Majra Budha Khera

Kailash Pur

 Naurangpur

Milk Majara

Balchhapper

Tabarrukpur

 Kohra-Bhura

Jangla Bhood

Badshahibagh

Ajrana Kalan

Gumthala Rao
Sahabamajara

Buddha Khera

Uchachandana

Paonta Sahib

 Balwa Kheri

 Kundan Garh

Jaroda Panda

Uncha Siwana

Kissan Basti

Chhauchhrauli

Chamari Khera

Kanhari Kalan

Bhiwani Khera

Jasdhana Khurd

Fatehpur Viran

Haripur Tehsil

Braheri B.S.P.

Chaura Village

Salaru Village

Kainthal Khurd

Kherimaan Singh

Bada Marwa Kalan

Shergarh Nathori

 Kallarpur Gujjar

Khatauli

Dosadaka

Kanjauli

Pirthipur

Rao Marja

 Kairmach

Hashimpur

Jhinjhouli

Ambala

Karnal

Shahbad

Ram Nagar

Dera Bassi

Saharanpur

Yamunanagar

Thanesar

77°30'E

77°30'E

77°E

77°E
30

°3
0'N

30
°3

0'N

30
°N

30
°N

0 15 30 457.5 Kilometers
1:750,000Scale

1 cm = 7.5 km

Topography Haryana
CCAFS Site IN17, Haryana / Karnal, India

2

Settlement
!. Town

Sampling frame size: 10km x 10km

Yamuna

Coordinates of the CCAFS Baseline
Sampling frame

Citation: GeoMapa (2013b)

River

Road
Railway

Canal

76.888E   29.842N
76.993E   29.842N
76.993E   29.750N
76.888E   29.750N



!(

!(

!(

!(
!(

!.

!( Kurali

Dadupur
Shakenpur

Kudak Jageer

Ganjar/Gangar

Lalaini Jageer

Pakhana, Khand-Nilokheri

76°55'0"E

76°55'0"E
29

°5
0'0

"N
29

°4
5'0

"N

0 2 4 61 Kilometers
1:75,000Scale

3
RapidEye (2011)Citation:

CCAFS  HBS villages!(

!. CCAFS  VBS/OBS village

CCAFS Baseline
Sampling Frame

Satellite Image Karnal

RapidEye imagery from 18-01-2011 

at 5m ground resolution

HBS= Household Baseline 

          Survey 

VBS= Village Baseline 

          Survey

OBS= Organizational Baseline 

          Survey



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!( !(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!( !(

!(

!(

!( !(

!(

!(

!( !(

!(

!(

!(
!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!.

!.

!.

!.

!.

!.

!.

!.

Dhin

Mora

Majra
Kolar

Amboa

Maado

Patvi

Mauli

 Gola

Mohri

Ugala

Damla Tigri

Norta

Tigra

Nakur

Nagal

Sidki

Lalru

Nahan

Pabni

Ladwa

Indri

Bansa

DararMohri
Koyer

Sohlo
Jamba

Katola

Rajban

Sataun

Nurhad

Tharwa

Jatwar

 Nalvi

Tharwa

Sohata
BararaSeemla

Sohana

Adhoya

Jhansa

Radaur Alahar

Khurdi
Laapra

Dewala

Navada
Allewa

Amboli

Basera
Rampur

Gangoh

Sambhi

 Sizud

 Behat

Bhaila

Dudhli

Thaska
Titron

Tholla

JijolaRanwarAgondh
Gondar

Baraas

Sonkra

Nigdhu

Shahpur

Sountli

Raiwali

Barwala
Jalauli

Rajouli

Tangore

Sandhla

Khajuri

Sainpur

Randaul

Sarsina

Sarsini

Mullana

Harnoul

Jaidhar

Deoband

Pindora

Nanauta

Maduban

Singhra
Manjura

Kachhwa

Padhana
Taraori

Pakhana

Hathira

 Kadami
Mathana

Dhurala

Sirsama

Akbarpur

Mirzapur
Chintpur Karkauli

Yakubpur

Sandhaya
TaharpurNaushera

Bilaspur

Talherei

Ramnagar
Kaulapur

Baraundi
Chogawan

Dhanoura

Jathlana Sarsawan

Baingani
Heraheri

Karoundi

Dagrauli

Hasanpur
Jhabiran

 Ambheta
Bhankala

 Tandwal

 Shahpur

Baragarh Hamidpur

 Manipur

Badarpur

Ghalauli

 Bargaon

Khodsama
Chausana

Kamalpur

 Nissing

Shamgarh

Jyotisar

Dandrolon
Trilokpur

Sansarpur
Manjhipur

Khizrabad

Nakhrauli

Mehmadpur

Behlolpur

Kharindwa

Bhadurpur

Sarsoheri
Gagalheri

Phandpuri

 Khatauli

Binjalpur

 Sadhaura

 Anantmau

Rankhandi

Bara GaonSultanpur

Bhagwanpur

Jhiwerheri
Chanarthal

Sharifgarh

Dhanokheri

 Samaspour

HathchhoyaKheri Naru

Korwa Khurd

Jaula Kalan Narayangarh

 Sambhalkha

Kalal Majra Budha Khera

Kailash Pur

 Naurangpur

Milk Majara

Balchhapper

Tabarrukpur

 Kohra-Bhura

Jangla Bhood

Badshahibagh

Ajrana Kalan

Gumthala Rao
Sahabamajara

Buddha Khera

Uchachandana

Paonta Sahib

 Balwa Kheri

 Kundan Garh

Jaroda Panda

Uncha Siwana

Kissan Basti

Chhauchhrauli

Chamari Khera

Kanhari Kalan

Bhiwani Khera

Jasdhana Khurd

Fatehpur Viran

Haripur Tehsil

Braheri B.S.P.

Chaura Village

Salaru Village

Kainthal Khurd

Kherimaan Singh

Bada Marwa Kalan

Shergarh Nathori

 Kallarpur Gujjar

Khatauli

Dosadaka

Kanjauli

Pirthipur

Rao Marja

 Kairmach

Hashimpur

Jhinjhouli

Ambala

Karnal

Shahbad

Ram Nagar

Dera Bassi

Saharanpur

Yamunanagar

Thanesar

77°30'E

77°30'E

77°E

77°E
30

°3
0'N

30
°3

0'N

30
°N

30
°N

I N D I A

NEPAL

C H I N A

PAKISTAN

80°E

80°E

30
°N

30
°N

Annual Rainfall

International boundary

Corresponds to the map on the left

1:10,000,000Scale
0 250 500125 Kilometers

Settlement
!. Town

0 15 30 457.5 Kilometers
1:750,000Scale

1 cm = 7.5 km

Rainfall (mm)
< = 250
250 - 750
750 - 1,250

1,250 - 1,750
> = 1,750

4
Karnal
CCAFS sampling frame

River

Road
Railway

Canal

0
2
4
6
8
10
12
14
16
18

0
50

100
150
200
250
300

Jan Feb Ma
r Apr Ma
y

Jun
e July Aug Sep
t Oct No
v Dec

No
. of

 Ra
iny

 Da
ys

Rai
nfa

ll (m
m)

Karnal Mean Monthly Rainfall Distribution

Rainfall (mm)
No. of Rainy Days

Annual Rainfall data

of current 
interpolations 
of observed data,

representative
of 1950 - 2000

Citation: Hijmans et al (2005)

Jones et al (2002)Citation:

Karnal Mean Monthly Rainfall Distribution



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!( !(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!( !(

!(

!(

!( !(

!(

!(

!( !(

!(

!(

!(
!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!.

!.

!.

!.

!.

!.

!.

!.

Dhin

Mora

Majra
Kolar

Amboa

Maado

Patvi

Mauli

 Gola

Mohri

Ugala

Damla Tigri

Norta

Tigra

Nakur

Nagal

Sidki

Lalru

Nahan

Pabni

Ladwa

Indri

Bansa

DararMohri
Koyer

Sohlo
Jamba

Katola

Rajban

Sataun

Nurhad

Tharwa

Jatwar

 Nalvi

Tharwa

Sohata
BararaSeemla

Sohana

Adhoya

Jhansa

Radaur Alahar

Khurdi
Laapra

Dewala

Navada
Allewa

Amboli

Basera
Rampur

Gangoh

Sambhi

 Sizud

 Behat

Bhaila

Dudhli

Thaska
Titron

Tholla

JijolaRanwarAgondh
Gondar

Baraas

Sonkra

Nigdhu

Shahpur

Sountli

Raiwali

Barwala
Jalauli

Rajouli

Tangore

Sandhla

Khajuri

Sainpur

Randaul

Sarsina

Sarsini

Mullana

Harnoul

Jaidhar

Deoband

Pindora

Nanauta

Maduban

Singhra
Manjura

Kachhwa

Padhana
Taraori

Pakhana

Hathira

 Kadami
Mathana

Dhurala

Sirsama

Akbarpur

Mirzapur
Chintpur Karkauli

Yakubpur

Sandhaya
TaharpurNaushera

Bilaspur

Talherei

Ramnagar
Kaulapur

Baraundi
Chogawan

Dhanoura

Jathlana Sarsawan

Baingani
Heraheri

Karoundi

Dagrauli

Hasanpur
Jhabiran

 Ambheta
Bhankala

 Tandwal

 Shahpur

Baragarh Hamidpur

 Manipur

Badarpur

Ghalauli

 Bargaon

Khodsama
Chausana

Kamalpur

 Nissing

Shamgarh

Jyotisar

Dandrolon
Trilokpur

Sansarpur
Manjhipur

Khizrabad

Nakhrauli

Mehmadpur

Behlolpur

Kharindwa

Bhadurpur

Sarsoheri
Gagalheri

Phandpuri

 Khatauli

Binjalpur

 Sadhaura

 Anantmau

Rankhandi

Bara GaonSultanpur

Bhagwanpur

Jhiwerheri
Chanarthal

Sharifgarh

Dhanokheri

 Samaspour

HathchhoyaKheri Naru

Korwa Khurd

Jaula Kalan Narayangarh

 Sambhalkha

Kalal Majra Budha Khera

Kailash Pur

 Naurangpur

Milk Majara

Balchhapper

Tabarrukpur

 Kohra-Bhura

Jangla Bhood

Badshahibagh

Ajrana Kalan

Gumthala Rao
Sahabamajara

Buddha Khera

Uchachandana

Paonta Sahib

 Balwa Kheri

 Kundan Garh

Jaroda Panda

Uncha Siwana

Kissan Basti

Chhauchhrauli

Chamari Khera

Kanhari Kalan

Bhiwani Khera

Jasdhana Khurd

Fatehpur Viran

Haripur Tehsil

Braheri B.S.P.

Chaura Village

Salaru Village

Kainthal Khurd

Kherimaan Singh

Bada Marwa Kalan

Shergarh Nathori

 Kallarpur Gujjar

Khatauli

Dosadaka

Kanjauli

Pirthipur

Rao Marja

 Kairmach

Hashimpur

Jhinjhouli

Ambala

Karnal

Shahbad

Ram Nagar

Dera Bassi

Saharanpur

Yamunanagar

Thanesar

77°30'E

77°30'E

77°E

77°E
30

°3
0'N

30
°3

0'N

30
°N

30
°N

I N D I A

NEPAL

C H I N A

PAKISTAN

80°E

80°E

30
°N

30
°N

International boundary

Corresponds to the map on the left

1:10,000,000Scale
0 250 500125 Kilometers

Settlement
!. Town

0 15 30 457.5 Kilometers
1:750,000Scale

1 cm = 7.5 km

Annual Temperature

5

Temperature (ºC)
< = 20
20 - 22.5
22.5 - 25

25 - 27.5
> = 30

Karnal
CCAFS sampling frame

River

Road
Railway

Canal

0
10
20
30
40
50

Jan Feb Mar Apr May June July Aug Sep
t Oct Nov Dec

Tem
pera

ture
 (de

g. C
el)

Karnal Mean Monthly Temperature Distribution

Temp. Max
Temp. Min
Temp. Mean

Citation: Hijmans et al (2005)

Annual Temperature

represents annual 

temperature data of 

current interpolations 
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Citation: Jones et al (2002)
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height above sea level 
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Lixisols
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CCAFS sampling frame
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Citation: FAO et al (2009)

Soil Type refers to the soil

group as per the FAO 

classification. Soil groups 

are defined by their parent

material and morphogenetic 

characteristics in terms of 

structural properties and 

texture (sand, silt and

clay content),as well 

as organic matter 

content. 
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Karnal
CCAFS sampling frame Citation: FAO (2008)

Agro-Ecological Zones

indicate the division of 

land areas that have 

similar characteristics 

related to land suitability, 

potential agricultural 

production and 

environmental 
impact.
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Landcover shows the 

observed (bio)physical 

cover of the earth's 

surface, i.e. dominant 

vegetation, land use 

and man-made 

features. 

 Irrigated croplands
Rainfed croplands
Mosaic Croplands/Vegetation
Mosaic Vegetation/Croplands

Closed to open broadleaved evergreen
or semi-deciduous forest

Closed broadleaved deciduous forest 
Open broadleaved deciduous forest
Open needleleaved deciduous or evergreen forest

Closed to open mixed broadleaved, needleleaved forest

Mosaic Forest-Shrubland/Grassland

 Mosaic Grassland/Forest-Shrubland
Closed to open shrubland

Closed to open grassland

 Sparse vegetation

 Closed to open broadleaved forest regularly 
 flooded (fresh-brackish water)

Closed to open vegetation regularly flooded
Urban area
Bare areas

Landcover 
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Karnal
CCAFS sampling frame Citation: Natchtergaele et al (2010)

Landuse is a description of how 

people utilize the land.It involves

socio-economic activity, i.e. the 

management and modification 

of the natural environment into 

built environment,such as 

agricultural fields and settlements.

At any place, theremay be multiple

land uses, the dominant one is

 presented here. 
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The Length of Growing 

Period (LGP) is defined 

as the number of days 

in a year during which 

there is available rainfed

soil moisture supply for 

plant growth.
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The Length of Growing 

Period (LGP) is defined 

as the number of days 

in a year during which 

there is available rainfed 

soil moisture supply for 

plant growth; here

modeled for 2030.
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Crop Suitability refers to 

the land resource 

assessment that 

considers agricultural land 

use options with relevant 

agro-ecological condition

to estimate expected

cropping activities.

Citation: FAO and IIASA (2007)
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Livestock Production Systems as 

part of agricultural systems take 

agro-climatic conditions into 

account and are classified in 

terms of feed and livestock 

resources; livestock commodities 

produced; production technology; 

product use and livestock functions; 

area covered; geographic locations; 

and human populations supported. 
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Livestock Density is 

measured in numbers 

of livestock, including 

cattle, goats and sheep, 

per km 2
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Citation:

Human Population 

Density is the gridded 

number of persons per

km   in 2005.

CIESIN (2005)
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Travel time is a measure

of accessibility determined

in the time (hours) taken 

to the nearest urban centre,

town or city of a population

of 50,000 people or more 

(taking different means of 

transportation into account)
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Citation:

CIESIN constructed global 

data sets of poverty that 

are based on estimates of 

subnational infantmortality 

and child malnutrition data, 

recognizing that both are 

proxies for poverty and 

welfare rather than 

direct measures. 

CIESIN (2005)
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Conservation Areas 

represent protected areas

that,according to IUCN, 

are clearly defined geographic

space, recognized, dedicated

and managed through legal or

other effective means, to 

achieve long-term conservation

of nature with associated 

ecosystem services and 

cultural value. 
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UNESCO-MAB Biosphere Reserve

National Park Extension
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