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Improving water and land resources management for food, livelihoods and nature
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Benchmark river basins

Andean System
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IGB: Ganges Basin from the
mouth of Bay of Bengal

Source: Google Earth




IGB: Himalayas from
Punjab, India

Source: Google Earth
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Source: Sikka, A., et al. 2003. Draft report on Indo-Gangetic Basin Profiles.
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Source: Sikka, A., et al. 2003. Draft report on Indo-Gangetic Basin Profiles.
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Source: Xiaoyan, L., et al. 2003. Draft report on Yellow River Basin Profiles.
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Source: Google Earth




*
L 4
L
\ 4

4

L 4

“‘II-II...

....llll“‘

S

L 2
]
v

‘0

%



EF

*
L 4
L
\ 4

4

L 4

“‘-I-.....

....llll“‘

S

L 2
]
v

‘0



%- ““-I-......

DY L 4

++ @C'9 .

’.. *

x *
"sggguunr*

L 2
]
v

$0<! "=C >+ (( >+* 248 @ .



C % A H
C
C (5 # '#
1 # + #
EGE EGF EGF | "# #+5 +
! [1]
- ) % $ $
0
- 1)1&/
- k " L—)
*B S $
B** 4 1 $ $%
B*** 4 % $ $
* A * ’ % $% $%
) $ %$




A H

& ,$% + $ A ++

$>>?71///9 .1 + % "
+ $ '
+ + 0% $ >5/+ +
& % " A E 4] +
$ ++ F %
+ $ %H + +
% $ 805+ + 9!
o $0<! "= >+ (( > +*

9.

2438 @ .

8/



puEENEN
““ ....
. L 4
: *

a

*
. v G$ ++

‘e, o*

Sapgunns®



-1 %11 8% +




" %1




++

$0< !

..:(' > +( ('

> + %

7Y
T L LA

2458 @ .



“‘---......
o* .,
4 a
.
*
* “’
....llll“‘

$0<! "=C >+ (( >+* 248 @ .



““-.-....".
\g IS
o P
. N
*

* “’
....llll“‘

$0<! "=C >+ (( >+* 248 @ .



8

A

2402 247>1
$$ 1%
+ 3
$ C$

247]"

$ 2/89

+ 1

$

$

8

2454 03/

?1G



1

%



)*+

& $ 243/

& 1$ 2/I19 S@% $

?11 9 8 K 3//
A K
& 1$ 8/ $ " 1 2@8
$ 1

++ 00 $



+ +

%

+ +

N N’

o3 o3

%

@) +
+
X
+ 7y
A
X 1728
N @
X + Tt &
+
& +
O BV ©
X
+ +
+
+ N + + +

F o FFF I F







cubic km/year

300

250

200

150

100

20

Hgure 2.1 Growth in groundwater use in selected co
(author's estimates)

untries

1940 1950 1960 1970 1980 1990 2000 2010

—— US

—&— \W.Europe
Spain

—>é— Mexico

—je— China

—&— |ndia

—t— Pakistan

— Bangladesh

—=—— Sri Lanka
Vietnam
Ghana
South Africa

¢ Tunisia




Growth in Population Density around the world
(people/km 2) , 1700 — 1990

Contrary to
popular notion,
population growth
over past 300
years occurred in
semi-arid areas..



Expanding Cropland 1700-1990

Fraction of grid cell in croplands

Because surface irrigation occurs in
river valleys, we often think that gw
irrigation too would concentrate in
regions of abundant recharge..



Long-term average
groundwater recharge

GW use moves inversely
With resource endowments
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Learning

Space

roundwater
policy and
governance




\ Welcome to GWG
0q ep; ienc®
Cnjoy the experie



Local irrigation

Apply global lessons.

' 2
Why? Why not? History:

4

Study of pump
dealers; drillers,
Financiers, diesel

suppliers,
electricity agency;
Hydraulid pump mechanics
History Ao

@ |° Vilage

Rple of GW in Gwal Economy
village economy? Models &
Livelihood system?

Lessons

Estimate
. Gw. Productiv
@ And study its
Indirect Determinants

Stakeholders

GW markets; _
co-operation; nformatlon
Local institutions; Skills

Groundwater Knowledge

Rights; shared S',An?LySis
nthesis
wels 4 Analyse the

Aquifer characteristics
And behaviour ; rech
Sources and rates;

Gw quality variations

GW Policy

Direct and
Indirect

Mechanisms for Irrigatics
e technology

tudy the WEMs and
Their energy efficiency.
Discharge rates.



