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Major water management challenges in Pakistan

Climate variability
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Why are the water management challenges not addressing? m

Simple questions; answers unavailable R

e  How much water is available and where?

What can be

. measured, can be
- managed ey using?

bur rivers and aquifers?

How much water is being lost to evaporation and leakage?
Water Accounting can fill

the gaps and provide
answer on missing water

information



What is water accounting (WA)?

* Water accounting (WA) is a process of
systematic measuring, quantifying, and
communicating  information  about [ Rainfall-runoff
water resources and their use. Ny

Water balance |
model :

Water accounting

* WA provides an accurate picture of
water availability, use, distribution,
accessibility and demand, in specified _
domain which is essential for effective S

balance

water management and water
governance. €




What is water accounting (WA)?

| @
* Policy makers:

- Accountability of water managers

* Water managers:
- Quick overview of current status of all water issues

* Water planners:
- Impact of changes (climate, land cover)
- Effectiveness of adaptation

* Donors:
- Impact assessment

 Water users:
- Overall picture




Woater accounts provide information on...

|
How much water is flowing into the
system

How much water is lost to
landscape evapotranspiration

Precycisa
':Zde How much water is
available to be
exploited...
544  56.0
g S ...of which, how much
o . .
g % | = | 5 Managec is already being
S utilized....
(U}
...and therefore, how
S RS i
much water is still
available for
Quesar 0.0 - allocation.
- ...and how much is
Q™ 4.0 reserved for
- downstream Countries,
+AS 46 —= environmental flows,

i etc. ...



Major issue in carrying out WA m

Data sources will never be complete and made fully accessible,
especially when competition on water resources increases

|deal data




Remote sensing dataset is key for WA

Rainfall

Evapotranspiration

Leaf Area Index

* Availability — in data scarce regions

» Accessibility - freely available on the web
* Coverage — global data

* Time saving — ready to use data available

Complemented by

* Hydrologic Models
 Station data

* Auxiliary data



The water accounting framework
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Woater accounting sheets
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Indicators

ndicators

ndicators Land producti

T fraction

Exploitable water fract O ricoos  oefinition |
Beneficial fraction

E Water produc
S G R Managed frachion GW withdrawal fraction Groundwater withdrawals divided by total withdrawals
Available water fractio g Water produc SRTe z 3 = : :
X . Classical irrigation efficiency Incremental ET of agriculture divided by withdrawals for agriculture
Agri. ET fraction Food Irri. Dep

e Recoverable fraction Return flow divided by total withdrawals

Irri. ET fraction

Reserved flow fraction




Test Case: Transboundary Indus Basin
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Land use

LEGEND

(lass Name
[ Snowand ice permanent
[ Snowand ice temporary
[ Bare sl

B ey sparse vegetation
[ Pastures deciduous

[ Pastures evergreen lowland

[ Pastures deciduous alpine

I Savanna evergreen open

I Savanna evergreen closed

[ Savanna deciduous

[ Forests evergreen needleleat

[ Forestsevergreen broadleat

I Forests deciduous alpine

[ Forestsicropland alping

[ Ivigated mixed cotton whest rotation/orchards
I rigated mived cotton wheat rotation/sugarcane
I Inigated rice wheat rotation

[ Iigated mixed rice wheat rotationicatton
[ Ivigated wheat fodder rotation
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Overall accuracy ~ 77% [ Inigated rice fadder rotation
User’s accuracy 83% [ Imigated mixed rice wheat rotation/sugarcane
Producer’s accuracy 78% - Ra!nfed rons meaﬂgrams '
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Scale [ Rainfed crops general
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Test Case: Transboundary Indus Basin
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Woater accounting for Indus Basin

.Rejou rceEbape tiispiutidivgdisbhests sheet

Conserved Land L
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Utilized Land U
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Only)
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Surface water

Managed Water Use

Gross Withdrawals

(196)

Reservoirs (1) Net Withdrawal (1)

Net Withdrawal
Agriculture/aquaculture (151.6)

(181)

Return flow
(29.4)

Industry (1.8) ""‘“{;.si

ASe (1)

Return flow

eturn flow
Domestic (12.2) s (37.8)

Ground water




Woater accounting for Indus Basin

Indicators

Resource base sheet

Exploitable water fraction
Storage change fraction
Available water fraction
Basin closure fraction

Reserved flow fraction

Evapotranspiration sheet

T fraction
Beneficial fraction
Managed fraction
Agri. ET fraction

Irri. ET fraction

Indus

0.34
-0.23
NEEN =)
DDy
0.58

0.46
0.50
0.61
0.59
0.85




Impact of example future scenarios’ on WA+ indicators for the Indus Basin

Real water WA+ indicators

saving

(km?3/yr)
*  ReduceE rainfedland by 5 % 12.6 Storage change fr.: -0.17 Land productivity ,,;: 8,560
. Reduce E irrigated land by 15 %
IR  Reduceirrigated area by 0 % Reserved flow fr.: 0.73 Land productivity ,seq: 1,030
. Biomass production increase 5 %
e  Harvestindexincrease 5% T fr.:0.48 Water productivity ,;: 0.90
. Reduce utilizable flow by 50%
Beneficial fr.: 0.53 GW withdrawal fr.: 0.41
*  ReduceE rainfedland by 15 % 37.8 Storage change fr.: -0.02 Land productivity,;: 9,300
e  Reduce E irrigated land by 35 %
Reduce E *  Reduceirrigated area by 0 % Reserved flow fr.: 0.85 Land productivity iseq: 1,130
. Biomass production increase 5 %
e  Harvestindexincrease 10% T fr.:0.50 Water productivity,;:1.09
e  Reduce utilizable flow by 75%
Beneficial fr.: 0.55 GW withdrawal fr.: 0.32
C ®  ReduceE rainfedland by 5 % 39.4 Storage change fr.: -0.01 Land productivity , ;: 9,300
. Reduce E irrigated land by 15 %
LLTVET | ©  Reduceirrigated area by 15 % Reserved flow fr.: 0.85 Land productivity req: 1,130
. Biomass production increase 5 %
e  Harvestindexincrease 10% Tfr.:0.45 Water productivity y, ;: 0.93
. Reduce non-utilizable flow by 75%

Beneficial fr.: 0.50 GW withdrawal fr.: 0.30




Impact of example future scenario’s on WA+ indicators for the Indus Basin
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Spatial groundwater abstractions/depletion

Integration of RS,GIS and SWAT
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Spatial water productivity

Indus
Jhelum N
Chenab

Water
Productivity
(kg/m3)
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Validation: Digital tools are available




Woater Accounting Instrumentation

Groundwater
(CTD) divers

Chameleon soil water kit

=

Wetting Front
Detector

Leaf Area Index (LAI) meter
5/ —
( i Ultrasonic
B N Flow Meter e
- BRRECARE Geotagging of Tube well ﬁ—
e =R , 0w
3 . . Eddy covariance
0.5 1.0 1.5 2.0 2.5 FluX Tower

Wavelength (um)




Thank you for attention!
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