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e Introduction to the Natural and Societal
Systems (NSSs) Framework B AL &R %5
( NSSs ) #EZRRI I
o Small reservoirs in Ghana as an example of

using the NSSS Framework LAINZARY 2> B 7k
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Complexity of Water Problems
KB & 1%

e Involve \{arious stakeholders with multiple objectives 3%}
ENRIZEME<ENZSNB B
e Cross multiple boundaries

e Context-specific and cannot be easily generalized FE 53 &
FEERME , TR B HMNBTE

 Differences in socio-economic context and natural settings
lead to different outcomes for the same water management
intervention ft 2L M B AN BEEREZNEZEF S EFHEE
7K B B 4 B 4 T e O 2 R

* Need to be studied carefully before planning water projects or
making policies &M Xl 7K 2RI B =l E BUER Bl A A E
IR P
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A Conceptual Framework #8422

e The origin of water problems can be understood as a dynamic
consequence of competition, interconnections, and feedback
among variables in the Natural and Societal Systems (NSSs)

KBV RIBRY IR IR 2 E R 2 RS (NSSs ) E
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This Framework is developed by Prof. Shafiqul Islam in Dept

School of of Civil and Environmental Engineering, Tufts University
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Use of the NSSs Framework

NSSs &

ZREY N F

* The presence or absence of patterns of key
system variables (C, V, G, Q, P, and E) can be
used to differentiate and better understand
water problems iX 1_6/|\7"‘— (C,V,G,Q,P, Hl

E ) ATLARISRIX 9 M B 17 #th 7 AR K [ B

 Critical variables (and sub-variables) should be
discussed and agreed upon by the stakeholders
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Example: Small Reservoirs in the Volta

River Basin JR/R 450 7w L gy /N E
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Guif of Guinea Center for Development Research . L.
University of Bonn Percentage of the Volta River Basin in Each Country
070 140 280 IZ-D 560 map design: Christian Sebaly

Basin Area = 400,000 km?2

*Population: 18.6 million (2000), majority in rural area, growth rate = 2.5%

, TENERL , BKE=2

1860 2000

sAgriculture is mostly rainfed

School of Source: Volta River Basin Profile, CGIAR Challenge Program on Water and Food, 2005
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Rainfall in Volta River Basin

o Unevenly distributed
spatially and temporally
pa R =

o Often comes in the form of
thunderstorm F LB &

\fEM

e Droughts and flash floods
are frequent

:F =E|'=$|:| l/\7k}ﬁ§

e Lead to insecure livelihoods
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Station Data - Navrongo/Ghana
lat/long: 10°50" N/1°06' W, altitude: 201.3 m

avg. temp. 28.6°C, avg. rainfall. 986 mm, avg. ETo 2050 mm
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Small Reservoirs

« Many have been built for livestock watering, small-
scale irrigation, domestic uses, fishery 2 1F % /N8
IKEAEHBIOK, REBWEBR, FEHRE, 7T
BEZF

« Very important for livelihood N RAEFFEE
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Case Study in Ghana R{I#5%

o Upper East Region of
G hana jJI] élj\] El\J J: ;E -{Jé\ Upper East Region, Ghana

« Hydrological, ecological
and socio-economic
Implications of small
reservoirs /NEUIKEERY K 3L,

ERNELZFTENL

e Interview with the farmers,
government officials, egend.
extension workers 1K |

K., BRER. REFNE
AR

This case study was funded by IWMI
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Problem with Small Reservoirs
/INBY K R /Y ]

e Many have deteriorated due

to poor maintenance
E:&2

e Construction and
rehabilitation are funded by
different agencies, at
different times, with little
coordinative effort 2% f{&
& F 8 9 LA FE S R A e
H& BT, R E T

 Ineffective Water User
Associations T3 E 557 A
KPHE
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Critical Variables

e Q- Water Quantity BARE )
e C- Economy
« G- Governance B4 %t )

Governance (G)
A

Quality (P)
Values & ik
Norms (V)
MESHE

Societal System
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Q (Quantity) ( /KE )

« Limited water resource 7K
R Z

« Rainfall varies greatly (only
comes between May and
October, the rest of the year
isvery dry) B ARBREZE
AlIRA (=75 10

, HRETEDZ R )

* |rrigation is needed for dry-
season farming

e Demand increases due to
population growth A A 18
IR X KB R
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C (Economy) ( £55% )

* High levels of poverty#x &

» Lack of finance for irrigation
infrastructure R = 22 1% B 1R I
MRS

e Dry-season farming can
significantly improve farmers’

livelihood £ Z=HHE R R Ktk
ERENEE

. (i(ompeting water uses 3= 1% A
7
— Irrigation 3%
— Fishery and livestock

watering & Ml F1 3R ZF ok

— Domestic uses ¥ B i&
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G (Governance &J8)

o A Water User Association (W % UA) is required for each small
reservoir — NP EUKERRIRE —1RAKEBS ( WUA)
— Executive committee HUITE G &

— User fee for operation and maintenance FA F 2t B TR {EFI4E 15
e Ineffective WUA TERCEFERY AKF e
— Lack of sense of ownership and incentives to participate in the
WUA by farmers i Z EA S EIRFMBZS 5 WUA R 7E S RY 1
— Lack of access to information = 3K EUE BV IE R

— Lack of capacity building of WUA and outreach effort to educate

the farmers by the government and donors R ZXNWUARBE N X ,
BREMEBHEXBERRBHITHE

o Farmers are not mvolved in the planning process R K& B #

ZE5HAXNERE
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|l esson Learned

« Involve stakeholders from the planning stage of the project it
Mzt EZS 5/NEKED B X

» |mprove farmers’ access to information about the project and
related water policy

HOBE S

o Water governance must take traditional values into account
IR E BN E EESNIEN

. CapaC|ty building is needed to strengthen WUAs a7k P h &

I}TEL\ jJZL 1&@2@%

 Extension service is needed to reach the farmers and monitor

the performance of WUAs BT R 1R & X K BRI INR BRSS 3
BEAKF R
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Summary & 4

 Rigid disciplinary boundaries between the natural and
societal systems will not produce solutions to water
problems EBEER AR
RIFTE T EIK BB IR T F

* [ntegrate two systems to study water issues and
capture the contextual knowledge of water
management BEH N RBEEEE MM D473 7 #;
KEE, ZHKEENAR

e The NSSs Framework Is a useful tool to analyze
water issues across the boundaries NSSsHE 22 & — 4>
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