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Everything a water manager always wanted to know...

Water accounting

o Water management begins with keeping track of
the water balance

e Water management is data intensive

e Innovative forms of water management are
even more data intensive
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FOE CO-OPERATION ON THE PROTEC
UTILISATION OF THE WATER RESOURCES

MAPUTO WATERCOURSE

PREAMBLE

The Fepublic of Moezambigos, the Regublic of South Aftca and the Eing)
(hersipafier jotnsly refermed 1o as the “Pardes ),
BEARING IV MIND the prnciples advecasd in the Declaration by the H
of Southem Afican States “Towards the Southern Afdcan Development|
of the Southerm Affiran Dievelopment Commmity sigmad an 17 Anzust 1
on Shared Watercoarses in the Sowthem Afncan Development Comrmmin
HAVIMNG FESOLVED fo pursue the gusdelines established by i
Covernment of the Rapublic of Souwh Affca and the Government of
regard to Rivers of Murual Interest and the Cunene River Schems sig
which the Fepublic of Mozmbigne succesdad m 1975 md the Fingdor
1967,

MINDFUL of the spint of co-operation and good imderstindme reached
Pizgs Peak Asresment of 13 February 1801;

i TAEDIG INTQ ACOOUNT the modem princples md nomas of Interna
Comvention on the Law of the Noo-Mavigatonal Uses of Intsrnational
General Assembly of the United Natons on 21 May 1997;

COMSCIOUS of the mumal advantazes of conclnding agresments

All this planning requires
(at the minimum)
a good knowledge of:

- water availability
- water demands

PMENT
bIN

in space and time

WATeICOUTIes,

Gy DETERMINED to co-operate and seek mumually satisfactery solutions for the nesds of the Parties
wowards water protection and w the sustainable udlization and development of the water resources

— with a view o improving the standard of living of their populations;

e p 14 Fme 1997;
BECOGMISING that the Panies need o agres on water use iv the shared waterconrses to enable

- sustainable developmens;

i MINDFUL of the fact that good relatonships berween the peopls and the govermments of the Pardes,
zood neighbourliness and mwnal respect. will contribute w0 the improvement of co-opsration oo the
protection and wdlization of waters for the benefit and the welfare of their populadons;

TAETHG into consideration the interim nature of this Apresment;
7 HEREBY AGREE as follows:

- ENPRESSDNG the common desire o procesd with sustainable development on the basis of Chapeer 18
e of Azenda 21, adopted by the Untted Wations Conference on Environmsn: and Development on

[
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Figure courtesy Komati Basin Water Authority KOBWA

Everything a water manager always wanted to know...

Existing Dams and
Dams Under Construction

Possible Dams

= International Boundaries

Sub-catchment Boundaries

Scale 1: 1500000

Effective system Operation requires:
- Clearly defined water rights |
- System understanding
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Everything a water manager always wanted to know

Wicial use éa _
* Productive use 0 © a0 w0 s .

o water a human right (universal access)
e equitable access 0 productive water 3
1

o develop (I)WRM plans and strategies
e allow for public particpation

7 e transboundary dimension
T - reasonable and equitable use
- not to cause significant harm

o .| » benefit sharing
e capacity sharing

| A




Everything a water manager always wanted to know...

Selected policy issues

e Beneficial use / Productive use

e Equity

o Payment for environmental services
e Crop insurance

e (Capacity sharing

e Benefit sharing



/

Beneficial use

water diversion

L

return flows

/

water consumption

—

\

evaporation
losses

efficiency

Productive use

production

|

value of production

water productivity




water availability

Equity

water needs

Spatial and temporal distribution spatial and temporal distribution

n
Qr,i — Qt,i—l + Wg Z
[

Qt,i — mmL Qt,i—l + Wg
Q[,f—l + (l - Rb)th J ’ Van der Zaag et al., 2002

1 NI_‘
+ (1 — Ryp) Z Oy W

(1 — Rb}Qb,i - Qr,i:

Oh.; = blue water generated in country 7 (Gn13,-"yr)

Q. = green water generated in country i (Gm3;‘yr)

O, =right to blue water of country / over and above the reserved blue water (Gm3;’yr)
O.;=surplus blue water to be transferred to downstream countries (Gm®/yr)

Ry, = fraction of blue water reserved for each riparian country

W, = weight of green water relative to blue water




Payment for environmental services

Green credits asric)

voluntary environmental service
transaction service buyer

/

service
provider

requires precise
understanding of the

impact of

land-use change Quantify and predict change in:

e unproductive evaporation / productive transpiration
o wet season flow / dry season flow




Crop insurance

(based on weather index)

crop
rainfall (crop coefficients)

(fine spatial and
temporal resolution)

objective information
on
crop Yield reduction



Capacity sharing




Capacity sharing




Capacity sharing

= Capacity sharing can work, but only if:

& - property rights are precisely defined

- all inflows and outflows are accurately
accounted for B

(incl. evaporation and seepage)

: Managers of capacity sharing
- syndicates are in fact water bankers



Benefit sharing




Benefit sharing

Mantantali
on the Seneg

TREATY ON THE DEVELOPMENT AND UTILISATION
OF THE WATER RESOURCES OF THE KOMATI RIVER BASIN
BETWEEN THE GCOVERNMENT OF THE KINCDOM OF SWAZILAND
AND THE GCOVERNMENT OF THE REPUBLIC OF SOUTH AFRICA
SIGNED ON 13 MARCH 1992

2. COST APPORTIONMENT FORMULAE

21 SWAZILAND

Swaziland's shars of costs will be the sum of the Basic Cost Share and Incremental Cor
a5 expressed below:

Basic Cost Share B x 0.11= 0389 x T = o1
= 0.0638% x T
Incremental
Cost Shara 1 x g = o401 = T x4
iy i

The factor S, defined as Swaziland's share of the Total Cost expressed s a proper
the cost of Maguga Dam is derived a5 follows

§ = I =x (00658% =+ 0401 x i)

Tu is
Under this formula Swaziland's share of the Capital Cost is equivalent to S, times
of sub-phase 15,
22 SOUTH AFRICA

South Afiicals share of the costs will be the sum of the Basic Cost Share and Incre]
Cost Share a5 expressed below:

Basic Cost Share B x 08%= 0599 x T x 0.89
= 033311 x T
Incremental
Cost Share 1 = i = 0401 = T = i
5 i

Usder this foruila South Aficals shave of the Capital Cost is squivalent o the
of sub-phase 1A of the Project plus (1-5,) times the cost of sub-phase 1B,

23 ANCILLARY WORKS

In the avent that any gausing weir or ofher meastring dsvics is constructed as paf
Project in temms of Aticle 4(1)(c) but which is not ot bas not been included as an app|
ancillary wosk in sither sub-phase 1A or sub-phase 1B, the respective Capital Cast <
the Parties chall be as follows:

Swaziland (0.0658%  + 0401 x

South Afnea (0.53311 + 0401

Q
i
i
i

Khatse — Lesotho
on the Orange-Senqu river

ANNEX 3
WATER. ALLOCATIONS AND WATER. DATA FOR APPORTIONMENT
OF CAPITAL COST (Article 12 rafors)
A WATER ALLOCATIONS
A1 HIGH ASSURANCE

The totzl ofwater (in cubic per yazr - b3z} at High Assurance
stated in Article 12(2) have been derived as fallows:
EXISTING  PROVISION TOTAL
(1981} FOR FUTURE
South Africa:
Upstream of Vygeboom Dam
Orther
Sub-total South Africa
Swaziland:
Total
A2 LOW ASSURANCE
The total allocations of water (m cubic & per year) at Low stated
Asticle 12(2) have been derrved as follows:
EXISTING FROVISION TOTAL
(1981) FORFUTURE
South Afica- i
Upstream of Vyzeboom Dam  23.8° 235
Other 2604 3572
Sub-totzl South Africa 2340 38L0
Swaziland: 2 2602
Total 4612 641.2
A3 COWVERSION FACTOR.

he multiplication factor for comverting water at Low Asswrance to water at High
Aszsurance stated m Article 12(4) has been calculated as the ratio of the sum of the constant
drafts’ from Drickoppie: and Maguga Dame to the sum of the stepped drafis® from
Drickoppies and Maguza Dams operated independantly of each othar.
The multiplication factor of 0.794 stated in Article 12(4) is based on the assumption that
the zross storage capacities, constant and stepped drafts are as follows:

DRIEKOPPIES ~ MAGUGA TOTAL
Gross storage capaciy () 130 25
Constant draft (hm'/a) 154 % 436
Stepped drafl (fm'/3) 183 366 549

' Asswed i Amice 12(11)()

*  Esciudes mew evapuranen lasse: fom Noctizedackt aed Vygsbooms Dams (1.5 ') and Sand River
Do (40 k). Together with Magugn Do (3.8 e’} and Drishoppses Dam (7 4 brw'l], ol
evaporation Iosses are estimated to be approvimaraly . (tex readabla)

? Asstned in Arice 1(11)()

* Inclndes the evaposasion losses fom Shiyalonguoo Dara. Which have not been qualified separasely.

was that flow which car be abstracted Fom 2 dam 2t a wsform monthly e

¢ Thesteoped draft used was made up o two elements, the uppas draf and the lower draft The wpper i is
2 uniform monthly flow which can be absmracted from a dam at least 80% nﬂbar_mammm{i (whansver
the dam storaga 15 above a particular rule curve). The lowar dradt is a uniform v flow n]m:h can be
delivesed taroughou: the remainder of the simmLatow period wikow: the dam filics 2 azy oue monh.

/ complex

titlements

LO re=distripute e

consensus over

s afl costs and
s entire basin

re institutions
benefits fairly




Everything a water manager always wanted to know...

Conclusion
Conventional and innovative water management “products” are
data intensive
They require (among others):

1) understanding the hydrological processes, and the impacts of
interventions on the water system;

2) monitoring water availability and water demand in space and time;

3) evaporation (being the only real loss to the (local) water system)
emerges as a key parameter.

So..

There is an increased need for water managers
to keep track of the water balance..
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