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2 Drought is a normal and the frequent feature of Iran climate
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The 1998-2001 drought

-The most recent country wide drought happened during 1998-2001,

-Rainfall deficits consistently exceeding 60% of the mean annual
rainfall.

-Storages of its main dams reduced up to 100% of its long term
average

-18 out of the 28 provinces of the country were affected.

-The crops from a rainfed area of 4 million hectares as well as from
an irrigated area of 2.7 million hectares were completely destroyed.

- The total agricultural and livestock losses by the year
2001 were estimated to be 1/SS 2.6 billion.
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Regional water authorities

= |niresponse to this drought spell; the regional

Water authorities (RWAS) implemented a
number of measures to mitigate drought
IImpacts. IHowever, there Were seme necessary
measures that were not applied, too:.
Decumentation and evaluation of these
Implemented actions can provide a catalog of
options that can be applicable for future
droughts with appropriate modifications.



Gilan Province

Rlce and tea are the maln
crops in: this provmce....







Hormozgan Province
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Questionnaire

For our survey a questionnaire was prepared

Tayeb Ameziane,

Food and Agriculture Organization e e
Organization of the
United Nations

Donald Wilhite ,
National Drought Mitigation Center




Questionnaire

Trhe finaliversion came up withr 10'maintepics whichiincluded more
than 100 guestions. The topics are'as follows:

= Drought monitoring and early warning systems

n Policies, mandates and guidelines

s Exploitation from special and new resources

a Public awareness, training programs, research and capacity
building

s Compulsory-and incentive actions for reducing water
consumption

= Emergency programs

= Financial issues

n Legislation and law related issues

= Institutional framework

= Drought contingency plans



The questionnaire was sent for all of the
RWASs and here are our

Findings and Recornmendations as well as
sorme of tne Researcn Works

that were performed based on these
recommendations




Drought monitoring and early warning

systems

= [he RWAS apply the lranian Meteorological
Organization rainfall’and temperature forecasts=

andl for river flows, use thelr ewn stochasticimodels.
The ferecasts are 1n dry, normal and wet categories.



Drought monitoring and early warning systems

= Developing a national wide drought monitering
system; =

s Monitoring drought severity as well as drought
IMpacts =

s \Working-en multi-indicator Indices

= More attention to mid-term and long-term

forecasts ofi rainfalls and river flows, considering
uncertainty and risk = =



Policies, mandates, guidelines

= Organizing an emergency. committee to
conduct drought management and dreught
polices within the RWAS

s Preparation a guideline that indicated -how.
Irrigation: depth should be reduced based on
available water. It is based on equitable
water reduction method so calledi“\Vonesh”



Policies, mandates, guidelines

Establishi permanent drought mitigation committee: In
the RWA toei supporit the provincial drought plan

Support (financially and technically) of the Ministry
ofi Energy: Is required: for achievement of leng term
drought plans. Othenwise, the RWA can not start It

Without such. supporits.

I'he equitable water reduction method or “Vonesh” Was
applied in a number of the RWAs and performed
well, withiless social tension. But, more attention are
required to apply and evaluate eptimization lhased
methods te reduce drought lesses.
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The Irrigation Scheme sub-model 3
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Figure 1: The frame work of the optimization model for water allocation
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Table 1: Estimated income and using OPM and EEM methods
Irrigation Units ERM OPM ERM OPM
Cropped Area Income
O ERM  m 0P iha) (U755) =188
Nekouabad LB 35608 38596 0.836
Nekouabad LR 14081 14779 0.347
Mahyar 27796 28333 0.893
Borkhar 25032 26036 0.733
Abshar LB 31122 32372 0912
Abshar LR 17985 18819 0.306
ark Rudasht 57809 39468 2.04

Small-scale Syst 49727 31223 1.43
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Irrigation system Area Total 260157 | 269678 782
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Exploitation from special and

new resources

s Construction ofi pumping|station te; use dead
storage of dams

m DIgging new wells =

s Construction of new pipe lines to divert
water to villages =



Exploitation from special and new

resources

= [[0 cCope with the water scarcity of the 1999-2001.
droughts, It was permitted to dig a numker off wells 1n
the critical plains. Unfortunately, seme ofi these wells
are now. eing|exploited as usual water resources
while they should be kept as emergency: resources.

s Construction-ef-the drinking water network of Sistan
and Balochestan villages Is one ofi the unigue
examples as long term plan measure. Due to this plan,
no migration from villages are reported during, the
drought spell.




Public awareness, training programs, research

and capacity building

Publication and distribution of pamphlets to individuals,
USINEsses and farmers -

Presenting| lectures in schools and masgues; ofi cities and
Villages

Producing specific programs and snews for the provincial
radio and TV networks

Support from drought-related research works in universities
Organization of drought-related workshops and conferences

IHolding a number of tours for the province directors, NGO
representatives and headman of villagesito visit Wwater
resources status (e.g. empty:dams, dried rivers, etc)




Public awareness, training programs, research

and capacity building

n Viore efforts are needed to improve public awareness
1o water crisis. During the 1999-2001 tihe people
didnft muehi sufifier from water shostage and tnis was
done by everdrafting. “Living withidreught™ sheuld
ecome part of the people believes.

= [0 Improve drought risk- management rather than
crisis management in the: RWA, capacity building and
Special training programs are recommended.

= e drought related research works during and after
this drought spell are concentrated on “drought
monitoring™ while more attentions are reguired for
“mitigating drought Impacts™ .




Emergency programs

s Distrbuting drinking Water with trucks

= Compiled list of locations for livestock and
wild animals watering

= Buying wells where the water tables are at
critical-elevation



Compulsory and incentive actions for

reducing water consumption

x Drinking water rationing

s Elimination of summer crops



Financial issues

Distributing drought fund' reliet to drought atfected
farmers

Clemency of farmers’ loan interests



Financial issues

= _['he provided relief funds for this dreught were
mainly allocated to combat the crisis; rather than
allecating funds for long term mitigation,plans.

= Improving drought Insurance

s Developing more scientific methodology. te
distribute drought relief funds among the provinces.
It IS presently more on bargaining.



Institutional framework

.. Organizing, an emergency. committee In- the
governors® offices to coordinate  drougmnt
emergency: plans within the. provinces.

. Ihe committee were usually formed by the heads
ofi agriculture, Industry, rnadier and TV,
environment, drinking water and Sewerage
erganizations.



Institutional framework

= Establisih penmanent drought mitigatien;council

= [henatienalianility to .cope with drought mainly: depends on
ntegration off the provincial erganizations. It Was snewn
this ceerdination was highly significant te reduce
economical andisocial Impact of the 1999-2001 drought
spells.

= Roleof'governors was Very Important to achieve this
coordination.




Legislation and law related issues

= HoldIng specific meeting for judiciary.
organization

= ASpPEcial Branch Inithe previncial UudICIan/
erganizatien e Water



Drought planning programs

m. Developing specific drought plansifior
eperation ofi dams



Drought planning programs

s Establishi provincial contingency plans =

= Considering risk-hased decision making 1n
plans due: teserious;uncertaty, in climate and
hydroeloegicall forecasts

s \Virtual drought exercise




Climate Change

s |naddition to the intermal changes and

activities that are presently: going on inlran
andlincreasing the country. vulnerability to
drought, there Is an Important externalidriver
which 1s CLIMATE CHANGE. -



Rainfall and Temperature Seasonal
forecast
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Hormozgan Emergency
pumping station to exploit
death storage ofi the Minab
Dam




Digging wells and feeding irrigation
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The Sistan Emergency
pipeline from Chanimeh
reservoir to 600 villages
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IRANDOC tmam line of activiies are research, traming and provision of mformation service. Eesearch on mformation science, 15 carred out by

Research unts. These units are engaged Library & mformation, Information Analysis, Information systems Management, Terminology &Thesaun and

Information Technolomy,

[EANDOC 15 the secretartat and a member of National Eesearch Council of Islamic Republic of Iran, and represent Iran m APIN (a TNESCO-
supported regional network for the exchange of mformation and expenence wn science and technology m Asta and the Pactic). [RANDOC 15 also a
national member of mternational bocies such as IFLA and ASLIB.

Main Services:

Before 1999 it was about 5 per year
and after this drought it is
increased up to 20 per year.

2 setting up and mantenance of Perstan scientific mformation database,
4 providing access to wternational scientific mformation database.

2 Database construction process mplementation and consultation

1 Indewing tratring course.

2 Trammg course on ' uithang unton hst of Latin perochcals " <:|
4 International Document supply.




File

Run Wiew Graph Help

e

Show Data File  Ckrl+5

fdd Data ...  Chrl4A

DIP
(Drought Indices Package)

PNI  : Present of Normal Index

Dl : Degiles Index

SFI  : Standardized Precipitation Index
CZ1 : China Z Index

MCZ1 : Modified CZI Index

Z81  : Z-Score Index

EDI : Effective Drought Index
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Data mining to locate effective SST and SLP




Multi-indicator indices

Standardized values of the indicators(%9

Days (1377-78 to 1379-80)

Drought Normal and wet Mild drought Sever drought ~Very sever drought
category

EDI 80.7 15.3 4.0

Chang 57.8 31.5 5.8



ANFIS & Uncertainty 1month




ANFIS & Uncertainty 3months




SEBAL Procedure
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Results of the Risk-assessment Model

Model with information of satellite image
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The installed billboard to
encourage farmers to use
water more efficiently




Conclusion

= [0 cope Withithis creeping natural disaster, there have been many.
dedicated efforts and imitiatives by the RVWAS, te, ieSpoense. more
effective and timeliness. But, these measures are more categorized as
emergency andireactive (I.e. crises management) responses ratner than
proactive (I.e. nisk management). Thereis a strong need to think ana
WOrk on pregrams that coulal e implemented 1n advance ofi the next
drought to reduce society vulneranility. This goeal can be.achievedi by
Improving| provincial drought plans withileadersnip of the:governors
and supervision of the-central government.



Conclusion

= [ spit off the diffiiculties to achieve “dreught risk. management™, thais
paradigm has been more considered by the decision makers.
Nowadays, expressions like “shifting from crisis management to risk
management" “proactive mitigation measures™, "preparedness",
“drought Insurance™, “reducing government- sponsorshlp are common
In the dialeg of the water sector of Iran

= Impressive progresses are achieved inidrought researches in lran that
can be a backbone-for-efficient drought management






Applied GCM models for climate change
impacts on Zayandh Rud River
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Risk of streamflows reduction due to
climate change

Spring, Summner Autumn.
A2 A2 A2
43.8 67.9 43.1 40.8

248 24.3 36. 223
9.5 5 11.1

2050
Winter Springe. Sumimer
A2 B2 A2 B2
o7 524 o3
399 36.2 399
21.5




Value Engineering
workshop in Kerman to
indicate the best
management practices; to
cope the recent drought




The Sistan drought plan

emphasizing risk management

Customizing the NDMC 10 steps approach fox:
the region

Considering IWRM and the system dynamic
approach for the proposed drought
contingency plan

Developing drought monitoring system based
on the single water resource — Chahnimeh

Defining mid and long term measures to
mitigate drought impacts

Develop a framework to define role and
relationship between the province’s -
organizations before, during and after drought
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