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Sec$on1-­‐	
  Drought	
   in	
   Iran	
  	
   -­‐Climate,	
  Drought	
  condi$ons	
  in	
  Iran	
  	
  
-­‐Iranian	
  researchers	
  
-­‐Defini$ons,	
  causes,	
  extent	
  	
  and	
  effects	
  of	
  drought	
  crisis	
  	
  
-­‐differents	
  comparing	
  to	
  the	
  other	
  natural	
  hazards	
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2005	
   2005	
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-­‐The	
   informa$on	
   needs	
   of	
   response	
   agencies	
   at	
   different	
  
stages	
  of	
  drought	
  management.	
  	
  
-­‐Mi$ga$on	
  	
  
-­‐Preparedness	
  	
  
-­‐Response	
  	
  
-­‐Recovery	
  

Sec$on2:Earth	
  Observa$on	
  in	
  the	
  Drought	
  Management	
  Cycle	
  

Drought	
  Management	
  Phases	
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Sec$on	
  3.	
  Space	
  Technology	
  Products	
  and	
  Services	
  by	
  Iranian	
  Agencies	
  

3.1	
   Drought	
   Monitoring	
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The	
   products	
   and	
   experiences	
   of	
   major	
   organizations	
   in	
   charge	
   of	
   drought	
  
management	
  in	
  Iran	
  that	
  use	
  space	
  technology	
  are	
  introduced	
  in	
  this	
  section.	
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Example	
  Case	
  2001-­‐2003	
  from	
  Fars	
  Province	
  

S e c$on	
   3 .	
   S p a c e	
   T e c hno l o g y	
   P r odu c t s	
   a nd	
   S e r v i c e s	
   b y	
   I r a n i a n	
   A g en c i e s	
  

3.1	
   Drought	
   Monitoring	
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Fars	
  Province:	
  Visual	
   spatial	
   correlation	
  between	
   (a)	
   SPI	
   and	
   (b)	
  
VHI	
  during	
  1999	
  –	
  2007	
  	
  
(c)	
  Drought	
  Severity	
  Classes	
  map	
  	
  

(a)	
  
(b)	
  

(c)	
  

The	
  province	
  of	
  Fars	
  has	
  experienced	
  severe	
  drought	
  and	
  ground	
  water	
  problems	
  in	
  the	
  last	
  decade.	
  Ten-­‐
day	
   maximum	
   NDVI	
   and	
   VHI	
   maps	
   were	
   produced.	
   Remotely	
   sensed	
   data	
   was	
   then	
   compared	
   with	
  
hydrological	
  and	
  meteorological	
  data	
  from	
  1998	
  to	
  2007.	
  The	
  Standard	
  Precipitation	
  Index	
  (SPI)	
  was	
  used	
  
to	
   quantify	
   the	
   precipitation	
   deficit	
   and	
   the	
   Standard	
  Water	
   Index	
   (SWI)	
  was	
   developed	
   to	
   assess	
   the	
  
groundwater	
  recharge	
  deficit.	
  	
  
The	
  SPI	
  maps	
  reveal	
  that	
  meteorological	
  drought	
  and	
  stress	
  appear	
  mostly	
  in	
  the	
  southern,	
  central,	
  and	
  
eastern	
  parts	
  of	
  Fars	
  province.	
  The	
  period	
  from	
  2001	
  to	
  2003	
  appeared	
  to	
  experience	
  severe	
  drought.	
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The	
  province	
  of	
  Fars	
  has	
  experienced	
  severe	
  drought	
  and	
  ground	
  water	
  problems	
  
in	
   the	
   last	
   decade.	
   Ten-­‐day	
   maximum	
   NDVI	
   and	
   VHI	
   maps	
   were	
   produced.	
  
Remotely	
  sensed	
  data	
  was	
  then	
  compared	
  with	
  hydrological	
  and	
  meteorological	
  
data	
   from	
   1998	
   to	
   2007.	
   The	
   Standard	
   Precipitation	
   Index	
   (SPI)	
   was	
   used	
   to	
  
quantify	
   the	
   precipitation	
   deficit	
   and	
   the	
   Standard	
   Water	
   Index	
   (SWI)	
   was	
  
developed	
  to	
  assess	
  the	
  groundwater	
  recharge	
  deficit.	
  	
  
The	
  SPI	
  maps	
  reveal	
  that	
  meteorological	
  drought	
  and	
  stress	
  appear	
  mostly	
  in	
  the	
  
southern,	
   central,	
   and	
   eastern	
   parts	
   of	
   Fars	
   province.	
   The	
   period	
   from	
   2001	
   to	
  
2003	
  appeared	
  to	
  experience	
  severe	
  drought.	
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Sec$on	
  3.	
  Space	
  Technology	
  Products	
  and	
  Services	
  by	
  Iranian	
  Agencies	
  

3.2	
   Drought	
   Modeling	
   and	
   Predic$on	
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The	
  experimental	
  results	
  showed	
  that	
  the	
  model	
  successfully	
  forecast	
  
drought	
  with	
  an	
  accuracy	
  of	
  up	
  to	
  90%.	
  	
  

The	
  TCI	
  resulted	
  in	
  the	
  best	
  performance	
  of	
  the	
  indices.	
  	
  

A	
  web-­‐based	
  application	
  was	
  created	
  to	
  visualize	
  the	
  results	
  and	
  produce	
  
nation-­‐wide	
  forecast	
  maps	
  of	
  drought	
  conditions.	
  	
  

3.2	
  Drought	
  Modeling	
   and	
  Predic$on	
  	
  

S e c$on	
   3 .	
   S p a c e	
   T e c hno l o g y	
   P r odu c t s	
   a nd	
   S e r v i c e s	
   b y	
   I r a n i a n	
   A g en c i e s	
  

Example	
  Case	
  from	
  Iranian	
  Space	
  Agency	
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Figure	
  (1)-­‐	
  schematic	
  diagram	
  of	
  the	
  model	
  



The	
  aim	
  was	
  to	
  find	
  the	
  best	
  satellite-­‐based	
  vegetation	
  index	
  for	
  
modeling	
  drought,	
  which	
  was	
  determined	
  to	
  be	
  the	
  TCI.	
  	
  

Web-­‐based	
  application	
  for	
  visualizing	
  the	
  
results	
  of	
  drought	
  prediction	
  by	
  Using	
  ANNs	
  

3.2	
  Drought	
  Modeling	
   and	
  Predic$on	
  	
  

S e c$on	
   3 .	
   S p a c e	
   T e c hno l o g y	
   P r odu c t s	
   a nd	
   S e r v i c e s	
   b y	
   I r a n i a n	
   A g en c i e s	
  

Example	
  Case	
  from	
  Iranian	
  Space	
  Agency	
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“A	
  case	
  study	
  for	
  Rice	
  Damage	
  Assessment	
  caused	
  by	
  Drought	
  using	
  Remote	
  Sensing	
  Technology	
  –a	
  case	
  study	
  in	
  	
  
Sumea	
  Sara,	
  Iran”	
  	
  

	
  Agricultural	
  Insurance	
  Fund	
  under	
  the	
  affiliation	
  of	
  Iran	
  Agricultural	
  Bank 

3.2	
   Crop	
   Damage	
   Assessment	
  

S e c$on	
   3 .	
   S p a c e	
   T e c hno l o g y	
   P r odu c t s	
   a nd	
   S e r v i c e s	
   b y	
   I r a n i a n	
   A g en c i e s	
  

The	
  satellite	
  data	
  used	
  for	
  damage	
  estimates	
  was	
  from	
  AQUA/MODIS	
  
250	
  m	
  every	
  10	
  days	
  and	
  Landsat/ETM	
  30	
  m.	
  The	
  red	
  parts	
  of	
  this	
  map	
  
denote	
  areas	
  with	
  high	
  ET	
  deficits	
  that	
  are	
  under	
  water	
  stress.	
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   Sec$on4.	
   Interna$onal	
   Coopera$on	
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Drought	
  Assessment	
  and	
  Monitoring	
  for	
  the	
  ECO	
  Region	
  Using	
  Satellite	
  
Data	
  	
  

	
  Sec$on4.	
  Interna$onal	
  Coopera$on	
  

4.1	
   Economic	
   Coopera$on	
   Organiza$on	
   (ECO)	
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IRIMO	
  and	
  ECO	
  agreed	
  that	
  ECO	
  would	
  contribute	
  $50’000	
  for	
  the	
  Regional	
  
Risk	
   Management	
   Center	
   in	
   Mashhad,	
   Iran.	
   A	
   general	
   purpose	
   fund	
   was	
  
allocated	
  as	
   seed	
  money	
   to	
   support	
   the	
  activities	
  and	
  programs	
  of	
   this	
  ECO	
  
Regional	
  Center	
  for	
  Risk	
  Management	
  (ECO-­‐RCRM).	
  	
  
	
  



4 . 3 	
   U N	
   S P I D E R	
   R e g i o n a l 	
   S u p p o r t 	
   O ffi c e	
  	
  

The	
  UN-­‐SPIDER	
  regional	
  support	
  office	
  (RSO)	
  in	
  Iran	
  is	
  hosted	
  by	
  the	
  ISA.	
  The	
  
RSO	
  was	
  established	
  in	
  2009	
  by	
  agreement	
  between	
  the	
  ISA	
  and	
  the	
  United	
  
Nations	
  Office	
  for	
  Outer	
  Space	
  Affairs	
  (UNOOSA).	
  ISA	
  is	
  the	
  national	
  focal	
  point	
  
for	
  all	
  space	
  research	
  and	
  activities	
  in	
  Iran,	
  as	
  well	
  as	
  remote	
  sensing	
  and	
  
telemedicine.	
  	
  

	
  Sec$on4.	
  Interna$onal	
  Coopera$on	
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The	
  ISA	
  and	
  UN-­‐SPIDER	
  are	
  currently	
  developing	
  a	
  recommended	
  practice	
  
for	
  the	
  use	
  of	
  space-­‐based	
  information	
  for	
  drought	
  monitoring	
  and	
  risk	
  
assessment.	
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Sec$on5:Implementa$on	
   of	
   Strategy	
   and	
   Ac$on	
   Plan	
  	
  

Development	
  of	
  the	
  Iranian	
  Na$onal	
  Strategy	
  and	
  Ac$on	
  Plan	
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International	
  agencies	
  (such	
  as	
  FAO)	
  played	
  a	
  critical	
  
role	
  in	
  placing	
  drought	
  on	
  the	
  international	
  agenda	
  
within	
  the	
  Near	
  East	
  Region.	
  	
  	
  

comprehensive	
  and	
  proactive	
  strategy	
  for	
  mitigating	
  and	
  
responding	
  to	
  drought	
  events	
  in	
  Iran.	
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FAO	
  

FAO	
  adopted	
  “drought	
  mitigation”	
  as	
  a	
  priority	
  area	
  for	
  interdisciplinary	
  
action.	
  
	
  Similarly,	
  Iranian	
  government	
  representatives	
  recognized	
  the	
  need	
  for	
  
additional	
  drought	
  planning	
  and	
  requested	
  that	
  FAO	
  provide	
  technical	
  and	
  
financial	
  assistance	
  to	
  establish	
  a	
  national	
  drought	
  strategy.	
  	
  	
  

Sec$on5:Implementa$on	
   of	
   Strategy	
   and	
   Ac$on	
   Plan	
  	
  

Development	
   of	
   the	
   Iranian	
   Na$onal	
   Strategy	
   and	
   Ac$on	
   Plan	
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This	
   assistance	
   was	
   provided	
   by	
   FAO	
   under	
   a	
   Technical	
   Cooperation	
  
Programme	
   (TCP)	
   project.	
   The	
   project,	
   “A	
  National	
   Strategy	
   and	
   Action	
  
Plan	
   on	
   Drought	
   Preparedness	
   Management	
   and	
   Mitigation	
   in	
   the	
  
Agricultural	
  Sector”,	
  was	
  initiated.	
  	
  

Sec$on5:Implementa$on	
   of	
   Strategy	
   and	
   Ac$on	
   Plan	
  	
  

Development	
  of	
   the	
   Iranian	
  Na$onal	
  Strategy	
  and	
  Ac$on	
  Plan	
  

Technical	
  Cooperation	
  Program	
  

executed	
  

the	
  Ministry	
  of	
  Agriculture	
  
(Department	
  of	
  Agronomy)	
  

the	
  Ministry	
  of	
  Interior	
  

the	
  Ministry	
  of	
  Road	
  and	
  Transportation	
  
	
  (Islamic	
  Republic	
  of	
  Iranian	
  Meteo-­‐rological	
  Organization	
  	
  )	
  

technical	
  advisory	
  and	
  supervisory	
  services	
  

FAO	
  

provided	
  

Funding	
  for	
  

	
  
draft	
  of	
  national	
  drought	
  preparedness	
  strategy	
  	
  

International	
  &	
  National	
  Consultants	
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Established	
  relations	
  between	
  governments	
  &	
  International	
  Organizations	
  
(such	
  as	
  FAO)	
  

Draft	
  of	
  National	
  Drought	
  Preparedness	
  

draft	
  of	
  national	
  drought	
  preparedness	
  strategy	
  	
  

Sec$on5:Implementa$on	
   of	
   Strategy	
   and	
   Ac$on	
   Plan	
  	
  

5.1	
   Development	
   of	
   the	
   Iranian	
   Na$onal	
   Strategy	
   and	
  
A c $ o n 	
   P l a n	
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Sec$on5:Implementa$on	
   of	
   Strategy	
   and	
   Ac$on	
   Plan	
  	
  

Development	
  of	
  the	
   Iranian	
  Na$onal	
  Strategy	
  and	
  Ac$on	
  Plan	
  

Seminars	
  &	
  training	
  Courses	
  with	
  the	
  participants	
  from	
  different	
  organizations	
  

Visits	
  of	
  Universities	
  

Result:	
  The	
  first	
  review	
  of	
  the	
  drought	
  strategy	
  and	
  action	
  plan	
  

Wrap-­‐up	
  Workshop	
  

Final	
  draft	
  	
  

Under	
  Assessment	
  by	
  the	
  Iranian	
  Parliament	
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Lack	
  of	
  Inter-­‐Ministerial	
  Coopera$on	
  

40	
  

Sec$on	
  6.	
  Challenges	
  for	
  the	
  Future	
  	
  

Challenge	
  1	
  	
  

An	
  established	
  service	
  network	
  that	
  
encompasses	
  all	
  stakeholders	
  allows	
  data	
  
and	
  information	
  to	
  be	
  easily	
  transferred	
  
from	
  one	
  to	
  another	
  without	
  unnecessary	
  
obstacles.	
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Lack	
  of	
  High	
  Resolu$on	
  Data	
  	
  

Issues	
  Regarding	
  Data	
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Large	
  Amounts	
  of	
  Data	
  	
  

Issues	
  Regarding	
  Data	
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Lack	
  of	
  Sufficient	
  and	
  Accurate	
  Ground	
  Data	
  	
  

Issues	
  Regarding	
  Data	
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Lack	
  of	
  Expertise	
  in	
  Drought	
  Management	
  	
  

establishment	
  of	
  disaster	
  management	
  studies	
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Solutions:	
  

Some	
  solutions	
  for	
  general	
  problems	
  which	
  most	
  developing	
  countries	
  	
  
are	
  faced	
  in	
  drought	
  risk	
  reduction	
  

One	
  solution	
  to	
  all	
  these	
  problems	
  is	
  greater	
  coordination	
  between	
  
meteorological,	
  hydrological,	
  and	
  agricultural	
  services.	
  	
  

In	
  addition,	
  improved	
  delivery	
  systems	
  must	
  be	
  developed	
  to	
  get	
  
information	
  into	
  the	
  hands	
  of	
  decision-­‐makers	
  in	
  a	
  timely	
  
manner.	
  	
  
Potential	
  users	
  of	
  climate	
  information	
  must	
  also	
  be	
  educated	
  on	
  how	
  
information	
  can	
  be	
  applied	
  to	
  reduce	
  the	
  risks	
  associated	
  with	
  extreme	
  
climatic	
  events	
  such	
  as	
  drought.	
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Coordination	
  

Solu$ons:	
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Improved	
  Delivery	
  System	
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  Better	
  Understanding	
  of	
  User	
  Preferences	
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Train	
  Potential	
  Users	
  

Solu$ons:	
  



Thank	
  You!	
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