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Introduction

Improving safety & well being of people, reducing poverty, protecting the environment for future generations and having a sustainable development program are significantly dependent on effective use of weather, climate and water resources data and information. The vulnerability to natural disasters will be reduced through the use of weather, climate and water information and services within the frameworks of sustainable development policies and national & regional partnership strategies for development.
In the I.R of Iran the IRIMO is the responsible organization in the national level to collect data and information related to atmosphere, weather and climate and provides forecasts for all users across the country. In this process there are other organizations that cooperate with IRIMO in the field of water and climate.
To act more efficiently and more responsively, the IRIMO has based its operations according to the Strategic Plan of WMO and revised it to consider national and regional priorities. Within the plan high-level and long term objectives and strategies to effectively develop and coordinate plans and programmes for implementation that enable to perform key activities are considered. Monitoring, assessing and forecasting weather, air quality, climate, Sea conditions & marine forecasts, and hydro-meteorological hazards are main activities of IRIMO and its partner organizations. Based on the above mentioned plan, IRIMO directs & operates its activities within its national and regional responsibilities.

1. Science and Technology Development and Implementation
Continued improvements are needed in key scientific areas to increase the scope, accuracy and lead time of weather, climate, water and related environmental information and services.

IRIMO is to design strategic initiatives considering the science and technology development and implement to accomplish the following tasks:

· Develop integrated weather, climate, water and related environmental observing networks with appropriate resolution, accuracy, reliability and timeliness to meet user needs. The expectations are, better and more accurate forecasts, warnings and hazard risk assessments based on better underpinning data; 

· Develop and implement enhanced very short-range (one to six hours) forecast capabilities, which significantly improve the accuracy and lead time of severe weather warnings and advisories to the public, emergency managers and other decision makers. The expectation is to make nowcasting tools available to significantly enhance warning accuracy and lead time for all  meteorological and hydrological services; 

· Improve the utility of weather, seasonal climate and hydrology forecasts to allow advance planning in social and economic sectors, such as development, disaster risk management, transportation, agriculture, health and energy, which could generate significant socio-economic benefits. The expectation is that environmental information will be produced and provided in time to be effectively integrated into decision processes;

· Improve the operational use of climate science to support society needs to identify and adapt to climate change and variability. The expectation is that the development of reliable and authoritative climate services will accelerate and help develop and implement regional, national and local plans on multi-annual to decadal timescales.

In connection with the Science and technology development IRIMO has been operating, acting or participating  with other organizations in some activities to respond to its set strategies accordingly.   
1.1. Research activities

A- Sea Level Time Series Analysis in Caspian Sea Using Satellites Altimetry Data (Topex,Poseidon& jason-1)

Sea level rise has been considered an important issue for the areas around the Caspian Sea.  The rise exerts damaging effect on the coastal foundation, ports, navigation industries, transportation and residential area and causing environment irreparable injury.
Accuracy of the estimates in the sea level fluctuations is an important factor and requires high accuracy and a realistic assessment on the involved uncertainties. In this research annual and semiannual time series of sea level fluctuations using Topex/Poseidon and Jason -1 altimetry data modeled with principal component analysis from September 1992 to September 2007. The analysis includes 2 years of T/P and 5 years of J1 data.

Principal component analysis were used to reduce time series numbers and the approach gives a model that has 93.8% accuracy(Fig. 1).
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B-    Sea Wave Modeling-Phase 2 (Caspian Sea)
Waves are the most significant maritime phenomenon and their complicated and stochastic behavior makes them one of the most difficult parameters to study in engineering practices. The effect of waves on coastal and marine activities urge us to identify wave characteristics using field measurements, theoretical studies, physical modeling, and numerical simulations.

The first attempt to study the wave characteristics for Iranian coastlines in Caspian Sea, commenced by deploying some wave measurement stations in deep waters in the south coast. Together with this basic project, other data sources such as different short period measurements of wave parameters, satellite data, and results of large scale numerical simulations enable us to pursue a hind cast project, called Iranian Seas Wave Modeling (ISWM).

The main goal of ISWM project, implemented by Port & Shipping Organization (PSO) is to identify the wave climate in the Iranian waters using the results of wave simulations.  The project will be carried out by application of the latest versions of wave numerical models (3rd generation) and the calibration with in-situ measurements and available satellite data. 
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Figure 2.  The mesh considered for Southern part of the Caspian Sea 

A comparison between modeled and measured data for the final calibration setup has been presented in figure 4, which is related to calibration period A for Anzali, as an example.  After model calibration, the model was run for whole 12 years (1992-2003). 
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Figure 3. Comparison results for calibration period  A in Anzali

 A comparison made in figure 4 based on wave roses in Neka location between model results and buoy measurement. Figure 5 shows the comparison between satellite data and model results
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Figure 4. Model results and buoy data and scattering diagram in Amirabad
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Figure 5. Directional comparison of model results and buoy data in Neka 
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Figure 6. Scattering diagram of satellite data and corresponding model results

 in point  Tr2-3 (36.88E,51.168N) 

Accuracy of the results were investigated using scattering diagrams and statistical parameters including Bias, RMSE, CC, SI and STEYX. These five statistic errors were determined for the two near-shore locations (Amirabad & Anzali) and for the offshore satellite measurements. The results which are shown in table 2 are satisfactory.

Table 2. Error values
	Error value
	Two nearshore locations
	Satellites offshore
	Range from Cox and Swail

	
	All wave heights
	Wave heights > 1.0 m
	All wave heights
	Wave heights > 1.0 m
	

	Bias (m)
	0.07
	0.10
	-0.02
	-0.07
	-0.32 - 0.85

	Root mean square error (m)
	0.25
	0.41
	0.39
	0.50
	n/a

	Correlation coefficient
	0.86
	0.68
	0.82
	0.75
	0.67 – 0.92

	Scatter index
	0.46
	0.25
	0.46
	0.27
	0.17 - 0.60

	Standard deviation (m)
	0.23
	0.38
	0.36
	0.47
	0.36 – 1.27


The accuracy of the modeling results, which is confirmed by DHI Water & Environment of modeling, is at least 80%.

Extreme value analysis was carried out using Extreme Value Analysis software (EVA) developed by DHI. The final wave height EVA analysis results for 100-year return period are shown in figures 7 and 8, which are related to the southern and northern parts of the Caspian Sea, respectively. 
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Figure 7. EVA results for 100-year wave height in the Southern part of the Caspian Sea
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Figure 8. EVA results for 100-year wave height in the Northern part of the Caspian Sea

C -   Field Measurements, a study on Numerical Modeling of Siltation and wave penetration in Anzali Port channel 
  Anzali Port is shown in the following map(49o 28' E , 37o 28' N). Measurements of currents, waves, sediment and meteorological parameters were conducted to identify various phenomena in order to utilize in hydrodynamic modeling, sedimentation and wave agitation in harbor. PSO has implemented a project in 2002 that is introduced briefly as following: 

The study produced a through understanding of the hydrodynamics and sediment dynamics at the Anzali Port. The applied methodology and their corresponding results can certainly be used in future port expansion/modification studies.
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Deepwater waves were calculated using a 1D parametric hind cast method for extreme wind events. The waves were then transformed to near shore (7.5, 15 and 30 m depth) using STWAVE and MIKE 21 NSW programs and both gave similar results. Both the approach and the results seem reasonable to the inevitable.

wave inside the harbor were simulated using MIKE 21 BW model for typical short gravity waves at the site. The results did not show any indication of wave agitation inside the harbor. Investigation of measured frequency spectrum inside the harbor indicated the existence of long- period oscillation. Wave agitation modeling with long waves appears to offer a complete explanation of this problem. A great modeling work using MIKE 21 HD with several long wave periods showed that harbor resonance at the location of Quay Wall could happen for 30 and 60 s periods (more pronounced for 60 s period). The source of incoming long waves is believed to be breaking generated surf beats, as the harbor entrance is located in the surf zone during storm events.

A shoreline comparison using historic air photos of 1974 and 1994 together with a 2002 survey showed that the east fillet has been rather stable for the past 30 years.
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Fig   Aerial photo, Anzali Port, 1994 and its coast line

Considering that Anzali Port was built approximately in 1921, it is likely that by 1971 the east fillet had reached its capacity and sediment has been by passing the harbor since then. The long shore sand transport rate was calculated using LITDRIFT module of LITPACK. It was found that transport at Anzali is bi-model with a gross rate of about 300,000 m3/year  and a small net east-transport rate of 25,000 m3/year.

 Bsed on the fact that 1) most of the sediment samples taken inside the harbor indicated less than 10% of  fine sediment (silt and clay) content, 2) the Anzali Lagoon is an ideal environment for fine sediment settlement, 3) there is no delta feature around the harbor entrance, 4) looking at the bathymetry, the bypassing shoal is cut at the harbor entrance and 5) most of the dredging work is conducted in Zone 2 and to a lesser extent in Zone 3, i.e. around the harbor entrance, it was concluded that the source of sediments in the harbor is mainly the sand coming from the sea. Extensive and great numerical modeling work showed that in fact about 80% (130,000 to 160,000 m3/year) of the remaining 20% (30,000 to 40,000 m3/year) is likely coming from the logon and settle in Zone 1.
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Location of different dredging areas
 Dredging volume annual histogram                                in Anzali-Port   Basin


   in Anzali-Port Basin

      D-    Application of Different OpenMP strategies in 3rd generation
             wave modeling
Parallelizing was performed on the latest distribution of WAM, and the performance measured and compared on the application of model on Caspian Sea. WAM is the pioneer of all spectral 3rd generation wave models that solves the unsteady action density equation in four-dimensions (two spatial dimensions, wave direction, and wave frequency) using  a semi-implicit upwind scheme. In this research different models of parallel algorithms via OpenMP have been implemented on most demanding subroutines such as SNONLIN, IMPLISCH, PROPAGS in addition to comparing with traditional parallelizing methods in order to find the best solution for decreasing turn-around time of Caspian sea operational wave forecasting system. With this approach it's now possible to get results of a finer geographical resolution and longer simulation periods in a certain time. This implementation uses OpenMP compiler directives and runs on shared-memory multiprocessor computers. Performance measurements show that turn-around time for high-resolution model applications can be significantly reduced with the parallel implementation. The parallel implementation has been verified and model output matches "bit-for-bit" with the original sequential code.
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1.2    Enhanced Data production, Collection & Modeling in                                                                                                                                                                                                                                                                                       Caspian Sea Basin

A sound and efficient Forecasting is dependent on the observational network, Data collection & analysis tools. To enhance the observation network, IRIMO has increased the number of different stations in the south coastal regions of the Caspian Sea and modernization of the observation network is an ongoing process. In this regard, several stations have been installed and developed in the Sea shores of the Caspian Sea that include the following stations:

· synoptic and climate change

· Sea level measuring.

· Buoy and Radar

· Marine research  vessel

· Meteorological platform

A-  Climate and Synoptic Stations:
The most regular network for measuring natural environmental parameters is synoptic and climatic observation network. The data are observed, recorded, quality controlled and archived in world standards.  The distribution for the observational network is presented in the fig…:
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Location of Synoptic, Marine Buoy & Climatology Stations in North of Iran

B    Sea level Measuring Stations 

Sea level fluctuations have adverse effects on infrastructure in coastal areas and also on the economy, prosperity, health  and security of the people living in the area. Considering this matter, study on the sea level fluctuations is an urgent issue to have an assessment on the future trends to avoid or decrease adverse effects on coastal installations and residential areas. In this context to measure Sea level height, IRIMO has set up 2 stations in commercial and fishery ports. The data from the stations are collected regularly to be used for research purposes by the user community.
C   Radar and Buoy Stations:

Radars have an important role in the field of meteorology. These devices provide valuable information and advanced Doppler radar technology goes beyond simple detection to providing high resolution reflectivity and estimated velocity data, which is vital to short term forecasting and severe weather prediction. IRIMO has installed one Doppler C band radar in Amirabad and the second one is under installation in vicinity of Anzali. A third one will be installed on the NE of Iran that along with other radar installations will make an array of radars to cover most of the country and her bordering water bodies. The data provided by the network are collected through Satellite communication system in IRIMO Head Quarters in Tehran. 

Beside radar network, IRIMO has buoys in the Caspian Sea that send measured parameters of wave, current intensity, salinity, water temperature and meteorology parameters by the VPN line to meteorological Regional offices in the Caspian Sea and to IRIMO HQ in Tehran and Data Bank. The previous process and data recording are performed automatically.
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Figure-1 Oceanography and meteorology bouyes are shown in Amir Abad port
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Figure 3 Radar Installation (Amir Abad & kiyashar Radar)

D   Marine Research Ship:

Investigating  patterns of marine currents  in different layers, collection of information for  verification of  model and related data between marine and atmospheric phenomenon in boundary of two environments require  data collection from upper layers of atmosphere  to  deep sea. For this purpose, equipped research vessel with modern measuring instruments for  atmospheric & marine parameters are necessary. At present a research vessel  is provided for  field  measuring in south coasts of the Caspian  sea.
E   Coastal Plat form

One of the problems in observation of Marine parameters in coastal synoptic stations is measurement of marine parameters in  unstable atmospheric conditions. Set up of Coastal Platforms is a usual method for solving the problem for observing the Sea State and parameters. A sample of this platform is installed in Anzali port and will be used for this purpose.
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Figure 4- marine meteorology reasurch vessel and platform in Anzali port.

F  Cluster Computing system

An Urgent and important issue in application of the Numerical weather forecasting Models are Computational capacity to run the Models, especially when special and time resolutions are fine.  In this context for obtaining the required capacity IRIMO has installed a few Cluster Computing systems that have the capacity to run weather and atmospheric models in time of less than hour.  The main cluster in IRIMO HQs has 192 nodes with computational capacity of 800 gflop. The installations are tabled in the following table.  
	Site of Installation
	Computing Rate(g flops/s)
	Processor            Number
	Main Storage

(g bite)
	Archive Capacity

(g bite)

	IRIMO HQ
	860
	216
	560
	5800

	Center for air pollution and atmospheric chemistry(Isfahan)
	860
	128
	680
	9600

	Tehran-Research Center
	
	16
	500
	4000

	Mashhad-National Climatology Center
	
	32
	
	


G    Numerical forecasting
IRIMO runs Numerical Limited area Models of MM5, WRF and HRM  Models by initial & boundary conditions provide by Global Models of GFS and ECMWFand the models are coupled with marine models(WAM, SAWN) to produce marine forecast for the users in South and North of Iran.

The WAM model runs twice daily at 00 and 12 UTC and the forecasts are about 30*30 Km. comparison with the measured wave heights of the Buoys  Anzali and Amir Abad, indicates  a good consistency between the predicted and observed parameters..
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2.1.2 wind product from MM5 LAM and Wave from WAM model
Marine forecast center in Anzali port is the main center responsible for  marine forecasting in southwest  of the Caspian Sea, and tranmits marine warning in several format for maine  forecast users . Fereydonkenar  NAVTEX center send forcasts to vessels based on Solas agreement and provides and issues twice daily via telecom. 

2. Service delivery
Deliver of the Weather, climate, water and related environmental information to the user community in an understandable and usable form and in a timely fashion to have the desired effect is IRIMO,s ultimate objective. To this end, IRIMO has undertaken a few projects and programs.  IRIMO has Upgraded data and information transmitting technologies to increase the speed and volume of information provided. IRIMO’s service delivery strategic initiative has the direction to achieve Improved speed in telecommunications to deliver weather, water and climate data & information to the right place, at the right time and in a cost effective manner, 
2.1    Public weather services:

Considering variety and multiplicity of users, IRIMO disseminates data and information by different methods.

[image: image25]
2.2   Special weather & Climate services

Bulletins and products for Aviation, Marine, agriculture, environment protection, and for urban air pollution are provided based on the requirements of the users in different sectors. 
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2   Capacity building
Institutional capacity-building is a priority for IRIMO to provide the necessary scientific, operational and technical capabilities and expertise for addressing environmental and development issues with a mind that full benefits will only be achieved through continued capacity-building in the user community. By the strategic initiative of capacity building, IRIMO intends to boost the capacity of the organization to provide user-relevant services with targeted improvements in communication, client relations and service delivery, to be able to respond more effectively to user requirements with targeted and effective services. In this context IRIMO is cooperating with many of the Universities across the country. The cooperation include funding or cofounding research projects in related fields, support projects that are related to IRIMO’s activity.  In addition, Central and Regional Training centers of IRIMO are active to train the staff and new employees in different meteorology, hydrology and Climatology and related environmental fields by presenting various courses in academic level. 

Tehran RTC holds routinely many courses in related fields for internal and foreign students. (appendix 7).

Data Archive
Capacity of data archive in IRIMO has been increased tremendously during recent years. The goal is to have the capacity to quality control and archive data related to weather, water and climate  and information and make it available to users. 
4    Partnership

The complexity of the Earth system and the interconnections between weather,

water, climate and related environmental processes are increasingly challenging

the scientific and financial capacity of NMHSs to improve the quality and accuracy of information and products. No single agency has the necessary resources to address all the challenges on its own, consequently, more success depends on the ability to partner effectively with internal stakeholders and external organizations to meet defined objectives. From partnership initiatives we intend to:

· Heighten understanding of our environmental information –

· Enhance our ability to utilize appropriately the capabilities and information

of other organizations in developing and improving IRIMO’s information and services. 

The following organizations are main IRIMO’s internal Partners at national level

1- Ministry of power
2- SPO(Shipping and Port Organization)

3- Environment Protection Organization

4- Ministry of internal affairs

5- Forests and Natural resources Organization

6- National Center for Ocean studies

7- Fishery and Marine resources organization
8- Tehran Municipality

5    Efficient management and good governance

Good governance promotes open and transparent processes, efficient and effective use of resources and equitable treatment of all parties. Explicit efficiency goals are needed to accelerate the pace of improvements within currently achievable resources. The efficient management and good governance strategic initiatives aim to accomplish the following tasks:

· Enhance the efficiency of the IRIMO.
· Improve the connection of the IRIMO’s Programmes and Budget to its strategic initiatives

· nsure the integrity of IRIMO management system, 

· Guarantee the Organization’s effectiveness by conducting a comprehensive review of its structure, programmes and priorities and implementing the findings thereof. 

To achieve those goals, IRIMO has initiated to implement a management software  ,QPR, that provides a better control the processes within the routine avtivities of IRIMO.
Within the framework of the three top-level objectives and five strategic thrusts described in this section, IRIMO will give special attention to needed improvements in disaster prevention and mitigation, capacity-building and other important ongoing activities related to data and product quality, service delivery and organizational efficiency. 
Appendix 1

The list of the coastal climatology and synoptic stations nearby the Caspian Sea

Table 3. Charactristics of synoptic, complimentery synoptic,agriculture, marine  upper atmoshere,airport stations(Gilan) 

	Statistic Period
	Stablish
	St. ID
	Synop.. Code
	Height
	Lat.
	Lon.
	ST Kind
	Station
	NO.

	From 1986
	1985
	GIRS
	40732
	-21.1
	38-21
	48-51
	Synoptic
	Astara
	1

	From 1951
	1989
	GIRA
	4034
	-23.6
	37-28
	49-27
	Marine synoptic,Buoye
	Anzli
	2

	From 1956
	1955
	OIGG
	40735
	-8.6
	37-19
	49-37
	Synoptic, airport- upper atmosphere
	Rasht
	3

	
	2005
	GIRT
	40736
	7
	37-49
	48-52
	Complementary synoptic
	Talesh
	4

	
	2005
	GIRK
	40737
	-22
	37-20
	49-53
	Complementary synoptic
	Kiyashahr
	5

	
	1985
	GIRR
	40759
	24.9
	37-12
	49-38
	Agricultural synoptic
	Rasht
	6

	From 2004
	2002
	GIRL
	4060
	34.2
	37-11
	50-00
	Complementary synoptic
	Lahijan
	7

	
	2006
	GIRU
	99299
	-22
	37-08
	50-19
	Complementary synoptic
	Rudsa
	8

	
	2006
	GIRD
	99306
	1447.6
	36-53
	49-55
	Complementary synoptic
	Deylaman
	9


Table 4. Charactristics of synoptic, complimentery synoptic,agriculture, marine  upper atmoshere,airport stations(Mzandaran) 

	Statistic Period
	Stablish
Year
	St. ID
	Synop. Code
	Height
	Lat.
	Lon.
	St.  Kind
	Station
	NO.

	1955
	1952
	OINR
	40732
	-20
	36-54
	50-40
	Airport synopc
	Ramsar
	1

	1977
	1985
	OINN
	40734
	-20.9
	36-39
	51-30
	Airport synopc
	Noshahr
	2

	1999
	1998
	MASS
	40735
	1855.4
	36-15
	51-18
	Synoptic
	Siyahbishe
	3

	1951
	1949
	OINB
	40736
	-21
	36-43
	52-39
	Synoptic
	Babolsar
	4

	1984
	1983
	MASH
	40737
	14.7
	36-27
	52-46
	Agricultural Synoptic
	Gharakhil
	5

	1999
	1999
	MASA
	40759
	23
	36-33
	53-00
	Synoptic
	Sari
	6

	2002
	2004
	MASK
	40760
	1294.3
	36-14
	53-32
	Synoptic
	Kiyasar
	7

	
	2004
	MASG
	99299
	-10
	36-47
	53-49
	 synoptic
	Galugah
	8

	
	2004
	MASB
	99306
	-20
	36-51
	53-22
	Marine.Buoye
	Amir Abadport
	9

	2001
	1990
	MASM
	99309
	23.7
	36-28
	52-23
	Agri.Synoptic
	Amol
	10

	
	2005
	MASO
	99348
	1550
	36-23
	51-44
	synoptic
	Kajur
	11

	1959
	2005
	MASD
	99357
	2120
	36-12
	51-48
	synoptic
	Baladeh
	12

	2003
	2003
	MASP
	99360
	610
	38.08
	53-05
	synoptic
	Pole sephid
	13

	2003
	2003
	MASL
	99361
	1900
	36-05
	52-51
	synoptic
	Alasht
	14

	1964
	1993
	OINZ
	88116
	16.7
	36-37
	53-11
	Airport synoptic
	Dashte naz
	15


Table 5. Charactristics of synoptic, complimentery synoptic,agriculture, marine  upper atmoshere,airport stations(Golestan) 

	Periode of Statisticl
	Stablish
	St. ID
	St.Number
	Hight
	Latitude
	Longitude
	Kind of ST.
	Station
	Number

	From 1993
	1991
	MAST
	40732
	460
	37-54
	57-55
	Synoptic
	Maraveh tape
	1

	From 1952
	1952
	OING
	4034
	0
	36-54
	24-54
	Synoptic, airport- upper atmosphere
	Gorgan
	2

	From 1995
	1993
	OINK
	40735
	37.2
	37-15
	55-10
	Complementary synoptic
	Gonbad kavos
	3

	
	1953
	GOGH
	40736
	13.3
	36-51
	54-16
	Agricultural synoptic
	Hashem abad Gorgan
	4

	From 1964
	2007
	GOGB
	40737
	0
	36-54
	54-04
	Complementary synoptic
	Bandar torkaman
	5

	
	2004
	GOGA
	40759
	184
	36-54
	54-53
	Complementary synoptic
	Ali abad
	6

	From 1971
	2000
	OINE
	4060
	128.84
	37-22
	55-29   
	Synoptic, airport-
	Kolaleh
	7


Table 6. Charactristics of climate stations(Mazandaran)

	Periode of Statisticl- from
	Height

	St.Number
	longitude
	Latitude
	Station

	Province
	Number

	
	
	
	min
	degree
	min
	degree
	
	
	

	1958
	1300
	08100
	15
	53
	14
	36
	Afrachal
	Mazandaran
	1

	1993
	4
	08101
	14

	53
	44
	36
	Bayakla
	Mazandaran
	2

	1997
	91
	08102
	43
	54
	21
	36
	Babol kenar
	Mazandaran
	3

	2001
	1520
	08103
	47
	53
	16
	36
	Peshret
	Mazandaran
	4

	1981
	14-
	08104
	44
	53
	45
	36
	Tirtash
	Mazandaran
	5

	1968
	79
	08105
	44
	50
	51
	36
	Talarsar
	Mazandaran
	6

	1978
	73
	08106
	09
	52
	29
	36
	Chamestannoor
	Mazandaran
	7

	1952
	50
	08107
	54
	50
	45
	36
	Khoramabad tonekabon
	Mazandaran
	8

	1967
	2
	08108
	52
	50
	48
	36
	khoshkedaran
	Mazandaran
	9

	2002
	15-
	08109
	04
	53
	39
	36
	Faculty agricultural
	Mazandaran
	10

	1970
	1950
	08110
	01
	52
	54
	35
	Ene larijan
	Mazandaran
	11

	1966
	1500
	08111
	59
	52
	55
	35
	Zardgole sorkhabad
	Mazandaran
	12

	2000
	844
	08112
	01
	53
	04
	36
	Tale’savadkuh
	Mazandaran
	13

	1992
	26-
	08113
	29
	51
	39
	36
	Marine science  noshahr
	Mazandaran
	14

	2000
	720
	08114
	16
	53
	09
	36
	Farim mohammad abad
	Mazandaran
	15

	1967
	118
	08115
	00
	53
	31
	36
	Mahdasht bala
	
	16

	1383
	5
	08116
	11
	51
	36
	23
	Salman shahr 
	
	17


Table 7 .Titles, date and time courses in 2008(training Center IRIMO)
	subject
	date
	Language
	Place

	Aeronautical meteorology
	24-28   May
	English


	ASMER (Tehran)

	Radar in Meteorology
	21-24   June
	English

Persian
	ASMER (Tehran)

	Remote sensing of the Atmosphere
	05-09   July
	English

Persian
	ASMER (Tehran)

	Meso-Scale Meteorology and weather forecasting (Advance)
	02-07   Aug.
	English

Persian
	ASMER (Tehran)

	NWP
	23-27    Aug.
	English

Persian
	ASMER (Tehran)

	Linux& GrADS (Advance)
	04-08   Oct.
	English

Persian
	ASMER (Tehran)

	Marine Meteorology
	22-26    Nov.
	English

Persian
	ASMER (Tehran)

	Road Meteorology
	06-08    Dec.
	English

Persian
	NCC(Mashhad)

	Climate Monitoring and Prediction
	27-31    Dec.
	English

Persian
	NCC(Mashhad)
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