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At least

1.6

Dillion
people

nave been
affected

by floods

Between 2000 and 2019

World Bank, 2021




Strong early warning
systems create benefits
worth at least ten times
their implementation costs,
saving lives and assets.
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Enable to reduce
disaster risk

Early warning systems
Preparedness plans
Social protection
Resilient infrastructure
Good governance

Inclusion




Types of Floods in Iran:

» Flash floods/Debris Floods

Small to mid size basin, Steep slope, Very high & Sensitive to erosion, High
sediment transport, Very high destruction potential

» Mainstream flooding:

Small, mid size & large Basin, Moderate to low slope, High to low erosion
potential, High flood level & velocity, high destruction potential

» Snow melt flooding :

» Mid to Large Basin, High to Moderate Slope, Shnowpack, Heat wave with
high temperature lapse rate, (Hirmand)

» Malfunction of spillway gates and other control works of dams: (Pishin,
Golestan and Dez dams)



Flash & Debris Floods

Tehran, Golabdareh Basin - 1987 Gilan, Masouleh Basin, 1999
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Mazandaran, Chalous- 2015

Golestan, Gorganroud - 2001



Mainstream Floods

Qom - 2009 Lorestan - 2019
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Malfunction of spillway gates of dams

Rule Curves of Bhumibhol Dam
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Flood damages reduction methods

Flood Discharge Flood Level Flood Damage Flood
reduction Reduction Reduction Management
Flood diversion Flood Insurance

Watershed _ , , Flood Wall &
River Engineering Change Land Use
management Levee

Change
construction type

Prevent
construction

Flood Proofing




Forecast specifications

1.Forecast frequency

2. Forecast horizon (maximum time range)

3.Lead time (Time beitween notification and
occurrence of the phenomenon)

Valuable Forecast = Lead time is sufficiently longer
than Action time



Flood forecasting

In general, flood forecasting is done by four methods as follows:

1. Forecast after precipitation => Downstream flood forecasted based on
upstream flood information such as water level or flow discharge (1st generation)

2.  Forecast during precipitation => For every basin, Flood forecasted based on
precipitation and temperature (2nd generation)

3. Forecast before precipitation => Flood occurrence probability or possibility estimated based
on Synoptic weather station analysis (3rd generation)

4. Forecast before precipitation => For every basin, Flood forecasted based on numerical weather
forecast (NWF) => Hydrograph, volume, peak discharge and time of flood (4th generation)

Differences in Lead time, accuracy and forecasting parameters
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Forecast Progress
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Forecasted Hydrograph

Forecast frequency (Dpaily, Can be increase up to 4 times per day)
Forecast horizon (Next 120 Hours)

Warning Lead time (up to 5 days)

Forecast Accuracy (up to 95 %, Increase during lead time)

Valuable Forecast = Lead time is sufficiently longer than Action time



Hydrological Simulation Main Components l

e Sub basin, Base flow, Rainfall, Snowfall, Snowmelt,
Snowpack, Runoff

e River reach flow routing

e Reservoir flow routing

e Flow diversion and reach return flow

¢ Junction points



Input Data:

The software can work with a series of different Input Weather data type:

e Deterministic NWF Data (Generated daily by WRF or other NWF software's
such as GFS, ICON, ECMWE, ... in text format)

e Ensemble NWF (Generated daily by WRF - 7 members)

e Probabilistic NWF (Generated Based on WRF Ensemble Data by NAFIS)

e Real time Radar Data

e Observed weather station data



NAFIS Products:

The software produces a series of hydrological products after running hydrological model of
each basin. These products are:

Weather maps (Precipitation, Rainfall, Rain intensity, Snowfall, Snowmelt, Snowpack and
Temperature)

Trigger hazard maps (For every of weather maps, most of them is Rain intensity hazard map
(PIN) for thresholds of 5, 8 and 10 mm/hr that shows probable points which have direct
runoff and flood potential)

Basin weather maps (Precipitation, Rainfall, Rain intensity, Snowfall, Snowmelt, Snowpack
and Temperature)

Basin and sub basins weather time series (Precipitation, Rainfall, Rain intensity, Snowfall,
Snowmelt, Snowpack, Temperature and lapse rate)

Generating RR simulation of sub basins, river and reservoir flow routing, flow diversion and
accumulation and creating hydrograph for all control points.

Those procedure done for all of input data (D1,E1..E7,P10..P90,RD,0B,SA=>20 Run
simulation for each basin)



Weather Product Samples:

- General Weather Maps
- Trigger Hazard maps (Weather Watch Hazard Maps)
 Time Series

Total Precipitation Total Rainfall Rainfall Intensity Snowmelt Snowpack Temperatare
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GIS Based Weather Forecast Products
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Run assessment Model
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Run assessment and Calibration

COMMON SHOOTING
ERRORS

Correlation Chart Gun Target Chart with normalized variables



NAFIS Implementation

Right now, NAFIS is installed at IRIMO as of flood forecasting system in some of large

basins of Iran and generate daily hydrograph for about 550 control points.

1. Karun & Dez 7. Gilan

2. Golestan 8. Qomroud

3. Karkheh 9. North Khorasan
4. Sirvan 10. Tehran

5. Zohreh 11. Shamil & Nian
6. Kelas 12. Lorestan



®

Contact

= Nasjavaheri@yahoo.com

L] 4989123726011

Unit 3, No. 31, Mansour 5t., Motahari Ave.
' Po.Code: 1595?46564 Tehran lran
@ www. linkedin.com/in/Nasrolah-Javaheri-PhD

Thank you for your attention



