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January 28 2025 - Tuesday 29 January 2025

(Video) France's Worst Flood in 40 Years
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WORLD’S
CARBON EMISSIONS

% of total global emissions in 2022
Temperature Observations from Berkeley Earth Relative to 1970
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Assessment of observed change in heavy precipitation

Type of observed change
in heavy precipitation

G Increase
P

| Decrease
~

| Limited data and/or literature
T

Confidence in human contribution
to the observed change

eee High
ee Medium
e Low due to limited agreement
0 Low due to limited evidence

IPCC ARG WGI reference regions:

| Low agreement in the type of change
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= Floods
== Storms

Extreme temperatures
= Droughts
B Cumulative total

2023

1923 1930 1940 1950 1960 370 G50 1990 2000 2010




S iyl

)b-wbw\.: éuw)bMCMBbjjé‘ﬂwbwk)‘wu‘Q‘)JASW‘LQ‘ou\Ju\J ¢

D }w T < ‘ L: g‘.ﬁ&:— Y §omA d.lal...e U'”“' g 9 QL.*.I& 4 J:>=..~ 9 ol
UNESCO — International Glossary of Hydrology, 2012 . C«.&

. = . . o (o T - o . . T 2 T - “ &
‘%ML;J")L’)‘LS'&L’U‘ ,,j"“%".“"f,kf,JJ“\-?,'Lf,JD“Ul"-:j)J“:)‘J'f,)j“’j‘jf“-ﬁ‘ Ls’lﬁjﬁg_.u:vb‘ i
sl ERis ¥ gome &S (glaU 53¢ Julge cpl S 5L cds Sl 0 g
WMO, International Meteorological Vocabulary, 2017 CA—&‘

Sl Kb ol
OLs g 5 (2 sme b (b w1 OT OLab Jols &8 sl (S5 0550 acd s o5 fom ®
.mp@&:&'@b Lyl by aS ol abli



R 1951

&' OBy W

cSJL:SJJ ‘5’[5[’ s

sl g

GoAS g@Mow ©
l.b.ugj.\um)\‘s.zl':‘slgg% °
&, WS b G 5 20 e ©
s34 gl ©



kMo £959 (ol Jolgs

9 ©lgw, g b &y zocd
&lg0 dlou!



O 3 L Gl £ g8 o) Ay g Sal g

W Lyl 999 9 1ep g ST Of pud
T Jow
T 30 jlugedlu g ol 5 2,5 g
Al>Sg, i g B Jawo
T S0 39 pus i 51 S byl

SE guls P g P gl g 5

Bl 3L 9 90 Sl sLslu 9§ 990
b Gy ) adsi g s )
T 20T ,06 o Jgol pé o e
&t el Lol
W 3blo Gow 4 o 35150 drugi
oy




p ) O 8 0 30 550 Jam

RS "R T TSI
1398 ola

21 1SRl s

Oliaed = 0udE Ol fo
WA ole 33553 1 b 85 b
o 51 Ko slplinl of yan 4 10K Ll sl
S YA oy (Ol ) 55 (Ol
DY sl F 5l it Oples O e




Il sbestiinl 21513 Slad auﬁf&wﬁﬁ,;\@,y:\—w Solely Sleslaab polas
(\yay

RGB ratio
horectified

2010-03-23 > e i : 8. RGE ratio R
: . b 2019-03-17 >




YAV Jlo sleciinl 5513kl Ol $lanad

.ﬂnbtu.‘lu::-.rs - Eﬁsc.laTmH :




BIEB:

~

Q\)ﬁo

N
J 54

\

J

oSe

1969 Jus (b




& 8

IS4

Q

:.J

8

Hb

-

.

J

-

&

.

355

°L’°C)i

<
T
3







< EO Browser # ENGUSH v Login

Q Discover ~ f Visualize 2 Compare X Pins

Dataset: Sentinel-2L2A BRI
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False color
Based-on bands 843

£

Highlight Optimized Natural Color
Enhanced natural color visualization

- NDVI
Based on combination of bands (B8 - B4)/(E3 + B4)

: False color {urban)
" Based on bands 12,114

‘ i Moisture index
) w Based on combination of bands (BBA - B1T)/(B8A + B11)

Fi

% SWIR
u Based on bands 12,844

%

L NDWI
Based on combination of bands (B3 - B8)/(E3 + BS)

NDSI
Based on combination of bands (B3 - BI1/AES + 811}

i Scene dlassification map
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According to the Union of Concerned Scientists (UCS), which maintains a database of active satellites in orbit, as of April 1,
2020, there were a total of 2,666 satellites in Space, of which 1,918 were in low Earth orbit (LEO).

31


https://ucsusa.org/resources/satellite-database?_ga=2.206523283.1848871521.1598077135-464362950.1598077135
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Doppler Dual-Polarization Phased Array
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Measurement (GPM) Mission
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GPM/DPR — NICT/JAXA

Radar Ku-/Ka-band
Band
™ Ku RainCube/PR— NASA
Ka-band
Precipitation
and -
latent heat

T Ka TRMM/PR

— NICT/JIAXA

Ku-band

Clouds and __

radiation
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TRMM

* Ajoint mission between NASA and the Japan Aerospace Exploration Agency (JAXA), TRMM was
launched in 1997 and operated for over 17 years until April 2015. It focused on measuring heavy to
moderate rainfall in tropical and subtropical regions

Solar Array

High Gain Antenna

TRM Microwave Imager (Thil)

Visibsle Infrared Scanner (VIRS)

Lightning Imaging Sensor

Clouds and the Carth’s
Radiant Energy System (CERES)

Precipitation Radar

TRMM Observatory




GPM

* GPM is an international network of satellites, building upon TRMM's success, designed to provide next-generation global observations of
rain and snow. Initiated by NASA and JAXA, it includes contributions from multiple international space agencies

* Sensors:

* Dual-frequency Precipitation Radar (DPR): This is the first space-borne Ku/Ka-band radar system, consisting of a Ka-band precipitation radar
(KaPR) at 35.5 GHz and a Ku-band precipitation radar (KuPR) at 13.6 GHz. The DPR provides three-dimensional measurements of
precipitation structure and characteristics, with enhanced sensitivity to light rain and snowfall compared to the TRMM PR

* GPM Microwave Imager (GMI): A conically-scanning multi-channel microwave radiometer with thirteen channels ranging from 10 GHz to
183 GHz. GMI is optimized to retrieve heavy, moderate, and light precipitation

Global Precipitation Measurement Mission

Core Observatory
High Gain |
Antenna |

[ Avionics / Star Trackers ]

, GPM Microwave
2 Imager (GMI]

| Solar Array

Propulsion Module /
Reaction Wheels

10.6 GHz 10.6 GHz 18,7 GHz 18.7 GHz 23 GHz 37 GHz 37 GHz 89 GHz. B9 GHz 166 GHz 166 GHz 18323 GHz 18327 GHz
vertically horizontally vertically horizontally vertically vertically, horizontally | werigally. | norizontally  vertically horizontally  vertically vertically
polarized polarized polarized polarized polarized polarized polarized || polarized. polarized polarized polarized polarized polarized

Solar Array
NN

Dual-Frequency Precipitation

Radar [DPR) Ku-Band (13.6 GHz)

Dual-Frequency Precipitation
Radar [DPR) Ka-Band (35.5 GHz)

gpm.nasa.gov




http://chrsdata.eng.uci.edu/ Satellite-based precipitation products (SPPs) like TRMM, CHIRPS, and PERSIANN provide data at various
spatiotemporal scales for hydrological applications from watershed to global scales.

s Data Portal

B’

Home Info Tutorial = Products =

PERSIANN PERSIANN- PERSIANN-

PDIR- PERSIA

CCs CDR Now CCS-CO France

The current operational PERSIANN (Precipitation Estimation
from Remotely Sensed Information using Artificial Neural
MNetworks) system developed by the Center for
Hydremetecrology and Remote Sensing (CHRS) at the
University of California, irvine (UCIH uses neural network
function classification/approximation procedures to compute
an estimate of rainfall rate at each 0.25° x 0.25° pixel of the
infrared  brghtness iemperature image provided by
geostationary satellites. An adapiive training feature facilitates
updating of the network parameters whenever independent
estimates of rainfall are available. The PERSIANN system was
based on geostationary infrared imagery and later extended 1o
include the use of both infrared and daylime visible imagery.
The PERSIANN algorthm® used here is based on the
geostationary longwave  infrared imagery 1o generate global
rainfall. Rainfall product covers 60°5 1o 60°N globally. Furiher
reading.

Data Period: March 2000 - Present

Coverage: 60°5 to B0°N

Resolution: 0.25° x 0:25°

NOTICE: download links available again 2024-10-11

HTTP Download (full globe): hourly, 3-hourly. 6-hourly, daily,

S o : e U TR T g {
_I_,:_._._-_j-.“.—.v_'i::_g—’—'_i ; 'E Copyright & 2015 CHAS, UC Irvine. All righta reserved. Keyboard shorcits | Map data £2025 Google, TMap Mability Imagery ©2025 MASA | 500 km L——— | Terms
Dataset Time Step | Daily v | Domain | Whole Globe v |
| PERSIANN v |
Visualization Download Comparison Subscribe
50

v DateTime | Sciect Date || Visualize |




History

Temporal
Interval

Spatial
Accuracy

Application

PERSIANN

Original algorithm
(1997) 2

2-day latency 2

0.25% spatial resolu-
tion for

PERSIANN-CDR 10
48

Hydrological and
hydroclimatic appli-
cations 2

PERSIANN-CCS

Developed to over-
come PERSIANN's
latency issues 2

Hourly temporal
resolution 2

Hyperspatial resolu-
tion of 0.04° 2. 16

Near-real-time ap-
plications, flood
modeling 2 &4

PERSIANN-CDR

Produced from orig-
inal PERSIANN
framework using
GPCP V2.3 monthly
rainfall and CPC
4-km IR Tbdata 2

Daily 2 ©

0.25% spatial resolu-
tion & 10 18

Hydrological and
climate studies,
studying changes
and trends in daily
precipitation, ex-
treme precipitation

gvants 2 18 20
48 48

PDIR-Now

Intended to super-
sede
PERSIANN-CCS 2

Hourly, with short
latency (15-60 min)

0.04° x 0.04° spa-

tial resolution 2
147

Near-real-time hy-
drologic applica-
tions, such as flood
forecasting and de-
veloping flood inun-

dation maps 2 55
51



~« GLOBAL PRECIPITATION MEASUREMENT

NASA

%
Y

Missions BEIF! Applications Science Resources Education

Home > Data > Visualization

IMERG Global Viewer https://gpm.nasa.gov/data/visualization , , NASA W°T""e ,_
View the latest near-realtime GPM IMERG global T e .
precipitation datasets (30 minute, 1 day, 7 day) on an . ey 1\ W B

interactive 3D globe in your web browser. STORM Event Viewer

=N - ~
2017N0V 81 € > N

GES DISC Giovanni
including TRMM and GPM

GIOVANNI T Bridge Between Data and Science v4.16 Release Nofes Browser Compatiblity Known lssues
Time-Averaged Scatter temporarily unavailable... [1of 2 messsges| fead Mo

Jef Rarlall

Precipitation & Applications Viewer Wi T - ) 2 e Avermged ap
VleW and download va rlous prec|pitatlon and E I - ‘_ 4 ¥ ] r 1 Time Averaged Map of Mulli-satefiite precipitation estim: Lewmga-ugasa\(br?LjDr‘-a}F\’::‘:unEremrljllr:ded‘ﬁ?rwneravu&e)mﬂ-hwr\yﬂ.i deg. (62 SMERGHH
applications datasets from the past 60 days (30 A sy —aesy [ =

S ;

minute, 1 day, 3 day, 7 day precipitation, floods
nowcast, landslides nowcast). Download datasets in
various popular formats (TIF, SHP, arcJSON, geoJSON,
topoJSON) and learn how to directly access the data
via the PMM Publisher API.

Sutect Region fouth amarca B Dufe: 2016-11.18 Detaget]! obwmenaLaeenn B

3 Ehow . Lagerds 3 Shaw Controls. Lu_ad Da_l:a


https://gpm.nasa.gov/data/visualization/global-viewer
https://gpm.nasa.gov/precip-apps
https://gpm.nasa.gov/storm-viewer/EventViewer.html
https://gpm.nasa.gov/data/visualization/worldview
https://giovanni.gsfc.nasa.gov/giovanni/
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SMOsS

Soil Moisture and Ocean Salinity (SMOS)
Soil Moisture Active Passive (SMAP) Emp lDHS

Uses rodar and i Utilizes thermal
: microwave :
microwave 3 and optical

; radiometry for
sensors for soil sensors for

p soil moisture > :
moisture estimation

SMAP

Landsakt Series

MODIS
Provides optical Offers spectral
data for soil observations for
moisture nmoisture

estimation estimation
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Global Water Watch

By Deltares, WRI, WWF

Interactive viewer
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MODIS satellite . "
) World View 2 satellite SenseFly eBee UAS

Octocopter UAS l

QuickBird WorldView-3
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2D Modeling Capabilities -

-

Floodplain Mapping !

(I"

[Fathom @}-‘”

Climate Scenario Insights -

Urban Planning Support !

-

Al

Flood
Modeling
Software

*\.\

.

J

. {& MIKE+ 2D Overland J

: - Risk Assessment

f

e B

~- Mitigation Strategies

- Multi-GPU Architecture

- oy ] |

~- Early Warning Systems

[[Iﬁ Earth Intelligence Engine ]

s B

- Generative Al Integration

~- Community Preparedness
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Data Collection

; .
. Sentinel-2 . Streamflow
Rainfall data Data Soil Data Data Historical
Floods Data
LULC Map & Satellite

images

IDF Curves for
Different RPs

Flow Boundary

Flood Hazard Maps for
Different Scenarios

Flood Inundation
Maps

Calibration & Verification
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» The extraction of highly detailed horizontal and vertical information as DEM Introduction

Models requires VHR Stereo-Pair images with highest level of details or Drone
photography. The sub-meter or imagery from Worldview which offers better
resolution makes extraction and characterization of even more accurate and
reliable details of study area surface possible, so the client ordered in-track stereo

colored Worldview images with resolution 30-50 cm.

» There are two types of DEMs: Digital Terrain Model (DTM) and Digital Surface
Model (DSM). DTMs represent the bare ground surface excluding any man-made
features while DSMs represent the earth’s surface including all objects on it.

REGENERATION OF KABUL HILL SIDE



» Digital representation of elevations
in a region is commonly referred to
as a digital elevation model(DEM).

» When the elevations refer to the
earth’s terrain, it is appropriately

referred to as a digital terrain model
(DTM).

» When considering elevations of
surfaces at or above the terrain
(tree crowns, rooftops, etc.), it can
be referred to as a digital surface
model (DSM).

REGENERATION OF KABUL HILL SIDE

4 Z, elevation

DSM Introduction

4 Z, elevation

DTM




Methods:

1. Photogrammetry: Using aerial or satellite i
imagery to create 3D models of the Earth's
surface.Types:Ground-based,Aerial,Space-
based,Satellite-based.
2. LiDAR (Light Detection and Ranging): Using
laser technology in the near-infrared e - |
spectrum to measure distances to the Earth's sl oot T e
éurface and create high-resolution elevation
ata.
3. Interferometric Synthetic Aperture Radar
(InSAR): Using radar technology to measure
ground deformation and create elevation
models.
4. Structure from Motion (SfM): Usin
overlapping images to create 3D models and
extract elevation data.
5. Topographic surveys: Conducting ground-
based surveys to collect elevation data and
create DEMs in Different GIS softwares.

Introduction

REGENERATION OF KABUL HILL SIDE



Free sources for DEMs:

1.  USGS Earth Explorer:SRTM (Shuttle Radar
Topography Mission) data;

https://earthexplorer.usgs.gov/

2. NASA Earthdata: ASTER (Advanced
Spaceborne Thermal Emission and Reflection
Radiometer) data;

https://www.earthdata.nasa.gov/

3. NASA Earthdata: Alos-PALSAR-1 (PALSAR was
one of three instruments on the Advanced Land
Observing Satellite (ALOS)-The Phased Array L-
band Synthetic Aperture Radar (PALSAR), also
known as DAICHI on board JERS-1) data ;

https://search.asf.alaska.edu

REGENERATION OF KABUL HILL SIDE

SRTM

ALOS-PalSAR

Introduction


https://earthexplorer.usgs.gov/
https://www.earthdata.nasa.gov/
https://search.asf.alaska.edu/

Introduction

Stereo Imagery

Stereo satellite imaging refers to the
technique of capturing images of the
Earth's surface using one, two or
more satellites in order to create a
three-dimensional view of the terrain.

Introduction

Along-track stereo imagery

» High-resolution optical stereo imagery

» Synthetic Aperture Radar (SAR) stereo
imagery

» LiDAR (Light Detection and Ranging)
stereo imagery

Across-track stereo imagery

REGENERATION OF KABUL HILL SIDE ﬁ ?{FOTEK—YAPI

ngineering Consultancy



Introduction

Pleiades stereo Pleiades tri stereo

3 °
Tri-stereo Imagery x X ;(\l/\ Introduction

* The Pleiades-1A and Pleiades-1B \/
Satellite sensors can be programmed oolE5 oo 28
to coIIeFt Trl-Stergo Imaggry for the oo a4 g4l |BE
production of high quality 1m-2m ] ] Do |00

DEM's for 3D Urban and Terrain
modeling. The Tri- Stereo acquisitions
reveal elevation that would otherwise
remain hidden in steep terrain or
urban canyons in dense built-up areas.

STEREO TRI-STEREO

REGENERATION OF KABUL HILL SIDE m PROTEK-YAPI

h =+ Engineering Consultancy



Ortho-rectification Introduction

* Ortho-rectification is the process of reducing Raw Imagery
geometric errors inherent within
photography and imagery. General sources of

geometric errors :

/7

% camera and sensor orientation Clevation Model

+¢ systematic error of the camera /sensor
s topographic relief displacement

e Earth curvature Least squares adjustment
techniques during block triangulation
minimizes the errors associated with camera
or sensor instability.

Orthorectified Imagery

* The ortho-rectification process takes the raw
digital imagery and applies a DEM and
triangulation results to create an ortho-
rectified image.

REGENERATION OF KABUL HILL SIDE ﬁ PROTEK-YAPI

Engineering Consultancy



RPC - Rational Polynomial Coefficient Introduction

A mathematical (polynomial) model
that link the pixel coordinate of an
image to the ground space
coordinate (without requiring a
physical camera model).
Ortho-photo?

RPC only (not ortho-rectified)
(d RPC + DEM(not ortho-rectified)
1 RPC + DEM + GCP

REGENERATION OF KABUL HILL SIDE ﬁﬂ PROTEK-YAPI

Engineering Consultancy



Position and crientation

from GNSS-Inertial
Satellite Triangulation

Introduction
* The process of determining the

X,Y,and Z ground coordinates
of individual points based on
Image coordinate
measurements

Calibrated Camera

Direct measurements
on ground without
GCPs

REGENERATION OF KABUL HILL SIDE ﬁ PROTEK-YAPI

Engineering Consultancy



The specifications of selected images of study area

No | Type Image ID Band Date Product Type | Satellite
Name
1 Stereo 103001003F1B4EOO, MIS,8 2015/04/12 | Stereo OR2A WV02
1030010041710800 Bands

REGENERATION OF KABUL HILL SIDE




; i : ; : : ~ Legend
. p . Faga o A SR Et PP . ¥ oops
The specifications of GCPs selected LEmE e L e e [ essen oo
ll‘ 2
of study are for triangulating of stereo TRt
images
Row X Y Z Type
1 511086.3 3818225.4 1786 Active GCP
2 511634.9 3818088.6 1780 Active GCP
3 513014.2 3818026.2 1780 Active GCP
4 513648.9 3818089.8 1776 Active GCP
5 514141.6 3818629.7 1773 Active GCP
6 514631.2 3818734.2 1778 InActive GCP
7 515442.3 3819042.3 1773 Active GCP
8 511308.4 3818670.2 1787 InActive GCP
9 510455.5 3819181.3 1794 Active GCP
10 511650.4 3819019.8 1788 Active GCP
11 512189.7 3818686.1 1784 InActive GCP
12 513095.1 3818978.2 1780 Active GCP
13 513515.9 3818804.8 1777 InActive GCP Vo
14 514214.1 3819115.7 1788 Active GCP Gl |
15 511549.5 3819610.2 1788 Active GCP ey
16 512161.3 3819923.9 1799 Active GCP
17 511419.4 3819923.9 1814 InActive GCP
18 512268.7 3820160.4 1844 InActive GCP
19 512333.4 3820364.7 1918 InActive GCP
20 512592.8 3820529.8 1880 InActive GCP
21 512666.2 3820302.3 1812 Active GCP
22 513086.5 3820015.2 1785 Active GCP
23 513722.4 3819518.9 1898 Active GCP
24 513368.1 3820049.6 1809 Active GCP
25 514035.0 3819916.6 2044 Active GCP
26 514606.1 3819615.2 2014 InActive GCP
27 513646.9 3820651.2 1781 Active GCP
28 512840.4 3820725.8 1807 Active GCP
29 512030.5 3821458.4 1794 Active GCP | : Sta‘;ﬂ‘mm
30 511641.1 3821506.1 1825 Check Points e
31 511347.8 3821147.8 1800 Check Points t t s

REGENERATION OF KABUL HILL SIDE




; Legend

In total, a minimum of 31 GCP points, - ;-;--;:"»““-'i et n T i . 5 R T saecer
three check points, and more than 529 '-

tie points for the project were sk INER Oy R [

7:% Check Points

] InActive GCP

d i . .. i A eams, L : ; -
measured. ; i % 3 L
Er-rda ok motiAa L e
. A A s i - Y,
A A : &l o %,
A K A A A : A "d’
. A a2 s A A : = 4 A :
A Ak ) ¥ %,

» Select features that can be o an e 0 s e ,}.

identified accurately at the ‘ e ee T ot BN AN
resolution of the raw image. il e S g o oyl B T
el iz gt A ey R R S SN L
> Select features that are close to P s P e ‘“‘a e g
the ground. el e N
> Avoid using shadows as GCPs. © ET ARG ARNANEL TRe ey gk
Although shadows may be easy ' fmm e 'Z A
to see in the image, they are not e LT INpe T ] -
permanent and can move from L ae T o R
one image to another. o i e S e
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Extracting DEM & DTM Models

REGENERATION OF KABUL HILL SIDE

1| PROTEK-YAPI
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Stereo Images Processing and Triangulation
DIGITAL ELEVATION MODEL (DEM) GENERATION
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DSM EXTRACTION AND DEM FILTERING
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DSM EXTRACTION AND DEM FILTERING
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Flood Hazard Mapping
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Discharge flow rates of District 3 watersheds based on Fullers equation

Watershed Area Fuller_Qmax (5- Fuller_Qmax (10- Fuller_Qmax (25- Fuller_Qmax (50-

Approx. location Fuller_Qmax (100-year)

(Ha) year) year) year) year)

The confluence 218473 89 103 121 135 149

Tangi Sayedan 173638 74 86 101 112 124

Pule Sukhta 42359 24 28 33 36 40
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Flood water area extraction using historical information and satellite data
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Flood Modeling and simulation
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flood water area map extracted based on satellite
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Orontes watershed and Salamiyah city watershed
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Figure 15 Fload extents on the Sentinel-2 shtellite Image, | 1rit.|;gp date: 17 November 201E, Locatien Tall at tut Dam in
Figure 34 Flood event in salamiyah city eastern part of Salamiyah city |
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Figure 38 Flood depth of the study area with 2-year return period



@

Agrs Blian Agien fur | s

o ﬁhldllmm[rﬁtﬁ
vt period 3 oyoir

Legend

A Dam

— Sreams

L o el

€78 Watirahed
E:_'_':- T
Fload Dopthim)
Walua

L
a

Lt

—
N
Bcalia il Al = - OB

| 3 L|+ s = i
T

iH] proTex.vas: :
Figure 39 Flood depth of the study area with S-year return period




(‘Qﬁf*

Rgss Kliag Agvars iy | Labaagw

T il N
Felmm perh Hikvear

Legend
& Dam
— Grpame
Ly Hgrly

 AakErshed

Flood Depth{m})

vaos
-

e 200

e LT
Beeiis WL AN @ §- 200,000
w.$,.. i L

@ PROTEK-YAPI

F~girdarng Cnrs

\ A
Lt gin
A - &)
‘ n

G e NS

= 4
n

T - T

33

Figure 40 Flood depth of the study area with 10-year return period




-~

e

s Blaan Agrsins lap 1 Labaia

Wiy THH 1
Flood depiimb with
retur v 2

Legend
A Bam
—_— ETEA T
iy Thaivebon
:."i
E'_ Walerslai
X

15 mub welensens

‘- Bailkanps
Fload Depthim)
Yalie
' g 10
Loww °0
'-"'_I
ik
o
) J 3 i
e
-\...\..-_ __."
e e
hs Scabo Wl AL & 1200, 8080
&

ﬂj_'l PROTEK-YAPI

Tl rmmdiegg Coaliad by

- - T

L] T L

Figure 41 Flood depth of the study area with 25-year return period




@

s Erap Agenoy b Llakie

N By '
Fhamit diepii{mm) wiah
wetarn peried 15 pear

Ly IRaider
Y
i;l ‘Wi s
T Bk weeshets

‘ Bridng

Flood Depth{m)
Walum
. Hoh A1
LB )
_.l'l.-l:l 7
i | i
."I I-"II
3
“iy
E T
g
T ; ’.ﬂ‘m
y Boaie gk ALY = 42060, 000
“.$ G l
—
ol rroTEX-YARI :
A Lt ey v Ly 7= e 3=
Ld T L]

Figure 42 Flood depth of the study area with 50-vear return period




-
hpa Ehan Ageacs e | L i

o Flooil Harard ﬂnp.

Legend
& Tmm
— EETETTIE

ﬁ- CHy Dhijiken

1‘-:':_" ‘Waksrsheid
i.:-:; Eul_ wabsrgieds
Hazard Class

o Flooa
T very Lom

Loda

BT AT

B o
’- ‘Wary Higry

]
|I ¥
3 HA
V3
’
T A
H Boals at A3 = 130,500
*|a e Tl T
% T
£

ol eroTEX-vAPRI

Sl rEy Curmiey

o = i
e

: Hl;l.m“l'llﬂ'lﬂll.ll}lll'lw

e

=

Figure 84 Flood hazard classes of the study area




ol 20b b = oM D) aole

000 NN



	Slide 1: سنجش از دور در مطالعات سیل و تهیه نقشه های سیلاب
	Slide 2
	Slide 3
	Slide 4
	Slide 5: ردیابی وشناسایی مناطق انتشار گاز متان توسط ماهواره سنتینل-5
	Slide 6
	Slide 7
	Slide 8
	Slide 9: تغییرات دمای متوسط سطح زمین
	Slide 10: مفهوم چرخه طبیعی گازهای گلخانه‌ای 
	Slide 11: سهم ایران در تولید گازهای گلخانه ای
	Slide 12: اثرات افزایش گازهای گلخانه ای بر وقوع بارش های سیل آسا
	Slide 13: اثرات گرمایش جهانی و وقوع رخدادهای حدی 
	Slide 14: اثرات تغییرات آب و هوایی بر وقوع پدیده های حدی
	Slide 15: تعاریف سیل
	Slide 16: انواع سیلابها
	Slide 17: عوامل اصلی وقوع سیلابها
	Slide 18: عوامل اصلی وقوع سیل در ایران
	Slide 19
	Slide 20: تصاویر ماهواره ای راداری سنتینل-1 : قبل و بعد از وقوع سیل گمیشان استان گلستان( اواخر اسفندماه سال 1397) 
	Slide 21
	Slide 22: وقوع سیل در دروازه قرآن شیراز
	Slide 23: وقوع سیل در شهر قم
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28: داده ها و اطلاعات مورد نیاز در مدیریت و ارزیابی ریسک سیلاب
	Slide 29
	Slide 30: تقسیم بندی انواع سنجنده ها
	Slide 31: چه تعداد ماهواره در فضا است؟
	Slide 32: انواع پهپاد ها و کاربردهای آن ها در مدیریت سیلاب
	Slide 33: کاربردهای پهپادها
	Slide 34: مزایای لیدار در تهیه نقشه سیلاب ها LIght Detection And Ranging(LIDAR)
	Slide 35: حسگرها و تجهیزات تله متری آبشناسی
	Slide 36: حسگرها و تجهیزات تله متری هواشناسی
	Slide 37: انواع رادارهای هواشناسی
	Slide 38: رادار داپلر و کاربردهای آن در مدیریت ریسک سیلاب
	Slide 39: رادار دوال پولاریزه و کاربردهای آن در مدیریت ریسک سیلاب
	Slide 40: رادار آرایه فازی
	Slide 41: پوشش شبکه رادارهای زمینی هواشناسی کشور
	Slide 42: انواع رادارها و ماهواره های هواشناسی و کاربردهای آنها در مطالعات سیل
	Slide 43: داده های ماهواره های هواشناسی در زمینه ارزیابی ریسک سیلاب
	Slide 44: سنجنده های بارش
	Slide 45: ماهواره های اندازه گیری بارش
	Slide 46: داده های جمع آوری شده از طریق ماهواره ای بارش
	Slide 47
	Slide 48: TRMM
	Slide 49: GPM
	Slide 50
	Slide 51
	Slide 52
	Slide 53: ماهواره های اندازه گیری رطوبت خاک
	Slide 54
	Slide 55
	Slide 56: ماهواره های با قدرت تفکیک مکانی خیلی بالا
	Slide 57
	Slide 58
	Slide 59
	Slide 60: نقش پردازش ابری در ارزیابی ریسک سیلاب
	Slide 61
	Slide 62: انواع مدل های پیش بینی جو و سیلاب
	Slide 63: مدل سازی سیلاب ها و انواع آن
	Slide 64: انواع نرم افزارهای مدل سازی سیلاب و کاربردها
	Slide 65: روش های شبیه سازی حوضه های آبریز
	Slide 66: مدل بارش- رواناب برای شبیه سازی و مدل سازی سیلابهای شهری 
	Slide 67: روش مدل سازی بارندگی مستقیم 
	Slide 68
	Slide 69: مطالعات موردی 
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79:       
	Slide 80: GCP 
	Slide 81: GCP 
	Slide 82:   
	Slide 83: Ortho image-mosaic creation  
	Slide 84: Stereo Images Processing and Triangulation Digital Elevation Model (DEM) generation  
	Slide 85: DSM Extraction and DEM Filtering
	Slide 86: DSM Extraction and DEM Filtering 
	Slide 87:   
	Slide 88:   
	Slide 89:   
	Slide 90
	Slide 91
	Slide 92
	Slide 93: flood water area map extracted based on satellite images
	Slide 94: flood hazard map
	Slide 95: Orontes watershed and Salamiyah city watershed
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102
	Slide 103
	Slide 104
	Slide 105

