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Modeling the amounts of rain and 
their environmental effects for some 
areas of Salah al-Din, using satellite 

data 
A B S T R A C T  
 

The research focuses on the use of satellite images in climate 

studies, as these visuals reflect the measurement of the amount 

of rain on the surface of the land cover. This study can also be 

considered the beginning of the development of climate 

studies, specifically the local climate and at the site and site 

levels. 

   The study area is located within the semi-mountainous region 

with a transitional climate that is characterized by extremism in 

its climatic elements. The study was able to build a model of 

precipitation quantities based on the JAXA satellite visuals in 

the Arc Gis program. This is done by using the GPM model, 
which is an acronym for Global Perception Measure, which is 

affiliated with the JAXA satellite, whose function is to measure 

rain in the world in a format that the Arc Gis program converts 

to the Raster format. The study led to a statistically test of the 

model’s accuracy by matching their data with the ground 

stations. The station’s position was taken and the pixel value on 

which the station is located was extracted in the designed 

models. The study reached a very large percentage of data 

convergence in most of them (99%). This was reflected in the 

region’s environment in terms of drought, which were tested in 

models based on satellite visuals such as NDWI Water Cover 
Models, NDVI Vegetation Index, and CL of Biocortex adopted 

for extraction on Landsat 8 visuals. 
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Digital ModelsARC GIS

 pixel

 -:study areaهنطقت الدراست  .1
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 ARC GIS10.6.1



 

 188 

 -:Problem studyهشكلت الدراست  .2
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 :العىامل المؤثرة على تببين كميبث الامطبر المحليت في منطقت الدراست .7

The Nature Surface
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DEMARC GIS10.6.1
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 النسبت % 2الوسبحت/كن الوصف الارتفبع/م ث

 44.27 5325.1 الأراضي السهليت 97 - 47 1

 32.59 3920.9 الجزيرة 153 - 97.1 2

 13.81 1661.1 اقدام الورتفعبث 246 - 153.1 3

 5.64 678.4 السفوح 339 - 246.1 4

 3.69 443.8 التلال 720 - 339.1 5

 الوجووع
  

12029.3 100% 

DEMARC GIS10.6.1.

 

 

Orographic
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 2الوساحة/كن اسن الوسطح نىع الوسطح الوائً ت

الشاري، العظٍنالثرثار،  بحٍرات 1  2062.4 

 130.8 نهر دجلة، نهر زغٍتىى، نهر العظٍن هجاري دائوة الجرٌاى 2

 غٍر هعروفة الاودٌة الوىسوٍة هجاري هؤقتة الجرٌاى 3

 الوجوىع
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 . 

 بنبء انمىذج لكميت الامطبر في منطقت الدراست: .8
(GPM) Global  Precipitation 

Measuring  

TRMM

 GPM  (JAXA)

222102

TRMMGPM

TRMM
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GPMTRMM

GPM

GPM

 

GPM

Scott Braun

GPM

GPM

GPM

GPM
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JAXA. 

 

 GPM Global Precipitation Measuring

 NASA

NC4) 

NC4

 ARC GIS 

 Vector Polygon

 IDWPoint
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GPM

 Model Builder 

GPM
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GPM 

https://disc.gsfc.nasa.gov/datasets/GPM_3IMERGDF_06/summary?keywords=GPM. 

 

 
GPM

GPM ARC GIS 10.6.1

- 

 

https://disc.gsfc.nasa.gov/datasets/GPM_3IMERGDF_06/summary?keywords=GPM
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 اختببر مصداقيت النمبذج المصممت وانعكبسبتهب البيئيت .9
- 

 GPM

 GPM 

 

X 

GPM 

Y 

 

X

 

GPM 

Y

24/01/2102 0.4 0.3 1.0 1.4 1.3 1.0 

22/0/2102 2 2.2 1.0 2.4 2.4 1 

10/1/2102 4 3.2 1.0 2.2 2.2 -1.0 

هعدل  طردي تام  1 الارتباط

 الاختلاف

1.0 

هعدل  طردي تام 1

 الاختلاف

1.12 
 %011 %011 درجة التأثٍر

 مع المحطات الارضية GPM ( مطابقة كميات الامطار 7شكل )
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 .ARC GIS10.6.1الوصدر: اعتواداً على برناهج            

 

GPM

 أهم الاثبر البيئيت لتببين كميبث الامطبر: .01

- 
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- Normalized Difference Vegetation IndexNDVI

 NDVI 

 NDVIModelbuilder
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NDVI

 NDVI ARC GIS10.6.1

 NDVI

 الفئت ث
NDWI 

03/12 
 الفئت

NDWI 

14/09 
 الفئت

NDWI 

26/06 
 الفئت

NDWI 

06/03 

دوى 
غطاء 

 نباتً

0.238- - 0 330.3 0.268- - 0 328.2 0.297- - 0 341.9 0.292- - 0 342.1 

كثافة 
 ضعٍفة

0.001 - 0.105 10905.7 0.001 - 0.105 10579.3 0.001 - 0.105 9878.6 0.001 - 0.105 6672.4 

 3909.9 0.186 - 0.106 1419.8 0.186 - 0.106 793.4 0.186 - 0.106 589.3 0.186 - 0.106 كثٍف

كثافة 
 عالٍة

0.187 - 0.519 203.9 0.187 - 0.567 328.4 0.187 - 0.606 388.9 0.187 - 0.568 1104.9 

 الوجوىع
 

12029.3 
 

12029.3 
 

12029.3 
 

12029.3 

NDVI
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 NDVI

 

 

 (CLCrust Index 

CL

 CL 

 
 CLModelbuilder
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 CL

 الفئبث ث
CL 

14/09 
 الفئبث

CL 

26/06 
 الفئبث

CL 

06/03 
 الفئبث

CL 

03/12 

 9478.90 1 - 0.87 9155.60 1 - 0.9 11553.1 1 - 0.83 11375.9 1 - 0.88 جافة

 1169.70 1.01 - 1.01 1152.90 1.01 - 1.01 86.4 1.01 - 1.01 145.1 1.01 - 1.01 هتىسطة

 1380.70 1.09 - 1.02 1720.80 1.11 - 1.02 389.8 1.11 - 1.02 508.3 1.11 - 1.02 رطبة

 الوجوىع

 
12029.3 

 
12029.3 

 
12029.30 

 
12029.30 

CL

CL
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CL

CL  ARC GIS10.6.1

 :Normalized Difference Water Index المائي  المسطحات مؤشر  

 NDWI

NDWI(
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 NDWI 

 NDWIModelbuilder
 

 

 

NDWI

NDWI  ARC GIS10.6.1 

 NDWI 

 الفئت ث
NDWI 

03/12 
 الفئت

NDWI 

14/09 
 الفئت

NDWI 

26/06 
 الفئت

NDWI 

06/03 

بدوى 
 غطاء

0.620- - 0.090- 11201.4 0.61- - 0.09- 11554.7 0.67- - 0.09- 11621.4 0.639- - 0.090- 11389.6 

 639.7 0.3 - -0.089 407.9 0.33 - -0.08 474.6 0.31 - -0.08 827.9 0.276 - -0.089 هٍاه

 الوجوىع
 

12029.3 
 

12029.3 
 

12029.3 
 

12029.3 

NDWI 
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 الاستنتبجبث 

 

 ARC GISModel builder

 GPM

JAXA

ARC GISRaster

 

 

 التىصيبث
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https://disc.gsfc.nasa.gov/datasets/GPM_3IMERGDF_06/summary?keywords=GPM
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