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Abstract

In this study, drought monitoring in different areas of Iran's
climate are performed based on three drought indices of SPI,
RDI and SPEI in stations Babolsar, Bandar Abbas, Sabzevar,
Shiraz and Zahedan. The correlation between the drought
indices in 12-month scale with 12-month moving average of
Precipitation, ETo and four meteorological parameters
including minimum and maximum temperatures, wind speed
and relative humidity were calculated. According to the results
SPI index showed the highest correlation with rainfall. Also
significant correlation were observed between SPEI index and
ETo in different climatic station. ETo correlation with SPEI
index shows extremely high values in low.rainfall-and dry
stations which increased as the precipitation<to ETo ratio
decreased. Meteorological parameters affecting ETo showed
higher correlations with these parameters compared to their
correlations with drought indices. The correlation value of
meteorological parameters affecting ETo with droght indices
is directly affected by their correlations with ETo. Due to high
correlation of ETo with drought conditions in most of the
studied stations it is suggested that in arid and semi-arid area
the SPEI index be used for drought monitoring. Using SPI
index is not recommended in these areas in any way. However,
in areas in which the ratio of precipitation to ETo is close to
one, Using indices which are based on rainfall such as SPI can
be a good representative of the region’s drought status.
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Table 1- Some of the climatic characteristics of studied synoptic stations
0 3590 Sy giams SWoIu] 2sp 9 O Oloogad I (A0 -) Jgsa

Average annual  Average relative Average Average Rainfall

Station temperature humidity annual rainfall ~ annual ETo  ETo ratio Climatic zone
9] (%) (mm) (mm) (%)

Babolsar 16.91 81.32 914.42 959.12 0.95 Coastal
Bandarabbas 27.12 64364 171.63 1936.84 0.08 Arid coastal
Sabzevar 17.83 40.03 193.11 1942.76 0.09 Semi-desert
Shahrekord 12.21 45.91 330.01 1198.91 0.27 Mountainous
Shiraz 18.28 39.67 3221 1815.51 0.17 Semi-mountainous
Zahedan 18.86 32.29 78.32 2115.57 0.03 Desert
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Table 2- Drought Indices correlation with studied parameters
2 2990 S Relyb b (JUSis gl pad L (Staod p3le -T oo

) Index ) Index
Station Parameter Station Parameter
RDI SPEI SPI RDI  SPEI
Babolsar 0.995 0.908 0.910 Babolsar ® -0.183  -0.401  -0.378
Bandarabbas ;'f’é 0969 0969  0.763 Bandarabbas S % 0428 0440  -0.405
Sabzevar % -‘g 0.992 0.916 0.510 Sabzevar 2 qg- -0479  -0478  -0.341
Shahrekord § g 0.993 0.868 0.475 Shahrekord g’ E -0.376  -0.247  -0.073
Shiraz § % 0.982 0.976 0.746 Shiraz § § 0544 -0561  -0.481
Zahedan 0966 0958 0474 Zahedan e 0532 0574  -0579
Babolsar -0.047 0436  -0.430 Babolsar > 0.026  0.280  0.277
Bandarabbas % -0.455 -0.545 -0.917 Bandarabbas % g 0.516 0.542 0.600
Sabzevar % ul—cj -0.386  -0.693  -0.984 Sabzevar % 2 0.614 0576  0.355
Shahrekord 2 5 -0.048  -0.517 -0.896 Shahrekord £ % 0391 0411 0304
Shiraz é -0.215  -0.382 -0.825 Shiraz g :T_é 0513 0540  0.505
Zahedan -0.322 -0.459 -0.981 Zahedan S} 0.514 0.594 0.784
Babolsar o) -0.040 -0.328 -0.317 Babolsar 0.079  -0241  -0.244
Bandarabbas % *g -0.339 -0.359 -0.365 Bandarabbas % g -0.082  -0.132  -0.391
Sabzevar S8 oo 0005 0043 Sabzevar s 2 0295 -0570  -0.871
Shahrekord g’ £ 0044 0252 0523 Shahrekord g £ 0032 0382 -0.716
Shiraz § E 0.157 0.160 0.136 Shiraz § 5 -0.050 -0.201  -0.636
Zahedan © -0.213 -0.260 -0.443 Zahedan -0.164  -0.237  -0.527
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Table 3- 12-month ETo moving average correlation coefficient with factors affecting it
Ol 32 5550 Jolgs LETo adlo VY S poin il Simmod ol pd pdlio - Jgua

Station Wind speed Relative humidity Max temperature Min temperature
Babolsar 0.795 -0.667 0.610 0.757
Bandarabbas 0.485 -0.496 0.303 0.308
Sabzevar 0.903 -0.275 0.273 -0.069
Shahrekord 0.798 -0.264 -0.117 -0.625

Shiraz 0.863 -0.293 0.239 -0.089
Zahedan 0.536 -0.750 0.521 0.441
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1-Standardized Precipitation Index

2-Reconnaissance Drought Index

3-Standardized Precipitation-Evapotranspiration Index
4-Evapotranspiration

5-Pearson Product-Moment Correlation
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