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Background and Objectives: Nowadays, decision-makers consider the
integrated management of crisis and risk management in the face of
drought. So far, the North Khorasan Province has suffereda lot of damage
due to the drought risk. Therefore, in this case study, determining drought
vulnerability and type of meteorological drought risk condition are major
research problem in the last three decades, especially.

Materials and Methods: In this research, the Deciles Index (DI) was
used to determine meteorological drought conditions. Firstly the monthly
rainfall statistics were collected and tested for accuracy, precision and
homogeneity of data from 27 selected meteorological and rain gauge
stations during the period from 1990 to 2015. Accordingly, the factor of
percentage of droughts occurrence and were determined with yearly time
scale for each station, and then the Drought Hazard Index (DHI) was
extracted for each of the different intensities. Then, the drought hazard
index was extracted by assigning weights and degrees to each drought
class based on drought severity. Meteorological drought vulnerability
was also calculated using physical and socio-economic indicators.
Subsequently, vulnerable areas of drought were identified. Finally,
drought Risk quantification was calculated based on two factors:
potential drought hazards and vulnerability rate, and then drought risk
areas were specified.

Results: The results of research on drought conditions showed that the most
severe droughts occurred in the region in 1990, 1995, 2001 and 2008. Based
on the drought hazard index, the results showed that the south western area
and part of the northeast of the region, equal to 41.13% of the province, is a
region that is prone to severe droughts. The largest of area (64.36% of the
area) that located in the eastern part of the province has had severe drought
vulnerability. Generally, about 85 percent of the total area of North Khorasan
province has been affected by severe to moderate drought vulnerability.
Also, about 75 percent of the entire area of the province has a moderate to
severe drought risk.

Conclusion: The results of this study indicate that the hazards
and vulnerabilities caused by meteorological drought seriously threaten
North Khorasan province. The meteorological drought risk maps can be
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a helpful alert tool at risk reduction plans for all policy makers, managers
and stakeholders in the research area. This issue is of particular
importance in the planning of agricultural activities, the optimal use
of water resources and green water management, especially in this
province, where the livelihood of its agricultural also depends on rain-fed
agriculture.
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Table 1. Classification of droughts using the Deciles Index.

aas

aas

VJL.VS...':;'- Cordy )y L;L..S..p Caxd g sy
Drought situation Deciles rank Drought situation Deciles rank
s I Dl K
i S/ 60-70% 7 S <10% 1
Weak wetness Very severe drought
‘]a“d - Lw - B L.ﬂ P
s e 70-80% 8 A Sl 10-20% 2
Average wetness Severe drought
Las g Lge Jlo i
o e 80-90% 9 5 20-30% 3
severe wetness Medium drought
S e s s i
e et S 90-100% 10 2 30-40% 4
Very severe wetness Weak drought
Lo
S 40-60% 5,6
Normal
— . \ . . Cls .
DHI= (MDrxMDw) + (SDrxSDw) ) Gl (OHD' Jlkes hs jasls o

+ (VSDrxVSDw)

MDr ( JLSix s Lasls DHI O 5 &
MDW aw e i s oy by e am s
w53 SO daw e JlacSit Il 4 bogs o 05
035 SDw s JlSiex J- 4 by
s VSDP s Jlesiis S 4 by e
VSDW L L JlSex Sl o by

s e s Sl by e 03

Ay

5 s b JSis g 5l S a
Gt kil gl el s
5 088Y) LSe35 SSe iy, Jesis
505 sime ke e b Sl eslinad oo
50) A sl ¥ Jsdr Gills ol | Sl
L s s jasli ae doe 55 (14
sl sbplie @l ) daly 5 Y s Sl eslil
SlaSis s slacg Lol 5o e dlowe YL
Sy adke e laas o gl el
IDW i, 5l sl b 5 GIS Jame s iass
UDHI il oot ool 52 s 5 SLOsss
(Yer) 555000 5 cala by gla fass 5l el

OA) L Gag IS Y Jgdr illas

1- Drought hazard index
2- Weights
3- Rates



VE+e Y D)Lo.n:’ A 0,92 4«5‘&9&,&7 cblis ‘_gl.hu.«.&:s).!

(Y 9 \o) QJL‘&.L"’ IR W ‘5\.&4&33 “ bﬁf Q\’_J.: 9 thj‘g -Y J_g.k’
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Figure 7. Percentage of drought risk index area in
North Khorasan province.
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Figure 9. Standardized map of land use
susceptibility to drought.
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Figure 11. Standardized weight percentile map of soil
organic matter in the province.
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Figure 6. Map of drought prone areas in the annual
period of drought in North Khorasan Province.
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Figure 8. Standardized population density map
in the province.
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Figure 10. Standardized Map of Soil Usable Water
Capacity (0-100 cm Depth).
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Figure 13. Annual drought risk map in North Khorasan province.
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Figure 12. Drought vulnerability map in North Khorasan Province.
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