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5. Watershed Health
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8. Cloud Model
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3. Vulnerability

4. Standardized Precipitation Index (SPI)
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Fig 1. The location of the studied area in Kermanshah Province and Iran
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Vulnerability(vul) =

obs (1) std( )
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Table 1. Precipitation situation in selected stations during 1961 and 2021 in Kermanshah Province, Iran

e B olisbe S Lo NS IR
Harsin Kermanshah Sahneh Variable/ Station
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The mean annual precipitation (mm)
260.6 272.0 271.1 (rashe) dlale Al 51
The maximum monthly precipitation (mm)
211 199 219 Aol ok slaels slaad

Number of months without precipitation
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Fig 2. Monthly SPI drought index values in the period of 1961-1980 in Kermanshah Province, Iran
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Fig 3. Monthly SPI drought index values in the period of 1981-2000 in Kermanshah Province, Iran
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Fig 4. Monthly SPI drought index values in the period of 2001-2021 in Kermanshah Province, Iran
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Fig 5. Distribution of monthly SPI drought index during 1961 and 2021 in different stations in Kermanshah Province, Iran in
various periods of 1961-1980 (a), 1981-2000 (b), 2001-2021 (c)
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Fig 6. The watershed health indicators in different periods in Sahneh, Kermanshah and Harsin stations in Kermanshah

Province, Iran

R, ®Hersin @ Kermanshah & Sahneh R, mHersin ®Kermanshah Sahneh
0/52
0/51 0/47
0/43
0/50 039
0/49 0/35
) o o o & = o o o o S S
5 3 8 8 EE E 3 E 2 o2 ¢
O O O S 8 B8 5 58 5
S 8 8§ 8 8 B® 2 8 & 8 38 R
[e] [e] [« (e O —_
RelResVul
V. ®@Hersin #Kermanshah i Sahneh # Hersin @ Kermanshah & Sahneh
1/00 0/60
0/80
0/60 0/50
0/40
0/20 0/40
— p— p— — [\ ) [\®) —_ —_ —_ —_ N )
s % 8 g8 E B s § ¢ § B B
T O O
O O O () () S O O =) =) =) =)
s & 3 =& 8 = & 2 £ g8 § E

oLzile S Ol 53 oy jp 5 0liile S cimns (LrolKinyl 55 cilises slao, 35 Jgb )3 il Codhu slaasls -V IS
Fig 7. The watershed health indicators in different time series lengths in Sahneh, Kermanshah and Harsin stations in

Kermanshah Province, Iran
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Table 2. The percentage of changes in reliability (R ), resilience (R ), vulnerability (V ) and average health (R R

A\
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indicators in different periods compared to the whole period in Kermanshah Province, Iran
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Abstract

Watershed health provides an integrated view of the factors influencing the watershed conditions. In the
current study, the data length effect on changes in SPI-based watershed health index was evaluated using the
R R_V  framework for the period 0f 1961-2021 in Sahneh, Kermanshah, and Harsin stations in Kermanshah
Province, Iran. For this purpose, reliability (R ), resilience (R ), vulnerability (V ) indicators, and mean
watershed health (R R_V ) were calculated in different periods. According to the results, watershed health
indicators were different in 1961-1980, 1981-2000, and 2001-2021. In addition, with the increase in the
length of the statistical period, health indicators had different changes, so that in short-term data, the changes
of the indicators mentioned above were more than the whole period. The maximum changes in the first 30
years of the statistical period, and with the increase in the length of the statistical period until the end of the
period, changes decreased. Accordingly, the last 30 years of the statistical period have reliable results in
calculating health indicators. Considering massive calculations, climatic data deficits, and limited stations
while increasing the length of the statistical period, it is suggested to use the climatic data of the last 30

years to estimate watershed health.
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