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Figure 1- Spatial pattern of the Palmer Drought
Severity Index (PDSI)
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Figure 3- The Atrak watershed as a part of the
Caspian Sea watershed
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Table 1- Sub-basins of the Atrak Watershed

. Area
No. Name of sub-basin (km?)
Atrak River from the mouth to the
1 confluence of the Sombar branch 4902
(Atrak Payab)
2 Sombar River 1957

Atrak River from the confluence of
3 Sombar branch to the confluence of 3258
(Khartot branch Middle Atrek 1)

Atrak River from the confluence of
the Khartot branch to the confluence

4 of the Samalgan branch (Middle 4701
Atrek 2)
5 Atrak River between Pish Qala and 5982
Reza Abad (Middle Atrek 3)
6 Atrak River upstream of Rezaabad 5630

(Sarab Atrek)
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Figure 4 - Sub-basin status of the Atrak watershed
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Table 2 - Specifications of the Target Station

Station Aghmazar

Altitude 563
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Table 3 - Drought Severity Changes
Drought severity Threshold Values
Very severe humidity Greater than 2

severe humidity 1/5to 1/99
mild Humid 1to 1/49
Mild Drought 0t00.99
Moderate Drought -1to-1.49
Severe Drought -1/5 to -1/99

Very Severe Drought Smaller than -2
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Table 4 - Results of Drought Characteristics at the Study Station

i Frequency of SMDI SMDI Frequency of . .

Sub-basin SMDI duration intensity SRI SRI term SRI intensity
1 6 40 3.2 9 40 44.3-
2 8 39 432 10 40 5.3-
3 6 73 77.1 10 40 5.3-
4 6 57 05.2 10 39 3-
5 7 38 12.2 9 46 05.3-
6 8 37 2- 10 46 95.2-
7 4 54 83.2 8 48 24.2-
8 9 45 46.2 8 46 5.3-
9 7 43 12.2 8 44 2.3-

s 6 [—— CCSM4RCP26—— BNUESMLRCP26

o & CCSM4-RCP8.5 =——— BNU ESM-RCPS.5

g8 4

=

5L 2 / \

= ;«Eg 0

= Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec

0590 GLagr yluw (Suan bl 2 Lod (Gloj lag pw -V S
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Evaluation of agricultural drought under climate change scenarios with
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Abstract

Determining the climatic and hydrologic characteristics of each watershed is essential for agro-climatic and
water resources studies of given region. Observation of rainfall, temperature and other meteoroidal variables, as
well as drought monitoring plays a significant role in understanding the conditions of the watershed under BNU
ESM Model, RCP2.6 climate change scenarios (Scenario 3) during the future period. The current research was
conducted with the aim of determining drought conditions in the Atrak River sub-basin using the SWAT model.
According to the SRI index the highest projected drought index value during the future period under scenario 3
is be equal to 15 and, which is 5 units more than the corresponding baseline period. According to the SSWI
index, the highest occurrence of drought in future periods is under scenario 3in projected to be to be 10. In
general, under all selected scenarios and in the entire study area, agricultural drought has a lower number of
occurrences than hydrological drought. Based on the results, in all scenarios, the average number of
hydrological and agricultural droughts will increase compared to the baseline period. The longest period of
hydrological drought in the next 30 years is equal to 70 months, which occurs under the 4" climate change
scenario (BNU ESM Model, RCP8.5). It should be noted that the longest period of agricultural drought is
calculated as 70 months, which would occur under scenario 4. The results showed that the response of
hydrological and agricultural droughts to climate change will not be the same, and agricultural droughts
responds more significantly.

Keywords: Agricultural Drought, Atrak basin, Climate change, SWAT Model
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