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Japaswe ob Cultivation area of D Cultivation area of G Cultivation area of F
Product’s name S KW i oy S KW
ha % ha % ha %
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Tea
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Others**
S ol 81615 118250 84314
Total area

* The values are the ratios to the total area of the basin.

** Wheat, barley, legumes, fodder crops and vegetables
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Table 2- Number and area of the reservoirs in the developmental areas
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Command area Number of pond Pond area Storage volume (MCM)
F 399 1167.11 11.67
G 116 1531.29 15.31
D 110 3949.33 39.49
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Table 3- Specifications of renewable energy plants in Guilan province

Nl
26958 U sy dlaes Nominal Average Gross Technical Plant operation
Name of power Number power practical production consumption hours
plant of units power
olglKe gl Celw Slgsls i celw
Mw Mw 1000 Kwh hr
29t e 5 88 88 124895 624 1622
Sefid-rud Dam
Jizie o3b
Wind power 1 92 92 115526 0 _

plant of Manjil
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Table 4- Specifications of non-renewable energy plants in Guilan province
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Figure 2- Long-term average monthly net water requirement (million cubic meters) All required nodes under the reference
scenario (regardless of nexus perspective)
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Figure 3- Difference of net water requirement by considering the linkage approach, regardless of the linkage approach (cubic
meter)
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Table 5- Annual net water requirement (MCM) all demand nodes in the study range up to 2020

2016 2017 2018 2019 2020

SV 259 Oa 2113.026 1819.634 2136.954 2050.667 2275.556
Without Nexus approach

g 3555 b 2121.670 1828.291 2145.952 2059.421 2284.292

With Nexus approach
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Figure 4- The difference between the water requirement of the network and the non-energy sector
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Table 6- The values of delivered water and the requirement of network for medium-long term 2014-2014 (MCM)

S 35559) 9k

A ) _ 1603.188
WS 4 s o S Without Nexus approach
Total water delivered to the network SV 2,59, b 1611.700
With Nexus approach
_ g 355295 O9% 1736.206
& e 4 4 b lade Without Nexus approach
Water demand g 3N b 1744.718

With Nexus approach
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Figure 5- Difference of supplied water compared to non-consideration of the energy sector
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Table 7- Annual Water Supply (MCM)
2016 2017 2018 2019 2020

S 2,29) O
Without Nexus 1349.7 1225.8 1275.1 1218.6 1399.6

approach

S 2,59, b
With Nexus 1358.4 12345 1283.7 1222.4 1407.5

approach
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Figure 6- The difference of unmet demand compared to non-energy sector
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Table 8- Water shortage amount in the form of a long-

term monthly average compared to energy sector
consideration (MCM)

S3a9liS
Agriculture
DS’ by S T T
Consumer Foumanat Central East
| 25 o 55798  136.176 117.571
Without Nexus approach
g 25529, 55.811  136.431 117.680

With Nexus approach
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Table 9- Monthly changes in the storage volume of the Sefidrud Dam as a long-term average (MCM)

92yt
Scnario

Oct Nov Dec Jan Feb

Mar Apr May Jun Jul Aug Sep

3,508 (s
SHm 1161.1
Without Nexus
approach
GV 2,509, b
With Nexus
approach

11525 11499 11222

1159.7 1151 11454 1120.6

11418 1163.5

1140.2 11619 1225

12259 12865 12942 12727 11645 1169

1285.7 12935 12722 11635 1167.7
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Figure 7- Difference between evapotranspiration values in both Nexus (energy considerations) and without Nexus (without
energy)
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Introduction: Implementing Integrated Water Resources Management requires balancing conflicting goals,
and the effects on developing countries, which have a poor institutional capacity for change, and suggests a
slower pace of integrated water resources management. The growing population of the world, especially in
developing countries on one hand, and the need to provide food for this population, on the other hand, have not
been the result of overreaching of resources. In this manner, the continuation of an untapped harvest of resources
will endanger the sustainability of the region in the near future. Food production is largely depending on the
water so that 70 to 80 percent of the water extracted from resources is consumed for irrigation, which is the
reason why irrigated cultivation is regarded as inefficient consumers. Understanding how to extract, manage and
consume water is the key to solve this problem. On the other hand, the health and safety of communities and
agricultural production require energy. Principally in irrigation, it is not possible to extract water without
consuming energy. Seeking to establish the goals of the third millennium of the United Nations, researchers have
presented a variety of interdisciplinary approaches to achieve a dynamic balance in the food production and
consumption of resources, most notably the approach of Water, Energy and Food (WEF) Nexus. Considering the
limitation of the resources which is increasing day by day. This approach causes productivity increase by
integrating water, energy and food cycles. Managing water, energy and food, despite the inherent systemic
differences, are very similar, due to the close relationship between the system perspective and their interaction
with each other, a new concept is now called a Nexus approach. This viewpoint describes the interconnected
nature and the interplay of the three sectors.

Materials and Methods: This research was carried out in Sefid-Rud dam Irrigation and Drainage Network.
Sefid-Rud basin is located in the Guilan province, which is benefits from high precipitation, but factors such as
dams construction in the upper reaches of the Sefid-Rud dam, the timely inconvenient precipitation and the lack
of infrastructure to harvest the runoff, causes water shortages in the area. It is worth mentioning that 50% of the
Guilan households have engaged in rice cultivation and more than 70% of the lands are located in the irrigation
and drainage network of the Sefid-Rud dam. Hence, reducing rice cultivation in this region will have a great
impact on economic and social life. Managing a Nexus approach to provide WEF security requires integrated
and analytical approaches that can identify cross-sectoral exchanges, cost-effective planning, policy, and strategy
management. Therefore, in this study, WEAP and LEAP software were used for managing water and food
resources and managing the energy sector in Sefid-Rud irrigation and drainage network, respectively. Then, the
integrated water resources management in the area was addressed by establishing a linkage between these two
applications. In the first part of this study, the parameters output such as net water demand, water resources share
for each demand node, unmet demand and the coverage regardless of the energy sector were compared.

Results and Discussion: The results reveal that the annual water requirement of the Sefid-Rud irrigation and
drainage network in 2016 with the NEXUS approach estimated about 8 million cubic meters more than the non-
NEXUS approach. Agriculture is the most water-consuming node in the region and there are lots of
dependencies on rice cultivation as the most water-consuming crop in the Guilan region. The next step aims to
balance the supply and demand, the unmet demand at the agricultural section in the Foomanat, Central and East
areas under various management scenarios. These scenarios are including dredging, increase the efficiency of
transmission and distribution channels of irrigation and drainage networks, and eliminating unauthorized wells
were evaluated.
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Conclusion: By examining the results of the applied management scenarios mentioned above, the 30%
increase in the efficiency of transmission and distribution channels of irrigation and drainage networks in Sefid-
Rud has the greatest impact on meeting the demand and reducing the unmet demands of triple areas. As a result
of the 30% efficiency improvement scenario, decrease the agricultural demands of the Foomanat area, the central
area, and the east (about 29.1, 84.5 and 62.1 million cubic meters, respectively) more than the reference scenario.

Keywords: Guilan province, Integrated Management, Nexus Approach, LEAP, WEAP



