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Introduction

Water is a primary and fundamental need for survival, industrial development, and economic prosperity. In
other words, the key to development depends on the expansion of water resources and their optimal use. To achieve
this, the correct allocation of water resources to different uses based on priorities is of great importance (Loucks
and Van Beek, 2017). Any management planning to control water consumption in the agricultural sector requires
a correct understanding of the mutual influence of variables controlling water resources and consumption on each
other in order to ensure optimal provision of agricultural water needs and also to ensure the improvement of the
economic situation of farmers (Veysel, 2024). The purpose of this study is to examine and compare available water
resources and uses, including agricultural, drinking, industrial, and environmental needs, for the Tajan River basin,
including the two parts of the Tajan Plain and the river basin up to the entrance to the plain during the exploitation
season, in order to determine the possible shortage of water supply in different months. It is worth mentioning that
the results presented in the report on the study of water resources and needs of the Tajan River Basin (Pandam
Company, 1402) were used to prepare this article.

Materials and Methods

The Tajan River is one of the important rivers of Mazandaran Province, which originates from the Hezar Jarib
Mountains and flows into the Caspian Sea after passing through the city of Sari in Farahabad. The enJulye
catchment area of this river up to the entrance to the plain with an area of about 4050 square kilometers and the
Tajan Plain with an area of about 800 square kilometers, has been considered as the study area to investigate water
resources and uses. In this study, long-term statistical data from hydrometric stations of the Zaremroud (Garm Rud
Station), Lajim (Vastan Station), Chahardangeh (Varand Station), and Tajan (Kordkheil Station) rivers, as well as
the inflow and outflow statistics of Shahid Rajaee Dam (during the ten-year operation period of 1390-1400) as the
main source of water supply for the Tajan basin, have been used. For groundwater resources (wells), information
obtained from the Mazandaran Regional Water Company in 1400 and basic water resource studies have been used.
Regarding water ponds, the results of the interpretation of new satellite images in the form of a land use map have
been used.

Results

The results of the surveys show that in the entire study area, including the Tajan River basin to the entrance to the
plain and the lands of the Tajan Plain, there are about 119,800 hectares of pure agricultural land in the form of
irrigated and dry-land cultivation, of which 74,500 hectares are irrigated and the rest are dry-land cultivation. There

Authors retain the copyright. This is an open access article distributed under Creative Commons
o Attribution 4.0 International License (CC BY 4.0).

https://doi.org/10.22067/jsw.2025.94387.1490



https://jsw.um.ac.ir/
mailto:Maleki@mzrw.ir
https://doi.org/10.22067/jsw.2025.94387.1490
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/jsw.2025.94387.1490
https://orcid.org/0000-0002-4173-1489

VP LT- 0 oF 0)lod ¥4 alar oS g O @y 25 FY

are fish farming ponds with a total area of 550 hectares in the Tajan Plain, which are generally related to warm-water
fish. Also, some of the ponds located in the area are used for aquaculture. The total water requirement of the Tajan
Plain area (agriculture and aquaculture) is 492 million cubic meters, and in the upstream lands (the Tajan basin to the
entrance to the plain), this requirement is estimated to be 106 million cubic meters. The total drinking, industrial and
tourism drinking needs of the region (Sari, Miandoroud and Kiasar counties) are 7.68 million cubic meters per year.
The estimated environmental demand of the Tajan River is also equivalent to 100 million cubic meters per year.
Available water resources for various uses include the regulated water flow of the Shahid Rajaee Dam, the seasonal
flow of the rivers in the middle basin, dam water storage, and groundwater resources. To compare uses with available
water resources, three comparison levels including normal, dry, and very dry water years have been used. The volume
of water that can be extracted from the Shahid Rajaee Dam in the first six months of the year for normal, dry, and
very dry water years is 231, 194, and 122 million cubic meters, respectively. The volume of water that can be
extracted from ponds and wells located in the area are estimated to be 12.8 and 176 million cubic meters per year,
respectively.

Discussion and Conclusion

A comparison of water needs and available resources indicates that the total water shortage in the Tajan Basin is
166, 231, and 324 million cubic meters in normal, dry, and very dry years, respectively. Similarly, in the Tajan Plain
area, the shortages are estimated at 147, 212, and 305 million cubic meters for the same conditions. In other words,
in a normal or normal water year, there is a water shortage of about 150 million cubic meters in the irrigation network
and the Tajan Plain area. The reduction in available water resources, including decreased outflow from the Shahid
Rajaee Dam, leads to resource constraints and consequently causes water shortages in the lands of the Tajan Plain.
In the dry water year, the water shortage was mainly due to the decrease in discharge from the Shahid Rajaee reservoir
dam and the rivers of the middle basin. Therefore, in addition to the necessity of managing water distribution and
scheduling, as well as improving the Tajan irrigation network, which will partially reduce the amount of damage
caused by water shortage, the construction of the planned dams on the Zaremroud and Chahardangeh rivers is very
important in regulating the monthly discharge.
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Figure 1- Location map of the study area
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Table 1- Land use in the Tajan river basin area (Area in hectares)
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Table 2- Area of rice fields in the sub-basins of the Tajan river (Upstream lands)
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Table 3- Status of irrigated and rainfed cultivation in the EnJulye study area
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Table 4- Net irrigation water requirement of different agricultural and horticultural crops in the EnJulye Tajan basin
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Table 5- Monthly distribution of gross water requirement of crops (m3/ha)

- 5 . 3 % s : 3;%
H = % . < 1] Q — < - o
s3g20ne Jyome ol %'gisg 239222 %5 xiziniaitiging
a, B 2 = s 3 3= t IS < < - i
Area Product name 3L n 2z X &%). ¢ g é g g S 3 g
'_
9By, juxl ase @") 1530 2000 2900 3200 2300 300 - - - - - - 12230
Cudd 4 (63959 (i1 o Rice
o ool oS (a2 ol) L
(s )l 253) ) 175 425 1525 1725 1425 1000 150 O O O O O 6425
Tajan river basin  Gardens (Stone fruits)
up to plain P 1200 2100 990 - - - -0 0 0 0 0 429
entrance Wheat
(Traditional
irrigation = 990 1930 1050 - - - - - 0 0 0 0 3970
network) Barley
R?)é)e 1210 1580 2280 2500 1830 240 - - - - - - 9640
|
P 905 1590 750 - - - - 0 0 0 0 o0 325
Wheat
= 210 1450 800 - - - - 0 0 0 0 0 2460
Barley
(shb)slsle 05 g4y 1200 1200 480 - - - - - 3810
Forage corn (Summer)
= (855) b - - - 560 2220 1640 145 - - - - - 4565
S Soybean (Summer)
2 I
!’i 5 o 860 1600 380 - - - 0 0 0 0 0 0 2840
e Rapeseed
a 9
(= - 210 590 2320 2620 2640 380 - - - - - - 8760
g = Clover
8 b ohew 106 257 924 1045 85 600 90 O O O O O 3887
s Stone Fruits
v = s
g}& Sl - 360 2100 1900 - - - - - - - - 4360
2 s Vegetables
c
s (dame sLi) gyt pg> S
& Second rice crop - - - 260 3500 1230 350 - - - - - 5340
(Transplanting)
(4Blo ) @2 pgd cudS
Second rice crop (Stalk - - - - 1750 1230 350 - - - - - 3330
Cultivation)
S - 530 1720 2500 1900 - - - - - - - 6650
Vegetable crops
(&l ye) el 180 455 1200 1180 880 450 30 0 0 0 0 0 4375

Gardens (Citrus)
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Table 6- Irrigation water requirement of agricultural lands in the Tajan plain area (MCM)
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_i 5T . = & - 5 5 > $c
S8 AN _ a4 . = a8 5 38 2 .S _ c c
Jpome  MEE AT Tz AL az3Z ¥ 38 3E migl T2 48 »é
Product 83 33< 3= 33 5a 2 XE £ 928 S g c 55 9¢ a0
3) zT : ~g o 2 a ° w 3 £
°r
S” 25800 31.2 408 588 645 472 6.2 - - - - - - 249.0
Ice
(LS 5o) clel
Gardens 22460 404 102 269 265 197 101 0.67 - - - - - 98.0
(Citrus)
““"L*“’_ 3964 042 101 37 41 34 24 0.35 0 0 0 0 0 15.5
Stone fruits
Pz 1000 0.9 1.6 0.7 - - - - 0 0 0 0 0 3.0
Wheat
lbsle <0 1200 - - - 1.0 14 15 0.6 - - - - - 45
Forage corn
e 1200 03 07 28 31 31 05 - - - - - - 105
Clover
by 500 - - - 03 11 0.8 0.1 - - - - - 2.0
Soybean
‘A
s 500 0.4 0.8 0.2 - - - 0 0 0 0 0 0 15
Rapeseed
Gl Jypae
Vegetab]e 200 - 0.1 0.3 0.5 0.4 - - - - - - 15
crops
Sbrra 200 - 01 04 04 - - - - - - 1.0
Vegetables
&) ddome oS
(cslagle 1000 - - - 08 12 13 05 - - - - 40
Re-cultivation
(Forage corn)
By pyd CiS
Second rice 10000 - - - 1.3 26.2 12.3 35 - - - - 43.0
crop
& 68100 37.3 553 93.8 1025 1037 35.2 5.7 - - - - 433.5
Total
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Table 7- Water requirement of agricultural lands in Tajan river basin up to the plain entrance (MCM)
g 3
o - — — — he]
< A T = @ ] > . S _ &c
Jgazme %‘5 a':i%‘igr;{é}g,%E %%”‘3'@.7.2 2 g S 32 w3
Product 3= %EK =243 =22 ¥g "8 E "8 g 55 3§ ¢
LY "g ° 2 & 5 & 1%
= s
@f” 5000 7.6 100 145 160 115 15 - - - - - - 61.5
Rice
(4 yolw) ilEly
fruits)
Pz 4700 56 9.8 4.6 - - - - 0 0 0 0 0 20.0
Wheat
= 4700 46 90 49 - - - - 0 0 0 0 0 185
Barley
C.e.?
Total 15300 180 291 254 175 130 25 - - - - - - 1060
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Table 8- Agricultural and aguaculture water needs in the enJulye study area (MCM)

. Month sl
ISy
B . 3 g & N
A Water — (p3;9)8 Cudgdyl 35 i e e e U 2! &> o Wl o
requirement  aprij| May June July AugustSeptemberOctoberNovemberDecemberJanuaryFebruaryMarch
= 3 o
28 9 mL3
} o ~ D23
25 § X ER 37.3 55.3 93.8 102.5 103.7 35.2 57 0 0 18.1 18.1 18.1 488.0
5 = - 9E T
<<
3 X
Ly 8
g o 3%
§28 ZHT o5 06 09 10 07 01 - . . . - - 40
$8< 9 8
o
Técjl 37.8 55.9 94.7 1035 104.4 35.3 5.7 0 0 18.1 18.1 18.1 492.0
ota
& 8
4 g8 @
¥ ,c£ Y2
2385 w3 180 291 254 175 130 25 - - - - - - 106.0
a0 9F
PN T
9% FE <
2 ==
T 5 odgine 55.8 85.0 120.1 121.0 1174 37.8 5.7 0 0 18.1 18.1 18.1 598.0

Total Project Area
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Table 9- Annual drinking and industrial water demand of Sari and Miandorud counties (MCM)

O e o Caheo §53,5 0y o>
County Drinking Industry Tourism Drinking Total
294l 5 il 55.21 6.1 2.99 64.3
Sari and Miandorud

{‘"lﬁ‘ 1.34 3 0.08 4.42

Kiasar
See 56.55 9.1 3.07 68.72

Total
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Table 10- Water discharge status of rivers in the central basin within the study area
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5 92 = & 3'5fg;‘&%m—;}g%%%%‘%gagggg%’ggs«ga?55
= : ) ™ g = S J o - “a
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R Sis s
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S o Very dry
N Sk
1393-1394 b 985 1.19 121 104 095 295 251 311 283 231 298 11.07 17.19 42.0
ry
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.2
< [T
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Figure 2- Diagram of the share of water discharge from Shahid Rajaee Dam and the rivers of the middle basin in normal and
dry water years (first six months of the year)
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Table 11- Monthly distribution of extractable water from the Shahid Rajaei Dam system and rivers in the central basin

(MCM)
$s
~ o Do S N B E ] E E P e_c é
3% 32 3% ‘g'ﬁé*a—?}g§§%8‘3.‘;5::“5%5{5&z“Zu
3 3 =4 x < ol S a2 X5 o J > o 9 - 38 3
) 2 ke < ﬂ(%— o (ZD 8 i @ = 3 5
oy O
-
-(-\—»@9)5)0;;5 52 369 323 371 213 67 38 37 35 55 44 64 1495
Tajan (Dam output)
”'}\j 48 21 11 07 0.7 067 098 217 205 163 308 4.08 10.1
= Lajim
— (<5 .
302 > P 386 2058 11.7 648 592 49 89 98 101 964 135 244 88.18
2S g Zarem Rood
I 2.
"\8(—“ Syl 2475 133 6.72 6.86 697 487 663 66 917 7.82 119 16.1 6347
53 E Chahardangeh
= (525 (29%) 28
< e : 455 132 39 49 68 75 16.95 246 298 19.34 3362 47.0 80.0
Tajan (Kordkheyl output)
(048 35)) My bawsgie
(Rounded)
.(—\wg?»&)y,d 331 421 369 354 153 35 27 27 26 27 27 26 1365
Tajan (Dam output)
L’:;l 29 088 046 053 015 064 043 039 078 05 087 29 5.6
3.8 > 22 138 167 169 146 133 295 25 311 283 231 298 1107 229
- S o Zarem Rood
o = Z
B %g 45 e 149 179 158 311 150 954 267 267 412 255 441 1029 459
- > Chahardangeh
= Qa . R
(U5 rsp) o 352 130 068 437 066 63 187 99 837 131 115 120 168
Tajan (Kordkheyl output)
(cmh))o)@:’]ﬁm%
Average balance 314 451 400 361 311 103 64 0 19 68 98 149 194
(Rounded)
ﬁwﬁ?k)y’d 362 13.31 13.24 2722 567 3.088 3.71 368 366 368 37 363 669
Tajan (Dam output)
. ’°“>\j 077 099 052 004 025 017 092 031 063 128 229 089 274
. = Lajim
= S > 5
2= D 51 78 48 10 39 228 736 30 456 541 124 69 249
Y& o Zarem Rood
-Qj g s Sl
o A 45 128 54 22 70 259 785 237 384 31 6.6 296 34.49
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> . R
= § UBSeA)e® g, 95 05 035 15 06 14 59 70 60 158 21 70
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(a.x‘b.\}))o)@]a.‘.:y‘.o
125 320 240 300 150 80 60 35 60 75 9.0 120 122

Average balance
(Rounded)
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Figure 3- Changes in the water table level of the Sari-Neka unconfined aquifer during the years 2011-2021 (Tajan Plain area)

Table 12- Monthly distribution of available water from various sources under the current situation, considering the average
flow condition (Water Year 2011-2021)

b.!s.\?u
Area

S e (gubkee — Al woxs
Monthly volume - MCM

Ol el galie
Water supply
sources
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235958

3!
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R
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w
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2.5
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18

48.0
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14.4

47.0

3.3

50.2
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1.9
355

8.4
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3.0

3.0
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1.02

1.02

5.0
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1.02

4.0

1.02
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Table 13- Monthly distribution of accessible water from various sources in the current situation in dry water year 2014-2015
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Figure 4- Available water resources and needs of the enJulye study area in normal, dry, and very dry water years (MCM)
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Table 14- Monthly distribution of accessible water from various sources in the current situation in very dry water year 2017-

2018
CSe o (g — Ailalo e
Monthly volume - MCM
@ S . °
g < Ol el ailie - & g 5 3) L2
= * * o _ - g E . E — o X =
a < Water supply sources 2‘.;': Tzh L X5§'§ 85 €5 Ffas3S383 358
a 9 Eﬂ:l 2813%8304«&‘02.’—2«1“3«5:
3<Gem PP IRE 8T g 882 S 8E
: 2 Z a il L 3 [ i)
3 =
9 Sy e deo jlodd oS b >
< Lf'l"" Ase> LSL““"'L:’%)
% Regulated flow from Shahid 125 32.0 240 300 150 80 60 35 60 75 9.0 120 122.0
é\‘g Rajaee dam & middle basin
39 rivers
i) 5 Water ponds s, l 09 18 27 23 13 _ 9.0
—?3 E] Wells ol> 174 223 289 502 355 141 27 102 102 102 102 1.02 168.4
{=
w Return water 5, ol 37 96 72 90 45 24 _ _ _ _ _ 36.4
Total gex 345 657 628 915 56.3 245 87 45 70 85 100 130 336.0
9 Sy e daw jlodd ok b
LSJL.A 4..429> L;Lm:b'l&.}})
Regulated flow from Shahid 125 32.0 240 300 150 80 60 35 60 75 90 120 122.0
. £ Rajaee dam & middle basin
(- rivers
,g) & Water ponds lauc 09 18 26 22 13 8.8
S - -
= Wells ol> 9.0 115 150 264 185 7.2 11 0.22 022 022 022 0.22 87.6
Return water i, ol 37 96 72 90 45 24 36.4
Total zex 26.1 549 488 676 393 176 71 37 62 77 92 122 255.0
(o yio (ygabee) S b g Suid crwgiio (o Jlw 55 @slio 9 3L dww e —10 Joua
Table 15- Comparison of needs and resources in average, dry, and very dry water years (MCM)
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