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i,
# 3.1.1 ULRP M iR S =T — 4 & K UIFHR
P . Approach for Application to
No. Classification Details Hydrological Cycle Model
1 Intake point and »  Location of water intake point (such asweir) and | »  Observed data (time series data)
water amount intake water amount provided to Modern/ isto be input into the model at
Semi-Modern irrigation scheme specified points
»  Location of intake facilities for traditional »  Location of wellsare input into
irrigation scheme and its intake amount installed the model, at which time series
along main river in the Urmia Lake Basin data of groundwater abstraction
»  Location of well and water intake amount isto be input.
»  Information onillegal water intake
2 Evaporation and »  Estimated evapotranspiration using satellite »  Based on land use classification,
Evapotranspiration image analysis calculated by Iranian side the following time series of water
»  Estimated evapotranspiration using demands are to be input into the
climatological data calculated by Iranian side model:
(time series data for long period is desirable) (1) Agricultural water demand with
*This dataisto be provided by the Iranian side irrigation loss for agricultural
»  Land use map distinguishable between land
agricultural areaand others (2) Aerial evapotranspiration for
non-agricultural land
»  Evaporation from lake water surface (Pan »  Observed evaporation isto be
evaporation at the climatological station adjacent applied with modification for
to the Urmia Lake) estimation of that from lake
surface
3 Dam »  Hydrological dataat primary dams »  Discharge from dams are to be
-Discharge for sectors input as upper boundary
-Inflow discharge into dam condition of river channel model
-Inventory list of dams
4 | Topology of Lake | »  Bathymetry survey result »  Topological dataof lake bed isto
bed »  (Datasurveyed in 2013 and in 2015 at the latest) be combined with land
topological data
5 | Additiona »  Hydrologica data updated since the previous »  Daily rainfal dataisto be
hydrological data survey converted into sub-basin average
-Daily rainfall rainfall by the Thiessen method
-Daily discharge »  Remaining three data are to be
-Daily lake water level utilized for verification of the
-Daily groundwater level calibrated hydrological cycle
*In the previous survey, data observed between 1980 model
and 2011 was collected.
6 | Geologica »  Thedata/information found in the formulation »  Geological conceptual model
information survey for detailed plan of the Survey developed by URLP with
-Information on geology and aquifer outsourcing isto be provided to
-Depth of geological layer the JICA Survey Team
-Hydrogeological parameter (e.g. hydraulic
conductivity, specific storage coefficient, soil
porosity)
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T—HDF = VFERIL ULRP L S, BTV ENBETH-OICESNTZT—XDER - &
AR EDEA, HET—2 & ULRP X, BIIOT —Z 0N T 7'a—F 72 KOy 25tk 2 itk
FORE LTc, TNHDOT—FF = v 71, &xIGHulk (FE, P, B0H) OKMEERE T L0
LINDHENATONT,

KIEBRET V> 7 Tid, IESNTZT—ZORLEN, BRINT-ETNVORBEICRKE S FET
b, THXIEDRIE EHIZ, ULRP EFET — 2IMRFENIM & T VORI DWW TH#E LT
— X OFIRIZ DN THEETT > T\ D, BIMFAEICES W CTIERTRER T — il (v V71—
a v ERGEOWIM) xR LD | T X WWEIEE 3.2 T L D LA TGRS KOV T S vz,

BTV U TICME T — 5 FRIOKCRSR, KR, #ig, g, BRI, Wk y hU—2
WO, BRIFTOALE ., WA, W NEEEALE ., WIS OALE 3 X OB O O EfE
PENRTERR « i s iz, WET — X ICAREMREZEIREL TCWDET—E B3 554, HEF— L%
ULRP L ik b, 7 — X INSEHEE O | AEFE, #ild] 2 MGt L 2 iva FEhi L7,

AKFRICBE S 28I, AHRKERET VAEET DI ROBE LTI EN 5 TERro
7ol HEREHIE N D O 78T HiCER: % i B R J:of?%fEL\ ZOT = KR EE L COKIEER
ETIVICATNT DFENEH SN2, S, METRIC IETHEE SN &R BEDOT — 21314 7 U H
BRSNS DD, METRIC I K 25 FIBRE 2 MR LI2RER. A 7 »ERl~O Hfifr g,
VETHDLZENHB L, HETFT— 2 OO, 1 T VERINAFEBET — 2 OWR Z i
FEhid oL Emol,

= 3.2.1 RET—E2DFzvIRA2 b

Iltems Checkpoints
Intake Point and Quantity | Check the validity of quantity of water intake by comparing irrigation schemes,
of Water Intake intake points and relevant plans on GIS
Evapotranspiration and Check the calculation process of evapotranspiration
Pan Evaporation *Since the amount of pan evaporation has an error of about 30%, the datawill be
used as checking order of magnitude.
Dam Operation Check the amount of water supply for each water-use sector by comparing

planned values and actual values
*1.4 times of annual water supply from the dams was input as the amount of
water use in the previous survey.

Topography of Urmia Topography of Urmia Lakebed will be integrated to the whole topography data.
L ake bed Although the topographic survey datain 2010 have been collected, the
topography of Urmia Lakebed has already changed by sedimentation so that the
relation between storage and water level has also changed. Therefore, the latest
survey data shall be obtained as much as possible.

Additional Hydrological | In addition to the collected hydrological data (from 1980 to 2013) in the previous

Data survey, outlier detection and check of secular change of hydrological
characteristics in Urmia L ake basin shall be conducted over the whole period.
Subsurface Structure Estimate distribution of main confined aguifer from the points of boring survey

and the location of groundwater measurement and depth of screen.
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3.2.1 Hukitm & BUKE

FEF— 2, BUKHIA EBUKED GIS 77— _—2ZHELTZ, ZOF —# %, 2008 Enb
2013 A E TOKRDMEHEIZET AR R TH D, 6 DOBUKGE GEE, M, £—F—KR
7L EWL KB, BEK) DENEIITOWNT, ARE, RRE, fTER. BUKHUSOKFIH B R, BUkE
HENTF— B N— 2R STV D, L, 207 —Z ISk 288 L T\ 5 b Tk
72, TRAMIMIX 2008 4E D 2013 4FTH D70, RRSINEZHEET 5 Z LIINECThH -7, KIEL
TTVOREEEZFDDLIZDICIE, BUKEOHENEE TH 5,

ARFIH TIiL, METRIC EIZ X W R S 7= R I X 2 AR EOHEN L, HIEBUKE &
WERUKEEZFEH L2, LER->T, ZOBKED GIS T—4_X—R[I2ET—Z L LTHH, 5
FTIZ, 6 2OBUKFIEIZBIT 2 & KEHBRHOBUKRZK 32112, ZhZEhOBUKE & EEHUK
BAF 32217 T, BEAMANELHEETHY | WIROKFIAREREH S LTS,

X 3.2.1 Bkt ER (HF) (1/6)
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FLCET AT — 2L, gL, EHERET —4%, LV e EbICRit s, XD
MEEILT — 2 1% 2014 FFEORIEFAAE L R U CTh Y | ¥ 322 134/ I ZiiiitisiZis 1 2 & L DN E %
R, BUE, KINEGLAOX APBE L TRY, 410X ARERT EI13MmiTTh 5,

7 3.2.31%, AV I IR O ARS8 5 7 Lokt BRIk E, BLOY AT L DY)
IrkE (SRITKEIZ 580 Zmd, 44 ORBRBOZ 20360 | KR 1413MCM, &R T o
AT 11 KDY | MK ET 1,053MCM Th 5,

Tk O KRB E & A ORE E LCid, A0 ik O B HGHICALE 35 Zarine Rud JIEI O
JF/KEDY 625MCM TR TH V. 14 LAb7= b OFERKEIL 10AMCM Th 5, AL I =iffjiig o
PEAA & HR L2 (& 3 % Shahr Chay ) OFRET/K BIE, 12D X L7217 T213MCM & 2FBIZKRE W,
AV 2 SR O FE PE I ALE S % Mahabad Chay )il O # T /K EiX, 1204 AT 190MCM & 3
FHIZREW,

F v X AR O AL HENCALE T D )R O 1> Th 5 Aji Chay JITTEEKIZIZ, 26 DX A
WD, 12721, ZTOMETKEITZ 9OMCM &7 1 X LHT720 OFEHIKED AMCM L7200,

Aji chay
Shahr Chay
Zarine Rud
Mahabad
Chay
3.2.2 2 LOER
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#* 3.2.3 TR S LB L BRETKBE
Average Storage
. Number of . Total Storage Volume Volume
e Dams e (ManM) (MCM/ Number of
Dams)

A. Under-operated Dams
Aji Chay 26 | East Azerbaijan 99.43 3.82
Baranduz Chay 1 | West Azerbaijan 0.35 0.35
Darik Chay 1 | West Azerbaijan 22.00 22.00
Gale Chay 1 | East Azerbaijan 0.25 0.25
Gader Chay 2 | West Azerbaijan 94.13 47.07
Mahabad Chay 1 | West Azerbaijan 190.00 190.00
Nazlu Chay 1 | West Azerbaijan 0.50 0.50
Residual 4 1 | East Azerbaijan 0.67 0.67
Shahr Chay 1 | West Azerbaijan 213.00 213.00
Sofi Chay 1 | East Azerbaijan 57.00 57.00
Gae Chay 1 | East Azerbaijan 38.80 38.80
Zarine Rud 6 | West Azerbaijan 625.06 104.18
Zola Chay 1 | West Azerbaijan 72.00 72.00
Total 44 1413.19 32.12
B. Under-constructed Dams
Aji Chay 2 | East Azerbaijan 282.50 141.25
Baranduz Chay 1 | West Azerbaijan 84.00 84.00
Gader Chay 1 | West Azerbaijan 122.00 122.00
Nazle Chay 1 | West Azerbaijan 145.00 145.00
Simine Rud 2 | West Azerbaijan 313.00 156.80
Zarine Rud 4 | West Azerbaijan 106.50 26.63
Total 11 1053.60 95.78
C. Proposed Dams
Lirang Chay 1 | East Azerbaijan 14.00 14.00
Residual 4 1 | East Azerbaijan 6.00 6.00
Total 2 20.00 10.00
D.Under-studied Damas
Aji Chay 8 | East Azerbaijan 58.18 7.27
Baranduz Chay 1 | West Azerbaijan 0.00 0.00
Gader Chay 1 | West Azerbaijan 49.00 49.00
Lirang Chay 2 | Ardebil and East 18.68 9.34

Azerbaijan
Nazle Chay 1 | West Azerbaijan 0.00 0.00
Residual 1 1 | West Azerbaijan 8.60 8.60
Residual 4 2 | East Azerbaijan 9.20 4.60
Simine Rud 3 | West Azerbaijan 15.30 5.10
Sofi Chay 2 | East Azerbaijan 111.50 55.75
Zarine Rud 7 | West Azerbaijan, 231.02 33.00

West Azerbaijan

and Kurdistan
Total 28 501.48 17.91

Data source: Ministry of Energy, Water Resources Management Company (IWRM Co.)

The Water Resources Management Company (LR, [IWRM Co.] ) ® Web X—Umb o m—
RENTz 12 OF AOERT — X OHRPNESINT, £ 324 1%, X LLZzOT—2 M ZRL TV
Do ZIUD 124 ADRRETKEIX 1,203MCM Th D | BEFD 44 ¥ LA OFaITKE 1,413MCM @ 85% T
bD, T, TNHO 12 ¥ AOREKEFEIL, 10078 km2 TH Y, BFT5 M4 X 2055, 194
LOREKERED 94% % 5D TND, TXTCOX LADHEHOEIRT — X ZNETE 5 Z L EAEN
N, EAT = P ST 12 DX AF, FRETKE EREKEREOR T, ¥ LOKREMG % DT
W5, LEN->T, RFLDOT =X, RiADDDOEUKE « $KBEOHEZ D2 D2 545471
EHTEDEEZLND,
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K B2ADFMPETRINTVDLF LT, KERET NV TERINTWLEHERF L THD, X LD
B SRR o6 & LT, 323ICFEEEX LDHN—A BIOMER—2O@EHFEE T, £
7o, 332512, 20154 & 2016 4ED 55D X L DRFHKl 70 & L3EHV— VR E v,

X LTENED FEN L 2015 F OV — VO AR Tl & O TlE, ZhE TOERBEOIE
KEOFE/MEEZRAWTTFREEZRE L TEB Y, BLENRMEE > T\ D, & LR RN
HINTEY, KERETVORGHIAEART —4 THY, T—XWE b RSN TS,

= 3.24 ABR—XDEREBET —IDPIRETEF L
: : : Duration of Daily .

No. Dam River Basin Province Data (Y ear/Month) Kind of Data
Temperature,
precipitation, reservoir
water level, reservoir
water area, inflow water
guantity, outflow water
guantity (evaporation,
leakage, pump intake,
drainage, electricity

1 Kardkandi Aji Chay East Azerbaijan | 2011/3~2014/12 generation, sediment
discharge, intake valve,
spillover and water
supply quantity
(drinking water supply,
industrial water supply
and agricultural water
supply, and other water
supply)

2 Nahand Aji Chay East Azerbaijan | 2000/3~2014/12 ditto

3 Tajyar Sarab Aji Chay East Azerbaijan | 2009/4~2014/12 ditto

4 f‘gzrkégaéél'z:rs')k Darik Chay X\’;ﬁbaijan 2012/6~2014/12 | ditto

5 Hasanlu Gadar Chay oiES . 2002/3~2014/12 ditto

Azerbaijan
6 | Mahabad Mahabad | West 1971/3~2014/12 | ditto
Chay Azerbaijan
West .

7 Shahrchay Shahr Chay Azerbaijan 2006/5~2014/12 ditto

8 Alavian Sofi Chay East Azerbaijan | 1997/9~2014/12 ditto

9 2}:;;?6‘5’ GaleChay | East Azerbaijan | 2009/4~2014/12 | ditto

10 | ZarineRud | W&t 2012/6~2014/12 | ditto

Gougerdchay Azerbaijan
Shahid Kazemi West
11 Bukan- Zarine Zarine Rud Azerbaiian 1978/3~2014/12 ditto
Rud (Bukan Dam) J
12 |zola Zolachay | W& 2011/9~2014/12 | ditto
Azerbaijan
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% 3.2.5 SRS LERIL—IL (Hasanlu Dam) (1/5)

Predictive values in the form of the program 2015-2016 (MCM)
Inflow Consumption/Outflow Others/Outflow
'2::")::9 Leakage
Prediction . (including Total .
Prediction power Reservior
of the . leakage Other outflow "
of inter- " Others Total plant " L Capacity at
Month |entrance to . Inflow " Domestic . N and Evaporatio | exploitatio and
basin Domestic " Agriculture | Industry (Flow consumpti | (discharge . . | the end of
the dam (MCM) quality - drainage n n from the | consumpti
transfer of stability) on from the . month
from over dam reservior on
water power .
Catchment consumpti
plant over on)
the dam)
Mehr 0.1 0.0] 0.1 0.0] 0.0 4.2 0.1 0.6 4.9 0.0] 0.0 1.1 0.0 6.0] 413
aban 12 0.0] 12 0.0] 0.0 0.0] 0.1 0.7] 0.8 0.0] 0.0 0.0] 0.0 0.8 417
Azar 13 0.0] 13 0.0] 0.0 0.0] 0.1 0.6 0.7 0.0] 0.0 0.0] 0.0 0.7] 423
Day 0.0 0.0] 0.0 0.0] 0.0 0.0] 0.1 0.6 0.7 0.0] 0.0 0.0] 0.0 0.7] 41.6
Bahman 0.0 0.0] 0.0 0.0] 0.0 0.0] 0.1 0.1] 0.2 0.0] 0.0 0.0] 0.0 0.2] 41.4
Esfand 0.0 0.0] 0.0 0.0] 0.0 0.0] 0.1 0.1] 0.2 0.0] 0.0 0.0] 0.0 0.2] 41.2
Farvardin 2.0 0.0] 2.0 0.0] 0.0 15 0.1 0.5] 21 0.0] 0.0 1.2] 0.0 3.3] 39.9
Ordibehesht| 6.0 0.0] 6.0 0.0] 0.0 3.0] 0.1 0.5] 3.6 0.0] 0.0 2.0| 0.0 5.6 40.3
Khordad 1.7 0.0] 1.7 0.0] 0.0 6.0| 0.1 0.5] 6.6 0.0] 0.0 2.1 0.0 8.7] 33.3
Tir 0.0 0.0] 0.0 0.0] 0.0 7.0] 0.1 0.5] 7.6 0.0] 0.0 2.8 0.0 104 22.9
Mordad 0.0 0.0] 0.0 0.0] 0.0 6.5] 0.1 0.5] 71 0.0] 0.0 1.5] 0.0 8.6 14.3
Shahrivar 0.0 0.0] 0.0 0.0] 0.0 6.0] 0.1 0.5] 6.6 0.0] 0.0 0.7] 0.0 7.3] 7.0
Annual 12.3 0.0| 12.3 0.0] 0.0 34.2 1.2 5.7] 4.1 0.0] 0.0 11.4 0.0 52.5|
Predictive values in the form of the program2016-2017 (MCM)
Inflow C ion/Outflow Others/Outflow
Prediction . (including Total .
Prediction power Reservior
of the N leakage Other outflow N
of inter- . Others Total plant " . Capacity at
Month |entrance to| N Inflow . Domestic N s and Evaporatio | exploitatio and
the dam basin (MCcM) Domestic ualit Agriculture| Industry (Flow consumpti | (discharge drainage n 1 from the | consumpti the end of
transfer of a Y stability) on from the 9 N month
from over dam reservior on
water power .
Catchment consumpti
plant over on)
the dam|
Mehr 0.0 0.0] 0.0 0.0] 0.0 0.2] 0.1 0.5] 0.8 0.0] 0.0 0.8 0.0 1.7] 24.6
aban 1.0 0.0] 1.0 0.0] 0.0 0.0] 0.1 0.6| 0.7 0.0| 0.0 0.4] 0.0 1.1 24.5
Azar 3.0 0.0] 3.0 0.0| 0.0 0.0] 0.1 0.6| 0.7 0.0| 0.0 0.1] 0.0 0.8] 26.7
Day 11.0 0.0] 11.0 0.0] 0.0 0.0] 0.1 0.6| 0.7 0.0| 0.0 0.0| 0.0 0.7] 37.0
Bahman 18.0 0.0] 18.0 0.0] 0.0 0.0] 0.1 0.1] 0.2 0.0] 0.0 0.0] 0.0 0.2] 54.8
Esfand 6.1 0.0] 6.1 0.0] 0.0 0.0] 0.1 0.1] 0.2 0.0] 0.0 0.5] 0.0 0.7] 60.2
Farvardin 0.0 0.0] 0.0 0.0] 0.0 2.5] 0.1 0.5] 31 0.0] 0.0 1.2] 0.0 4.3 55.9
Ordibehesht 0.0 0.0] 0.0 0.0] 0.0 5.5] 0.1 0.5] 6.1 0.0] 0.0 1.5] 0.0 7.6 48.4
Khordad 0.0 0.0] 0.0 0.0] 0.0 9.8| 0.1 0.5] 10.4 0.0] 0.0 18| 0.0 12.2 36.2
Tir 0.0 0.0] 0.0 0.0] 0.0 7.0] 0.1 0.5] 7.6 0.0] 0.0 2.0] 0.0 9.6 26.6
Mordad 0.0 0.0] 0.0 0.0] 0.0 5.0] 0.1 0.5] 5.6 0.0] 0.0 2.0] 0.0 7.6| 18.9
Shahrivar 0.0 0.0] 0.0 0.0] 0.0 1.0 0.1 0.5] 1.6 0.0] 0.0 2.3 0.0 3.9] 15.0
Annual 39.1 0.0 39.1 0.0 0.0 31.0 1.2 5.6 37.8 0.0 0.0 12.6 0.0 50.4
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% 3.2.5 SRS LERIL—IL (Mahabad Dam) (2/5)

Predictive values in the form of the program 2015-2016 (MCM)
Inflow Consumption/Outflow Others/Outflow
'2::")::9 Leakage
Prediction . (including Total .
Prediction power Reservior
of the . leakage Other outflow "
of inter- " Others Total plant " o Capacity at
Month |entrance to . Inflow " Domestic . - and Evaporatio | exploitatio and
basin Domestic N Agriculture| Industry (Flow consumpti | (discharge N . | the end of
the dam (MCM) quality - drainage n n from the | consumpti
transfer of stability) on from the . month
from over dam reservior on
water power .
Catchment consumpti
plant over on)
the dam)
Mehr 0.5 0.0] 0.5 1.6 0.0 0.0] 0.1 0.0] 1.6 0.0] 0.0 0.6 0.0 2.2] 43.1
aban 4.0 0.0] 4.0 1.6 0.0 0.0] 0.3 0.0] 1.9 0.0] 0.0 0.3] 0.0 2.2] 44.9
Azar 12.0 0.0] 12.0 16 0.0 0.0] 0.3 0.0] 1.9 0.0] 0.0 0.2] 0.0 2.1 54.9
Day 8.0 0.0] 8.0 16 0.0 0.0] 0.3 0.0] 1.9 0.0] 0.0 0.2] 0.0 2.1 60.8
Bahman 24.0 0.0] 24.0 16 0.0 0.0] 0.3 0.0] 19 0.0] 0.0 0.3] 0.0 2.2] 82.7
Esfand 23.0 0.0] 23.0 16 0.0 0.0] 0.3 0.0] 19 0.0] 0.0 0.5] 0.0 2.3 103.4
Farvardin 38.0 0.0] 38.0 1.7] 0.0 0.0] 0.3 0.0] 20 0.0| 0.0 0.9] 0.0 2.9 138.5
Ordibehesht| 16.5 0.0] 16.5 1.7] 0.0 9.0| 0.3 0.0| 11.0 0.0| 0.0 1.3] 0.0 12.3 142.7
Khordad 2.6 0.0] 2.6 17 0.0 22.5 0.3 0.0| 24.5 0.0| 0.0 1.5] 0.0 26.0| 119.4
Tir 0.1 0.0] 0.1 17 0.0 22.5 0.3 0.0] 245 0.0| 0.0 1.8 0.0 26.3] 93.2
Mordad 0.2 0.0] 0.2 17 0.0 23.0 0.3 0.0| 25.0 0.0| 0.0 1.7] 0.0 26.7] 66.8
Shahrivar 0.1 0.0] 0.1 1.7] 0.0 18.0 0.3 0.0] 20.0 0.0] 0.0 1.0] 0.0 21.0] 45.9
Annual 129.0 0.0 129.0 19.8 0.0 95.0 2.8 0.0 117.6 0.0 0.1 10.2 0.0 127.9]
Predictive value: the form of the program2016-2017 (MCM)
Inflow Consumption/Outflow Others/Outflow
'2::")::9 Leakage
Prediction . (including Total .
Prediction power Reservior
of the . leakage Other outflow "
of inter- . Others Total plant . L Capacity at
Month |entrance to " Inflow " Domestic . N and Evaporatio | exploitatio and
basin Domestic N Agriculture | Industry (Flow consumpti | (discharge . . | the end of
the dam (MCM) quality - drainage n n from the | consumpti
transfer of stability) on from the . month
from over dam reservior on
water power .
Catchment consumpti
plant over on)
the dam)
Mehr 0.3 0.0] 0.3 16 0.0 0.0] 0.1 12.6 14.2 0.0] 0.0 0.9] 0.0 15.1 82.5
aban 5.0 0.0] 5.0 16 0.0 1.0 0.1 17.7 20.4] 0.0] 0.0 0.4] 0.0 20.8 66.7
Azar 7.0 0.0] 7.0 16 0.0 0.0] 0.1 14.3 16.0 0.0] 0.0 0.2] 0.0 16.2 57.5
Day 15.0 0.0] 15.0 16 0.0 0.0] 0.3 0.0] 19 0.0] 0.0 0.2] 0.0 2.0] 70.5
Bahman 22.0 0.0] 22.0 16 0.0 0.0] 0.3 0.0] 1.9 0.0] 0.0 0.4] 0.0 2.2] 90.3
Esfand 32.0 0.0] 32.0 1.6 0.0 0.0| 0.3 1.5] 34 0.0] 0.0 0.8 0.0 4.1 118.2
Farvardin 33.5 0.0] 33.5 17 0.0 6.0| 0.3 0.0| 8.0 0.0| 0.0 1.0] 0.0 9.0| 142.7
Ordibehesht 11.0 0.0] 11.0 17 0.0 15.0 0.3 0.0| 17.0 0.0| 0.0 1.3] 0.0 18.3 135.4
Khordad 2.5 0.0] 25 17 0.0 18.0 0.3 0.0] 20.0 0.0| 0.0 1.5] 0.0 21.5] 116.4
Tir 0.5 0.0| 0.5 17 0.0 19.1 0.3 0.0] 21.1 0.0| 0.0 2.0| 0.0 23.1 93.8
Mordad 0.1 0.0] 0.1 17 0.0 19.0 0.3 0.0] 21.0 0.0] 0.0 3.1 0.0 24.1] 69.8
Shahrivar 0.1 0.0] 0.1 17 0.0 17.0 0.3 0.0] 19.0 0.0] 0.0 1.8 0.0 20.7 49.2
Annual 129.0 0.0] 129.0 19.8| 0.0 95.1 25 46.1 163.4 0.0] 0.2 13.5 0.0 1771
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#* 3.2.5 RS LERIL—IL (Shahrchay Dam) (3/5)

Predictive values in the form of the program 2015-2016 (MCM)
Inflow Consumption/Outflow Others/Outflow
Prediction . (including Total .
Prediction power Reservior
of the . leakage Other outflow "
of inter- " Others Total plant " L Capacity at
Month |entrance to . Inflow " Domestic . N and Evaporatio | exploitatio and
basin Domestic " Agriculture | Industry (Flow consumpti | (discharge . . | the end of
the dam (MCM) quality - drainage n n from the | consumpti
transfer of stability) on from the . month
from over dam reservior on
water power .
Catchment consumpti
plant over on)
the dam)
Mehr 3.4 0.0] 3.4 4.7 0.0 4.1 0.0 0.3] 9.1 0.0] 0.0 0.1] 0.0 9.2] 104.5
aban 4.0 0.0] 4.0 4.5 0.0 2.0] 0.0 0.5] 7.0 0.0] 0.0 0.5] 0.0 7.5] 101.1
Azar 5.6 0.0] 5.6 4.5 0.0 0.0] 0.0 13 5.8 0.0] 0.0 0.3] 0.0 6.1] 100.5
Day 35 0.0] 35 4.5 0.0 0.0] 0.0 13 5.8 0.0] 0.0 0.3] 0.0 6.1] 98.0
Bahman 35 0.0] 35 4.5 0.0 0.0] 0.0 13 5.8 0.0] 0.0 0.3] 0.0 6.1] 95.3
Esfand 6.0 0.0] 6.0 4.5 0.0 0.0] 0.0 13 5.8 0.0] 0.0 0.3] 0.0 6.1] 95.2
Farvardin 19.5 0.0] 19.5 5.0] 0.0 0.0] 0.0 13 6.3 0.0] 0.0 0.5] 0.0 6.8 107.9
Ordibehesht| 32.0 0.0] 32.0 5.0] 0.0 5.0] 0.0 0.5] 10.5 0.0] 0.0 0.8] 0.0 11.3 128.5
Khordad 22.0 0.0] 22.0 5.0] 0.0 10.0 0.0 0.5] 15.5 0.0| 0.0 1.3] 0.0 16.8 133.7
Tir 8.5 0.0] 8.5 5.0] 0.0 12.0 0.0 0.5] 175 0.0] 0.0 1.7] 0.0 19.2 123.0
Mordad 7.0 0.0] 7.0 5.0] 0.0 10.0 0.0 0.5] 15.5 0.0] 0.0 1.8] 0.0 17.3 112.7
Shahrivar 5.0 0.0] 5.0 5.0] 0.0 9.0] 0.0 0.5] 145 0.0] 0.0 1.0] 0.0 155 102.2
Annual 120.0 0.0| 120.0 57.2 0.0 52.1 0.0 9.8 119.1 0.0] 0.0 9.0| 0.0 128.1
Predictive values in the form of the program2016-2017 (MCM)
Inflow C ion/Outflow Others/Outflow
f?ol:rt'ur,tl:e Leakage
Prediction . (including Total .
Prediction power Reservior
of the N leakage Other outflow N
of inter- . Others Total plant " . Capacity at
Month |entrance to| N Inflow . Domestic N s and Evaporatio | exploitatio and
the dam basin (MCcM) Domestic ualit Agriculture| Industry (Flow consumpti | (discharge drainage n 1 from the | consumpti the end of
transfer of a Y stability) on from the 9 N month
from over dam reservior on
water power .
Catchment consumpti
plant over on)
the dam|
Mehr 4.3 0.0] 4.3 4.7 0.0 0.6| 0.0 0.4] 5.6 0.0] 0.0 1.1 0.0 6.7] 1535
aban 4.0 0.0] 4.0 4.5 0.0 0.0] 0.0 0.2] 4.7 0.0| 0.0 0.6| 0.0 5.3] 152.2
Azar 3.8 0.0] 3.8 4.5 0.0 0.0] 0.0 13 5.8 0.0| 0.0 0.2] 0.0 6.0| 150.0
Day 4.0 0.0] 4.0 4.5 0.0 0.0] 0.0 13 5.8 0.0| 0.0 0.2] 0.0 6.0| 148.0
Bahman 5.0 0.0] 5.0 4.5 0.0 0.0] 0.0 13 5.8 0.0| 0.0 0.2] 0.0 6.0| 147.0
Esfand 11.0 0.0] 11.0 4.5 0.0 0.0] 0.0 43.3] 47.8 0.0] 0.0 0.4] 0.0 48.2] 109.8
Farvardin 17.0 0.0] 17.0 5.0] 0.0 0.0] 0.0 13 6.3 0.0] 0.0 0.6 0.0 6.9] 119.9
Ordibehesht 32.0 0.0] 32.0 5.0] 0.0 6.0] 0.0 0.5] 115 0.0] 0.0 0.8] 0.0 12.3 139.6
Khordad 23.0 0.0] 23.0 5.0] 0.0 13.0 0.0 0.5] 185 0.0] 0.0 1.2] 0.0 19.7 142.9
Tir 8.7 0.0] 8.7 5.0] 0.0 15.0 0.0 0.5] 20.5 0.0] 0.0 1.7] 0.0 22.2] 129.4
Mordad 3.8 0.0] 3.8 5.0] 0.0 15.0 0.0 0.5] 20.5 0.0] 0.0 1.8 0.0 22.3] 110.9
Shahrivar 3.6 0.0] 3.6 5.0] 0.0 13.5 0.0 0.5] 19.0 0.0| 0.0 1.9] 0.0 20.9] 93.6
Annual 120.2 0.0 120.2 57.2 0.0 63.1 0.0 51.6 171.8 0.0 0.0 10.6 0.0 182.5]
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#= 3.2.5

SRS LERIL—IL (Alavian Dam) (4/5)

Predictive values in the form of the program 2015-2016 (MCM)
Inflow Consumption/Outflow Others/Outflow
Prediction . (including Total .
Prediction power Reservior
of the . leakage Other outflow "
of inter- " Others Total plant " L Capacity at
Month |entrance to . Inflow " Domestic . N and Evaporatio | exploitatio and
basin Domestic " Agriculture | Industry (Flow consumpti | (discharge . . | the end of
the dam (MCM) quality - drainage n n from the | consumpti
transfer of stability) on from the . month
from over dam reservior on
water power .
Catchment consumpti
plant over on)
the dam)
Mehr 19 0.0] 19 11 0.0 0.0] 0.5 0.5] 20 0.0] 0.0 0.1] 0.0 2.1 9.4
aban 4.0 0.0] 4.0 14 0.0 0.0] 0.5 0.6 25 0.0] 0.0 0.0] 0.0 2.5] 10.9
Azar 2.5 0.0] 2.5 14 0.0 0.0] 0.5 0.6 25 0.0] 0.0 0.0] 0.0 2.5] 11.0
Day 2.0 0.0] 2.0 14 0.0 0.0] 0.5 0.6 25 0.0] 0.0 0.0] 0.0 2.5] 10.5
Bahman 4.0 0.0] 4.0 14 0.0 0.0] 0.5 0.6| 25 0.0] 0.0 0.0] 0.0 2.5] 12.0
Esfand 6.0 0.0] 6.0 14 0.0 0.0] 0.5 0.6| 25 0.0] 0.0 0.2] 0.0 2.7] 15.4
Farvardin 14.0 0.0] 14.0 14 0.0 0.5] 0.6 0.6| 31 0.0] 0.0 0.3] 0.0 3.4 26.0
Ordibehesht| 20.0 0.0] 20.0 14 0.0 8.0] 0.6 0.6| 10.6 0.0] 0.0 0.5] 0.0 11.1 35.0
Khordad 10.0 0.0] 10.0 14 0.0 10.0 0.6 0.6| 12.6 0.0] 0.0 0.6| 0.0 13.2 31.8
Tir 2.0 0.0] 2.0 14 0.0 6.0] 0.6 0.6 8.6 0.0] 0.0 0.5] 0.0 9.1 24.8
Mordad 0.5 0.0] 0.5 14 0.0 5.5] 0.6 0.6 8.1 0.0] 0.0 0.5] 0.0 8.6 16.7
Shahrivar 0.5 0.0] 0.5 14 0.0 3.0] 0.6 0.6 5.6 0.0] 0.0 0.1] 0.0 5.7] 11.6
Annual 67.4] 0.0] 67.4] 16.5 0.0 33.0 6.6 6.5] 62.6 0.0] 0.0 2.9| 0.0 65.5|
Predictive values in the form of the program2016-2017 (MCM)
Inflow C ion/Outflow Others/Outflow
f?ol:rt'ur,tl:e Leakage
Prediction . (including Total .
Prediction power Reservior
of the N leakage Other outflow N
of inter- . Others Total plant " . Capacity at
Month |entrance to| N Inflow . Domestic N s and Evaporatio | exploitatio and
the dam basin (MCcM) Domestic ualit Agriculture| Industry (Flow consumpti | (discharge drainage n n from the | consumpti the end of
transfer of a Y stability) on from the 9 N month
from over dam reservior on
water power .
Catchment consumpti
plant over on)
the dam|
Mehr 15 0.0] 15 11 0.0 0.0] 0.5 0.7] 22 0.0] 0.0 0.2] 0.0 2.4 20.1
aban 3.0 0.0] 3.0 14 0.0 0.0] 0.5 0.7] 2.6 0.0| 0.0 0.1] 0.0 2.7] 20.4
Azar 3.0 0.0] 3.0 14 0.0 0.0] 0.5 0.5] 24 0.0| 0.0 0.0| 0.0 2.4 21.0
Day 4.0 0.0] 4.0 14 0.0 0.0] 0.5 0.5] 24 0.0| 0.0 0.0| 0.0 2.4 22.6
Bahman 5.0 0.0] 5.0 14 0.0 0.0] 0.5 0.5] 24 0.0| 0.0 0.0| 0.0 2.4 25.2
Esfand 11.0 0.0] 11.0 13 0.0 0.0] 0.5 0.6 24 0.0] 0.0 0.1] 0.0 2.5] 33.8
Farvardin 17.0 0.0] 17.0 14 0.0 0.0] 0.5 0.6 25 0.0] 0.0 0.2] 0.0 2.7] 48.1
Ordibehesht 19.2 0.0] 19.2 14 0.0 12.0 0.5 0.6 14.5 0.0] 0.0 0.4] 0.0 14.9 52.5
Khordad 10.0 0.0] 10.0 14 0.0 14.0 0.5 0.6 16.5 0.0] 0.0 0.6 0.0 17.1 45.4
Tir 2.5 0.0] 2.5 14 0.0 12.0 0.5 0.6 14.5 0.0] 0.0 0.5] 0.0 15.0 33.0
Mordad 1.0 0.0] 1.0 14 0.0 12.0 0.5 0.6| 14.5 0.0] 0.0 0.5] 0.0 15.0 19.0
Shahrivar 0.5 0.0] 0.5 14 0.0 6.0| 0.5 0.6| 8.5 0.0| 0.0 0.2] 0.0 8.6 10.9
Annual 77.7 0.0 77.7 16.4 0.0 56.0 6.0 6.7 85.1 0.0 0.0 27 0.0 87.8
/U — N
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% 3.2.5 Sk A LERIL—IL (Bukan Dam) (5/5)

Predictive values in the form of the program 2015-2016 (MCM)

Inflow Consumption/Outflow Others/Outflow
Output
. from the ‘Leakage
Prediction . (including Total .
Prediction power Reservior
of the . leakage Other outflow "
of inter- " Others Total plant " L Capacity at
Month |entrance to . Inflow " Domestic . . and Evaporatio | exploitatio and
basin Domestic " Agriculture | Industry (Flow consumpti | (discharge . . | the end of
the dam (MCM) quality - drainage n n from the | consumpti
transfer of stability) on from the . month
from over dam reservior on
water power .
Catchment consumpti
plant over on)
the dam)
Mehr 9.0 0.0 9.0 115 0.0 1.9 0.5 18.5 32.4 0.0 0.0 4.1 0.0 36.4 248.4
aban 25.0 0.0 25.0 117 0.0 28.5 0.5 10.0 50.7 0.0 0.0 2.0 0.0 52.7 220.7
Azar 98.5 0.0 98.5 111 0.0 0.0 0.5 9.0 20.6 0.0 0.0 1.2 0.0 21.8 297.4
Day 79.0 0.0 79.0 125 0.0 0.0 0.5 5.0 18.0 0.0 0.0 0.7 0.0 18.7 357.8
Bahman 148.0 11.0 159.0 12.6 0.0 0.0 0.5 62.0 75.1 0.0 0.0 0.0 0.0 75.1 441.7
Esfand 111.0 0.0 111.0 13.4] 0.0 0.0 0.5 61.0 74.9 0.0 0.0 0.0 0.0 74.9 477.8
Farvardin 248.0 0.0 248.0 11.6 0.0 8.6 0.0 11.0 31.2 0.0 0.0 5.0 0.0 36.2 689.6
Ordibeheshi 79.0 0.0 79.0 132 0.0 57.9 0.0 13.0 84.1 0.0 0.0 10.0 0.0 94.1 674.6
Khordad 11.0 0.0 11.0 143 0.0 74.1 0.0 135 101.9 0.0 0.0 13.0 0.0 1149 570.7
Tir 15 0.0 15 14.7 0.0 77.9 0.0 13.5 106.1 0.0 0.0 11.1 0.0 117.2 454.9
Mordad 0.0 0.0 0.0 15.4] 0.0 84.5 0.0 135 1134 0.0 0.0 9.5 0.0 1229 332.1
Shahrivar 0.0 0.0 0.0 15.1 0.0 66.4 0.0 135 95.1 0.0 0.0 7.0 0.0 102.1 230.0
Annual 810.0 11.0 821.0 156.9 0.0 399.8 3.0 243.5] 803.3 0.0 0.0 63.6 0.0 866.8
Predictive values in the form of the program2016-2017 (MCM)
Inflow C ion/Outflow Others/Outflow
Output
- from the L eakage
Prediction . (including Total .
Prediction power Reservior
of the . leakage Other outflow "
of inter- " Others Total plant " L Capacity at
Month |entrance to| N Inflow . Domestic N - and Evaporatio | exploitatio and
basin Domestic N Agriculture | Industry (Flow consumpti | (discharge . . | the end of
the dam (MCM) quality - drainage n n from the | consumpti
transfer of stability) on from the . month
from over dam reservior on
water power .
Catchment consumpti
plant over on)
the dam|
Mehr 3.1 0.0 3.1 115 0.0 2.0 0.5 18.1 32.1 0.0 0.0 6.8 0.0 38.9 294.4
aban 15.0 0.0 15.0 117 0.0 21.6 0.5 14.8 48.6 0.0 0.0 2.9 0.0 51.5 257.9
Azar 50.0 0.0 50.0 111 0.0 0.0 0.5 6.4 18.0 0.0 0.0 1.0 0.0 19.0 288.9
Day 75.0 0.0 75.0 125 0.0 0.0 0.5 3.8 16.8 0.0 0.0 0.0 0.0 16.8 347.2
Bahman 145.0 0.0 145.0 12.6 0.0 0.0 0.5 61.0 74.1 0.0 0.0 0.0 0.0 74.1 418.1
Esfand 227.0 0.0 227.0 13.4] 0.0 0.0 0.5 135.0 148.9 0.0 0.0 3.8 0.0 152.7 492.4
Farvardin 210.0 0.0 210.0 11.6 0.0 8.5 0.0 10.0 30.1 0.0 0.0 4.4 0.0 34.4 668.0
Ordibehesh 90.0 0.0 90.0 13.2 0.0 50.5 0.0 135 77.2 0.0 0.0 9.4 0.0 86.6 671.4
Khordad 12.0 0.0 12.0 143 0.0 76.1 0.0 135 103.9 0.0 0.0 12.8 0.0 116.8 566.6
Tir 7.0 0.0 7.0 147 0.0 78.0 0.0 135 106.2 0.0 0.0 11.9 0.0 1181 455.6
Mordad 3.0 0.0 3.0 15.4] 0.0 82.3 0.0 135 111.2 0.0 0.0 10.3 0.0 121.4] 337.2
Shahrivar 1.0 0.0 1.0 15.1 0.0 61.1 0.0 135 89.7 0.0 0.0 8.9 0.0 98.7 239.5
Annual 838.1 0.0 838.1 156.9 0.0 380.1 3.0 316.6] 856.6 0.0 0.0 72.2 0.0 928.8

3-18 WERBFA > X —TF a0



o 7 H

AL I TR IGERE 7/ TR S IFRIREE - s i 2

Zr AT R— |k

A

Inflow/Outflow Volume (MCM)
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* 3.2.6 I TiREOMEHRAFTOME
Basin Name Catchment Number of Nl_meer of
Areakm?) All Rainfall GS All Discharge GS
Aji Chay 12,716.7 42 35
Baradoz Chay 1,361.7 6 4
Gale Chay 2,093.6 9 15
Gadar Chay 2,091.0 16 13
Lilang Chay 1,936.3 6 4
Mahabad Chay 1,507.0 10 6
Nazlo Chay 1,880.1 6 9
Rose Chay 457.8 1 3
Sahar Chay 7117 3 3
Simine Rud 3,782.7 10 7
Zarine Rud 11,837.9 34 31
Zola Chay 2,258.4 7 5
Residual 1 1,060.4 2 1
Residual 2 375.1 3 0
Residual 3 1,840.0 8 0
Residual south 551.2 0 0
UrmiaLake ldand 259.8 0 0
UrmiaLake 4,976.0 0 0
Total 51,697.2 163 136
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*Modification Rate = <Catchment Areaat Sub River Basin> / <Catchment Area above Hydrological station>
Saghez (Ghabghablu): 1.804, Zarine Rud (Pol anian): 1.174, Khor Khoreh (Santeh): 2.568 and Saroq Chay (Safakhaneh): 1.083
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(@)  Yalghuz Aghaj FRE&AIF (36-011)
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(2) RETE2FzvIOEREM
(@)  Akhola FREEAFT (31-045)

Aji Chay JI|®> Akhola /K SCELAIFT (31-045) 1%, AL 2 =il EFEfI 50 km (A2 L, A0 2 =il
(ZHEA T DA B & B A 3 2 B 7 K SCBLIET D 1> Th 5, I 3.2.17 1%, Akhola 7K SCBLAIFTE
WNERT, F=URRESNIE AL 7T, MUWERIC L > TH &R Z SN AMKRIK T REAET 5
BETOT < FRICERE SN TWD, K 3217 \RT X 9IS, ZOWRKRORIIE, HIE L CHLITEE 5]
TEZ L, BUREORI-N I WAREER S 5,

3.2.17 Akhola jRE&LRIFT

3-46 WEREA > 5 —F 23 T



o 7 H
A I IR GBS TR AR D IEHRIRE - R Ty A FALFE— |k

3.2.9 #THEE

A OBIAERH B SN -FHE T — 24 & ULRPOFEAH TIX. ULRP S 3k T £ 5 L8
kS 2itE CThotz, LLAaND, 3 wﬁim’g%%/v@**ﬁﬁxmf)ﬁﬁf‘%%ém@kﬂﬁﬁ%
FTMZHEAT DI 0TI AR EAVHBI L2 Z £ 205, ULRP (T JCA [CHVE SR D BB DYk
EBAEGE, ULRP ot s 3 RtEET NV OREEN ES ¢ 572 0DIREE1TH 2 & Lieo
Too 2017 4F 11 A IZHHAE T — L OME M BIZ X 21EEBINER Sz, 461 ETHERT 5,

3.2.10 XRE
WRM OHIEIC K B8 2T — 4 (1975 -5 2013 4FETD 64 KA > b)) ZIUE LTz,
321813, FMATTHULOFEHLSIZIT 5 12 H OV 5 & A MK BEOZE(LE R LT, MEDE
RARFEEIT 200mm 726 400mm IZZSE L TR Y . BEE L R0 bR AEITHR STV, A
WICBW T 2858 iR ds L OB R, R B Z HWz METRICIETHEIMTHZ L Lo
TV, FARCAEFEOBRIEIISEMEE LTHR D,

Gd Chay Basin (Shahid kazemi dam)
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3.2.11 2 DthotEH (BRIBHE)

1n #B=

AV 2 TIIFHR OEHIX OO E > TH D Miandab HiX & %4 & L CEEHKOHIET KRG
ULRPIZE W EFESN TS, ZOXGHIkA X 3.2.20 17 Lz, ZORFMEZEIZILLTO LB,
ULRP (X, AV D EIE O 72 DI COK O E 2 M6l T OHT 2 L8R8 H 5 2
EERELTND, ZoFmMEICESE, BERK (RFEKEHTK) O 40%HIBICESEZE
AL, 720 O 60% DRI E7 1 75 A0 L OVE R E 2 £, EHE R NE ST
ENTW5, HEEH LR E7 a7 AOBERICIZ T, Simine )l & Zarine )l +#1 (&
H) UHIZ XV Miandab FHE IR O fE 3 KFIH & A S92 RIARTH H, K32.201%, k45
VAT RPN S35 WY IR = PN

(2) KERETIICERASINERHE
ULRPIE, EFEoR¥ERKHIEG RN S %A 10T T LGS, £ 32108 KLU 32191275
TR, HEEEY — o T L ORI RO BRGNS LR TV D, FiA Tl MIKE-SHE
DIRTA—=Z—=D—f e LT TFTROEMNERLZENT L2 LIk, ETAOF YV T L— g
BTz,
% 3.2.10 BEBR—2 T EDEBME

Zone Current Efficiency Scenario Efficiency
Z1 0.39 0.70
Z2 0.45 0.45
Z3 0.43 0.45
Z4 0.45 0.45
Z5 0.43 0.45
Z6 0.36 0.70
z7 0.36 0.70
Z8 0.36 0.70

Z9-1 0.34 0.34

29-2 0.39 0.39

Z9-3 0.36 0.36

29-4 0.27 0.27

Z9-5 0.28 0.28
ZN 0.36 0.49
ZP 0.30 0.30

G 0.39 0.46
L1 0.40 0.46
L2 0.40 0.45
M1 0.37 0.46
M2 0.44 0.47

S 0.41 0.50
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0 Irrigation Efficiency = Current Efficiency ® Senario Efficiency
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Source: Prepared by the Survey Team based on data provided by ULRP

B 3.2.19 BN ERFTRDMEE S EIX

iandab

Source: Implementation methods of 40% decline in agricultural water consumption in Zarinerud and Siminerud Basin
(Yecom)
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3.3 HAHERMET—HSIEICEITI=METRIC OEF

AFETIEL, AN ZFR RO R K E (ET) 1ZBT 21EHS, Shaif TRKZEOU £— k
v TR o Z— (RSRC) 12X - TERL - RS/, EEMZ THREE] ZTEINTY
RAY, RSRC @ ET 5 — 4 OWVEITHEF — LI k> TRl S N7z, AHiTlE, RSRC @ ET HE
(ZBIT D BUEDRI &R D UGEF I 2B £ & DTz,

3.3.1 METRIC dEA (ET ZRHEREEX)

PRIk A r— @ ET OZEMI A 2 Ml T 5 72912, RSRC 1L METRICIZ L % ET HEET /L&
TW5, METRIC i, g & i BBl Si-&ET — % 2 L C, 2 EHg OMEEE I21K
1T 2 SRR FE D72 ST A F O KB U 7 O ET OHEFE 2 FIREICT 5, BT LD HiIL.

[Allen, et a., 2007 a,b) (ZFEH STV B,

RSRC (Z & » THMH &L C\7= TMETRIC-2002 (Allen, et a., 2002) | %, [SEBAL Idaho
Implementation 2002] & & FEEH, HE#ED TMETRICET /L (Allen, et a., 2007 ab) | OHWZ A 7
T, [SEBAL £T /LDZEF (Bastiaanssen, et a., 1998 ab) | TH Y, A TLLI ZIF AL
TWLETEHET LD 1S5TH D,

(M METRIC D E KM 75/ ik

FEYER) 72 METRIC ORI B Z HFET7 N T Y ALFTLLTOM®Y Thod, 7 /VOFEMZRR I,

[Allen, etal., 2007 ab) IZFEH SN TWNWD, ETFADEHENR— g0 LT a N A TR—D g L DiE
WE, 2ok s va %R L, METRIC X, fERE®, T VX VESET L, M B8RO
KRBT —H e ANNT—2ELTHERL, REBHEZRAVF =T U REMHEL LT ET 2HET
Do B (FIEOERAR) LR (REE T8 oo 28R %ECHh 5, Landsat! &
MODIS? (MODerate resolution Imaging Spectroradiometer) D E[{% (%, FEiE L B\ 7 OfE#H % FFo 3
WRHEEBR THH7-D, METRICTHEH IS Z LB TH S, METRICIZ L2 ETHEHE O~
n—F - — %[ 3.31I1T7R-7,

3.3.1 METRIC IZ X DR ERMEHEICH TIH—BHULEHETOER
BAONC, BHEBF AT AR RE HEBBOSE 7 B LVOMBFEENHR SN, HEOER
BLAKE R I N T v 2R 2R 72O DIFERBAE S, BAOBINTER TR T v 2 % fiE< 1=

! Earth observation satellite in the United States. Operation of Unit 1 started in 1972. Currently, No. 5 of launch in March 1984 and No. 7
launched in April 1999 are operated.

2 Moderate Resolution Imaging Spectroradiometer (Radiometer in the visible and infrared range installed in Terra and Aqua which are Earth
observation satellitesin the United States)
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A 3 TR G ER E TV ORISR D (EHURE - R A T A F I L —

ODIERPELIND, T VX IMEET ML, BT Ak T DG L ORI 5
BMNEON D, B A, AT T v 7 A (ET ICESICEHATRE) 1. RHTRLVTXF =T 2%
it ik CEIHINS,

Latent heat flux = Net radiation - Soil heat flux - Sensible heat flux (D

TEOBT T v 7 2L, REBH AT o X EREEBBROMER 2N L GRBRIICHEE SN D, 1
BT T 2, IREOYEMME (ML) | #EREOB, BLUORERKM2oMT 5L
XY, ERNFNT T e —F a2l L THESND,

METRIC O B O#¢REIX, ET MICH 72 TREF v ) 7 L— g ) FIEBSHEAAEN TN D

ZET, AN = —=PNET MR T HERICHE - T, BHIOTZ R LI —"T 0 2P b7 2 O
Sipr (i, #2g) Xy V7L —varaid, ZOFIETIE, A0 —F =Gk o ¥
SHER L OB EOREBICET 2B B R A LE LT 2,

METRICIZ L > T, ET 77 v 7 A& EHEHE TE 2 01%, AU ORI EGABLI S 72 BRH o
T D, ETrF (Reference Evapotranspiration Fraction) 1%, X0 EWHIM (B 1X, @HH. BH. &
) O ET 2H#ET DO SND, ETIF L, ERRRE YT v 7 AL EWEREHET T v
ADFEL L TERSN, MEFERNOGEONDIET 7 7 v 7 AL EBIORSRT —# 1 HEtE T
&%, ETIFERGHRIND & K RWHIMOEREEE (ETact) 1L, K57 —Z 2l L T2
LoTHEZND,

ETact =ETrF *ETr 2)

Z Z°C, ETact X, &fH2HE @t&tw@&ﬂ@ﬁ(m A) ICKd2%EED ET ThoH, ETIF
(ETr77 7 ay) iF, fRVE— eV T2 D0HIC L > TRES LD ET BH# D /T 2
— X —To b, ETr T EBHOKRGT — X 1Z ;ofﬁ%éhA [ASCE-EWRI (2005) | {23\ T
lalfalfareference-evapotraspiration] & E3 15,

(2) METRIC O@ERIZEH5BER

—MEIZ, METRIC IZ X D H#EERERIL, ZERIOANEOND & & HICHRETRLF—1NF
DFAREF R A ARRICT 2720, ko ET #2715 (GMS, 2015 72 L) L L CTEHTE 5 F
BB D, 2L, #ERICLDHIR, B EBNOKRSET -2 OREE., R 7ot ARD
FIRIZ LY, ZOFETEBEICHETT2LERH S,

MHHO%&%?W@E@%@iﬁ®k%UT%6 (1) FE#Z~OEAEOERT (2) KK
HIEB X OEREH BT RHEICBIIBERETHD, ~v=aT7 BRI TV RNED,
MEHC%T»®%Evaa/m FOBHETHESITTENTERVRRICH Y . KFHETIEZ, 7
v hYATETLVOERCEL > CEIER I S5 ETHEEIZI T DK OBERN AR T 2887 572
DIZ, RSRCIZ L > T ETHEIARD MW DD R ZMR D Z L LlgoT,

F72. METRIC €7 /L (METRIC-2002 % &i¢) IZHEAMICEEAKEHEMICBEE I TR, 7
NTY ZALTIE, AN —F —DPERRT & REREYMOKRDOBEICRET 2wz A LT
HWEN DD, RSRCIZ X D ET HEEORHE LAEIEEEIZS U T, HET— 2T I D OFMSEC
FAONWTET RS R4 52 E TRSRC AV A— K LTz,
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(3)  RSRCOHEREET v TOHE
RSRC /&, 20004 3 75 2016 4F 12 H £ T, AL I =il 4k MODIS i 218 J L T5E%
SR (ET) ZHEE L7-, RSRC %, 2002 4£/8—2 5 > METRIC &5 /L TMETRIC-2002 (Allen,
eta.,2002) | AL, BT /WVCRETRELZMA 2036 ET #HE L TX 7=, RSRCD ET ¥ >
T DOERMERERORIZE L DD,
% 3.3.1 RSRCICKk - THEE SN ET <y TOEAMEA (2017 & 11 ARES)

Item Description
Target Area Whole Urmia Lake Basin, except the lake water surface.
Target Period From March 2000 to December 2016
Spatial Resolution 1km (at nadir observation) or coarser, depending on the sensor angle of the

selected image. Regardless of the actual spatial resolution, the ET maps are
provided with 1km pixel size.

Temporal Resolution | Monthly, estimated by one-day-per-month satellite observation (RSRC has
chosen best image out of several images for each month)

4) RSRC A3H#ETE L7 ET = v FOFEEREE (2017 &£ 9 AHE)

AT — L%, RSRCIZ L D ETHEE DRI AR T 572012, 20174 8 A TR~ 9 A ERICT
~NT AV IR COFRA 2 Bi4h L7-., RSRC (. METRIC £T /VOEHAIZA T —#

(fE7r—4%, W EBHOKRT —#74E) ZEEIZHHMEL T\ 5,

RADOFEIZ LY . BIAED RSRC DHEE ET 7 —Z 1, TBHELOKINZ DA 7T —2D 1oL L
TR LB ICEA TR TIMENH 5 Z Ehbhotz, 7L, BT /VCHRMT 2 NTBIMOMRE
CWEDBUETH ST, WRETOBREL 2 BN, WEFTMITHES TETITRE T T2 FEL R
272, RSRC & D LB HFAAIZ L V. RSRCIZ L D ET HEEHER ORI O 7= 8 OFE LR D FRRE
ZLLTIZRT, AT — L0, RSRC (Zxd 23 2Rt HEHA R L, 2018 212 RSRC B LWt
ULRP S 466 L7,

(@ ETILA

RSRC %, €7 /W4 % SEBAL EFRL TV o, Z#uk., [Bastiaanssen, etal. (1998ab) | TrEh
THEARETHET VI AL TH D, FHIICIE. RSRCHAET HET /LT SEBAL L Y & METRIC
IZIEWHE D TH o7z, Fhud, WOBARIZLS, (1) EF7 Vi, ETr 28 L, 22—V FEZ &L
ICBWTCBHACII R KB EIET D, (2 T ML, K77 v 7 A (EF) Tid7z<, ETr 77
v 7 A (ETrF) Z#H4 5,

RSRC (37t SEBAL H4 U 2 F /LD METRIC HffiH L7 7z®, RSRC E7 /428 TAllen, et a.,
2002 2 FEZBBLTHESIN TWHHA. RSRC DET /LA METRIC 2002 & FESZ & A HERES K
Do BT NOMEN AR AL IUX, FITHIIRELO FIREMED BT 2720 Th 5,

b)) AHRT—%

ET #ED7-9IZ RSRC ICE > TEHRH SN 2 DX A TOFERANNT—EZ0b5H, Tt
(1) frEwifg (B - MODISf I K 2 ", RS, BURINEIRD | (2 # EBRloRET
— X ThbH, WEBBOITIEE (AT —4%, FlE, A —X—ORERE) L EBHOXKS:
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T—H (KRBT —H OKE L ZZRMm M) O, ET #EERE 2 53 5 72 O O x4
12725,

(0 BWESIEBZRT—5

RSRC T, MODIS# £ L LT, ANEET —& ZHEEIZFHE L7 LT, MODIS D #Eif#
EHFRERE B 2 L CnE T, BREA e iR IR T — & S HIELRICREN B A 55 121X A
AR EIRERE L HEHT 5708, ARET — X 2SR L TWET,

(d HETRAEIALK[ET—2

AV I TIEL. IRIMO (7 VEAGUR) OEEETIC 17 OK[REBRFTARE ST 5D,
PN LY, RSRCIFH EBIHIS ST — 2 1o\ T, A I = BLHRIFT (WMOBLHIFT ID = 40712, #&
JE=37 39’ | Lon=45 03’ | fEE=1328m) OAuEHLTW5 (X 332 %22M) . ZOFHIFT
DREGT — & Bk E R 52,000 km? O AL I itk 2 (RFETE 2089 DR T 2 BN D 5,

ZOBMIETIL, EUNCREHB LOEEINZKGBINTTHY . KR, W, BoKE, BuE, H
%%\E%ﬁ%\ﬂ/%%g THORE R EOBEREKGHEE A 2B L T\ D, O K ET
— % (BHEFCHIE) 121X RSRC NEHET 7 B A T& R\, RSRC 1%, BHEONRDICHMR
R 2 LT D, ZHUd4 22l cdh o7z,

RSRC (X, FioA 7 VEHBIEEOKR/MOT — 2 #HERG LD TIER L, A, rOR4:
74 (Ogimet.com) WiEETHA X —Ry Mo FEBUTCAF LAV I Z@lFTOT —4# %
flEF LT\, RSRC ®HR—AGG: 7 — 4t > MIITBLH A REOEICHBENH U | ik 24 KR
PRI DREFERAEN AT BN D -T2, L LARRS, #AEF — 23, AIERET A ~DFRE
X, HAN—=RERIT IV RWI A LA — L THREMTON D 2, BL A R ORRERBEIIELE L
RN EICRE LT,

3.3.2 IV TRREBIFR

() aA—IF/Ry FEYEILDER

METRIC (1%, 58 NNEHF v U 7 L—ra VY FIEPHAAENL TS, Frx 7T L—T a3 0,
[a—)1 I\“E’?*E}I/J E IRy FEZ BV EMEHENDMIRRSEMED 2 2O 7 v VEMEH L TT
bivd, WE, AN —F — [ IKHMEERICKT LT 2 20O /7 B 2@EIR L, Zhb 250
B RIVICARREEAEIV LTS, — KIS, 207t R L METRIC AL —% —|2& - THHMT
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Fenb ok, ETHEDZD METRIC 2+ 2, 72720, E7 06 ET A IEFIZEGT 512
IE, ARV —=F—THEANC, D7 L 2ODREDE 7 EMZHONWT, ETMZETEZ AT S
VENRD D,

BEKILT MR EICB W TETHEDOH IR WELZG L TBY, TORBRICESNT, B
HICHYTHE BN, a—)LREZELERy FEZELE L TRIREND ZENEE L,
L7eRoT, ETAOMY/RF v U T L—3 3 V2179101, BEXRLF LM FZOM#E L -
ToARL—F =B TH D,

RSRC |3 G A H & LTl h | KEPREICHT 2HMORBRA AT E L TnD, i
ODOARFGr L, KT, a— L FEZ BV ORED)RERCEFZEDOF v 7 L— 3 VFSOEND
BTIZEoT, HESND ETOREZIRTIELAREMENH D, BIFED RSRCIZ L 2 HjsE DRI
2. W ONDRENRH D,

a—)L REZ 22O TiE, RSRC TIE Y A ZEE S W2 %N L, METRIC-2002 D~ ==
TR > T ETHZHEL TWDHN, ~==7 /L ClE MODIS Tix72< Landsat (Landsat) % %I
LTWAZEZFiHEE LTS, LML, ZO~==27 /L TiE, JKEAR/EMIZIE MODIS Tlx7s<
Landsat (-0F Y, MODISE W HIX D CMBEENE) AT 2 2R LT0D, Z0X)
IRRPLF TR, AL — 2 — L) 7 MW S L < | B CHEEE S N RO BUE RS T A AT D
B/ RLERELTCLEY ZENTHRIND, ZORETMODISE HEEA /L I iikiCEHAT 5 &
(FRGEEH S . BIGEAEI/NS V) | IR T o ET ORICHEE 32 ATREER H 2,

F2, Ay PEZEADOBEFICOWTIE, RSRC 1Ay hEZBALZBIRLIZ%, Ay hEZ®
AL DET 288 LERE LT, AT i 55 C ET 23/l 4 2 sl & 5.,
FEYE METRIC (Allen, et al., 2007) Cix, FERRIC XK 5 TEEKGOEREN TREINDIGEIZE, Fy b E
JENVINODET 2 HHREZBETHI EEHREL TS, BITEORSRCHET LT 7V r—ra v

T, HEAKRGOMBITIFITONTE LT, MBS UEEENTERWAREE S H LD, 23—/ R/
By FEZ B OBRLEOE D G T OW TR, AFAICHET L TOW S BE RS 5,

(f) RSRC @ ET = v JDORFE
33LICEH SN TV DHARIL, RSRCOMHEE L7- ET ~ v 7 ORAZLL TR,

(i)  ZErAfRRE

1~2km OZEMIfRIGEE L1d, ET 2% 2km X 2km OZERIS A (v 7O 7 B4 X0
km ThHoTH) THEAHWZ L2 BEHRT 203, Z O Ml o — 1 7o BEERERE 5 0 5 1 X1
100 m ARl X 100m Kiiis & /N E VN, 2km X 2km OZERIFRGE L 1X, 15D 7 /12 200 m X
200 m, 100m X 100 m Ot (BRHL, ZZ, BB, B E) DEENDL L 2EW®T 5, &
ST, ET = v 7 OZMMEEITH Z L I—ETiERy, it IRETLIHEO L —/AE
WIRAFT 5 2 LICERT 5,

MIKE-SHE THEEE S N A KTEBRET LD Z ) v R4 X% 2km, ki & 1349 52,000km2 T &
D, RSRC Ot EN s 1km 7V v RO ET ~ v Fd, WO KINEZ T 7V r— 3 iz
BT, o7 B E 2K 2 T\ b,
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3.3.3 ET = JOREE (Tkm Grid Size)

(i) EsRfRIRE

¥ 3.3.4 12 RSRC (T & 2 itk > H Bl ET OHEERE R DO — il 2 "3, K334 T L HI1Z, ET~
v FORRMEEIZARECTH 52, ABO ETIF XA OH 5 1 B OREER B O EEELIHIT — ¥
NOHEINTZHDOTHD, — K, HDH D 1L HOEBE HWTHRO ETRF ZH#E$ 5 =
S, Ak ETrF OfERRIC L > TET 5720, EMTIEARV, Bl IE, FEITE % O6 L mi#
EERH LSS, TOHO ETF IXENFOREEZ KB LI b D LD, —F, BEROERTICH
BEBEIRE SN E1E. £DOH O ETrF (3R LB mREZ KL TnEd, ZoHN
—ATHEULEEOMEIL., A2l U CHEKGENR -EDH ThUIR/E 75, RSRC ~D
AV HEa—IZLDE, AIRERRY ADHLHE (21X 15 HR) O REBRZERL T\ 5
EDZ L Thote, £, FRIIRERA XY a2 F oy 7 L, BERERTTRVWHZEIRT S
ZELTWS, UL, Ao ML s HZRIRL THFY LT 25 L/ Nl o i
K& RDAREMED B D . AL bk SN O REHETH 5,
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3.3.4 RSRC A HEE LT-AMET <y 7 (L : 201651 A, AT 2016 £ 12 A)

3.3.2 BMEA—RADERREHET—4 O

RSRC (X, KIEBRET VDA T—4% £ LT METRIC {EZ ] L CTHARBEET — ¥ 24t L7z,
AT —LIE, METRIC IEZ W AR REOHERE 4 LS5 22 E LT, #EEE
S LTz, RSRCPEAINHERR LT ET v v 7 b baARBET —4% (LT, TRSRCET) ) @
RS R A DL FICR T, BEOFHMEIZHE T — 2 k- Tirbhiz, fié LT, RSRCET 12D
TuYxl NORKEELE LT HORBEZA LTV D,

(1)  FHEETE

ET OHEERE ZFHIT 5 2 LIFHEMTIEZR Y, —#RAIC, ET MIEZ2 B TMEET. Flrr Tk
WIERROT e 27 FTIE, TESN TV, PESNTWTHLRET LAEN-T20T2%
ZENZY, ZhiE, B EEA & ANEIR AT TIT O BEE TR, RO E LSS LR
(B ZIX, 2~3 IR OMIET —Z LvGo T ET v~y 7 RIKOREPRH L L b0 -
D, AREO LD ERM T 027 NOTRIZNE LRV TH D, (RiEIL, ET #HEESH
BN EHITIE W) |
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A T VET VX =B KEIRZERTIZ T 5 SEBAL O 1X, MEEOH L S 2R L T\WbEE
ZNiD, MODISN—AD ET BEEIXAFEETH 5 & ITHE#S1T T\ 5, Landsat D4, #EE
SN 10/ (TNAT7 707 7) OFDIEFICEBRICHEE Sz ET & Landsat 1& X 2 HEE ET
RWELE LTz, TAT7 77 7 BGAERTHERZIT I, Z<ORMETNELELT L3, 1
DORFEDBSGTORREE A BIRT 5 Z LIXATRETH D,

(2) EBXKELZBAM

ET LK EITRAHBE L TW5, LEa-> T, A0 I it OBk & &3 2 40E 45 2 L1,
ET L ZOHEREICO W C#Em T 210l CEETH D, ZI T, iBEF—2Ickd 413
TR D B K B O IZ DWW TR T8, ULRP & RSRC IFFRA T — 4 L 0 & BRAESE,

(a) HEERERKE

X 3.3.6 1%, A/ IRIMOBLHIFTC 10 4 MBLII < A 7= ok

wA R, Il 10 4RO AR K &34 300 mm T 5,
7 HS 9 AIFREZET, BARIIIZEAERY, — &Iz, £

IR K EAY 300 mm DOHUIEE T, HEEA 72 1T ALIZ/NE OB

WEETH 5, IRIMO DAL I = BUAIFTEIZIZIERAKIZ K DR

M7 < . ¥ 300mm LLEDOREK BN RIAE D LD
KIAKIZ K DEZIDIED > T D,

IRIMO DA /v X =BLAIFT THIE S - K &R & LT,

Wb HEMITFETH Y, 300mm OFERIFEKEIX. EI210H X 3.3.5 AL S TERIFR
L6 HICRAELEAFOABICEDZ LD THD, 2016 FEDH g
A IRRKABKEIZ L AICRAEL, $3B5mm /A Tholz, & A EORBKEIX 10mm/BRiHETH
Do AV ZRLNPTORK RIS ES < THIK S OUSGEHEIZ JduE, FBKED 70% 08785 L.,
30% DA A3 M FigiZE L CTRJINZEH T 2 S HEE SWEBFRIFHRHRE WD L 2R 7, ZORERS
H—  OFET, RABREIZITHE L TWD (B CTRAZEMICHETTE 2720) 23, WIEH
O K ITE LTy (IFEAEDORKNREELTWDEZD) |

500 45

450 ] Average=294 mm 40
T 400 — € 35
E 350 E 30
g 300 c 25
B 5
% 1 *é'_ 15
E 100 bt 12

—
52 a5

4 5 6 7 8 9 10 11 12
Month

2007200820092010201120122013201420152016 1 2 3

3.3.6 FILITEBFICE T DHEME (K - FRRE (2007~2016F) . A : AEHRE
(2007~2016 £)

AN T HOMEEICAE L, EEa4 L ofiff (K 3.35) LY 300m &V Silvana #2317
% AERIBEOK &I 520mm (X 3.3.7) Th b, Zibeh D BEER~OB W Ick b &, BkE
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Z A F L= F A 3 TR JEER T 7 IR D G HRIREE - s a2

3 THI 450 mm (ZWVET 600mm) Th b, A/ I T i OB IC L 5 &, A1
TBUETICHR T 2 300mm (E, FETEEOR/MNITWEKETH Y . M - (L TORBRKERZ D,

400

2007-2016 Average:
Silvana= 519 mm
Urmia IRIMO =294 mm

Annual Precipitation (mm)

n O ™~ 0 O O 4 &N N < 1D O™ 0 OO O « N N < 1N W N

D D D DD DO O O O O O O O O O wW o o o o o o o

a OO OO OO OO O O O O O O O O O O O O O O O O O O

™ o A= A H AN AN AN AN AN NN NN NN AN NN NN NN
Silvana Urmia

3.3.7 Silvana RXEHAOHAE LA LI THAFROBRREDLE

(b) HEEEGHSOER
Landsat Bif5 i, FEKENSTEREFOE < OIFEH#FEFTI HICRENWI LA R LT D, ¥ 338 12,
2016 4= 6 H 23 A @ Landsat lf§ z "9, JREITHEAEZRT, 6  FIIZEMOMALRGE< 725 2
(PR EDOSBEIL 500mm (2725 fReEn H 5) . 6 A T E TIXESEME CIRWIA DR S
THY ., FERIFEKED 500mm Z 48 2 5 AIREEN H 5, IWOMAT 7 Al 720, 8 HlZid7Z<
2%,

Irrigated
Urmia
City
Vegetation at
mountains near
boundary is much Rainfed
Stronger than Wheat

rainfed wheat in

(Precip. 500 mm?)
June 23, 2016

3.3.8 Landsat IC& D7+ —ILRA D S—E®H (2016 £ 6 B 23 BAJL X THEH)

X339 1, TRMM GEVFFTRIIE S v+ 3 ) 1215 20012007 FEOMEFERA R E =T, b
72 < H)I 339 D%, BEAKET —% (IRIMO AL I =@LIFTH L O Silvana [ HAT) | Bl
WA DR L BT B L R TH D LIRS,
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Urmia City

X 3.3.9 Global TRMM Z{£/ L =F9FMME (2001~2007 )

() HERREEWE (ETr)

¥ 3.3.10 I%, IRIMO AV =@lHIFTT — & Zi ] L TRt Sz ETr (REAREE) 277,
RSRCIZ & % ETr OZEFRRZED 3HTIZEESN T, 2O ETrdERIZEM TE 5 Ll s b,
[4331001%, AV I =itk G & = rF—REE N S| 1,662 mm /4R AL X i & O
ET ® EBREIZITV (FEEEORBETITRAELIZSW) 2 E2RT,

1800
Average= 1662 mm
1750 == —

1700 ]

1650
1600
1550

1500
1450
1400
1350

2007200820092010201120122013201420152016

3.3.10 IRIMO AL THRAFRZAVTER L-EEAXNE

ETr (mm)

3.3.3 #EET (FRREHET ) ORETMOEEE

ETHEEHSE ORI, R 0% 7 N &FH Lz ETHEEMZE Che b INEE R D 1> Th 5 (L
et a., 2009) . #fi ETHIE S ET BARICIE, B/ EOBERDNH 5720, 20%LL EOFRZE (eddy
covariance CHIITE) e K 29% D747 (Bowen-Ratio Energy Balance THHlIiE) WAL Z E03bh D, &
DT, M ETHIE S ET X, @5, MREBEGOBEREO ET #A&K L2V, D7D, Ttk
i ECHIESNIZET T — 2 BFIAFRE TH > Th, FE L SHGEET 5 2 L3O CHREETH 5, i
WY ET ~ v 7 BIRORBERGET, @, AR 7T Y7 P TIRERS RN L%
W AEE I EANOICINEECH 03, KIGERET NVOEER AT —X E LCET~Y Yy 7 &AT
BT, BERRETINELH D, RFETIE, ET v~y TOREZHRT 57202, ROJ
FHCHEREIT o T2,
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BEOBEZRETHZLITEETH D, AREOYMER T, FHETF—20F, WEEEIZS
W, M A A DA —)VTT T A~ A F A 100 mm AN OFEEFPH 2 T HERZE CERTH 2 & &
BELE (B3.3.11) , ETIIKERETVOANT —F THDHZ0, AFHEOEEKTREZMEL
e, WURAEE WD, Eio, AFEKL TR LERBREOTT AREMMALETHL -
W, 2FREDOHIM CHREEEZITS 2 & & LTz,

RSRC's best
estimation

68%
+100 mm

nvithin

<" 95% within *200 mm

200  -100 0 +100  +200
Errorin mm yr?

X 3.3.11 AEF—LMNERELLETH#HEDREERE
BRLUKERBETH H+£100 mm L. KOS & [FRE Th 5,

> FEMEEE. RO ATMOSE

U o NI ORISR O EEREMAEN TH Y . 2 DM O BB D Rt il BEZR KGR
OB RRKOMODEFEETHSD, FAOD~V==27/ (Alleneta., 1998) Ti%. Bitfio
R[ET—HERNT, #EESN-) v AMOEFEELZHET L L. 49 1250 mmlyr  (Tasumi
2019) Lo TWD, AL IO VEEICALE T2 Baang Mo R R ERRE IS
b7 U7 LERER, U T A~OBOKEIR, #EE 1200mm/yr X TOVRK 450mmlyr THE
1650mm/iyr & 72> T5, RSN TV 5D 100mmlyr Otz IL, FEEFAKED 8%, S F
DIBOFEKED 6% T 5, Z OFXHN/RRRARIIL, o7k s ik L CEm, 8
HPHCTH D EBEZDND, Z ORI, BB ET OMBIN 2R 24EH#HTH 5 20%
~30%& D HIEH M/ E W (Lietd., 2009)

> R & S Lo I D35 B

YREHIIE, ET 25/ SWzsh, 100 mmiyr & S EOFEXHE LI REREI K B L 0 132700
K&EL 72D, VIO MR iH OFR BRI R 400~500 mmlyr (72—, TRMM 7 —#
Ty NCHIT) OA—F—Th2 EIET D&, 100 mmlyr DFEXIFRZEIT 20% ~25% 1ZFH Y
T 5, ET (Zi@H . R KE 220 IS G gl O JEERE R OFE KB LV H/hE <725,
L7225 T, ET OFARAEIL 30% 282 2 /RN H 5, T, ET QRN EHIE
I X DM 7oA L TR Y . 2R XV b R&EL 2D, 72720, KERET LD
AKNEFEZBE LT ET 208752 L1280, FEEME O ET ORREOFELY S DT
SHLHKE LTz,

> #3321, MR FLX—IEH, KGO ET #EEREOREZREE LT, AR
TREL ET = v T OKBRET A~OBHEIGT, (D #EERBIC OV T ET v v 7
TSR OKE I ITHRAE, () FEHEMEHIZ OV TIXET < v AR A KIBERE T L OWHIA ST
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AL I TR IR T T LIS R D IR HUIE - iR 77 FILA— B

—2 L LML, ET~ v 7R KINGGHE D b Tl L 72 561C1X, E7 VO AT ETfE
AR L > TEIET D, EWIHIHDTHD, ZHUTEY, RSRC @ ET v v 7 L KIEER
ETABHAEIZHNE Y, b EBEEOSWKERETVOH 252 Z LB TET,
ULRPX, ZOffEF—LOREIZHE LT,

& 3.3.2 BEEGNMOFEOND I RILF—INXE K VKD ET #FREE D

- ET from satellite energy .
Characteristics ET as a residual of water balance
balance

X . Irrigation is the dominant  |Strong: Expected error range|Weak: No reliable information of irrigation water
Irrigated Agriculture . L . )
source of water supply is in order of 10% or less. application. Error range is unpredictable.

Accuracy depends on the accuracies of input

Precipitation is the data and assumptions (precipitation, river
. . Weak: Expected error range |
Non-irrigated surfaces |dominant source of water | discharge, ground water flow, storage change of
is in order of 30% or more. . . . .
supply soil water). Error range is the integration of the

erros in input data, and difficult to quantify.

ET ¥ v 7 OEBNFGEFHMEIL, RO FIETITHT,

(1) FEF— A, RSRCOET~ v 7O~ F<—2 L LTLandsat & & b2 METRICZ ] L C.
X EVZERB L ORMEGE CARET~y 72HE LTz, ZOXRVF~v—r <y T, RS
Tz Hl C 1TEM o 242k < iz,

(2 HETF—LOET~v Y (RvF~—7 ET~v7) OEMEIT, FAOD~ == 7 WIHE-> THE
ESNTZFEZERO ET OMANL LIZHEE A2, DT D DN DD H T )VR A o F THEG %
ko THER SN,

(3) RSRCiE, XU F~v—V ET~vy 7RIV EMETHLEHEL, HET—L2BER LT TF~
— 7 ET~y 7 e T 52 L1280, MODISX—RA®D ET OF5E % 5 L7,

4 O~QIZXLHEEFMIZIMA T, ET =~y 73 ET T—F kv b LS, ET v~y 7D
FRSHA 220KE BE 2 flesR s K O%igsam S U7,

(5) AFRERHII BN LB 2 BN D 72 01T, A T M S 7o Rl 0 5 1% & R EBRAY
IRREPEEICIRH S, B A RMFRIC K Zoﬂffﬂﬁ%fx T %

3.3.4 HRRBET—XOREFTMOFER

ZOHETIE, ET vy 7V OREEFHEO R EAREREHEE LT, NXUF~—7 ET OFEEHROFEM
\ZOWTIE, [Tasumietd. (2019)] &, AL OFERIZOWTIE Navadianeta. (2019)] =%
oz &,

(1 RUFI—VETTY TOERLEBE

MODISIZ &% ET ~ v 7% 1km DL EOZEMfigfg %24 LT 5% DEH7
R DI & 72 D580 05, Z ORELZRRT 57 DITIE, (1)%% 2
L. TOREZ M EDDOH Efﬁ%‘%ﬁﬁéfﬁ%ﬁﬁb\fﬁiﬁﬁﬁ“é Z e Q@
fRRED ET ~ v 72 Wl T 2 2 & BWAMRITIETH D,

SRR OS5 A
ED ET ~ v 7 & ERR
ED ET ~v 7 &y

ZUJL‘ ZUJL‘
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T FI L A— AL 3 T KB L0 BT AR B I IRIEE - R
T TF— 0%, 2R E 100m, 2 B E Y F 0 Land-Sat i A VT, 2016 AR S0 ET ~ v

TERER LIZ, ZTOET~y A, RoF~v—27 ET~y 7L L TRESNTZ, K 33121ci%, A2
EDORVTFv—7 ET~y T EEMBRET ~ v 7 2/R0LT2, AT —%, BT RE. #EHTER
EOFEMMIT,  [Tasumi etd. (2019)] I RENTWD

8 N

ET (mm mo™) ET (mm yr')
0 0
50 300 - .
100 ; 600 '
150 7 200

I 200 I 1200
250 1 1500
3.3.12 RUFI—V BT Ty JIC& D AERREBES L UERERKE

Ry Fv—7 ET~ v 7OREIX, FAODIEHEET (Allenet a., 1998) ZffiH L Caffi iz, U
A, T RY BROEHO Y T VESGITR LT, R FIE (Stancalie et al., 2010) 1Z7ES T
FEITENTZ, BEAKEOT —ZNRELTWDHE EBIC, VT VEBROY A XT3 &b
EEHEO 17/ (100m) O 4ETRINERS WO, FAO DAL KD ET #iEX, 4
L TKEBHIEICH D 350 ) I, 1507 KU, 30D TORARETH 7=, e
E@b%?&mént X, 350 RLRLWIM T, S50V TIVERFIZ OV T FAO OHEE ET &
i E N E Lz, ZORHIIE, 2014 4F0°5 2016 4% To 344 Ik L 7=,

%] 3.3.13 (%, HEBEGIGO A OREFTMZ R L T\ D, FEA 7 A% (MBE) 1T 0.16~
0.36 mm/day, ‘F-HJifxitzs (MAE) (% 0.57~0.72mm/day, 3 VP HRE# (RMSE) 13 0.68~
0.73mm/day TH -7z,

HR—2Z20# (K 3.314) TiX. MBE 78 0.1~8.3 mm/month, MAE 7% 9.0~16.0 mm/month,
RMSE 7% 10.8~20.5 mm/month T& -7z, HF~_—AD kil (X 3.3.15) £, MBE % 2~99 mm/yr T&
Sl Ny Fv—7 ET~y7d. (Heetd.,2017) AV 74 0=7 D7 —F > FHX (Jineta.,,
2018) DEAX FARICLDEEEDOT 7V r—rva X0 bEWHEEREN S LN, X F~v—
7 ET v v 71, ET O#EFEOBMBIN LY S IEETHY | ARETREIN TV D BEOKENIC
o5,
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X 3.3.13 FAO-56 # & X METRIC [ &k 5 TE ET DEEER

B 3.3.14 Jod, TR, ROSEEEERLHEEAMET

1500

MBE = 67 mm (5%) 2014 MBE =30 mm (2%) 2015 MBE =2 mm (0.1%) 2016
_%.IZUEI
£
H MBE =61 mm (8%)
= %00
5
% 600
g MBE = 40 mm (20%) MBE = 9% mm (65%) MBE =29 mm (13%)
g 300
) il An 1l
: 1N m[l 1N
z28- o BBy 2E- o7 51009 % g8- 97 sgfs Tiv 9o
e 3 42 24 4 8 84 g 4 € £ g%, &
FEE %8 T 55553 TR S35 35 8g3 i3 33

B 3.3.15 Jod, TR, ROSEEEERLHEEAMET
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P a2 el

4 7 H

IS K AR T IR AR B I HARIE - A8

(20 ROFT—YETTy %A LT=RSRC-ET 7 v T DFEET(E

3316 IR EN TV AN D ET &5HHEIX, RSRC-ET &t X F~—7 ET TERA LT,
RSRCIX, = U 7 EARDYELETA75mmlyr EHEEL TR, NF~v—7 ET LD H 18mmlyr K& <
AL Oz, Ll ZHUImD TR —E s Wk b, M 3317 1%, LHIFIHZ A 7 2L o
TEAEREE) ET Ol Zmd, 20 0@ENEH 503, Z1F+100mm BN Th -7z, ZDT7 7 r—F T
R OBRE 2R A R 2 ST TE VS, X 3316 B L O 3.3.17 1%, RSRC-ET 23X 3.3.15 1
IRENTWD BEEEIZIT VD, T CICEEZER SN TNAHZ 2R LTINS,

ET (mmyr?)

600

500

400

300

200

100

Average of entire image

RSRC-MODIS Benchmark

3.3.16 RSRC-ET &RV FT— ETDLHE (EH) &L U/KEEEZR < EGERESADE
FTHETDE (BAR)

600

500

400

300

ET (mmyr?)

200

100

600

500

400

300

ET (mmyr?)

200

100

Irrigated Agriculture 600
500
= 400

s
€ 300

E
B 200
100
0

RSRC-MODIS Benchmark
600
Rangeland

500
&= 400

s
€ 300

£
= 200
100
0

RSRC-MODIS Benchmark

Rainfed Agriculture

RSRC-MODIS Benchmark

Baresoil

RSRC-MODIS Benchmark

3.3.17 3 FI A 0D LEER
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}) HBARXRET#HE

3.3.18/%, RSRC-ET Lt _X>F~—7 ET ®H_X—2Z ET D% /~d, RSRC I35/ H & i KEE
i L. o H Zi#/ NGl LT\ b, RSRC-ET X, 2 H, 8 A, 11 HAR LDV DD H DR
Fv—rTFT—FLt—%KLx, AX—Z ET O#RZEOEER =1L 20mm/month TH - 7=,

[20 mm/month) 1. RSRC-ET D HRXR—ZAfHEOREEDO K L+ H 2 N TE D, XRuvF~—7 ET
HARIZIZK) 20 mmimonth DFEEEORREEN & 5 &5 2 b 241, M WEHlZ 9, X 3.3.18 12T
RSRC-ET & D~ F~—2 ET DiEWEIRSRC-ET DT —TlERL, RUFv—27 DT —Thb
TLEEEWRLTWS, &KE LT, RSRC-ET ORI, M 3318 RSN TNDHERLD 15
MENTWD LA SN D,

120 Average of whole image

100
RSRC-MODIS

80 ‘Benchmark

60
40

ET (mm mo™?)

20

0
Month
3.3.18 A& ET OEEE

4) RSRC-ET & FAO @ WaPOR ET DOV RRFx v o

[Javadian et al. (2019)] (%, RSRC-ET ~ » 7% FAO ® WaPORET ~ »» 7* (FAO Water Productivity
Open-access portal (WaPOR) ) & Hili L, RSRC ET = v FOREEIZHOWT, T4 L A—F—HiE L
KT 7 e —F &g 3 234 %28 L Tl LT b,

R S T2 ET ~ » 7 OfRGEIIIEF T 20, EER RSO AZ1T 9 Z S1E T 220, JEf
IZi&,  Tavadian et al. (2019)] THHA SN TV DLW DDA KR L TV 5, 51, RSRC-
ET IR EICIB TR Y EfETh 5 M2 & < . WaPOR ET IZIEREEE 3 3 L OBz B0
TLYEMTH D REMED & & fam T 7,

A Tl S 72 RSRC-ET Ok 3—3 3 > Tlik, RSRC-ET DFEE DR WER SN kES N
AREMEDS B D, ZAUE, RSRC MBS B ORI A S DIZHEBE L2 TH D, BHBHIIEES D&
WHIERIZ & DI 23 O . BB OBER A ER 52 & TETHENE(LEBEZ DD,

3.3.5 fHIEE

AHECTKIERET VOERASTE LTINS RSRCET v v 7L, ZoOMkCTHHTE 5=
=— 7 TROLEEEOEOVETIHEREZEN, ET~ v 7OMHICITW L 290 0EE LHIR2A 5, RSRC
I, 20004 3 A 25 2016 4F 12 A £ ¢, A /v 2 mifliftik 2 A& > MODIS (MODerate resolution Imaging
Spectroradiometer) i & H LT ET 2#E L C& 72, 7 — X ABEOZERIF K O A4

(Lkm, A 1[E) &, AREO TERADOANY VY —ADRATLH T2, X —F—IZLHEE
PEFINED HEMEZ 72O BRY | ikt L7 201 2°H (KB O KERETT LOF vV 7 L— 3
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VHIR) &AL R = & D BRI IA R AR S O AR TIX, 1A I 1 oD EB OB RFTH
277,

ZE MG IE 1, IR O ET O— I 722 228004 % BRAE T D1IX -+ 7203, BHEZR HifE -0 - HufI |
O ET 534 OFFM 7223 T II R+ CTh 2, REffHeE (HIZ LA O Emg A2 EH) X, FHo
ET #H#ET 21T+ ThHI0, HEMO X A AR 7 —/LTO ET OIEMRRBUTIHFETE 720,
Bl 21X, £ DA O EEBSFENE 2 ITEEOBEZIZESG S NG, 7 VIO E DA
BIRIZDe>T NENc) RETH DL LIBEL, ZoMibAkk, RESETIE. MOFHLEHOD
IR 1 2 H OMICBIMICELT 2 RN H 5, LU b, METRIC ZffiH L CHEBER 7
JTR< BMADRGET —XIZL o TChHESN DI, HET — X B O iEEEIC L - T3l
TEZEND ZOHIRIL, ETREMERE IS OMkINs,

RSRC-ET v > 7 D% 5 1 SOH[RIL, —EBORE O HUK D E 7 /W HIFEH R 2t A A T Z & 23
HEL W2, IR OBERIT AN DWW 20D (LHEHIK TO ET #EREEMEL 2252 L Th
%, BIH2MT, RSRC ET ~ v 7id, WlF TGOS R A (K 3319 22 /) OIFE&EH @ W5
(DF Y LEHIH) TOETOARAFREL 72V | FHICETENEr LR 5608 HEIN, Ll
DN (F IR0 | 13, Fs oo 38 B IS i O IR 28 D et T o ET O KA & - T
fibhsZ bbb d, LoT, kL LT, MO ET L2 S 2 FHENICH D b D DK
Tk 72356 ET OZZMHEEREEME e b 856 b b 5, ETVAOHIBEEOF ¥ J 7 L—v
2 VREEORIRAZUET H1T1E, AEHIZHITH RSRC IZKHIEENKLETH D, MIKE-SHE O
¥y U7 L—a T, BHOBKR (NT U R) IR TE RWBEN A LIZEEIC, il
ROAKINL 2 E L SHEET DRMERH L7200, IIHEHH O ETIX, T, MiEMREE/#EH LT
T L THINT DI L LT,

Estimation
Failure
(assign zero ET)

ET (mmyr')
0
300

600
") 900
Over estimation =%

in rangeland b | I 1200

1500

- Ar

RSRC-MODIS
& 3.3.19  FEERREILEF D RSRC-ET

3-66 WERBFA > X —TF a0



1 ZEH
T I TR K IG B L AR B R HRIAE - R A St F o LA

F$1Z MODIS D ZERIFRZIE O3 IIEHIH O RSRC-ET #EERE TRV, ERRIZITR F~v—2
ET <> 7%, BTS2 EBIAECHEE EMFE LRV IR CIEEHl SRy, RiiOH
R &M HEAEIE 1Z. METRIC DWW OO UGEIC bIRD RV b & 5, IHEHIR TR E
EHRET D T LIZEEEE A, AT — DE, RS A DA — L ORSERPH & L T100 mm % B E
MNCIRR LTz, IR CIX ET ~ v 7OV H 0 REUEN L E TH S, 3320127 L 5,
IR CTIIARERERNE 7 BAYF A LD b RELS 25T D, To&xiE, Ikm X lkmEZ &
IV R 2B o 2 LT s O8R4 13 300 ©, REiASIE 1km? TIE72< 1.33km? (D FE Y,
KD 33%KEV) L7225, ©7EANLOET 2 RSRC-ET v v 7T 100mm & L THESNT
WA FEBEOFKE DMER E O BALEFE S 100/ 1.33 = 75mm AFE T 5 2 L 2 EWT 5, RSRC-
ET & MIKESSHEIZED O b, DRCFERERRR] (CESWOKBEERZ1T> T 5, ERlaEideT
RHEHTHAL OO, IHOEBOFRMIE KIE, N—al—I g8 13, KRECEE IN-%#
HRLY bRV LICHICESET I LERS S,

M 332 WREXRBICHTSHELLEES @R OEL

AN i 7Y i EORREIL, FURAEICE R ONSRkTH D, Lieo T, AR
FEDKBERET NV CTITERTELLANVOHFFAL RART ZENTEDLIN, KREZRDORDO AT v
7L L CHHER D ET HERELZ M EXE2 2 L 2HRT 5, HET -2 40 I=ifinbo
ET OHEMIL., hoiEE LOFPHET — L2 ORERIZE-S < 8 200 mmlyr 235G 72 fETH Y |
RSRC-ET TlIA /NI =i/ d ET Z 700mmiyr LA EEHEE LT 5, KR/ KEHEIE, &g e
VDR OB DO HEENMENZ EITRK L TWD, ZOEEFEZ [Tasumi (2019)) (2X-
TIRESNTEY, RSRCITFFSRANCUR ZINA D Z LB AIRETH D,

PlbEoimbh | Fix OFIRR & FREIT RSRC-ET 12/ -72H OO, RFHEICI U CTIEAH ATRE 2 R
ET OF#IZFIE L7V, F72, RSRC-ET OMEIXARFAEDKIEERET MIBIT DREEOFFHE LN
MMTEL TS Z &b, ET vy 7 ORMEEREZ M LT LT, Bonzifmzd@iicE i+ 5
ZET, KEERET NVORIRNIR R T —~< U ARM B LT,
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3.3.6 ET<y7OFHA

(1)  MIKE-SHE ~DER & SHDERE

AT — L O A =T 72 RSRCIZ X HHEE ET 13, ARHAED 2R TRFIZEW T, FEfl 70k
B2z S, MIRAEIZBWTHa B0 S S ivz, #EE ETIIARTAB MG S 0 5 IER IS
LC&7, ARAETO METRIC (X% ET OfeE 72 B, #EREHIRIZ 5515 2 R BUK B o fig
HCH-o7z, Ak L7zi@ b, BRI IZ3851F 5 RSRC-ET OREE Nk ST\ 5728, RSRC-
ET 13AKFEERET /L (MIKE-SHE E7 V) IZEMICTEH SN D Z L Loz, ULRP &EFEEF—L D
ek ORGSR, A 24 BICH R Sz RSRC-ET O 21liAY MIKE-SHE E 7 VD fféN—a b L
THEHEShD Z L blpole, DEVE 2 T, KREOKBERET VOANT—2 & LTS
TWn5,

(2) BEETIRRIRESLIUMEEICET vy THARAERBN

METRIC |2 L% ET v v 7 ZBMRHERS. FIERIRE ISR L, BEESFELZHNA, Ewd o2 L
X, KERETNVBLIORFHETET vy 7% XV @EUICHHT 2720 1Ciid THEHETH -7, 2018
F8HO6H, HETFT—ALITULRPA EMET HARBEHEY —7 v a v 7O Z %D (X3321) |
METRIC i£% H\ 72 RSSRC-ET ~ v 7 ORI 5t & HANHI T e —F & A 7 VEBRNREE B &
OB 2 WFFEH TR L 7=,

X 3.3.21 ULRP X #EDZEREMET—V > a v T
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4.1 FISTIHHEE
411 AT HREBHBE

BlALLICRT L DIT, A =il d A 7 CEoALvEEIcArE L, A5 1 Zagros ILARZ f@E T R
Jbad Aras )ik & BB L. BEJ57 1% Sabalan ILARICBH A T 7 O Zaab I & [EEE 4 703, AL
TN ET 5 —MRAV I, £ 4LLIZEN LT,

MU RS & 9T, IO P IX ALK 35 B 405375 38 304y, HUAR 44 B 135575 47 £ 5455
(ZHEH D Wl AEIEA 52,000km2 THh Y E LHED 3.15%, KiKlxA T ERORFKEED
%% 50 A 7 CEICBIT D 6 Kt O —DITALE T BTN D, FEEIZ DWW TEHE O HAKHE O
1,267m 725 3,746m (2534 L T\ 5, AR &34 400mm, AR RTREZR % &% 530~680mm ¢
bV PERRIEICET D,

BN IEHI 370 5 AT, INESIE Tabriz DB 7 B A 2 MBS AN D 57.6%., 150 5 AD AN A%
o, INEBIE Urmia OFF 7 Bl 31 2% LIS 38.6%., 67 T A, T LTHEY D7 ILT AL NN
38% & HDHTND, (F41L1E2HH)

#%ik4 5 & 912, 19954 6 H1Z/KNArIE 1,278.41m,  EfEIL 5,722km?2, AT/K & (X 36,757TMCM & Fiéx
SN TWDHH, 2014 4F 11 ABIE, AV I =i OKMIE 1,270.42m, [HAEIE 1,901 km2, Br/K i
2,199MCM TdH o7z, ITE, WJIRAEOH S, HIRM TH 2 A0 HBOREE, b & b & ITHEAE
BThh, BUZL > TREFRIZ SN ERDR &, S EIERBEELAREL TV D,

4.1.1 IV THMER
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*= 4.1.1 FTILE THOME
Item Description
Location': Latitl,_lde 135°40°N - 38°30’N
L ongitude 144°13’E -47°54°E
Basin Area™! 51,876 km?
Mountainous : 33,736km? (63.3%)
Topographical Distribution*? Plain : 12,664km? (23%)
Lake : 5,362km? (13.7%) (as of Dec, 2013)

Administration*?

East Azerbaijan Province
West Azerbaijan Province
Kurdestan Province

(24,888Kkn2, 48%)
(20,832km?2, 40%)
(6,042km?2. 12%)

Population
(asof 2011)"2

East Azerbaijan Province
West Azerbaijan Province
Kurdestan Province

(2,143 thousand people, 57.6%)
(1,437 thousand people, 38.6%)
(142 thousand people, 3.8%)

Spring :March —May
Summer :June — August
Season Autumn :Septemberg— November
Winter :December - February
Air Temperature'* -6 - 31.2°C (Urmia)
Average Air Temperature™ 10.9°C
Average Annual Precipitation”? 401 mm
Potential Annual Evapotranspiration” 530~680mm

Climate'!

Cold Semi-Arid, Steppe Cl

imate (K6ppen: BSk)

Lake Area™?

1,861 km? (as of Nov. 2014)

Lake Water Volume'2

2,151 MCM _(as of Nov. 2014)

*1: Source: “ Study on Updating National Water Master Plan in the Basins of Urmia’ (MOE, Nov. 2013)
*2: Calculated by the J CA Survey Team by means of the data provided by IWRM Co.

*3: Source: “Statigtical Centre of Iran” (http://www.amar.org.ir/Default.aspx?abid=133)
*4: Source: “World Wesather Service” (http://worldweather.wmo.int/en/city.html 2cityld=1454)

4.1.2 AN ETHOKE, EmE. FEELEH

412 1%, FEROFHCEARKR, WK, B X OIKEORFELELEZRT, IAKET,
IWRM Co.D /KRR E A R 2> S 45 B ZiRAL, WIUKERE, Bk EOBR (H-A #hifk, H-V il
(CEDWTRHEAE LIz, K 413 13, WOFERORKRKAL, BAKAKOL, FEIKNORFELE 2R,
1960 FER7 B BUIEIZ 2T, BUN S ALK DR T 2RO B D,

PP

Basin Average
Precipitation (mm)
® @ § n
8 8 8 o

1,280

y =-0.0002x + 1282.1
R?=10.3399

1,275

AAAAA

40,000

\:

1,270

1,265

= e

Monthly Mean Water Level

Minimum Ecologcal
[l
Balance Level (1274.1m) 30,000 % %
YA QL=
S
% Q
20,000 < g
S
5§
M, 23
=
\A 10000 58
23

1,260

Volume (MCM)

X 4.1.2

HEKEL, HEIR. AFKEORELL
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Year
Max ===-Min — - Average

4.1.3 FHEKX. &/, FEKEORFLL

4.2 AL EITEREO—BGSIESE
4.2.1 BKE. [R. ZREOFHEEHMER
AV X I O A 2 KRR A R S S 72 012, Urmia, Tabriz ZS8HIET O A Bl Rk &,
AR IR, AR AR EEK 421 LR 42110, REEZLKZX 4221087
Urmia & Tabriz O&IEZ13# 30~40°C T, Urmia C 8~27°C., Tabriz T 10~31COZEEH N4 Hi
%, FMZAFEEIL, Urmia Tk 1,158~1,525 mm (CEHJ @ 1,362mm) | Tabriz TiE 1,271~2,244 mm
(CF¥) . 1,965mm) O CEBT S, FRIFEAKE S 90~630mm ((EH) : 274mm) | 89~324mm
CFE¥) : 274mm) OFPFATH D, BHEE TO L Z A, KUESRMEOBE 72 BCIX 5 OBFT CHess S
LTUVZRu,

0 0
€ £
E® Ex ' E
54 £540
=] g5
SE g S
S5 % 55 %
8 80 3 80
x x
100 100
__30 300 __ 50 500
2 2%20 A\ 0 S || g %’40 N\ o S
(=]
ga 2|| @830 300 2
29 10 w0 <22 N\ 200 <
<3 I 3
By / AN A D = N 100 3
=
%g 0 e 0 'g‘ ‘g‘g 0 / \ 0 'é
2 2
o -t w0g||[FF0OS——obr—— 1 a0 g
Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
——Monthly Average Temperature =M onthly Average Evaporation = Monthly Average Temperature =—=Monthly Average Evaporation

4.2.1 AEHRERLUKBLELWITNUERKENZEILR (£ : Urmia, H : Tabriz)
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x 4.2.1 THRE. [R. ZRE
Ann Ann Ann
Item Annual Annua Pan . ) . udl ual
. L . Maximum Minimum Average
City Precipitation Evaporation
Temperature Temperature Temperature
Urmia 274mm 1,363mm 27°C -8°C 11°C
Tabriz 212mm 1,966mm 31°C -10°C 13°C
= 0 - 2500
E 200 2000 §
T 5 400 1500 35
C g a
2% 60 — 1000 S5
g 800 mmm Annual Precipitation 500 3
& 1000 = Annual Evaporation 0 3
40
8 30 e—— SRR
5 20
g 10
) 0
= -10 —_— W e . W
g 0 ~~~
o
g 253838858838 3328¢88833838¢88828:8¢8
= A A A A A A A A A ] AN AN NN NN AN ANANAN

= Annual Maximum Temperature === Annua Minimum Temperature = =—=Annual Average Temperature

0 - 2500 m
gg 400 7 1500 §_§
" 100 S §

g 800 nnual Precipitation 500 fg

T 1000 = Annual Evaporation 0 =

T =0 e — —_—
S
2 20
o 10
I9) 0
5 -10 =N P ———— e NN
a—) -
Qo
5 B YB3 B 88255338858883883885838
- (@] O OO OO O OO O OO O) OO OO O) OO OO O
A A A A A A A A A ] AN AN AN AN AN AN AN ANANAN
= Annual Maximum Temperature == Annua Minimum Temperature === Annual Average Temperature

4.2.2 FEHRX &/ THRE, MESIUVEXEORFEI (L :Umia, T :Tabriz)

4.2.2 BAKEOZEMHEHELERBKELEZESOMR
X 42.312RF K D12, AV Tl O ER KB O ZE ML 2 3 5 720, ERBEK RO
XA HAN— AREAKEIC L > TR L7, IDW GEFREENNE) 154 VL CZ2RIAR LT\ 2, 4R
Rk B> Z2 25823 200mm 7> 5 800mm DFLPH T 5 A /L I =itk T, Bk &iXitiko iE &
FPERC RV Z < RBAEL, A CRA DT 2R DD, Flo, HTEALARL D x N KD
BT EANRL D NTEVMEA DS D, S 512, WOLDCLIM  (http://www.worldclim.org/) TIH&4T
ENTZERSARIE. FREOBKEDEmZRL TS (K 42428) . ZhiE, 17 HFe A—
NV DZERGEE 2 AT D,
4-4
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*Source: prepared by the Survey Team using IRIMO data
X 4.2.3 FHRREDNZEMNME

*Source: WORLDCLIM (http://www.worldclim.org/ )
X 4.2.4 FHEMEDZEM2HE (WORLDCLIM)

4.2.3 FRBTEHBFEKE

1999 £/ 5 2014 A F TOMFEXMN GHIRNC I I 2 O EH MR &1L, BT — % OTFER BTG
C. 74—t BRIV ER—ATHEH LT, 71—t BEXDOH (200441 H 1 H) %X 425
WZRT,
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Legend
] Thiessen Are (2004711

®  Rainfall Gauge Statien (2004/1/1)

River
Type

Main Permanent river

Subsidiary Permanent river

""" Seasonal river

[ sub River Basin Soundary
D Main River Basin Boundary

Elevation
Value

oy Hich - 4000
- Low : 1000

1999

X 4.2.5

X 4.2.6

INRIEBOEFHRE (1/8)

HAFMERWN =T 1 —t U HEIX
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2000

2001

X 4.2.6 INRIEBDETHRE (2/8)
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2002
2003

B 4.2.6 INFISEDETHRE (3/8)
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2004

2005

X 4.2.6 INRIEBDETHTE (4/8)
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2006
2007

B 4.2.6 INFISEDETFHRE (5/8)
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4.2.6 INRIEBDETHFE (6/8)
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2010
2011

B 4.2.6 INFRIEEDETFHRE (7/8)
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4.2.6 INRIEBDETHFE (8/8)
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4.3 Al
4.3.1 A

b X TS T 200X, () A28 O T s fetr S e msEmilL i) mEH
KIZOBEKT HFEINC IS (K431E25H) . A/ I itk OHERIE E O 30%
IR TH D, WRMC 72 ik S AL 7= INZE BRI IV T, BRI 0 T ifEs & Z=Ei )1 &

LTERSNEY, HEEAFEiHICRE KBTI LRSS,

*Prepared by JICA Survey Team based on data provided by IWRM Co.
4.3.1 AN 7 AIKR

%= 4.3.1 ANHFEDRER

Type Length (km) Ratio (%)
Main Channel (Permanent) 2,255 133
Branch Channel (Permanent) 9,722 574
Seasonal River 4,957 29.3
Total 16,934 100.0

*Prepared by JICA Survey Team based on data provided by IWRM Co.

Zv 2 RN O F B OALE X 3 KON BIX 2 X 432, ZDiEtx R 43.2 IZRT,
WEGRIRIZ BV TR 12 O EEWRIBNNCTRAT 5, SRAFION, &b KERikiEfEsHm9 250
X Aji Chay )l (N0.14) T&H Y WidkimfE i34 /L I itk &K D 24.6%% 58 5 12,717km2 TH 5,
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NT Zarineh Rud )1l (No.11) 28Ik D#) 22.9%% 5 % 11,838km2 & 72> Tk 0 . Aji chay JIl &
O THI 48% L 72 %, OO CHUIKERBON-0E AT 52 LIl b,

17

13

16

14

15

12

10
11

*Provided by IWRM Co., only main channels (temporal rivers) were illustrated.

4.3.2 JRAANNE & Wi
*x 4.3.2 igiEETT
River :
; Area | Percentage River s :

No. Basin Name (km?) (%) L(tle(nrgt)h Slope Administration

1 | ZolaChay 2,258 4.4 85 | 0.012 | Khoy, Urmia, Salmas, Shabestar

2 Residual 1 1,060 21 - - Urmia, Salmas, Shabestar

3 NazloChay 1,880 3.6 75 | 0.005 | Urmia, Salmas, Shabestar

4 | RozeChay 458 0.9 45 | 0.008 | Urmia, Shabestar

5 Sahar Chay 712 14 65 | 0.016 | Urmia, Shabestar

6 | BaradozChay 1,362 2.6 60 | 0.012 | Urmia, Oshnaviyeh

7 Residual 2 375 0.7 - - Mahabad, M!yandoab, Nagadeh, Urmia ]

8 | GadarChay 2,001 40 105 | 0,015 | Mahabad, Miyandoab, Nagaden, Urmia, Osnaviyeh,
9 MahabadChay 1,507 29 80 | 0.005 | Mahabad, Miyandoab, Nagadeh, iranshahr, Sardasht

- Baneh, Bonab, Bukan, Mahabad, Miyandoab, Saqgez,
10 | SimineRud 3,783 7.3 180 | 0.002 Sardasht, Shahindezh
. Baneh, Bijar, Bonab,Bukan, Divandarreh, Hashtrud,

11 | ZarineRud 11,838 229 190 | 0.006 | ) ahneshan,Marivan, Miyandoab, Saqgez, Shahindezh, Takab
12 | LilangChay 1,936 37 75 | 0.005 | Bonab, Bostan Abad, Hashtrud, Marageh, Tabriz

13 | Residua 3 1,840 3.6 - - Khoy, Marand, Shabestar

. Ahar, Ardebil, Bostan Abad, Heris, Marand, Mianeh, Neer,

14 | Ajichay 12,717 24.6 280 | 0.003 Sarab, Shabestar, Tabriz

15 | Gae Chay 2,094 4.0 50 [ 0.030 | Bonab, Bostan Abad, Hashtrud, Marageh, Tabriz

16 | Residual south 551 11 - - Bonab, Mahabad, Marageh, Miyandoab

17 | UrmialLakelsland 260 05 - - Shabestar, Tabriz

Urmia Lake (water
- body) 4,986 9.6 - - -
Total 51,707 100.0 - - -

WEREA > 5 —F 23 T
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4.3.2 mIRE

(1) BRKELREOFM/ 52—

4 4.3.31%, AV I BRI O R R 2 Tl 2 72 RER 72/ N7k T IWRM Co.23BLill
L7-HBEKEE BEEZRT,

TR EDRERSE 4~5 A OFMEIICHKB L — V&L 25, FTO%TEIT 6 HUAMAEIZH
VI D, BENLEICT TRESRDT2IRIK & LT, (ST IS D 7o\ T2 D Rk (B
BND BROX AFEOTUKICE VT AKBEENBDT L0 EE2 N5, Lkﬁof\
ZV X RO FRATINCIE, 2 >OMEORERH D, () MK DEEREIC L > Tl E
B ENLiEOTMAREME . (i) FHiZ L On)IREDOSH LB TH D,

PR ST — 2 ZEET D202, AN I =W ~ToXy U 7 L—ya VA > b
TORMET —XIZE LT, RELB LIRHEOMEND T = v 7 21To7-, F= v 7 EROFEM
I35 S EITRT,

1000 1) Zarlne rud Rlver Basin (End of Sagl hez river) — B Ghabahablu(33007) 0
Wik i o
F ” ! n 20
@ 600 wE
2 5
[9) £
E 400 60 3
S
2
o 200 80
0 100
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
2) Zarine rud River Basm (Upstream of Bukan dam) Adinan(33-015) ——
W’ '“W""W ‘WU i i AR L ™ W
2 w ( wE
g’ 5
(9] £
E 400 60 3
S
2
o 200 80
0 100
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
(3) Zarine rud River Basin (End of Khor khoreh river) Santeh(33-919)
T WY, mm A
400
@ 300 w0E
g g
[ E
E 200 60'G
2
8 100 80
100

0
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

*Source: prepared by the Survey Team using IWRM Co. data

X 4.3.3 ARESXVBRTEHYRE (1/3)
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(4) Zarine rud River basin (End of Sarugh river) Safakhaneh(xa 021)
’P T e T Rk A L 0 ”'WN'W”I i W‘" e
20
@ 300 wf
g 5
@ £
E 200 60 5
2
8 100 80
0 100
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
1000 5) Oytﬂow dlscharge of Bukan dam mm— BVR(MM) “Bukan o
\[MF T l T 1' "’ﬂw’ i Imm " mr] r | WW"[ W T| W‘TY " TN]NMH‘“W W g
20
@ 600 w0E
g =l
8 £
g 400 0
8 200 80
0 100
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
1000 (6) Zarine Rud River Basin (End of pomt) m— B\ R Nazam Abad(33-917)
w TR ] 'W’K BN MM L L m W I
20
G 600 0E
E =
& 400 605
g o
2
8 200 80
0 100
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
500 (7) Simine Rud River Basm (Upper stream) Dash-abad(33-035)
m ‘H'WI Fr’m‘ me‘ e [ |W|v|n7 ‘WM me W 1‘ } W Wx - ]W T m’ H ’N
400 20
% 300 40 E
o 15
E 200 60 5
2
2 100 80
0 100
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
(8) Simine Rud River Basin (End of river) Miandab(33-037) —— %312
il el G A i
Q B
2 30 40 g
E =
g €
g 200 60 8
2
8 100 80
0 100
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
(9) Outflow discharge of Mahbad dam BMR mm Mahabad
500 m W e F v ‘[rrm, I‘WMW .IWM W | \l [ "W 1 “m
400 [ W W M’T w N’ PVW W’ 20
@ 300 2w
£ 5
2 E
g 200 60
2
8 100 80

0 100
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

*Source: prepared by the Survey Team using IWRM Co. data
X 4.3.3 ABRES L UVHTHRE (2/3)
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250 (10) Mahabad River Basin —BMR(mm) Gard taghub(34009
W T 'W LLARIL W’ m]“ mr F’W V[HTW‘ TW“ L DS LA I L W
g 150 40%

0 100
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

(11) Gedar Chay River Basin (Upper stream) Naghade(34-01 9
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20
@ 150 w0
g 5
2 E
2 100 60 §
g
2
8 50 80
0 100
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
250 (12) Gedar Chay River Basm(End of river) Bahram(34-021)
o
1 AL A L A L1 L A A Al il
20
@ 150 w0
g 5
% 100 605
B
2
[SR-) 80
0 100
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
100 (13) Sufi chay river basin Bonab(32 013 o
1| T F T 1= ™
N A0 A AL W”W IWN‘ i i
20
@ 60 20F
£ 5
% 40 605
&
2
8 20 80
0 100
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
- (14) Shirin kand R|ver basm Shirin kand(33 005
il Sl o Ll
20
2 320 20E
g 5
5 20 605
< @
3
8 10 80
0 100
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
*Source: prepared by the Survey Team using IWRM Co. data
WY E
4.3.3 BRES L UVHFHRE (3/3)
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4.4 FERAE

4311, AN I ZOREHIER R TH D, DIFRERIZ H-A & H-V ORf%R, 5 X0 20144 & 2016
O FR 2R3, WREEOEEHEIL 2016 FICEE S TWRWA, AL I =il Tk
1.2m OHERD A 2 M CTHERR S 4L, W FE O I &%) 380 MCM D RT/K F DI 3l 47z,

*Source: prepared by the Survey Team using collected data from ULRP

4.4.1 FILETHORELAERR (2014 F RV 2016 5)

H-A Relationship of Urmia Lake in 2014 and 2016

1,280
."
0..
.‘..
..

1,275 -
= .
S Lo
N—r ..-'
c
8
)
B 1270
m|

~~~~~ -+ Surveyed in 2014
1.265 —o0— Surveyed in 2016
0 1,000 2,000 3,000 4,000 5,000 6,000
Area (km?)

*Source: prepared by the Survey Team using collected data from ULRP
4.4.2 H-A BE®&E (2014 E£H KUV 2016 &)
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H-V Relationship of Urmia Lake in 2014 and 2016

1,280
...... ..-
- 1275 a1
7? et PRI
é R 4
= .
i< .
g
o 1270
L
..... ®..eee Surveyed in2016
1,265 —o— Surveyed in 2016
0 5000 10,000 15000 20,000 25000 30,000 35000

Volume (MCM)

*Source: prepared by the Survey Team using collected data from ULRP

4.4.3 H-V BfRE (2014 F£& &V 2016 &)

*Source: prepared by the Survey Team using collected data from ULRP
X 4.4.4 2014 FEM 5 2016 FEITH T TOHR D ELT
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= 4.4.1 FRAEHRR 2014 FEH LU 2016 )

Elevaion Area(kmz) Volume(MCM)
(m.s.l) 2014 2016 | Difference 2014 2016 Difference
1267.07 0 0 0 0 0 0
12675 103 0 -103 17 0 -17
1268 243 78 -165 104 12 -92
1268.5 514 214 -300 286 84 -202
1269 683 514 -169 586 257 -329
1269.5 869 829 -40 981 603 -378
1270 1,300 1,306 5 1,475 1,093 -382
12705 2,001 2,002 0 2,320 1,938 -382
1271 2,574 2,574 0 3,464 3,082 -382
1271.5 2,965 - - 4,858 - -
1272 3,315 - - 6,422 - -
12725 3,627 - - 8,171 - -
1273 3,896 - - 10,046 - -
1273.5 4,099 - - 12,053 - -
1274 4,287 - - 14,144 - -
12745 4475 - - 16,343 - -
1275 4,654 - - 18,619 - -
12755 4879 - - 21,011 - -
1276 5,085 - - 23,497 - -
1276.5 5,278 - - 26,095 - -
1277 5,488 - - 28,777 - -

*Source: prepared by the Survey Team using collected data from ULRP

WEREMA > 5 —F 23 T 4-21
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4.5 EFA

RSRC (% 1998 4, 2009 4, 2010 4F, 2014 4F, 2015 FIZHRsy S AL/ 2wt 2 L < L Hf] A
TR LTz, THIFRIH Z A OSBRI TWRWE, FE T & O LHIFIHEOEFEWNT LD,
T A OZA ORI AR T D 2 &3O THEETH 5, 2009 47> 6 2015 4F D HHLF 2 b % L
Wi n L, FHRIHY A 7 OREREPRD Hiv, KR, RIS 75%I12B L, RKERESY T
7% 64%IZHEIN L7, THBHO S, TORREME S SE TE RV, T —2 & ULRP L, LHIFIH %
A T BT DO SN R DT A—F —OHEANHER SN0, 2 OBLEAIT A
FEThHD ERERmA T T, Wi, 2009 FOHHFIH~ v 7%, v U7 L— 3 U (2005
DD 20144F) OHFERFESTHD Z LD, KIERET MZEATHZ L& LT,

*Source: prepared by the Survey Team using collected data from ULRP

4.5.1 RSRC IRt L #FIA~< v T (1998 A5 2015 £)
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= 4.5.1 RSRC 12t d L #uFIFAEIE (1998 v i5 2015 £F)
1998 2009 2010 2014
Type 3::;) % Type (‘?(:;?) % Type 3::;) % Type (‘?(:;?) %
Cropland 3,875 7.5 | Bareland 9,361 | 19.1 | Bareland 2,728 | 5.26 | Bareland 324 0.6
Rangeland 41,972 | 81.0 | City 383 0.8 | Cropland 4,307 | 831 | Cropland 4,195 8.1
Water body 5971 | 115 | Dry farming 8,991 | 184 | Rangeland 41,125 | 79.36 | Rangeland 43281 | 835
Irrigated Area 3,868 7.9 | Sdtland 447 | 0.86 | Saltland 2,291 44
Lagoon 96 0.2 | Water body 3,211 620 | Water body 1,725 33
Orchard 809 1.7
Rangeland 19,095 | 39.1
Sdltland 2,593 5.3
Water body 3,695 7.6
Sum | 51,818 ] 100 | Sum 48,891 | 100 | Sum | 51,818 100 | Sum | 51,816 [ 100
2015*
Type (‘?(:;?) %
Bare land 2,323 4.5
Urban 536 10
Rainfed 14,773 | 285
Irrigated 5,092 9.8
Fallow 81 0.2
Range land 21,944 | 423
Orchard 1,599 31
Sdlt land 3,134 6.0
Water body 2,297 44
Wetland 108 0.2
Sum 51,887 | 100
*1n 2015, land use types are summarized e.g. range land (good, middle and bad) and irrigated area (agri-fall and agri-spring).
% 4.5.2 T FIRAEE D 2009 F & 2015 FDLLEL
2009 2015 Difference
Type (Ak:z?) % Type (Ilt:;?) % (Ilt:;?) %
Bare land 9361 | 19.1 Bare land 2,323 45 -7,038 -75.2
City 383 0.8 Urban 536 1.0 153 39.9
Dry farming 8991 | 184 Rain fed 14,773 28.5 5,782 64.3
Irrigated Area 3,868 79 Irrigated 5092 9.8 1,224 31.6
Lagoon 96 0.2 - - - - -
- - - Fallow 81 0.2 - -
Orchard 809 17 Orchard 1,599 31 790 97.7
Range land 19,095 | 39.1 Range land 21,944 42.3 2,849 14.9
Sdt land 2,593 5.3 Sdt land 3,134 6.0 541 20.9
Water body 3,695 7.6 Water body 2,297 4.4 -1,398 -37.8
- - - Wetland 108 0.2 - -
Sum 48,891 100 Sum 51,887 100
WERIE A > 5 —F =3 T 4-23
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4.6 HEPEKHBEF
4.6.1 MEREE

(1  #HEETVEF=HVR

A 7 VEOHIZIZX, AL & MBI HR e E ORISR b D, 77T 7 L— b (Zagros Fold
Belt L FFEIN D) WA ¥ IBOWLREMR & HIPR—BT 280 ThH D, ~VLy i, mEDOHE
TR O HIER & U CHEAE LT, AV S mHUR AR AICATHIL T LTV D &) FFHEIT
ROT RHI TR AE L TWAOHIEEB EBE L TV an, 20£ L Evbw b [Back-arc basin
movement] [ZRE LT\ 5,

(2) —fhE

AV ZHUR O S W EIR, PR & PRI D B AUE TR STV D, T Of i X
W OMEEILT 5, HIER L, HERDLE I E ToOME ﬁﬁ@%ﬁakkmawgﬁéﬁw
JECELI W5, b#H\WVHEX, Soltanhesamch (L& ET 5 A4V L = O BSOS 55
feklE CTh 5, FEUAEIEL, RERKOHBY TH Y . WIS ) IEWITHT LTV D,

AIEFER ik, HEBFHR O E VLK 46117 THEXRZER L, ZOo#MXICEREIN
TWAHA NI OB IZRDO LB TH D,

e LR [EREHERE D mm%ﬁ%&@%@%m%ﬁ

—KJE CREBIC AT D kIE I RE RIS T 2 AIRKES  EIRE T o4k
e

UV SRARI Y HOHERDE . ZRE. KilgE
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Source: Iran Geological Service
X 4.6.1 #h'E X
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@) HFOHMEH

HEFHIRERO & HHF 2 M 4.6.2 [T Lo, BiEIX, SHFOWAES 277, X 4.6.2 13,
A & WED D 7R DR OIREIEE & REEE AT, AEEORmMEIIL, BKLERED
HAXA T Lo THEEINS, LLEELUIRKIZE IO L, KX 50~100m, JED 7
WERZ BRI AV I i DA O I A L, KIRIE 100~170m Th 5,

Fr )T ORKIAIR S I T 0@ Y,

>  Tabrizti & = OPEHER: 155~210 m
>  Urmiathi & ZodbEs: 120~170 m
> MU 7 160 m

Note: Summarized by the Survey Team using existing well data

462  HERESBLIUHFOHHE
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4.6.2 HEETYLY

M FI&

HEE T AR O A 4631277 Lz, HET —# 1%, ULRP 3 X ORiEIFR AR, R 5 IUE S
Nilce ZHHIZESE, AT —20O3EOL &, HWEET /WVITHH S L2 HE 044X ULRP (2
Ko THBE I, ZOHHEICESW T, M CoME D & MEWRN (7727 7 —4 ]
ELTRRIE SN,

Sfe —

BT, WESENE L ORERY B E R I L 0BRSS ERE LT, 22T, bR
T —HE [Ty 7 bFT—H] LB,
LC3RITOMET VBRI T,

(Z77 7 b T =4 IZESE, MHT R T T LA

Source: the Survey Team

X 4.6.3 ETVUITDOEBFIR

(2) 3IXRETHHFETIL

HEET LT GIS TYERR L7z, Z O#iPHIL. ULRP (2 X - CTHEAE X2 HKE 0 ) fridibl 2 & e
Lo ICRES N, HEET ML, KEERET VLR 2km D7 U v RERE LT, 7ok, 3K
TCHVE TV OFEC DWW T, 5EICFER L7,
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:Aquifer Distribution Area

—:Geological SectionLine

Note: Summarized using ULRP aquifer data by the Survey Team
& 4.6.4 TKEBONMHEMEETILOREEHE

3) Hh'EH 2

HTEFEA OHUE S5 ClE, X 465127 T X 9 ARME S AH LT\ a,

15 M RICE SR BIUROE., BRI 7Y TR, AR BIOHAL

-t KJE )1 & SRR, £ LT

3-PEHKEE I OHEREM D DR S D,

WELIEHFT 2OV TNV E K 4661277, HAOT—ZTiX, BOSHEIITEY A 7 DH
WZHEDNTWeTzd, ST aoKkE, FiKkE, SBICoETHIZENTE D, IHITHh
R MEERGAIE, BT —2PRERIND,

IWRM Co.DHlt 7K 55347 L 73— K (Groundwater Studies of Shabestar-Sofian Plain, Report Code: AZP/8-1
June2012) kB L. K46.7IT7T L HIT, BITHEAKE, MoKy, kBt ERKE, F T —F
YD 4 ODHEAMIZHEIND, DEVRLEJEK T, N T —F U RNEBRICHES TX 5 LRI T
%, LTedo T, ZOARMETOLSFEZX, WAKE, FiKE (HodtEy) « 2o 3 > 0oa2=vy
NCHERRTHZ L & LTz,

BEFT — 2O b O KiuX, wmkE, PHKE, BLOEEOSEEZMHEH LT, K
T OMBEET VERETHZ LIRS THD, — 5T, WERRERT —# 1D & HIZFEMZe /058
179 Z xR AR D,
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Source: the previous survey

B 4.6.5 WERXS EDRE

Source: The previous suvey

4.6.6 HBERFKREDY>TIL

WEREA > 5 —F 23 T 4-29



o 7 fEH
7 7 A T LA — b A 3 T KGR T T B BRI AR B IR EE - R

Source: Azarshahr-Report-kammi (Groundwater Studies of Shabestar-Sofian Plain, Report Code: AZP/8-1 June 2012), trandation
by JICA study team

X 4.6.7 TH—L v — O TS TS & FOMBEETIL (%)
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4.6.3 HTKEI

T BIANA P N OKE R L > TR S 7z Miandoab “EEF D 219 7R A > MZET 2 Hi Rk
SHORERY|T— 4 (2010~2016 47) %, ULRPIZL > CifEE /=, ZHoDHFTDH b, 64 fHD
FHFIZIZA L —F—ORIFRPEENTEY . ZOMEXEZK 468 12 L7Z, X469 1%, 10
RO TKFEADORERIIEE 2R LTS, IRV o =y A —2 —@HIH (F] : 218) 1%, HT
KALDIEHE A AR TE D, 2L, WENLDRBIC L > TH R AKMAME T2 Z STk L
TWD EHEE IS,

468  EIVA—S{ER
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Hassanlu Dam
(2002-2014)

101.G

106. Naghade

1990-
(1966-2011) {

2011)

)

Mahabad Chay

M)

107. Bahram

Gedar Chay (1958-2011)
Yusef Kandy
Mahabad Dam
(1971-2014)
River Name

Inflow

Hydrological St.

O *Number refers to F/R 2015 Survey
- Hydraulic Structure

(19xx-20xx): Observation period of discharge data
No hydrological data

Insufficient hydrological data

(No data during calibration period)

Yaghub

A

96. Pol Bukan
ard § (1998-2011)

55.
Ghabghablu

Simineh Rud

b

Noluzulu D.D. z
<
S
C
Barugh Dam ’—;
o l
2 Ajorlu chay
73. Dash-abad « C) 54. Shirin kand
(1951-2011) 2 ] 69. Chublucheh (1974-2011)
() & [ (1973-2004)
Bukan Dam

(1978-2014)

FILITHRBICEITEFLE L TIEDNER

>

A

Sufi chay

88. Nazam Abad 2. Bonab

(1994-2011)
Alavian Dam
(1997-2014)

Ghuri chay

63. Safakhaneh
011)

—

Sarugh

89. Santeh
(1988-2011)

Zarineh Rud
Khor khoreh

4.7.2 FEREICE TS RERMLE T L LENRAR
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Basin

Facility

Status

Description

Gadar

Chapar
Abad Dam

Under
construction

V=46MCM, CA=361km?

Inflow=116MCM (28MCM from Khari Rush River and
88MCM from Lavine Chay via transboundary channel)
WAP:

14.5MCM (12.5%) for drinking water

AMCM (3.5%) for agriculture

5MCM (4.5%) for environmental flow

remained 87MCM (75%) for discharge to UL

Hasanlu
Dam

In operation

V=94MCM, CA=Approx. Oknm?

Inflow=94MCM via diversion channel on Gadar Chay
WAP:

95% for agriculture (5,300ha)

2-3 % for industry

remained for environmental flow

*Agricultural water usein thisyear is 65MCM due to policy
on reduction of agricultural water use 8%/year up to 40%

Mahabad

Mahabad

In operation

V=197MCM, CA=806km?

Inflow=140M CM

WAP:

95MCM for agriculture (net 18,200ha)

36MCM for drinking water (18MCM for one year x2)
remained for environmental flow

*During Oct-Mar, 1m%/s of discharge is secured for drinking,
industry and evaporation

* Annual operation pattern

w

16m3/s

12 14
6

3 _I-LLLJ-LLH
25-30 daylLd 21 day hlm*“—
2530 dayld 21 day 2

Mar  Apr May Jun Jul Jun Sep Nov

Outflow 1m3/s

Nov Jan

Y usef
Kandy
Diversion
Dam
(Mahabad
Irrigation
Network)

In operation

Inflow=95MCM-+a in 2017
WAP:
95MCM (100%) for agriculture (actual: 12,000ha, planned:
17,000ha), main crops are: apple (38%), wheat (11%), sugar
beet (10%) and sapling (9%).
45MCM for left irrigation network (5,800ha), 50MCM for
right (6,200ha) remained for discharge to UL (based on
reguest from DOE)
*Change in agricultural water use
-before 2012: 146.5MCM

2013: 139MCM

2014: 113MCM

2015: 106MCM

2016: 95MCM

WEREA > 5 —F 23 T
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Basin

Facility

Status

Description

Zarine
Rud

Bukan Dam

In operation

V=486MCM, CA=6,890km?

Inflow=1.1BCM (plan:1.7BCM)

55% from Zarine, 10-15% from Sarugh, Saghes from 20-

25% and 10% from Khor khoreh

WAP:

200MCM for storage

700-900MCM for discharge
-500MCM for Noruzlu D.D. (for agriculture)
-157MCM for Drinking for Tabriz
-186MCM for agriculture upstream of Noruzlu D.D.
-Remained for UL

*As of 21 Aug, 40m?/s was discharged

*85-90MCM is pumped up from dam lake (incl. drinking,

agriculture and 60% for illegal uptake)

*1n 2016, 700MCM was discharged for UL

Noruzlu
Diversion
Dam

In operation

Inflow (outflow from Bukan Dam) = 700-900MCM
-500MCM for Noruzlu D.D. (for agriculture)
45% for left irrigated area, 55% for right
5m?s of constant flow for Urmia Lake restoration
-157MCM for Drinking for Tabriz

/nf/ol/l/

Bukan Dam 40m3/s

Outflow

Outflow

Water supplyto Tabriz
+river maintenance 5m3/s &

Nov Jan Mar Apr May Jun Jul Jun Sep Oct Nov

Traditional
channel b/w
Bukan and
Noruzlu
D.D.

In operation

Command area:

-Sedar (588ha)

-Aghtappeh (337.5ha)

-Dasheskan (108ha)

-Hajiabad (600ha)

-Gojali (400ha)

-Aghchelu (107ha)

*|n Sedar, 8-10MCM with 3.5md/s of water intake

Water is distributed 20 daysin a month b/w Apr and Sept

Saghez
(Sub-river
of Zarine
Rud)

Cheraghvey
sDam

In operation
(from March
2017)

V=85MCM (actua:91MCM), CA=365kn?
Inflow=134MCM

WAP:

24MCM for drinking water

33MCM for agriculture (6,000ha)

29MCM for environmental flow

5MCM for industry

50MCM for discharge to Bukan Dam

*Planned irrigated area is 6,000ha, 70% of progress

WEREMA > 5 —F 23 T
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Basin Facility Status Description
V=5IMCM, CA=332km?
Inflow=31MCM (In study 70MCM of inflow was estimated
Saruq but actual inflow is less because of less precipitation)
(Sub-river Saru In operation WAP:
of Zarine q (from 2016) 3.5MCM for drinking water (after 25yr will be 7TMCM)
Rud) 12MCM (in 2016) for inflow to Bukan Dam (27MCM in
2017)
*Potential irrigated area: 1,250ha

4.7.

*V: Storage Volume, CA: Catchment Area, WAP: Water Allocation Plan

2 #P

FL R I, EEITERE O T EANRL D x IO WMC I L - THBLEh TS, JE
FOMAZETEMNCKRHOTFAI 2455 Z & Lo TWnd, X 473 ITEMFFRBUKREOELE R
L. X 474 13FFrTBUKEO BOBIEIS 273, £72, X 465 3BUROHFOZEMAafmEr~T, T
TITHI 89,000 DHF R SN TEY, TP HH 1,600 MCM OEUK A TICEEAKICHEA ST
% (90%) o HFITFEEMICEBETHMLTVD,

Annual Permitted Uptake (MCM)

Change in Annual Permitted Uptake in the LUB

£

+Urkriown

4.17.3

AL TEREIC S 1T B EFRTER

KEDEFEI

4.7.4 HABUKEDERBMRDES

*Prepared by the Survey Team based on data from IWRM Co.

= = = >
x 412 R EUKEDERBMADEIE (Rl
Unit: MCM
Agricuture Green space Medical Green house Livestock Aquatic Urban drinking| Rural drinking Industrial Service Packed water Other Total

Ajichay 300.3 141 0.0 0.1 31 0.6 335 25 80 22 0.0 15 386.0
Baradoz Chay 634 00 0.0 0.0 0.9 49 0.0 12 43 0.1 0.0 0.1 749
Gale Chay 1129 11 0.0 0.0 16 10 29 39 13 04 0.0 0.1 1252
Gedar Chay 1034 01 0.0 0.1 0.3 11 0.1 16 03 0.0 0.0 0.0 107.1
Lake Urmia Island 38 00 0.0 0.0 0.0 0.0 0.0 02 0.0 0.0 0.0 0.0 39
Lirang Chay 837 00 0.0 0.0 04 0.2 08 19 04 0.2 0.0 0.1 87.7
Mahabad Chay 16.9 0.0 0.0 0.0 0.1 0.0 0.0 03 0.1 0.0 0.0 0.0 175
Nazo Chay 86.7 0.0 0.0 0.0 05 12 0.2 07 0.4 0.0 0.0 0.1 89.8
Residual 1 323 0.0 0.0 0.0 0.0 0.0 0.0 07 0.1 0.0 0.0 0.2 B4
Residual 2 75 0.0 0.0 0.0 0.0 04 0.0 0.0 0.0 0.0 0.0 0.0 79
Residual 3 79.0 04 0.0 0.0 0.6 0.2 38 42 10 0.2 0.0 0.3 89.7
Residual south 04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4
Roze Chay 217 00 0.0 0.0 0.0 0.0 0.0 07 0.2 0.0 0.0 0.0 286
Sahar Chay 187 00 0.0 0.0 0.1 0.1 0.1 13 0.2 0.0 0.0 0.1 2038
Simine Rud 230.0 03 0.0 0.1 12 0.0 21 6.7 20 05 0.3 0.2 2434
Zarineh Rud 129.2 05 0.0 0.2 21 26 42 53 10 0.9 0.2 05 146.9
Zola Chay 129.7 0.3 0.0 0.0 0.1 0.0 2.7 6.0 0.4 0.0 0.0 0.3 1394
Total 14256 16.8 0.0 0.6 112 12.3 50.6 57.3 19.6 45 0.5 36 1,602.5
Percentage 89.0 10 0.001 0.0 0.7 0.8 32 36 12 0.3 0.03 0.2 100.0

*Prepared by the Survey Team based on data from WMC
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4.7.3 ZOMOEKEER

Z Ot O BUK B fE ek (B9 A1 HIT ULRP s bt S vz, £ 473 BILI O 4.7.6 IR &
O E X 2T,
= 4.7.3 ULRP » SR S h - F DD EUKBEE R D 1E R

File Name Translated Time Series Available information
Not to be applied
1 | Abband Waterway 2007-2010 (Detailed channel is not modeled)
Not to be applied
2 | Anharl Creek 2008-2010 (Cresk is not modeled)
Orchard-Ared/Irrigation method (TBC)
3 | Motorpomp Motor pump 2009 To bereferred but lack of amount
2008-2013 Not to be applied
4 | Qanat Qanal (gap timein 2011,2012) | (Qanat is not modeled)
: . 2001, 2002, 2008, Not to be applied
5 | Spring Spring 2009, 2010, 2011 (Spring is not modeled)
Operation hours Operation Operation hour and discharge (TBC)
6 : hours and -
and discharge discharge These data seem to be that of pump.

i ‘ f t N f

‘ Gl o ' (r‘é’" fg; “ "
j | - S IE— — | - 4 B
| I | | - W \ it

Waterway
=

4.7.6 ULRP M iRt S = £ D th D ERKFEER D AL iE X
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