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Areeya Rittima 2006: Reliability Based Multireservoir System Operation for Mae
Klong River Basin. Doctor of Engineering (Irrigation Engineering), Major Field:
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The reliability based multireservoir operation model of Mae Klong River Basin was
developed in term of limit state function by using the daily hydro-meteorological data from
1985 to 2004. The reliability concept was applied to classify the failure domain in terms of load
and resistance. The failure domain was classified into 3 modes namely flood mode, shortage
mode, and energy mode. The objective of this study was to evaluate the reliability indices of the
existing and future system states and also to forecast the maximum possible firm yield of Mae

Klong multireservoir system at the various reliability levels.

The result showed that the existing operation at 6,975 mem/yr of average water demand
gave the good performance with the reliability of 98.60%, 99.80-100%, and 73.60% for mode 1,
2, and 3 respectively. If there was 25% increase of the average water demand, the reliability of
shortage mode would decrease to 95.60% and the reliability of energy mode would decrease to
51%. However, it did not influence to the reliability of flood mode. The result of possible firm
yield forecasting considered from shortage mode indicated that at the reliability of 80%, 85%,
90%, and 95%, the maximum possible firm yields were 10,979, 10,672, 10,114, and 9,451
mem/yr respectively. In other words, if the higher shortage risk was allowed, the higher firm

yield could be utilized.
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Reservoir System Model Developed By Short Name Descriptive Name
1. US Army Corps of Engineers
-The Hydrologic Engineering Center (HEC) HEC-3 Reservoir System Analysis for Conservation
-Waterways Experiment Station (WES) HEC-5 Simulation of Flood Control and Conservation Systems
-The Division and District Offices of the US Army HEC-PRM Prescriptive Reservoir Model
Corps of Engineers (USACE) SSARR Streamflow Synthesis and Reservoir Regulation
HEC-ResSim Reservoir System Simulation
SUPER SWD Reservoir System Model
2. State Agencies
-California Department of Water Resources Models WRIMS (CALSIM) Water Resources Integrated Modeling System
-State of Colorado StateMOD State of Colorado Stream Simulation Model
3. International Consulting Firms and Research Institutes
-Hydrologics, Inc. OASIS Operational Analysis and Simulation of Integrated Systems
-Acres International, Inc. ARSP Acres Reservoir Simulation Program
-Danish Hydraulic Institute MIKE BASIN GIS-Based Decision Support for Water Planning & Management
-Delft Hydraulics Institute RIBASIM River Basin Simulation
-Stockholm Environment Institute WEAP Water Evaluation and Planning
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Reservoir System Model Developed By Short Name Descriptive Name
4. Bureau of Reclamation (USBR)
-Generalized Models RiverWare River and Reservoir Operations
PNMOD Reservoir Operation and Routing
DROPH Daily and Hourly Reservoir Operation
HYDROSS Hydrologic Operations Study System
PNRRN Monthly Reservoir System Simulation
OPSTUDY Utility Program for Monthly Operations
SIMULOP River-Reservoir Operations Simulation

-Models for Specific Reservoir Systems

Single Reservoir Operation

Water Operations Technology Package

CRSS
FAOP
PROSIM
SANJASM
CVGSM
FORCIS
BHOPS

Colorado River Simulation System
Fryingpan-Arkansas Operations Model
Central Valley Project Simulation

San Joaquin Area Simulation

Central Valley Surface and Groundwater
Central Valley Operational Forecast Model

Lower Colorado Daily Operations
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Reservoir System Model Developed By Short Name Descriptive Name
GLENREL Operation of CRSP Reservoirs
Animas La Plata Project Operations Model
SRPSIM Salt River Project Operations Model
CAPSIM Central Arizona Project Operations Model
YKMODEL Yakima Basin Simulation Model

Bighorn Basin Annual Operating Plan Model

North Platte Annual Operating Plan Model

Western Division Hydropower Summary Model

Truckee-Carson Water Operations Model

Colorado River 24 Months Study Model

Dolores Project Operations Model

5. Universities
-The Massachusetts Institute of Technology

-Colorado State University

MITSIM
AQUARIUS

River Basin Simulation Model

Modeling System for River Basin Water Allocation

17 : Wurbs (2005a)
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1.1 Time-Based Reliability
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4. Drought Risk Index
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5. Sustainability Index
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6. Dispersion of Reservoir Storage Level
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A(Q.Y() = B(q).U(t-nk)+e(t)

— —nb+
Y® = [b,+b.q +.+b..q " LUtnkrte(t)

—na]

—1
[I+a,.q +..ta_.q

Y(O+a,.q  YO+.+a_.q YO = [b,.Utnk)+b,.q Uk +

—
bo.q UGNk ()
YOta, . Y(t-Dt...ta . Y(tna) = b Ult-nk)+U(t-nk-1)+...+b . .U(t-nk-nb+1)+e(t)
iunuuaes ARX i ldazeglugilves
YO = -a, .Y(t—l)—...-ana .Y(t—na)—i-b1 .U(t—nk)—l-b1 .U(t-nk-1)

T tb oy .U(t-nk-nb+1)+e(t)

o v A 1 a o o a, [
F5uITMsdsznaamaimesawnsenin1d 2 35 141A Least Square Method ta

Instrumental Variable (IV)

T

M 13 Tassars1avesuuusiaesvianly System Identification Toolbox



39

3. Simulink Response Optimization Toolbox
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Data Type of Data Station Station Name Province Latitude Longitude Length of Data
1. Rainfall Data Daily Data 450001 Sai Yok Kanchanaburi 14.05.00 99.12.00 1974-2004
450002 Sangkhla Buri Kanchanaburi 15.05.00 98.31.00 1974-2004
450003 Tha Muang Kanchanaburi 13.55.00 99.39.00 1975-2004
450004 Tha Maka Kanchanaburi 13.53.00 99.47.00 1975-2004
450007 Bo Phloi Kanchanaburi 14.17.00 99.32.00 1975-2002
450008 Phanom Tuan Kanchanaburi 14.05.00 99.43.00 1975-2003
450009 Ban Rai School Kanchanaburi 14.42.00 98.32.00 1975-2004
450011 Ban Lin Thin School Kanchanaburi 14.34.00 98.49.00 1975-2004
450019 Erawan National Parks Kanchanaburi 14.23.00 99.09.00 1975-2004
450023 Ban Khao Lek Kanchanaburi 14.42.00 99.15.00 1975-2004
450201 Kanchanaburi Kanchanaburi 14.01.00 99.32.00 1974-2003
450401 Thong Pha Phum Kanchanaburi - - 1975-2003
410001 Uthai Thani Uthai Thani 15.21.00 100.03.00 1975-2004
410002 Ban Rai Uthai Thani 15.02.00 99.33.00 1975-2002
410003 Nong Khayang Uthai Thani 15.19.00 99.57.00 1975-2004
410004 Nong Chang Uthai Thani 15.21.00 99.52.00 1975-2003
410005 Thap Than Uthai Thani 15.25.00 99.55.00 1975-2003
410006 Sawang Arom Uthai Thani 15.31.00 99.53.00 1975-2004
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Data Type of Data Station Station Name Province Latitude Longitude Length of Data
376003 Sam Ngao Tak 17.11.00 99.04.00 1975-2003
376004 Tha Song Yang Tak 17.10.00 98.17.00 1975-2004
376007 Tak Animal Husbandry Center Tak 16.55.00 99.07.00 1975-2004
376008 Ban San Pa Pui Tak 17.16.00 98.52.00 1975-2002
376009 Ban Samong Tak 17.20.00 98.49.00 1975-2002
376201 Tak Tak 16.53.00 99.07.00 1974-2003
376202 Mae Sot Tak 16.39.33 98.33.03 1975-2003
376203 Bhumibol Dam Tak 17.14.00 99.03.11 1974-2003
425002 Song Phi Nong Suphan Buri 14.13.00 100.01.00 1975-2004
425003 Doembang Nangbuat Suphan Buri 14.50.37 100.06.01 1975-2004
425004 U Thong Suphan Buri 14.22.00 99.52.00 1975-2004
425005 Sam Chuk Suphan Buri 14.46.00 100.05.00 1975-2004
425006 Si Prachan Suphan Buri 14.38.00 100.11.00 1975-2004
425007 Don Chedi Suphan Buri 14.37.00 100.02.00 1975-2002
425010 Suphan Buri Rice Research Sta. Suphan Buri 14.28.00 100.07.00 1975-2004
425201 Suphan Buri Suphan Buri 14.28.00 100.08.00 1974-2003
425301 U Thong Agromet Suphan Buri 14.18.00 99.52.00 1974-2004
424001 Ratchaburi Ratchaburi 13.31.00 99.50.00 1975-2002
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Data Type of Data Station Station Name Province Latitude Longitude Length of Data
424002 Photharam Ratchaburi 13.39.00 99.52.00 1975-2002
424003 Damnoen Saduak Ratchaburi 13.30.00 99.58.00 1976-2004
424004 Pak Tho Ratchaburi 13.20.00 99.52.00 1975-2003
424005 Ban Pong Ratchaburi 13.46.00 99.54.00 1975-2004
424006 Chom bung Ratchaburi 13.35.00 99.40.00 1975-2003
424007 Wat Phleng Ratchaburi 13.25.00 99.55.00 1975-2002
424009 Bang Phae Ratchaburi 13.39.00 99.57.00 1975-2004
438001 Samut Songkhram Samut Songkhram 13.24.00 100.01.00 1974-2004
438002 Amphawa Samut Songkhram 13.23.00 99.59.00 1975-2003
438003 Bang Khonthi Samut Songkhram 13.26.00 99.59.00 1975-2004
428001 Samut Sakhon Samut Sakhon 13.24.00 100.14.00 1974-2004
428002 Ban Phaeo Samut Sakhon 13.37.00 100.06.00 1975-2004
428003 Krathum Baen Samut Sakhon 13.39.00 100.16.00 1975-2003
428004 Ban Rai Co-Operation Settlement ~ Samut Sakhon 13.31.00 100.18.00 1975-2004
451001 Nakhon Pathom Nakhon Pathom 13.49.00 100.04.00 1974-2004
451002 Nakhon Chaisi Nakhon Pathom 13.48.01 100.11.24 1975-2004
451003 Kamphaeng Saen Nakhon Pathom 14.02.00 100.01.00 1975-2004
451004 Sam Phran Nakhon Pathom 13.43.00 100.13.00 1975-2004
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Data Type of Data Station Station Name Province Latitude Longitude Length of Data
451005 Don Tum Nakhon Pathom 3.56.00 100.05.00 1977-2004
451006 Bang Len Nakhon Pathom 14.01.00 100.10.00 1974-2004
451301 Kamphaeng Saen Agromet Nakhon Pathom 14.01.00 99.58.00 1974-2004
Data Type of Data Station Station Name River Name/Province ~ Drainage Area (sq km)  Length of Data
2. Runoff Daily Data K.10 Ban Lum Sum, Sai Yok, Kanchanaburi Khwae Noi 7,008 1965-2002
K.11A Ban Wang Kha Nau, Tha Muang, Kanchanaburi Mae Klong 26,449 1965-2001
K.12 Ban Thun Na Nang Rok, Muang, Kanchanaburi Lam Taphoen 2,340 1965-2003
K.17 Frontier Station, Chom Bung, Ratchaburi Lam Phachi 1,355 1966-2003
K.35A Ban Nang Bua, Muang, Kanchanaburi Khwae Yai 14,528 1984-2003
K.37 Ban Wang Yen, Muang, Kanchanaburi Khwae Noi 10,630 1984-2003
3. Climatological Data Monthly Data - Kanchanaburi Kanchanaburi - 1971-2000
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Required Reservoir Data Reservoir/Station Type of Data Length of Available Data
1. Net Inflow Srinagarind Daily Data 1/1/1980-14/9/2004
Vajiralongkorn Daily Data 1/10/1984-14/9/2004
Tha Thung Na Daily Data 1/12/1981-14/9/2004
2. Side Flow Srinagarind-Tha Thung Na Daily Data 1/1/1980-14/9/2004
Vajiralongkorn/Tha Thung Na-Mae Klong Daily Data 1/10/1984-14/9/2004
3. Losses Srinagarind Daily Data 1/1/1980-14/9/2004
Vajiralongkorn Daily Data 1/10/1984-14/9/2004
Tha Thung Na Daily Data 1/12/1981-14/9/2004
4. Water Level/Water Storage Srinagarind Daily Data 1/1/1980-14/9/2004
Vajiralongkorn Daily Data 1/10/1984-14/9/2004
Tha Thung Na Daily Data 1/12/1981-14/9/2004
Mae Klong Daily Data 1/1/1980-14/9/2004
5. Water Release Srinagarind Daily Data 1/1/1980-14/9/2004
Vajiralongkorn Daily Data 1/10/1984-14/9/2004
Tha Thung Na Daily Data 1/12/1981-14/9/2004
Mae Klong Daily Data 1/2/1985-30/6/2004
6. Reverse Pumping Water Tha Thung Na-Srinagarind Daily Data 1/1/1980-14/9/2004
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Required Reservoir Data

Reservoir/Station

Type of Data

Length of Available Data

7. Hydro-Power

8. Curves
-Rule Curves
-Elevation-Area-Storage Curves
-Capability-Discharge-Efficiency Curves

9. Water Allocation Plans & Water Requirement Plans
-Water Allocation Plan (EGAT)

-Water Requirement Plan (RID)

Srinagarind
Vajiralongkorn

Tha Thung Na

Srinagarind, Vajiralongkorn, Tha Thung Na
Srinagarind, Vajiralongkorn, Tha Thung Na

Srinagarind, Vajiralongkorn, Tha Thung Na

Vajiralongkorn, Tha Thung Na

Mae Klong

Daily Data
Daily Data

Daily Data

Daily Plan

Daily Plan

1/1/1980-14/9/2004
1/10/1984-14/9/2004
1/12/1981-14/9/2004

2001-2004
2001-2004
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Water Uses Data Details Type of Data Length of Available Data
1. Irrigation of GMKIP Left Main Canal, 1L, 2L, 1R, and 2R Canal Daily Data Feb-85 to Jun-04
2. Pumping Irrigation Khwae Yai River Daily Data Jan-03 to Dec-03
Khwae Noi River Daily Data Jan-03 to Dec-03
Lam Taphoen River Daily Data Jan-03 to Dec-03
Lam Phachi River Daily Data Jan-03 to Dec-03
Mae Klong River Daily Data Jan-03 to Dec-03
3. Domestic Uses Ban Pong Waterworks Scheme Daily Data Jan-03 to Dec-03
Damnoen Saduak Waterworks Scheme Daily Data Jan-03 to Dec-03
Chom Bung-Suan Phung Waterworks Scheme Daily Data Jan-03 to Dec-03
Pak Tho Waterworks Scheme Daily Data Jan-03 to Dec-03
Samut Songkhram Waterworks Scheme Daily Data Jan-03 to Dec-03
Kanchanaburi Waterworks Scheme Daily Data Jan-03 to Dec-03
Phanom Tuan Waterworks Scheme Daily Data Jan-03 to Dec-03
Tha Maka Waterworks Scheme Daily Data Jan-03 to Dec-03
4. Transbasin Diversion to Tha Chin Jorrakhe Sarmpun Canal Daily Data Feb-85 to Jun-04
Thasarn Bangpla Canal Daily Data Feb-85 to Jun-04
5. Diversion to Bangkok Metropolitan Water Works Authority - Daily Data May-02 to Jun-04
6. Salinity control Downstream Water Release of MK Daily Data Jan-03 to Dec-03
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Mode Load Resistance Allowable Risk

1. Flood Mode Reservoir Release (R) River Capacity (C)
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-Mae Klong River R (MK) C(MK) 3%
2. Shortage Mode Water Demand (D,) Water Supply (WS)

-Type 1 D, WS =8, 5%

-Type 2 D, WS = S+SF 5%
3. Energy Mode Water Level (WL) Min. Water Level (WL,)

-SND (Unit 1-3) WL, 162.50 m.msl. 30%

-VIK WL 147.00 m.msl. 30%

t

43 MImuuamaNuaeansousula (Allowable Risk)

o 1 { { o 9 Y o U J
ﬂ'lﬂuﬂﬂ'lﬂ')'lﬂlﬁﬂx‘lﬁﬂﬂﬂiﬂllﬂﬁ'liJGU't’]ﬂ'l'I’i‘Llﬂéll'fNﬂ']fiﬁ]f]ﬂllﬂﬂiullﬁagﬁﬂ'n&ﬁ'l\?
Y Y 1
1 NA1IA0 3%, 5% LAz 30% dMTuanIiININ da1emIvei vazan szl
a [ Y3 o o W R 09: g o 9ya 4
asaraangan i 1ddudnenin awd e (Raudkivi, 1979) iethiesiun sz

% = o @
WilanFuan1ILIaIINg
a o o v - . . .
4.4 M5AATIEHNINTUANIZUATING (Limit State Function)

Ay ¥ o a va ' < oy Y o a J A
Na'I/]]lﬂi]1ﬂﬂ'lii]'la’fNﬂ'li‘]J&]“lJ@N'lu@'NLﬂ‘lJuWYJEJLL‘U‘U%'IQ’E]\TJL?]TI%Wﬂ1ﬂ’)'l‘1JLﬁfJ\‘1

v
1 =

v Y Y

wihldmaumanudesvesnguilsguionua ntiuda@enmmnznguuedaudlsgun
o a va 9 Y A ] ~ [ ¥y A o @ @ 4
aunsndiaesmsiUfianuudrldmanudsslugineeonsuld et muaanuduiug
1 9 1 o [l ] 1 ~ ~ [ FY a Y v
senindoyalunguuesdndsquiumanudssisonsydluglvesaumaudunaisd?
. . . a o o { 1 %] [l 1

uls  (Multiple Linear Regression) n101dn1sansizw ludnyuziuaazausgulall
v o IR o @ . 09.;} Y A o oo o w
ANFUWRUTFINUUALAY (Uncorrelated Random Variables) atitie 1+ lailanduaniiziiading

nlududou azadrnuazdirgaemsmanuinla daaasluaums



60

Allowable Risk = c1.X1+¢2.X2+c3.X3+c4.X4+c5.X5  -------------- (38)
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DAILY RAINFALL OF STATION 450023 (BAN KHAO LEK, KANCHANABURI)
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MONTHLY RUNOFF OF STATION K.17 (FRONTIER STATION, RATCHABURI, LAM PHACHI RIVER)
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Data Average Monthly Data Basic Statistics

Annual Avg.  Stdev.

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

Hydro-Meteorological Data

1. Rainfall [1975-2004] (mm) 3.1 8.8 27.6 55.4 1393  123.8 1379 1463 2241 1924  50.7 4.9 1,1144 929 77.1

2. Runoff [1965-2003] (mcm)
-K.10 201 208 275 250 275 466 751 1,342 1,088 742 366 247 6,211 517.6  380.7
-K.11A 340 218 256 261 328 661 931 1,617 1,470 1,353 671 442 8,548 7123 5109
-K.12 4 3 3 5 8 6 4 3 16 62 39 10 163 13.6 18.3
-K.17 5 2 3 4 11 12 11 14 24 80 49 13 228 19.0 23.1
-K.35A 244 269 417 400 408 330 241 275 338 424 343 240 3,929 3274 72.4
-K.37 344 381 531 511 547 536 551 913 999 926 566 396 7,201 600.1 2219

Required Reservoir Data

1. SND [1980-2004]
-Inflow (mcm) 113 79 70 83 160 246 491 896 950 932 378 160 4,557 380 353
-Side Flow (mcm) 0.13 0.50 0.14 0.00 0.18 0.00 0.07 0.25 0.30 4.87 2.61 0.00 9.05 0.75 1.48
-Losses (mcm) 37 43 57 57 45 36 33 32 33 31 31 37 472 393 9.4
-Water Level (m.msl.) 1714 170.8 169.6 1685 167.8 1674 168.0 169.5 1712 1729 173.1 1728 - 170.2 2.1
-Water Release (mem) 361 372 514 481 471 428 371 426 440 417 412 356 5,049 421 51
-Hydro-Power (GWh) 84 93 127 115 111 99 84 98 108 98 99 84 1,199 100 13
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Data Average Monthly Data Basic Statistics
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual  Avg.  Stdev.
-Reverse Pumping (mcm) 77 53 52 39 50 61 71 65 71 82 80 81 780 65 14
Required Reservoir Data
2. VIK [1984-2004]
-Inflow (mcm) 50 26 22 28 151 470 1,006 1,719 1,059 531 158 68 5,379 448 558
-Side Flow (mcm) 159 47 45 48 138 197 220 302 364 697 303 249 2,769 231 181
-Losses (mcm) 31 41 59 56 33 20 18 21 25 28 24 27 383 32 14
-Water Level (m.msl.) 147.6 1464 1447 143.0 1419 142.1 1447 1482 1496 149.6 149.1 1484 - 146.3 2.9
-Water Release (mcm) 281 343 481 452 428 388 361 563 603 344 313 271 4,828 402 106
-Hydro-Power (GWh) 47 57 78 82 61 57 53 84 95 57 51 44 767 64 17
3. TN [1981-2004]
-Inflow (mcm) 248 304 436 422 404 349 280 315 354 310 308 231 3,960 330 65
-Losses (mem) 0.83 0.71 0.86 0.91 0.80 0.86 0.69 0.57 0.57 0.57 0.52 1.30 9.17 0.76 0.22
-Water Level (m.msl.) 5831 58.61 58.65 58.67 58.66 58.53 5841 5870 5890 58.92 59.03 584l - 58.65 0.22
-Water Release (mcm) 248 301 435 421 403 349 280 312 350 309 304 232 3,944 329 65
-Hydro-Power (GWh) 11 13 18 18 17 15 12 13 14 13 13 10 166 14 3
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A1 19N 6 (91D)

Data Average Monthly Data Basic Statistics

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual  Avg.  Stdev.

Required Reservoir Data

4. MK [1985-2004] (mcm)

-Downstream Release 149 99 126 113 148 210 169 232 304 366 207 180 2,301 192 79
-LMC 30 71 88 90 74 56 62 83 76 50 53 34 767 64 20
-1L 7 10 12 13 14 11 9 12 11 10 11 8 129 11 2
-2L 21 38 52 60 52 44 40 44 41 27 28 22 467 39 12
-1R 29 37 49 52 48 21 29 48 45 41 42 28 469 39 10

-2R 7 9 13 14 13 8 7 14 13 12 13 8 132 11 3
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DAILY RECORD OF SRINAGARIND RESERVOIR
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DAILY RECORD OF VAJIRALONGKORN RESERVOIR
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DAILY RECORD OF THA THUNG NA RESERVOIR
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DAILY SIDE FLOW OF MAE KLONG RIVER BASIN
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DAILY WATER USES OF MAE KLONG RIVER BASIN

Irrigation
——— TC Diversion
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Water Uses Data

Average Monthly Data (mcm)

Basic Statistics

< n n
1. Irrigation of GMKIP'
-2003* 197 524 725 773 733 477 376 394 394 413 391 396 5,793 3,347 2,446
-1985-2004 227 346 505 539 488 321 340 485 441 356 359 239 4,645 2,343 2,302
2. Pumping Irrigation2 [2003] 5.49 5.49 5.49 5.49 5.49 5.49 4.48 4.48 4.48 4.48 4.48 4.48 59.86 31.95 2791
3. Domestic Use’ [2003] 1.61 1.49 1.71 1.78 1.69 1.72 1.65 1.65 1.54 1.59 1.57 1.62 19.61 9.90 9.72
4. TC Diversion' [1985-2004] 43.68 53.03 59.83 46.54 44.09 3562 3899 4521 3831 31.19 3197 3746 505.93 284.63 221.29
5. MWA Diversion’ [2002-2004]  23.68 18.67 23.12 22.63 1926 21.77 20.73 1955 1878 1872 18.51 18.64 244.05 12599 118.06
6. Salinity control’ 134 121 134 130 134 130 134 134 130 134 130 134 1,577 786 791
Total Water Uses* 405 724 949 979 937 671 576 599 587 603 577 592 8,200 4,585 3,615

: Irrigation water requirement of Greater Mae Klong Irrigation Project over the approximated area of 3.2 million rai

? Pumping irrigation water requirement from Khwae Yai, Khaw Noi, and Mae Klong river about 127,871 rai

® Domestic use in the downstream of Mae Klong diversion dam

* Transfer basin diversion to Tha Chin

* Diversion to Bangkok Metropolitan Water Works Authority

6 .. . . ..
Minimum release from Mae Klong diversion dam for salinity control

! Dry season = Dec—May , * Wet season = Jun-Nov
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E=p.T e (43)
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Side Flow

Reservoir Statistical Model

Model Descriptions

1. SND ARX10101
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Net Reservoir Inflow

Reservoir Statistical Model Model Descriptions
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PART 1 : MULTIRESERVOIR SIMULATION MODEL OF MAE KLONG RIVER BASIN SINCE 1985-2004
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PART 1 : MULTIRESERVOIR SIMULATION MODEL OF MAE KLONG RIVER BASIN SINCE 1985-2004
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SIMULATION MODEL OF MAE KLONG MULTIRESERYOIR SYSTEM
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Reservoir States Operation Record Multireservoir Operation Model
Existing Case Future Case
1985-2004  2001-2004 Operating Rule Curve Parametric Rule:R =b, WR Operating Rule Curve
Simulation' Calibration’ Validation’ Simulation’ Simulation’

1. Average release (mcm/yr)

-Total release of SND 5,046 5,704 4,983 4,962 6,052 6,125 5,330
-Total release of VIK 4,865 5,883 4,941 4,945 6,207 6,262 6,001
-Total release of the system 9,911 11,586 9,924 9,907 12,259 12,387 11,331
-Total release of TN 4,068 4,938 4,086 4,080 5,016 6,196 4,225
-Total release of MK 10,907 12,619 11,397 11,382 10,826 10,886 12,215
-Total Reverse pumping 978 766 985 991 1,095 1,162 1,108
-Total surplus release 4,494 4,693 4,402 4,446 2,702 2,798 4,075
-Total water demand 6,975 8,234 6,975 6,975 8,234 8,234 8,760

2. Average energy (GWh/yr)

-Total energy of SND 1,176 1,176 1,274 1,289 1,592 1,625 1,353
-Total energy of VIK 645 645 587 581 771 789 707
-Total energy of TN 148 148 149 147 176 154 149

-Total energy of the system 1,970 1,970 2,010 2,017 2,539 2,568 2,209
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Reservoir States Operation Record Multireservoir Operation Model

Existing Case

Future Case

1985-2004  2001-2004 Operating Rule Curve Parametric Rule:R =b, WR Operating Rule Curve
Simulation'  Calibration’  Validation’ Simulation’ Simulation’
3. Available storage at the end of simulation (mcm)
-Storage of SND 14,217 14,217 16,007 16,169 15,052 14,977 14,491
-Storage of VIK 7,025 7,025 5,635 5,548 5,811 5,606 6,044
-Total storage of the system 21,242 21,242 21,642 21,717 20,863 20,583 20,535
4. Performance indices (Ratio)
-Time based reliability 0.8769 0.9999 0.8856 0.8615 0.9799 0.9582 0.7334
-Quantity based reliability 1.5200 1.5300 1.5940 1.5910 1.3150 1.3220 1.3950
-Occurrence based reliability 0.4988 0.4988 0.5011 0.5010 0.5000 0.5000 0.5007
-Flood reliability 0.9998 1.0000 0.9987 0.9986 1.0000 1.0000 0.9982
Total release of TN+Total Reverse pumping 5,046 5,704 5,071 5,071 6,111 7,358 5,333
Total release of VIK+Total release of TN 8,933 10,821 9,027 9,024 11,223 12,458 10,226
Total release of MK-Total surplus release 6,412 7,926 6,995 6,936 8,123 8,087 8,141

' The existing rule curve was used for the multireservoir simulation model from 1985 to 2004.
* The revised rule curve developed in 2001 was used for the multireservoir simulation model from 1985 to 2004.

* The data from 2001 to 2004 was used for validation and parametric rule simulation model.
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Random Flood Mode Shortage Mode Energy Mode

Variables Type 1 Type 2

1. X1 (Net Reservoir Inflow of SND)

X11 X1 0.80X1 0.80X1 0.80X1
X12 1.25X1 0.90X1 0.90X1 X1
X13 1.50 X1 X1 X1 1.25X1

2. X2 (Net Reservoir Inflow of VIK)

X21 X2 0.80X2 0.80X2 0.80X2
X22 1.25X2 0.90X2 0.90X2 X2
X23 1.50X2 X2 X2 1.25X2

3. X3 (Net Reservoir Inflow of TN)

X31 X3 0.80X3 0.80X3 0.80X3
X32 1.25X3 0.90X3 0.90X3 X3
X33 1.50X3 X3 X3 1.25X3

4. X4 (Net Reservoir Inflow of MK)

X41 X4 0.80X4 0.80x4 0.80x4
X42 1.25X4 0.90X4 0.90X4 X4
X43 1.50X4 X4 X4 1.25X4

5. X5 (Water Demand)

X51 X5 XS5 X5 X5
X52 1.25X5 1.25X5 1.25X5 1.25X5
X53 1.50X5 1.50X5 1.50X5S 1.50X5S

1NeKe Flood Mode: X11 = X1, X21 = X2, X31 = X3, X41 = X4, X51 = X5

Shortage Mode: X13 = X1, X23 = X2, X33 = X3, X43 = X4, X51 = X5

Energy Mode: X12 = X1, X22 = X2, X32 = X3, X42 = X4, X51 = X5
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PART 3.1 : RISK ANALYSIS SIMULATION MODEL OF MAE KLONG RIVER BASIN SINCE 1985-2004

CASE 1: FLOOD MODE HISTORICAL DATA
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PART 3.1 : RISK ANALYSIS SIMULATION MODEL OF MAE KLONG RIVER BASIN SINCE 1985-2004

CASE 2 : FLOOD MODE SYNTHETIC DATA
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PART 3.2 : RISK ANALYSIS SIMULATION MODEL OF MAE KLONG RIVER BASIN SINCE 1985-2004

CASE 1 : SHORTAGE MODE HISTORICAL DATA
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PART 3.2 : RISK ANALYSIS SIMULATION MODEL OF MAE KLONG RIVER BASIN SINCE 1985-2004

CASE 2 : SHORTAGE MODE SYNTHETIC DATA
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PART 3.3 : RISK ANALYSIS SIMULATION MODEL OF MAE KLONG RIVER BASIN SINCE 1985-2004

CASE 1 : ENECY MODE _HISTORICAL DATA
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dy [ Y o oA A 9 Aa oA J <] g;
Mode) uaﬂmﬂumﬂﬂan"lmummmaammuu%aaa"lﬂmmmiﬂgummimumﬁmum

SA o Jo - .. . A o 4?} dyo'.l
AneflanFuaniziadifa (Limit State Function) NI TITUDA



166

v
=1 (% )

~ o d v A o w Y o a Jo A A A 9
AT NN 22 1/\|\‘]ﬂﬂf‘L!ﬁﬂ'l'JZaUﬂﬂ?ﬂﬂﬂulﬂﬁTﬁi‘iJU'l‘lﬂ'JlﬂﬁWgﬁW]f‘l!ﬂ'ﬂﬂu'llsb"f)ﬂ’t‘)llﬂ

Mode Case Probability Density Function of Random Variables ~ Allowable Risk Limit State Function
X1 X2 X3 X4 X5 A)
1. Flood Mode Existing Case Gumbel Gumbel Gumbel Gumbel Gumbel 3% g(X) = A-[(8.46542E-05X1)+(0.00192378

X2)+(0.00136079X3)+(0.00024683X4)+
(0.00012741X5)] =0

Future Case =~ Gumbel Gumbel Gumbel Gumbel Gumbel 3% g(X) = A-[(1.02704E-05X1)+(0.00225344
X2)+(0.01809699X3)+(0.00237978X4)-

(0.00162241X5)] =0

2. Shortage Mode
-Type 1 Existing Case Gumbel Gumbel Gumbel Gumbel Gumbel 5% g(X) = A-[(0.00601641X1)-0.00537854
X2)-(1.81049E-04X3)+(0.00000040X4)-+
(0.00167812X5)] =0
Future Case =~ Gumbel Gumbel Gumbel Gumbel Gumbel 5% g(X) = A-[(0.01959680X1)-(0.02281626
X2)+(4.16858E-04X3)+(0.00016734X4)+

(0.01350511X5)] =0
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Mode Case Probability Density Function of Random Variables ~ Allowable Risk Limit State Function
X1 X2 X3 X4 X5 A)

-Type 2 Existing Case Gumbel Gumbel Gumbel Gumbel Gumbel 5% g(X) = A-[(0.00801934X1)-(0.00958606
X2)-(9.69685E-03X3)+(0.00261409X5)]
=0

Future Case  Gumbel Gumbel Gumbel Gumbel Gumbel 5% g(X) = A-[(0.01343904X1)-(0.03098628
X2)-(1.61614E-03X3)+(0.00000001X4)+
(0.02083130X5)] =0
3. Energy Mode Existing Case Gumbel Gumbel Gumbel Gumbel Gumbel 30% g(X) = A-[(0.02768906X1)-(0.02588305
X2)-(0.00502800X3)+(0.00000005X4)+
(0.01783694X5)] =0
Future Case =~ Gumbel Gumbel Gumbel Gumbel Gumbel 30% g(X) = A-[(0.93908717X1)-(0.75549954

X2)-(0.00258583X3)+(0.01758811X5)] =0

" Side flow data wasn’t considered to define the resistance term of limit state function for type 1 of shortage mode whereas it was taken into account for

type 2 of shortage mode.
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1. Existing Case
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TEST OF RELIABILITY MODEL

DEVELOPED BY AREEYA RITTIMA
DEPARTMENT OF IRRIGATION ENGINEERING, KASETSART UNIVERSITY

LIMIT STATE FUNCTION
RELIABILITY MODEL AT 5% OF RISK
9(X)=A-[c1.X1+c2.X2+¢3.X3+C4.X4+C5.X5]

NUMBER OF TIME STEPS (N) 365 . ) ALLOWABLE RISK
NUMBER OF VARIABLES (M) 5 REIEITY AGEED

500 500
X1 X2 X3 x4 X5
MEAN OF VARIABLES 0.25 5.45
STDEV. OF VARIABLES 1.06 13.63 FAILURE EVENT I
0.9980 CONDITION
0
1 7.6404 | -25.6806 | 0.9529 8842 | 15.6375 100
2 11.2608 | -3.8754 | 05169 | -18.3251 | 20.4530 80
3 127311 | 18.4217 | -05397 | -14.2715 | 17.1783
4 38.2610 | 12.4268 | 0.3447 | 2.6060 | 21.7402 €0
5 22160 | 24.2394 | -0.6134 | 125916 | 17.6717 40
6 16.3277 | 7.3792 | -0.0494 | 29473 | 26.7148 20
7 75381 | 22.7408 | -1.1221 | -2.6704 | 19.5392 o
8 74.0440 | 48.8658 | 1.7655 | 11.2324 | 18.3317
9 22721 | 17.3722 | 05391 | -9.4663 | 17.3942 20
10 12,0077 | 0.7277 | 08024 | 1.9722 | 16.9550 -40
11 105841 | -5.4027 | -05856 | 59261 | 14.8333
12 6.1379 | 10.8056 | -0.0109 | 4.8987 | 21.7297
13 29.6099 | 14.0310 | 0.7208 | 15.0460 | 19.8201 NETRESERVORINFLOW OF VK X2
14 -4.3701 | 64.9604 | -0.9793 | -11.9410 | 17.5495 200 -
15 125798 | 19.9935 | -1.5194 | -21.0249 | 18.2972
16 -8.6549 | 16.9965 | 2.2133 | 27.5592 | 25.7067 150
17 351214 | 63.6142 | 1.8265 | -14.4490 | 17.3123 100
18 59349 | 1.2878 | 1.0844 | 3.8604 | 17.0632
19 61.4803 | -20.2776 | -0.7782 | 0.1016 | 21.6972 50
20 76.9197 | -10.7285 | 1.0442 | 7.6081 | 12.9204 0
21 51.0795 | -31.1079 | 1.0614 | 4.1215 | 15.6267
22 16.6897 | -26.3109 | -1.7709 | 1.6934 | 185526 50
23 1.3800 | 43.5867 | -0.4713 | 45641 | 18.1500 100
24 281190 | -18.5819 | 0.5294 | 7.7579 | 21.9024
25 4.3863 | 49.4366 | 1.0730 | 0.8735 | 27.4970
26 -4.3243 | 67.9583 | -0.0074 | -2.3954 | 13.9502 NET RESERVOIR INFLOW OF TN X3
27 -8.1668 | 26.2615 | 0.6474 | 6.6622 | 30.5674 8
28 26.1017 | 62.2035 | -1.0267 | 13.8740 | 14.6743 7
29 31.6365 | -4.4218 | 04442 | -3.4867 | 26.7437 :
30 -14.0814 | -85490 | -0.8349 | -5.6056 | 15.5351 .
31 9.3146 | 29075 | 01690 | 17.2228 | 21.3436 3
32 76221 | -2.3300 | -0.1625 | 7.1641 | 12.3642 2
33 25550 | 44.0365 | -0.0306 | 1.1765 | 16.4897 1
34 <0.7404 | 36882 | 0.2475 | 225348 | 11.5880 N
35 7.4533 | 54594 | 1.0005 | 3.3600 | 16.5027 5
36 39295 | 11.0059 | -0.9686 | 7.1731 | 17.0909 3
37 7.9248 | 63273 | -0.5159 | 6.9143 | 27.6455
38 -17.5203 | -20.1327 | 15745 | -12.0319 | 29.3257
39 17251 | -5.8744 | -1.3463 | -7.1578 | 25.9524 NET RESERVOIR INFLOW OF VK Xd
40 -14.1387 | -18.7763 | -0.9586 | 3.1212 | 15.0159 70
i -5.0210 | -18.1805| 0.0004 | 10.9536 | 15.1306 60
42 37.7455 | 18.3831 | 0.8593 | 15.1887 | 24.4878 50
43 -8.5369 | 86201 | -1.5100 [ -15.1771| 11.2529 40
44 135645 | 44.3048 | 0.2387 | 21.3831 | 19.0027 2g
45 -15.9196 | 19.5156 | 2.4374 | 23.9830 | 14.5953 o
6 21.9843 | 20.4050 | 08511 | 1.3719 | 18.1388 o
47 231779 | 15.3041 | 1.2176 | 10.8840 | 24.7844 10
48 -12.3505 | -2.8381 | 1.2477 | -5.4407 | 15.3745 20
49 20.8655 | -7.4937 | -1.1201 | 30.2570 | 25.8588 30
50 26.2235 | -14.3324 | 2.2346 | 3.2660 | 14.4709
51 12,7297 | 17.1326 | -0.7931 | -5.0872 | 19.9558
52 06908 | -17.8146 | 0.3835 | 18.9624 | 19.1244
53 _6.4466 16.3848 27403 13.6679 18.8970 I WATER DEMAND OF MAE KLONG RIVER BASIN_X5
54 3.3834 | -11.8374| 0.6383 | 63.9350 | 25.0413 p
55 77600 | -1.2174 | 0.2842 | -10.9249 | 32.0060 "
56 20,6601 | 22.3495 | -0.1385 | 4.0330 | 18.3854 35
57 43.6678 | 40.4130 | 0.0398 | -2.1902 | 22.9746 30
58 -18.1390 | 44.4252 | 0.9809 | 27.6213 | 13.4572 2
59 68.9434 | 13.7211 | 05775 | 16.1767 | 17.3092 20
60 17.3397 | 6.6083 | -05047 | 24.2219 | 23.9823 .
61 21,6338 | -6.1439 | 09333 | 6.2522 | 14.8900 .
62 14506 | 1.0434 | 0.6406 | -10.7543 | 23.2647 .
63 9.3543 | 26.8119 | 0.9728 | 10.3600 | 22.0389
64 -4.8474 | -24.0663 | 0.4890 | 4.6892 | 11.7566
65 -16.6079 | 32.2253 | 0.3890 | -14.2188 | 13.2120
: 154651 | 8.8432 | -0.5572 | 38.2374 | 19.7349
365 125286 | 10.7354 | -0.2559 | 8.4303 | 13.4514
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d‘ A d' 09/' 1= dy d‘ 1 ) 1
A1519WUINT N1 AU UmasAdLAll 2528-2546 Gluwummmuuﬂam
(Unit : mm)
No. Province Station Station Name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
1 Kanchanaburi 450001  Sai Yok 2.2 18.9 54.0 110.4 1546 1055 139.0 1164 2314 2329 43.2 5.2 1,213.8
2 450002  Sangkhla Buri 35 10.4 46.7 80.4 271.8 379.3 4759 4791 3311 1618 225 31 2,265.6
3 450003 Tha Muang 5.9 2.8 8.0 48.0 104.8 97.4 104.1 97.5 1949 1831 76.2 6.8 929.4
4 450004 Tha Maka 5.6 5.9 15.7 46.9 119.2 96.4 1242 1102 186.0 181.3 67.8 8.0 967.3
5 450007  Bo Phloi 3.3 8.1 39.1 85.3 142.2 89.0 125.8 1147 2134 2419 92.8 1.6 1,157.0
6 450008 Phanom Tuan 24 8.1 28.0 46.9 107.6 86.0 98.5 92.5 209.3 1994 44.9 8.3 931.8
7 450009 Ban Rai School 4.0 17.4 44.7 81.3 2154 3051 3159 3978 2936 169.4 221 3.6 1,870.3
8 450011 Ban Lin Thin School 2.9 21.8 39.8 87.5 209.2 256.1 2794 3054 2761 162.1 22.9 1.9 1,665.2
9 450019  Erawan National Parks 11 14.7 53.3 96.8 136.3 110.6 1316 109.6 1985 1835 29.8 5.3 1,071.1
10 450023 Ban Khao Lek 1.0 14.6 57.0 90.7 130.9 88.3 101.8 1055 2358 2554 84.6 8.6 1,174.3
11 450201  Kanchanaburi 3.6 11.2 32.7 75.8 135.6 81.6 103.0 1050 2252 216.3 61.7 6.1 1,057.7
12 450401  Thong Pha Phum 2.6 16.6 46.0 102.5 219.6 276.0 300.3 340.8 2452 186.0 24.9 3.5 1,763.7
13 Uthai Thani 410001  Uthai Thani 1.2 10.5 33.0 72.6 128.1 1215 120.3 1483 2509 1457 32.6 29 1,067.7
14 410002 Ban Rai 4.2 16.6 65.5 100.2 197.7 123.4 1422 1583 273.0 269.6 59.2 7.8 1,417.8
15 410003 Nong Khayang 7.4 11.4 30.1 80.1 147.6 134.3 124.2 149.1 238.7 153.5 36.9 5.6 1,119.0
16 410004 Nong Chang 1.7 12.9 324 78.9 164.6 121.2 1233 1581 2413 166.3 53.2 4.6 1,158.4
17 410005 Thap Than 4.5 11.3 33.9 75.1 150.9 126.0 141.6 164.2 248.1 154.9 47.7 5.9 1,164.2
18 410006  Sawang Arom 25 10.3 25.3 62.2 152.7 1350 149.0 162.2 261.2 1814 38.1 3.1 1,183.0
19 Tak 376003 Sam Ngao 2.9 6.4 131 55.0 205.7 408.8 4625 4813 262.7 107.8 36.8 6.9 2,050.0
20 376004 Tha Song Yang 2.8 4.4 194 40.6 184.5 90.6 74.0 92.4 188.6 1754 42.6 5.4 920.7
21 376007 Tak Animal Husbandry Center 1.8 6.0 115 48.7 139.8 94.0 87.6 113.4 201.0 169.7 50.6 4.8 928.9
22 376008 Ban San Pa Pui 1.9 7.9 22.9 54.0 109.8 70.1 63.2 80.9 158.6  163.7 48.4 3.8 785.4
23 376009 Ban Samong 2.6 7.4 14.8 83.2 135.7 92,5 735 1109 1819 166.5 37.0 6.0 912.0
24 376201 Tak 3.9 8.4 15.8 47.8 167.4 118.2 92.6 130.3 219.8 2124 58.3 4.4 1,079.2
25 376202 Mae Sot 14 8.5 12.2 42.6 169.0 2293 2905 330.1 177.2 102.9 26.9 4.8 1,395.4
26 376203  Bhumibol Dam 0.8 7.3 24.8 66.8 192.8 91.4 87.6 112.4 207.1  200.6 54.2 5.1 1,050.7
27 Suphan Buri 425002  Song Phi Nong 0.7 7.1 245 54.2 131.7 1021 119.0 1140 2420 209.7 40.7 5.3 1,051.0
28 425003 Doembang Nangbuat 3.2 7.3 21.3 45.5 112.3 84.8 103.6 119.3 222.0 1811 30.0 21 932.5
29 425004 U Thong 2.2 8.5 19.6 38.8 105.3 80.8 99.0 84.8 2058 1733 40.2 6.9 865.2
30 425005 Sam Chuk 1.0 7.3 34.3 50.8 120.0 95.7 116.8 1228 259.4 167.9 28.3 3.1 1,007.3
31 425006  Si Prachan 5.7 5.4 41.0 31.8 95.0 88.4 83.4 96.6 184.2 1535 20.4 15 807.0
32 425007 Don Chedi 5.0 115 20.3 74.4 129.7 1022 111.7 1043 2349 1799 32.2 4.1 1,010.2
33 425010 Suphan Buri Rice Research Sta. 5.0 6.3 18.2 49.9 120.9 94.9 1059 1102 227.0 188.9 43.6 8.3 979.0
34 425201  Suphan Buri 4.3 7.3 22.7 59.9 119.4 95.0 108.0 1225 243.8 208.9 43.6 8.3 1,043.8
35 425301 U Thong Agromet 7.7 15.4 235 59.5 123.7 89.7 104.2  104.6  224.7 2243 47.5 5.7 1,030.6
36 Ratchaburi 424001 Ratchaburi 0.5 0.6 9.8 30.2 108.9 96.0 108.6 97.5 185.8 192.8 75.7 3.2 909.4
37 424002  Photharam 1.2 8.1 15.9 44.4 121.7 1084 147.2 96.8 201.3 1884 43.4 4.6 981.3
38 424003 Damnoen Saduak 0.2 5.2 20.8 25.9 116.7 99.0 127.1 94.6 2251 21238 67.5 5.6 1,000.4
39 424004 Pak Tho 1.8 21 16.5 36.8 137.2 1203 1241 1113 198.8 252.2 95.4 5.0 1,101.5
40 424005 Ban Pong 4.3 4.8 124 30.8 109.7 100.7 126.7 1056 200.9 186.5 50.3 3.2 936.0
41 424006 Chom bung 0.1 7.8 10.7 33.0 89.8 63.7 72.7 73.1 1340 136.4 60.9 1.6 683.7
42 424007 Wat Phleng 0.2 2.2 155 15.8 90.7 79.7 91.0 101.4 1519 165.9 57.4 2.3 773.9
43 424009 Bang Phae 2.2 3.6 23.1 43.5 134.6 103.0 139.3 1216 2105 184.3 62.1 5.7 1,033.5
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(Unit : mm)
No Province Station Station Name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
44 Samut 438001 Samut Songkhram 1.6 3.8 20.5 23.9 1243 1127 1138 1329 230.7 2331 88.8 3.3 1,089.4
45 Songkram 438002 Amphawa 2.6 4.8 17.4 9.1 108.4 1140 1216 1125 2023 253.1 79.0 5.4 1,030.3
46 438003  Bang Khonthi 0.8 6.7 23.6 20.2 1124 107.3 113.7 1105 2385 242.6 76.3 4.4 1,057.0
a7 Samut Sakhon 428001 Samut Sakhon 4.2 18.2 35.8 69.5 171.8 1042 120.7 1741 2706 2514 61.0 5.6 1,287.0
48 428002 Ban Phaeo 24.6 5.3 20.1 43.6 125.8 121.8 138.1 169.0 2305 218.2 85.0 3.2 1,185.0
49 428003  Krathum Baen 1.6 10.3 47.3 48.3 149.9 1187 1411 130.2 230.0 2094 53.6 7.0 1,147.3
50 428004  Ban Rai Co-Operation Settlement 5.2 19.7 43.0 50.6 166.0 97.3 1229 157.0 2814 248.2 58.3 6.6 1,256.2
51 Nakhon 451001 Nakhon Pathom 15 5.9 26.4 37.9 118.7 122.0 102.8 108.0 240.8 2218 45.4 8.3 1,039.5
52 Pathom 451002  Nakhon Chaisi 18 6.8 319 45.1 146.3 1106 1349 1245 2316 180.7 46.5 6.7 1,067.4
53 451003 Kamphaeng Saen 11 6.5 26.0 42.2 108.8 94.2 110.3 105.1 2108 187.0 54.5 45 951.0
54 451004 Sam Phran 13 35 29.2 26.7 117.3 1124 1078 1428 2416 1983 40.0 13 1,022.1
55 451005 Don Tum 0.5 4.4 313 48.1 109.1 108.2 89.0 1024 204.6 163.6 40.0 4.2 905.4
56 451006 Bang Len 3.7 6.6 23.7 57.0 107.0 99.5 112.0 1144 2337 207.8 51.9 6.0 1,023.4
57 451301 Kamphaeng Saen Agromet 2.4 6.9 26.7 49.6 111.7 1011 1129 1105 225.6  203.7 54.6 5.8 1,0115
Avg. 3.1 8.8 27.6 55.4 139.3 123.8 137.9 146.3 224.1 192.4 50.7 4.9 1,114.4
= a g A A & a R N S
AT WHNUINN N2 ﬂimmmmiwmaumaﬁmumﬂ 2508-2546 GL‘L!‘WHT]QNHHHJﬂﬁEN
(Unit : mcm)
No. Sta. Code Riv. Name Station Name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
1 K.10 Khwae Noi Ban Lum Sum, Sai Yok, 201 208 275 250 275 466 751 1,342 1,088 742 366 247 6,211
Kanchanaburi
2 K.11A Mae Klong Ban Wang Kha Nau, Tha 340 218 256 261 328 661 931 1,617 1,470 1,353 671 442 8,548
Muang, Kanchanaburi
3 K.12 Lam Taphoen Ban Thun Na Nang Rok, 4 3 3 5 8 6 4 3 16 62 39 10 163
Muang, Kanchanaburi
4 K.17 Lam Phachi Frontier Station, Chom Bung, 5 2 3 4 11 12 11 14 24 80 49 13 228
Ratchaburi
5 K.31 Huai Mae Nam  Ban Mae Nam Noi, Sai Yok, 11 8 5 6 16 33 91 157 120 83 35 17 582
Noi Kanchanaburi
6 K.35A Khwae Yai Ban Nang Bua, Muang, 244 269 417 400 408 330 241 275 338 424 343 240 3,929
Kanchanaburi
7 K.37 Khwae Noi Ban Wang Yen, Muang, 344 381 531 511 547 536 551 913 999 926 566 396 7,201
Kanchanaburi
8 K.49 Lam Taphoen Ban Yang Sung, Bo Phloi, 3 2 2 6 13 8 4 3 16 54 33 8 152
Kanchanaburi
9 K.53 Huai Mae Ban Nong Chik, Sai Yok, 0 0 0 1 2 1 2 2 12 20 7 1 48
Kraban Kanchanaburi
10 K.54 Mae Klong Ban Lin Thin, Thong Pha 401 461 629 601 572 552 530 950 886 535 398 356 6,871

Phum, Kanchanaburi
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(Unit : m.msl.)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2523 149.58 149.50 149.05 148.56 148.68 149.26 150.09 151.57 154.28 156.87 157.66 157.92
2524 157.96 157.48 156.91 156.17 155.85 156.87 158.63 163.23 166.47 168.84 172.17 172.82
2525 173.07 172.47 171.57 170.81 170.31 170.06 170.81 174.54 175.72 176.61 176.53 176.11
2526 175.56 174.72 173.46 171.99 170.56 169.18 168.37 168.20 168.95 173.64 174.99 175.07
2527 174.96 174.12 172.83 171.63 170.43 170.32 170.63 171.30 172.03 173.50 172.90 172.85
2528 172.44 171.50 169.94 168.69 167.73 167.89 169.66 171.56 175.36 177.28 177.94 178.00
2529 177.95 177.70 176.52 174.88 174.91 173.49 173.02 172.89 172.74 173.47 173.40 173.05
2530 172.49 172.02 170.99 170.01 168.96 168.41 168.21 168.28 170.03 170.99 171.32 171.48
2531 171.36 171.16 170.53 170.12 170.28 170.81 170.83 171.45 173.90 178.49 178.85 178.71
2532 178.64 177.98 176.69 175.10 173.64 172.29 171.52 171.58 171.48 171.46 170.62 170.57
2533 170.28 169.82 168.68 167.93 167.44 167.34 167.82 167.92 168.82 170.23 170.05 169.86
2534 168.99 168.28 167.12 165.90 164.99 165.32 166.05 170.07 171.12 173.09 172.58 172.16
2535 171.67 170.72 169.11 167.73 166.43 165.27 165.13 166.75 167.06 168.21 168.18 167.34
2536 166.97 166.07 164.99 163.99 163.02 162.04 161.96 163.37 164.94 165.55 165.36 165.15
2537 164.83 164.15 163.42 162.54 162.24 162.64 166.66 172.02 174.77 175.98 175.72 175.08
2538 174.36 173.34 171.84 170.66 169.12 167.74 167.30 168.53 172.82 174.12 173.71 173.23
2539 172.32 171.76 170.38 169.30 168.37 167.53 169.06 171.08 173.68 177.99 178.24 177.98
2540 177.30 176.31 174.97 173.74 171.96 170.35 170.72 173.44 174.45 174.75 174.42 173.34
2541 172.45 171.67 170.33 168.89 167.63 166.93 166.68 166.56 167.01 167.67 167.31 167.08
2542 166.56 165.65 164.14 162.80 162.76 162.65 163.16 165.44 166.42 169.82 172.34 172.70
2543 172.53 171.96 170.97 170.44 170.30 171.40 173.00 173.87 175.77 177.99 177.98 177.57
2544 177.11 176.24 175.47 174.68 173.82 173.35 173.94 175.25 175.71 176.34 176.22 175.88
2545 175.49 174.88 173.74 172.58 172.21 171.93 172.75 175.45 179.02 179.44 179.25 178.50
2546 177.53 176.50 175.50 174.16 172.69 172.10 173.09 173.89 175.18 176.25 175.67 174.77
2547 173.81 172.82 171.36 170.02 169.94 170.98 171.61 - - - - -
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(Unit : mcm)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2523 104.68 50.66 65.97 73.03 158.15 183.37 240.55 413.04 720.03 751.03 253.52 121.74 3,135.77
2524 76.12 71.67 69.93 64.65 12551 385.29 529.93 1430.84 1087.20 859.42 1235.04 330.73 6,266.33
2525 181.14 101.99 70.55 96.52 92.68 255.88 624.42 1599.12 1008.42 705.30 275.19 146.14 5,157.35
2526 103.81 56.49 46.96 51.55 77.69 96.34 121.43 297.93 500.14 1839.15 656.76 209.70 4,057.95
2527 139.10 100.87 81.28 124.93 82.35 322.21 365.49 677.53 842.03 864.97 287.98 159.40 4,048.14
2528 117.52 89.91 65.84 95.12 93.58 289.01 790.29 861.09 1609.71 908.87 404.03 206.75 5,5631.72
2529 141.38 83.25 68.06 103.70 472.27 191.34 436.38 668.07 586.06 573.09 218.58 139.87 3,682.05
2530 85.24 71.12 85.66 100.53 67.91 168.95 236.32 423.62 833.70 612.95 368.93 134.27 3,189.20
2531 111.90 93.08 64.36 103.20 346.10 489.88 422.54 621.69 1306.03 2097.51 450.94 246.30 6,353.53
2532 172.86 109.39 71.88 39.48 128.33 124.36 165.15 503.91 442.32 409.04 128.97 84.16 2,379.85
2533 76.92 94.19 56.37 48.97 103.75 164.89 407.07 397.75 650.17 798.23 230.86 113.03 3,142.20
2534 81.46 56.94 33.27 44.17 80.86 340.39 429.18 1754.82 812.26 1125.08 299.97 134.41 5,192.81
2535 135.76 59.35 48.82 75.17 67.63 76.62 279.92 744.41 465.83 709.37 263.43 120.82 3,047.13
2536 90.13 41.43 61.85 53.62 48.98 78.93 206.24 616.32 750.26 350.22 135.55 60.34 2,493.87
2537 61.40 93.89 49.00 45.85 186.23 294.88 1445.31 2037.39 1279.29 741.42 231.49 122.64 6,588.79
2538 100.85 58.23 50.97 56.20 81.99 126.98 261.89 866.73 1881.19 929.26 334.13 152.78 4,901.20
2539 105.42 96.22 64.08 86.81 173.63 218.74 787.45 1112.67 1372.18 2069.33 603.51 226.72 6,916.76
2540 141.16 82.11 85.20 74.88 55.35 71.42 724.38 1381.79 845.26 638.91 251.97 114.29 4,466.72
2541 77.25 58.92 47.82 37.88 67.83 90.47 161.05 295.71 437.10 396.74 121.88 75.30 1,867.95
2542 63.71 37.89 42.85 129.39 213.65 234.94 374.77 969.77 571.08 1310.71 939.94 232.34 5,121.04
2543 159.38 122.53 89.50 256.41 399.81 566.34 714.34 695.46 1161.68 1149.00 416.50 193.92 5,924.87
2544 146.00 83.09 128.28 101.47 199.89 283.21 609.15 887.23 626.14 622.49 247.99 141.43 4,076.37
2545 106.23 82.73 58.99 65.78 260.56 236.34 612.27 1440.87 2050.74 1028.64 486.63 243.80 6,673.58
2546 127.49 91.93 180.11 90.38 83.38 259.37 797.30 803.29 954.25 874.87 237.64 120.17 4,620.18
2547 125.79 95.78 54.42 50.50 328.43 606.07 523.81 - - - - - -
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(Unit : mcm)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2523 22.48 24.47 34.79 35.38 25.47 18.65 18.14 17.86 19.41 20.57 19.11 22.58 278.91
2524 24.59 27.78 33.23 34.88 28.65 22.05 21.81 22.24 24.48 25.80 24.36 29.50 319.37
2525 31.68 36.27 43.39 46.57 37.39 28.37 27.47 27.27 29.27 29.57 26.71 31.27 395.23
2526 33.13 42.23 52.66 70.00 66.03 45.72 27.54 25.25 26.19 27.38 25.90 30.67 472.70
2527 32.72 38.70 71.72 84.99 61.82 38.74 42.03 42.43 40.75 41.04 36.71 46.65 578.30
2528 43.18 56.18 104.30 79.17 55.49 27.06 32.95 31.74 32.26 35.09 35.99 44.33 577.74
2529 43.66 50.50 63.82 57.16 49.54 47.80 31.37 36.86 40.60 35.02 37.76 38.70 532.79
2530 44.27 44.40 62.04 62.78 59.17 37.74 45.73 38.81 32.91 40.17 27.10 39.60 534.72
2531 41.87 39.69 52.43 48.53 37.07 37.05 42.20 32.89 35.40 30.24 33.17 80.09 510.63
2532 39.89 43.37 59.37 82.68 48.83 37.58 41.41 38.10 39.06 31.55 38.33 39.81 539.98
2533 42.07 43.08 90.43 70.69 39.10 32.44 34.75 36.70 35.28 30.00 33.27 34.42 522.23
2534 39.06 39.14 69.56 58.50 46.17 25.97 32.23 24.15 34.48 32.36 36.38 33.07 471.07
2535 35.69 44.02 76.34 67.93 70.63 44.66 36.07 31.10 33.70 22.97 31.83 43.96 538.90
2536 47.21 48.32 46.98 47.53 49.15 42.54 32.96 25.39 32.56 24.20 33.58 34.95 465.37
2537 35.82 77.70 46.99 52.09 41.25 22.64 20.48 25.42 38.48 40.89 38.35 36.72 476.83
2538 37.52 52.71 59.78 58.53 44.65 37.91 32.25 27.98 27.25 27.55 30.50 35.98 472.61
2539 31.65 43.62 55.75 49.54 40.69 34.46 31.55 31.64 23.24 29.54 29.72 31.70 433.10
2540 35.83 41.43 52.95 53.91 57.05 54.03 28.04 28.34 34.03 40.26 30.74 36.01 492.62
2541 37.49 47.48 57.62 60.93 49.61 43.74 38.64 42.83 34.26 28.36 25.13 30.91 497.00
2542 32.58 37.57 45.97 39.80 32.33 29.16 33.23 30.53 33.77 26.33 26.41 30.43 398.11
2543 34.74 35.06 45.96 41.21 30.43 34.62 34.24 38.79 35.16 33.63 37.66 36.91 438.41
2544 40.86 46.19 39.72 58.67 36.05 40.17 38.96 34.02 42.23 28.70 26.70 34.14 466.41
2545 38.35 40.45 51.97 55.63 39.60 38.04 31.31 34.75 30.94 41.70 33.46 29.47 465.67
2546 38.49 40.54 46.88 57.22 47.98 37.98 37.53 35.44 30.92 29.35 26.47 39.22 468.02
2547 32.35 42.06 53.18 57.73 35.80 29.86 26.98 - - - - - -
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(Unit : mcm)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2523 5.36 44.46 133.96 149.57 105.27 32.23 30.31 15.39 5.18 11.00 8.51 24.82 566.06
2524 40.10 181.14 199.68 241.37 188.36 71.59 4.88 0.00 0.00 18.62 0.87 58.32 1004.93
2525 56.03 289.94 363.50 333.96 309.41 253.67 316.68 178.02 516.25 316.03 280.81 287.62 3501.92
2526 295.97 344.22 465.16 530.89 546.06 541.87 37243 334.14 216.04 105.32 111.59 148.18 4011.87
2527 149.17 386.42 498.19 486.40 458.36 323.17 211.39 390.90 532.17 272.28 478.00 131.55 4318.00
2528 227.90 381.99 527.82 459.14 372.18 206.64 135.43 140.92 135.43 111.79 100.87 138.00 2938.11
2529 118.07 134.29 478.28 691.18 411.08 688.74 582.78 680.14 604.80 262.63 207.37 233.49 5092.85
2530 251.13 201.65 402.35 392.21 388.86 359.02 263.21 360.43 238.74 247.72 221.24 118.50 3445.06
2531 128.42 126.63 241.09 209.72 260.19 306.51 444.62 437.86 423.56 335.10 351.51 313.85 3579.06
2532 235.21 338.16 534.84 583.68 641.57 595.49 408.71 446.96 457.75 477.83 467.86 187.72 5375.78
2533 266.90 329.29 41951 308.91 379.95 303.31 325.82 420.17 421.31 397.45 391.49 307.51 4271.62
2534 488.60 360.59 467.48 473.80 468.88 346.26 319.47 460.78 554.00 479.84 530.74 396.53 5346.97
2535 369.44 441.13 621.26 526.79 481.78 518.95 420.20 298.49 466.36 430.53 389.46 486.83 5451.22
2536 315.79 432.16 514.55 402.30 381.29 433,51 289.16 188.20 297.75 252.85 302.09 199.76 4009.41
2537 274.99 348.92 434.20 489.44 491.58 338.61 332.84 385.31 468.51 514.64 566.37 582.38 5227.79
2538 562.55 548.62 709.46 543.56 721.52 747.78 590.46 626.15 439.11 632.28 659.16 491.28 7271.93
2539 609.21 447.61 615.49 541.27 629.02 586.22 372.69 476.01 502.28 489.71 587.55 452.91 6309.97
2540 507.33 516.71 656.69 575.38 723.08 712.93 700.16 586.54 577.54 664.88 531.73 611.32 7364.29
2541 553.82 460.23 578.33 534.02 546.48 421.57 323.99 392.51 357.42 343.03 386.85 198.22 5096.47
2542 257.90 393.65 609.13 519.46 193.98 240.54 179.79 248.00 239.03 154.76 169.82 194.85 3400.91
2543 277.17 323.79 414.00 423.84 431.78 136.17 152.01 406.28 503.50 313.53 44217 369.89 4194.13
2544 327.26 387.60 428.52 380.83 524.20 461.01 411.89 401.00 474.88 452.92 418.07 358.64 5026.82
2545 342.43 308.45 472.84 479.34 380.79 357.12 348.17 486.78 689.05 813.18 543.90 549.02 5771.07
2546 535.54 480.35 530.98 553.98 594.36 468.84 453.89 651.38 515.42 556.26 558.90 564.21 6464.11
2547 576.02 473.16 624.16 539.37 403.48 321.41 355.20 - - - - - -
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Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2523 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2524 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2525 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2526 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2527 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2528 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2529 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.00 0.50 1.05
2530 0.41 0.00 0.87 0.42 6.78 34.87 2.89 0.00 56.77 22.21 0.05 86.32 211.59
2531 14.33 0.00 0.00 7.19 8.74 45.52 71.55 75.68 71.03 86.05 81.84 89.96 551.89
2532 73.44 2.15 2.36 0.04 0.04 0.51 0.05 3.27 17.73 93.00 70.70 125.25 388.54
2533 127.31 113.06 49.83 69.23 146.29 136.54 118.77 93.72 120.49 130.91 129.19 160.81 1,396.15
2534 137.18 93.92 103.56 75.71 132.21 140.80 165.79 125.70 156.59 118.58 75.56 138.56 1,464.16
2535 88.02 78.25 72.16 37.59 40.99 99.32 130.09 127.45 139.74 140.47 147.42 119.85 1,221.35
2536 146.39 134.75 140.74 69.91 70.47 88.45 90.91 42.52 89.33 128.55 137.06 104.91 1,243.99
2537 144.06 110.84 196.96 216.22 252.35 192.14 223.57 274.92 270.16 287.32 270.80 246.07 2,685.41
2538 220.51 153.64 156.95 113.80 132.85 176.65 209.48 213.33 141.26 223.96 198.82 192.31 2,133.56
2539 193.89 187.30 103.33 117.69 168.99 110.89 150.03 120.22 123.03 147.73 115.74 151.84 1,690.68
2540 126.60 80.18 98.22 81.00 55.88 106.92 137.72 0.00 0.00 0.00 0.00 0.00 686.52
2541 179.37 159.39 99.47 43.97 89.38 135.05 116.64 98.98 107.43 200.97 166.34 75.15 1,472.14
2542 46.98 87.85 115.97 0.52 0.00 0.00 0.00 50.25 29.70 51.90 176.48 127.51 687.16
2543 88.88 24.20 6.68 16.30 11.87 461 66.90 79.61 113.64 86.85 59.26 46.49 605.29
2544 36.68 3.53 36.56 30.51 29.91 39.27 66.24 53.90 71.17 108.01 149.39 116.98 742.15
2545 121.29 28.31 27.36 31.11 21.81 54.91 72.84 115.69 106.20 0.48 11.77 25.21 616.98
2546 52.48 15.79 2.84 121 1.46 27.35 64.63 93.62 90.00 131.43 120.50 132.13 733.44
2547 128.20 44.63 80.96 55.04 82.16 121.10 81.82 - - - - - -
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(Unit : GWh)

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

2523 8.59 43.91 48.98 31.34 4.16 5.78 5.50 2.24 0.00 1.34 0.77 4.54 157.15

2524 15.41 79.54 101.00 58.12 45.02 16.68 1.12 0.00 0.00 5.10 0.22 16.11 338.32

2525 82.56 97.57 132.07 90.54 83.73 67.75 85.16 48.78 146.42 88.93 78.86 80.98 1,083.35
2526 41.24 109.04 138.96 149.36 149.81 147.42 99.85 88.52 56.71 28.06 30.71 40.60 1,080.28
2527 63.07 104.93 144.29 134.02 124.62 86.96 57.16 106.86 147.25 74.97 135.18 36.89 1,216.20
2528 33.42 37.81 136.07 123.62 98.62 54.44 35.64 37.89 36.75 31.01 27.89 39.25 692.41

2529 69.37 54.99 109.37 194.02 114.43 190.54 160.30 188.01 166.54 72.58 57.12 64.59 1,441.86
2530 34.18 34.13 63.96 104.94 103.47 94.57 69.46 94.55 62.74 65.69 59.36 31.40 818.45

2531 67.12 96.05 151.31 55.21 69.74 81.29 118.21 116.97 114.36 93.45 99.77 88.82 1,152.30
2532 71.00 87.09 110.57 163.32 177.35 162.38 109.96 120.32 123.43 128.38 125.61 4951 1,428.92
2533 129.86 95.20 121.51 79.85 97.92 77.79 84.32 109.07 110.07 105.35 103.25 81.36 1,195.55
2534 98.72 117.12 163.45 120.97 117.94 87.11 80.74 118.74 146.78 128.67 143.23 106.28 1,429.75
2535 82.51 112.68 132.34 136.59 123.13 130.94 105.31 74.51 120.66 113.06 102.92 127.91 1,362.56
2536 70.35 88.52 109.92 103.22 97.42 110.46 73.18 47.84 76.24 64.76 77.56 51.92 971.39

2537 155.36 149.20 191.05 122.36 122.63 84.28 83.67 102.59 129.16 144.32 158.34 162.68 1,605.64
2538 164.15 118.89 162.97 144.33 190.11 194.30 151.93 159.13 116.84 171.45 179.22 132.96 1,886.28
2539 140.98 142.46 180.07 141.14 163.36 150.46 94.73 124.08 132.91 136.64 164.39 125.63 1,696.85
2540 147.95 122.72 153.36 156.17 191.63 188.69 182.93 152.15 155.49 180.61 144.16 164.35 1,940.21
2541 64.90 99.32 150.90 139.56 140.40 107.36 81.80 95.86 89.18 86.30 98.72 50.23 1,204.53
2542 73.79 86.94 110.19 127.59 46.89 58.44 43.48 60.34 60.30 38.94 44.55 51.74 803.19

2543 89.34 105.76 116.41 111.06 113.44 35.37 39.99 109.12 136.99 85.01 122.64 102.45 1,167.58
2544 93.78 82.31 126.65 103.03 142.21 124.23 110.94 108.76 128.94 124.54 114.08 98.23 1,357.69
2545 148.35 131.51 144.76 127.90 101.20 94.79 92.25 130.11 192.41 230.69 152.06 153.74 1,699.77
2546 155.79 126.26 165.31 150.21 160.02 124.56 122.80 149.27 138.36 150.55 151.97 153.03 1,748.12

2547
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(Unit : m.msl.)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2527 - - - - - - - - - 141.87 142.49 142.13
2528 142.18 142.05 141.89 141.85 141.97 145.51 148.10 152.08 153.07 153.89 153.91 152.87
2529 152.01 151.23 150.00 148.68 147.49 146.10 146.96 148.03 147.73 148.00 147.71 147.04
2530 146.49 145.55 144.63 143.77 142.63 142.07 142.59 144.08 146.32 147.31 147.18 147.08
2531 146.50 145.32 143.23 14151 141.06 142.64 143.55 146.30 147.06 149.45 149.87 149.85
2532 149.36 148.80 147.74 146.74 145.27 144.03 144.52 147.45 148.29 148.45 148.06 147.28
2533 146.41 144.79 142.37 140.11 137.61 138.18 140.03 141.47 143.43 144.25 143.44 143.01
2534 142.08 141.22 139.25 137.39 136.28 139.90 143.80 151.93 151.68 151.17 149.54 148.36
2535 147.42 146.23 143.98 141.90 140.09 138.21 138.12 143.17 144.39 143.96 143.08 142.56
2536 142.30 141.25 139.71 137.71 136.29 135.99 137.60 143.48 145.53 145.94 145.37 144.83
2537 144.06 142.58 140.41 138.35 137.12 138.20 148.52 155.37 155.00 154.36 152.04 150.05
2538 148.75 147.40 145.45 143.55 141.89 141.79 142.67 146.96 151.57 151.93 151.04 150.48
2539 149.50 148.26 146.26 144.46 142.94 141.38 144.79 148.00 150.30 151.34 150.50 149.84
2540 149.19 148.16 146.72 145.18 143.71 142.87 150.15 155.10 154.92 154.39 154.00 152.98
2541 151.77 150.31 148.01 14551 143.24 141.64 140.85 140.17 141.01 141.81 141.23 140.70
2542 139.92 138.91 137.54 136.89 137.37 139.63 143.30 148.69 150.11 151.09 151.65 151.28
2543 150.59 149.38 147.61 146.16 145.35 145.45 147.85 149.36 152.03 153.12 152.68 152.04
2544 151.41 150.32 148.60 146.42 145.40 145.58 148.64 151.93 152.68 153.18 152.81 152.11
2545 151.13 149.73 147.59 145.39 144.84 144.89 148.96 153.26 154.99 154.06 153.20 152.50
2546 151.05 149.50 147.71 145.70 143.91 143.33 146.08 148.87 151.40 151.99 151.33 150.45
2547 149.29 147.68 145.32 142.82 142.58 145.20 146.00 - - - - -
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(Unit : mcm)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2527 - - - - - - - - - 604.19 195.56 94.42 -
2528 75.84 40.71 41.74 66.64 96.86 1043.01 1566.07 1935.30 1402.74 466.88 192.32 59.91 6,988.02
2529 48.04 41.61 25.91 36.26 180.54 270.11 702.20 1057.00 562.80 364.88 135.81 63.55 3,488.71
2530 46.24 19.07 71.59 21.90 25.27 286.92 449.60 831.79 1000.42 587.57 207.41 76.87 3,624.65
2531 64.47 35.63 5.49 56.02 266.06 723.41 561.70 1121.29 580.44 949.63 239.42 98.84 4,702.40
2532 78.65 38.54 30.93 17.52 80.39 188.92 365.05 1140.42 683.40 362.77 108.22 40.87 3,135.68
2533 41.57 19.02 4.83 23.95 67.75 447.45 763.59 871.00 1028.70 737.53 157.54 73.34 4,236.27
2534 40.36 29.53 13.98 15.37 33.12 980.41 1327.80 3180.92 719.13 460.96 90.08 42.76 6,934.42
2535 48.46 20.02 1.50 8.42 34.04 154.96 506.88 1729.76 774.69 430.75 129.11 96.21 3,934.80
2536 54.74 29.30 26.11 18.83 51.36 151.77 586.68 1890.90 943.41 327.47 87.96 42.90 4,211.43
2537 40.40 14.04 21.63 6.40 132.23 494.81 3043.55 3361.35 1062.85 442.07 81.64 33.49 8,734.46
2538 41.46 23.02 23.58 15.10 139.23 575.35 590.41 1531.10 2031.65 539.46 117.68 70.52 5,698.56
2539 39.52 32.95 12.11 34.77 78.87 211.72 1393.28 1598.21 1419.50 777.44 195.01 74.20 5,867.58
2540 51.97 27.14 12.63 10.83 45.89 187.72 2587.16 3489.75 870.69 470.73 154.38 60.43 7,969.32
2541 39.50 11.61 4.16 0.00 67.34 106.35 186.68 276.77 509.64 350.94 85.47 21.00 1,659.46
2542 27.05 13.27 22.27 96.41 208.81 658.86 1160.23 2053.07 932.62 599.51 366.72 97.77 6,236.59
2543 62.16 56.54 39.34 107.50 366.61 638.22 1122.00 1018.61 1523.47 692.69 186.03 88.02 5,901.19
2544 57.55 22.02 35.21 9.88 181.40 418.05 1380.70 1787.62 947.87 532.65 132.20 68.19 5,573.34
2545 46.36 18.89 7.07 17.76 465.56 496.37 1734.73 2428.44 1980.51 461.06 187.11 112.44 7,956.30
2546 56.28 24.06 40.08 5.77 99.13 357.90 1219.24 1355.52 1142.35 466.54 116.09 40.71 4,923.67
2547 47.44 10.20 0.50 0.00 389.61 1007.95 676.70 - - - - - -
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(Unit : mcm)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2527 - - - - - - - - - 21.35 18.66 30.49 -

2528 23.03 34.72 44.72 39.68 30.57 19.22 20.47 23.25 27.56 31.55 28.11 29.97 352.85
2529 36.57 38.62 56.03 43.92 33.24 21.42 19.67 21.82 24.01 27.06 22.51 25.11 369.98
2530 34.32 43.58 53.81 43.84 38.42 18.62 17.24 18.59 22.01 26.38 22.07 25.14 364.02
2531 35.53 32.85 70.19 40.33 25.98 18.58 17.54 20.47 23.07 27.40 23.77 25.40 361.11
2532 28.50 33.02 48.93 59.86 37.30 20.16 18.19 21.05 24.16 27.47 22.78 28.87 370.29
2533 32.72 57.30 94.58 59.26 56.75 15.56 15.35 17.17 20.25 24.05 19.72 20.58 433.29
2534 22.66 30.39 73.16 55.66 21.93 15.44 16.30 21.95 26.82 29.97 24.14 29.84 368.26
2535 33.97 47.10 79.20 91.15 51.35 43.16 14.28 17.31 21.16 23.96 19.66 22.65 464.95
2536 26.51 35.06 39.55 50.94 48.02 14.57 13.79 17.22 21.61 25.36 21.05 28.58 342.26
2537 24.38 50.93 53.91 55.29 26.66 15.56 17.01 25.49 29.18 32.63 26.14 31.43 388.61
2538 35.40 49.44 67.81 66.57 38.65 20.04 17.05 19.84 25.97 30.17 24.97 26.00 421.91
2539 30.04 43.54 69.32 44.87 28.61 18.45 16.45 21.72 24.77 29.67 24.63 25.52 377.59
2540 32.73 38.03 46.37 46.08 29.26 19.18 18.78 26.15 29.00 32.48 26.72 29.97 374.75
2541 38.78 55.40 74.91 101.04 290.14 19.18 16.52 17.25 18.69 21.79 21.11 25.07 438.88
2542 21.35 35.12 34.27 27.23 22.11 16.19 16.19 21.61 25.12 29.19 25.05 26.55 299.98
2543 29.61 35.06 41.23 38.76 30.47 20.75 19.74 22.35 26.58 30.81 26.00 28.02 349.38
2544 30.24 39.92 43.40 51.84 30.71 20.61 20.45 23.66 27.23 31.23 26.01 28.02 373.32
2545 33.11 40.57 59.65 46.64 29.74 20.25 20.15 24.45 29.02 32.33 26.34 27.49 389.74
2546 38.62 37.77 42.02 64.42 29.60 19.54 18.04 21.77 25.64 30.24 25.08 28.84 381.58
2547 28.72 51.44 77.00 94.39 27.22 19.21 19.22 - - - - - -
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(Unit : mcm)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2527 - - - - - - - - - 0.20 13.00 159.49 -
2528 39.61 40.25 39.05 37.44 34.81 34.67 744.52 553.56 1012.66 128.34 156.65 418.39 3239.95
2529 324.72 280.86 396.01 433.34 530.21 678.47 418.85 697.03 634.72 251.51 205.97 249.39 5101.08
2530 181.82 259.02 286.95 222.21 299.37 417.18 294.21 402.77 320.65 254.89 226.11 82.98 3248.16
2531 208.24 357.44 530.16 473.71 355.52 291.58 295.62 300.67 323.24 149.22 74.06 80.22 3439.68
2532 215.09 191.14 325.00 271.20 486.29 526.22 207.39 236.57 390.71 283.37 211.58 259.83 3604.39
2533 278.28 443.74 582.64 543.21 595.55 303.76 311.43 491.66 485.00 483.57 364.97 170.74 5054.55
2534 266.71 222.63 426.80 385.22 249.70 144.62 291.21 560.37 781.82 611.71 626.52 402.57 4969.88
2535 315.17 341.22 580.91 482.28 442.08 556.49 513.06 447.92 412.18 528.76 353.44 214.19 5187.70
2536 97.55 268.19 370.00 432.72 310.65 199.71 227.55 407.06 333.73 179.57 236.81 172.36 3235.90
2537 236.45 370.57 528.25 442.81 380.22 238.85 175.55 792.30 1259.88 656.56 917.74 699.84 6699.02
2538 441.04 407.84 551.67 493.48 547.97 581.48 340.27 267.64 469.25 380.59 408.60 239.31 5129.14
2539 343.02 398.03 570.25 521.28 474.37 605.66 445.28 596.49 630.75 385.39 463.90 274.47 5708.89
2540 237.45 326.47 420.54 428.20 437.47 399.55 337.66 1628.32 935.11 642.75 276.38 412.43 6482.33
2541 440.69 468.07 693.43 671.09 686.51 514.24 372.52 429.02 280.93 123.00 214.42 130.30 5024.22
2542 198.67 219.55 300.20 211.15 82.24 121.85 197.10 406.94 432.37 230.94 143.54 202.47 2747.02
2543 273.76 433.24 574.73 518.35 578.38 587.91 363.58 502.72 569.79 263.42 322.27 292.62 5280.77
2544 252.39 362.38 568.33 647.29 457.27 344.07 404.71 634.74 648.44 316.91 239.95 295.28 5171.76
2545 362.37 460.82 648.02 644.81 596.88 461.60 450.99 893.51 1292.92 786.39 484.00 342.72 7425.03
2546 506.00 518.14 583.12 561.07 588.26 499.73 406.96 452.59 252.04 225.68 322.79 319.11 5235.49
2547 393.01 483.10 646.41 612.17 427.02 252.86 413.14 - - - - - -




~ o A A 9 A 1 <3 3‘ A a
AMITNNUINN D13 Wa\?\ﬂuuh\hﬂﬂﬂWﬁ@ulﬂﬁ']fllﬂﬂuell@\iﬂ'I\‘]Lﬂﬂu'lléll’f)u’r]ﬁ']ﬁﬁﬂim

212

(Unit : GWh)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2527 - - - - - - - - - 0.02 1.51 24.64 -

2528 56.36 48.11 66.26 5.43 5.01 5.14 118.59 91.51 174.14 22.48 27.73 73.22 693.98
2529 29.06 40.59 44.42 70.81 84.58 105.87 65.58 111.00 101.93 41.06 33.65 40.31 768.86
2530 32.77 55.55 80.35 333.71 44.44 61.16 43.63 59.42 49.01 40.17 35.89 13.05 849.15
2531 35.64 30.99 51.76 69.13 50.53 42.25 43.56 45.82 50.18 23.84 11.98 13.11 468.79
2532 43.49 68.12 86.43 42.64 74.98 78.69 30.99 36.89 62.44 45.36 34.09 41.11 645.23
2533 38.78 31.99 59.37 77.06 80.11 40.30 42.84 68.56 70.76 72.29 54.49 25.09 661.64
2534 50.17 52.89 88.16 51.62 32.92 19.18 41.48 90.32 132.68 102.80 103.36 64.84 830.42
2535 14.31 38.40 51.28 70.51 62.39 75.18 67.57 62.43 62.22 78.50 51.58 31.32 665.69
2536 35.17 54.36 75.10 58.48 40.48 25.36 29.67 56.53 49.19 26.82 35.95 25.90 513.01
2537 71.17 64.03 84.97 60.50 50.04 31.29 24.83 128.55 161.69 114.35 157.62 116.24 1065.28
2538 55.75 63.52 89.60 73.74 79.91 83.42 49.40 40.25 78.19 64.07 68.30 39.61 785.76
2539 38.04 51.85 65.61 79.34 70.21 86.88 62.70 93.40 101.10 63.63 76.13 44.46 833.35
2540 74.73 77.69 112.52 65.68 65.25 58.41 51.47 184.65 153.91 112.37 47.69 70.47 1074.84
2541 27.77 30.17 40.11 106.75 103.05 74.67 53.90 61.32 39.32 17.43 30.47 18.45 603.41
2542 44.84 70.89 92.40 27.49 10.66 16.55 27.61 62.99 70.11 37.66 23.57 33.14 517.91
2543 41.62 59.41 92.23 81.28 88.54 89.66 56.96 80.57 95.14 44.01 54.43 48.99 832.83
2544 60.63 76.03 104.62 102.54 70.33 52.03 63.92 104.76 109.71 53.55 40.94 50.54 889.58
2545 86.59 85.73 93.72 100.20 50.58 69.82 71.05 148.76 201.68 139.10 83.39 58.14 1188.75
2546 65.28 79.41 101.61 87.72 89.11 73.98 60.64 71.11 41.48 37.97 54.91 53.41 816.63

2547
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(Unit : m.msl.)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2524 - - - - - - - - - - - 59.04
2525 56.58 57.35 58.78 59.45 58.75 59.34 58.49 59.00 59.09 59.04 58.08 58.09
2526 57.95 57.16 57.01 57.82 57.66 57.21 56.48 58.36 58.19 58.13 58.57 57.80
2527 57.65 57.82 58.78 57.83 57.96 57.69 57.33 57.11 58.11 57.31 58.01 55.04
2528 56.77 58.04 58.65 58.12 59.09 56.95 59.29 58.29 59.18 59.60 59.58 59.00
2529 58.14 59.34 58.80 58.53 59.00 59.70 59.44 59.13 59.29 58.93 58.92 59.23
2530 58.84 59.63 58.60 59.04 58.16 59.51 58.32 59.61 59.86 59.79 59.82 59.45
2531 59.50 58.07 58.94 58.02 58.78 58.58 59.70 58.75 58.72 58.53 58.67 58.00
2532 57.89 58.92 59.55 58.19 59.69 58.29 59.22 58.70 59.48 59.48 58.97 58.22
2533 58.97 59.01 59.14 57.90 59.44 59.62 59.58 59.26 58.10 59.13 59.33 59.12
2534 58.78 58.98 57.40 59.21 58.79 57.56 58.32 59.46 58.26 59.69 60.03 56.62
2535 59.43 59.93 59.22 59.72 57.77 59.25 58.04 59.21 59.49 59.32 57.62 59.26
2536 57.72 58.40 59.14 59.37 58.28 57.54 57.62 58.82 58.68 57.64 59.05 57.16
2537 57.27 58.42 59.85 59.79 59.34 58.29 57.23 58.95 59.22 59.17 59.30 59.02
2538 58.11 59.15 59.28 58.24 59.30 58.98 58.47 58.84 58.55 59.21 59.60 59.35
2539 58.47 59.80 58.37 58.50 59.90 59.25 58.91 59.36 60.11 58.68 59.19 59.54
2540 59.51 58.91 57.91 59.78 59.12 58.01 59.28 58.07 59.10 58.60 59.35 58.99
2541 58.98 59.32 58.12 59.74 57.48 58.20 58.49 59.27 58.99 59.81 59.39 56.78
2542 57.60 57.58 57.16 58.69 57.26 59.71 56.65 58.44 59.44 59.71 58.99 58.67
2543 57.88 57.40 58.06 58.38 58.81 59.38 58.96 58.38 58.78 58.83 59.07 58.94
2544 59.13 59.57 59.15 57.10 58.01 58.45 58.49 58.66 57.80 58.39 59.13 58.32
2545 58.48 59.00 59.18 59.32 59.51 57.67 58.16 58.05 58.63 57.56 59.51 59.65
2546 57.90 58.00 58.16 58.53 58.75 57.96 58.46 57.65 58.83 59.74 58.55 58.14
2547 59.64 58.14 59.63 58.04 58.23 58.94 58.46 - - - - -
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(Unit : mcm)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2524 - - - - - - - - - - - 57.85 -
2525 57.22 284.96 360.72 330.59 306.49 249.15 308.45 175.02 497.75 313.88 274.83 275.81 3,434.87
2526 285.27 334.85 450.16 509.66 530.61 525.89 366.52 330.69 216.15 128.70 121.26 145.91 3,945.66
2527 149.05 380.21 482.36 469.25 442.40 309.67 207.54 360.32 520.51 264.99 453.35 130.62 4,170.28
2528 220.91 371.45 515.18 446.93 365.45 204.63 136.07 139.65 138.04 121.70 107.82 134.47 2,902.29
2529 114.01 130.83 461.63 659.69 407.15 657.82 566.27 659.10 587.06 273.15 206.92 231.15 4,954.77
2530 247.41 204.99 399.66 389.02 381.17 322.57 262.30 362.67 188.57 229.46 228.11 50.41 3,266.32
2531 117.97 126.92 242.32 200.56 258.46 265.97 373.76 365.59 368.86 291.48 280.36 228.79 3,121.04
2532 168.34 339.03 531.21 580.25 635.74 587.27 403.76 439.77 439.50 387.20 400.27 61.48 4,973.82
2533 143.84 218.83 368.00 238.68 240.37 171.22 205.44 323.79 301.10 279.81 267.65 157.43 2,916.18
2534 356.90 272.01 369.36 399.14 339.09 209.19 154.59 330.30 395.03 377.42 455.78 256.28 3,915.09
2535 281.48 356.14 540.69 476.95 427.39 449.21 316.46 175.75 338.59 342.67 277.61 375.81 4,358.74
2536 176.10 306.63 386.67 335.06 310.45 349.49 201.86 145.01 211.12 125.66 167.47 96.97 2,812.48
2537 125.96 235.11 236.56 271.34 244.44 143.24 102.53 123.87 224.67 263.67 310.96 365.48 2,647.84
2538 342.92 384.26 526.19 395.26 573.96 551.23 375.41 397.03 287.03 418.32 455.11 298.10 5,004.82
2539 409.70 256.74 486.93 400.71 455.16 469.93 221.80 359.47 433.67 399.88 489.33 297.63 4,680.95
2540 373.89 421.99 532.61 480.21 643.21 591.36 539.63 327.66 414.76 479.72 346.88 473.51 5,625.43
2541 366.15 292.76 460.79 478.53 443.85 283.52 199.00 288.29 245.41 163.88 221.42 119.26 3,562.84
2542 201.18 297.67 477.49 506.99 195.61 237.85 171.83 191.31 206.29 143.94 119.60 70.45 2,820.21
2543 174.13 285.14 384.90 391.46 405.55 130.15 85.71 312.78 379.71 228.42 375.62 317.56 3,471.13
2544 280.89 367.12 375.77 334.62 477.37 408.41 333.14 335.93 388.81 346.51 267.03 240.17 4,155.77
2545 213.17 260.48 420.21 424.89 349.37 288.55 264.07 351.24 590.22 807.09 516.21 507.65 4,993.15
2546 466.27 442.76 495.33 519.62 551.87 416.14 374.35 430.76 410.75 423.78 430.74 424.81 5,387.18
2547 440.52 411.07 525.65 456.95 308.72 195.77 280.90 - - - - - -
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(Unit : mcm)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2524 - - - - - - - - - - - 0.35 -
2525 0.47 0.70 0.67 0.86 0.69 0.56 0.52 0.50 0.56 0.55 0.46 0.52 7.08
2526 0.53 0.58 0.72 0.76 0.65 0.48 0.44 0.44 0.51 0.49 0.46 0.53 6.58
2527 0.54 0.59 0.78 0.82 0.65 0.50 0.48 0.39 0.46 0.47 0.38 1.15 7.21
2528 0.56 0.64 0.76 0.81 0.71 0.54 1.32 117 0.55 0.57 0.52 0.61 8.76
2529 0.62 0.71 0.83 0.90 0.89 0.58 0.54 0.53 0.57 0.56 0.50 0.59 7.82
2530 0.62 0.77 0.89 0.95 0.82 0.64 1.30 0.57 0.61 0.61 0.82 16.61 25.19
2531 6.03 1.10 1.68 1.52 1.95 6.93 2.14 0.58 0.57 0.56 0.49 0.58 24.14
2532 0.59 0.67 0.80 0.90 0.76 0.60 0.55 0.53 0.56 0.57 0.50 0.59 7.62
2533 0.62 0.71 0.84 0.88 0.77 0.60 0.53 0.54 0.55 0.56 0.51 0.60 7.71
2534 0.64 0.69 0.83 0.90 0.76 0.59 0.55 0.56 0.57 0.56 0.49 0.56 7.70
2535 0.60 0.75 0.88 0.90 0.78 0.57 0.50 0.52 0.56 0.56 0.49 0.58 7.69
2536 0.61 0.73 0.85 0.88 0.73 0.58 0.49 0.46 0.56 0.54 0.47 0.50 7.40
2537 0.60 0.72 0.82 0.92 0.76 0.59 0.56 0.54 0.55 0.54 0.51 0.61 7.71
2538 0.64 0.72 0.89 0.92 0.80 0.62 0.55 0.54 0.53 0.60 0.56 0.62 7.99
2539 0.62 0.81 0.91 0.90 0.82 0.62 0.62 0.62 0.60 0.62 0.60 0.62 8.36
2540 0.62 0.71 0.88 0.90 0.89 0.60 0.61 0.62 0.60 0.62 0.60 0.62 8.27
2541 0.62 0.71 0.85 0.91 0.76 0.59 0.61 0.51 0.60 0.56 0.49 0.50 7.71
2542 0.45 0.60 0.83 0.83 0.68 0.59 0.57 0.59 0.60 0.62 0.57 0.62 7.55
2543 0.62 0.62 0.75 0.85 0.70 0.60 0.62 0.50 0.59 0.59 0.53 0.62 7.59
2544 0.62 0.68 0.88 0.86 0.68 0.58 0.60 0.53 0.59 0.57 0.56 0.61 7.76
2545 0.62 0.65 0.87 0.91 0.70 0.50 0.57 0.60 0.60 0.60 0.48 0.62 7.72
2546 0.62 0.65 0.73 0.89 0.71 0.59 0.60 0.60 0.59 0.62 0.56 0.62 7.78
2547 0.62 0.72 0.91 0.89 0.67 0.60 0.60 - - - - - -
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(Unit : mcm)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2524 - - - - - - - - - - - 15.18 -
2525 72.51 279.91 350.58 324.75 311.00 244.20 314.24 170.73 496.52 313.70 281.50 275.22 3,434.85
2526 285.70 338.73 448.29 504.32 530.86 527.95 370.21 318.98 216.91 128.66 117.53 150.75 3,938.88
2527 149.35 378.66 474.77 475.18 441.02 310.69 209.09 358.54 514.21 269.25 449.00 144.98 4,174.73
2528 211.90 363.56 509.89 450.06 357.53 218.13 119.23 145.91 130.87 118.01 107.44 138.18 2,870.70
2529 119.68 121.20 464.81 660.79 402.77 652.04 567.66 660.87 585.30 275.27 206.49 228.26 4,945.14
2530 249.68 198.35 406.42 384.80 386.89 311.90 269.84 352.52 186.10 229.37 227.07 36.55 3,239.49
2531 111.56 136.45 234.18 205.87 250.86 260.53 363.29 372.07 368.52 292.33 278.83 233.19 3,107.68
2532 168.37 330.90 525.73 589.46 623.83 597.07 396.30 443.10 433.15 386.63 403.56 66.46 4,964.56
2533 137.65 217.82 366.20 246.83 228.34 169.28 205.21 325.63 309.17 271.60 265.66 158.39 2,901.78
2534 358.78 269.83 379.20 385.86 341.45 216.96 149.18 321.27 403.37 366.24 452.69 278.67 3,923.50
2535 262.45 351.67 545.08 472.33 440.69 438.05 324.95 166.54 335.95 343.37 289.08 363.72 4,333.88
2536 186.43 301.35 380.32 332.47 317.82 353.59 200.92 136.31 211.60 132.20 157.16 109.02 2,819.19
2537 124.74 227.15 225.12 270.87 247.03 150.45 108.48 111.91 222.11 263.50 309.49 366.95 2,627.80
2538 349.04 375.81 524.33 402.07 565.29 552.99 378.65 393.74 288.65 412.82 451.65 299.34 4,994.38
2539 415.59 246.08 496.67 398.85 443.93 474.14 223.77 355.58 387.27 410.11 484.94 294.41 4,631.34
2540 373.49 425.74 539.00 465.57 647.23 599.01 529.58 336.03 406.51 482.81 340.71 475.56 5,621.24
2541 365.61 289.52 468.86 465.58 458.96 278.50 196.24 281.98 246.89 157.23 224.05 135.99 3,569.41
2542 196.09 297.19 479.03 496.28 204.24 220.37 191.60 179.82 198.26 141.31 64.70 72.21 2,741.10
2543 179.17 287.23 380.31 388.24 401.65 125.32 88.21 316.59 376.14 227.46 373.31 317.91 3,461.54
2544 278.85 363.17 378.02 347.39 471.53 404.56 332.24 334.14 394.25 341.91 261.04 245.58 4,152.68
2545 211.36 255.97 418.00 422.94 347.26 301.14 260.44 351.46 585.31 813.66 502.02 505.99 4,975.55
2546 478.51 441.54 493.41 515.98 549.53 421.35 370.10 435.56 402.01 416.40 439.07 427.24 5,390.70
2547 428.74 421.51 513.67 467.87 306.64 189.90 279.85 - - - - - -
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(Unit : GWh)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2524 - - - - - - - - - - - 0.68 -

2525 11.51 13.20 17.66 13.38 12.79 10.38 13.03 7.20 20.88 13.35 11.63 11.42 156.43
2526 6.19 14.52 19.09 19.73 20.70 20.49 14.56 12.50 8.99 5.35 4.99 6.29 153.40
2527 8.89 14.83 20.26 19.04 17.44 12.47 8.76 14.54 19.73 10.72 16.83 4.33 167.84
2528 5.42 5.47 19.68 17.90 14.90 9.52 5.29 6.54 5.93 5.40 5.03 6.40 107.48
2529 11.06 9.33 17.82 27.10 16.70 27.01 23.64 27.33 24.78 12.35 9.26 10.23 216.61
2530 5.27 5.94 10.59 16.76 17.25 14.09 11.58 15.73 8.67 10.54 10.31 1.69 128.42
2531 7.43 14.05 21.69 9.12 11.06 11.47 16.10 16.58 16.04 12.76 12.07 10.21 158.58
2532 6.15 9.46 15.57 24.50 26.12 25.49 17.11 19.02 18.60 16.87 17.28 3.05 199.22
2533 15.66 11.55 16.03 10.68 10.04 7.62 8.83 14.16 13.36 11.85 11.74 7.31 138.83
2534 11.32 15.33 23.21 16.46 14.82 9.56 6.59 14.27 17.42 16.04 18.46 11.99 175.47
2535 8.42 13.26 16.30 20.18 19.25 12.75 8.26 6.50 13.24 10.28 10.27 15.58 154.29
2536 5.63 10.05 9.72 14.43 13.93 15.54 8.53 5.90 9.56 6.06 6.95 4.76 111.06
2537 15.19 15.82 22.27 11.52 10.52 6.84 4.93 5.00 8.77 9.54 13.27 13.32 136.99
2538 17.85 10.77 20.48 16.82 23.99 23.46 16.01 16.89 12.31 17.73 19.05 12.81 208.17
2539 16.11 18.23 22.89 16.90 19.23 19.94 9.68 15.18 12.89 17.12 20.92 12.70 201.79
2540 15.76 12.24 19.84 19.57 25.37 25.28 22.03 14.43 17.19 20.67 14.68 20.34 227.40
2541 8.17 12.24 19.66 19.73 19.59 11.51 8.37 10.54 10.99 7.22 9.38 5.87 143.27
2542 8.13 11.78 15.66 20.28 8.81 9.30 8.33 7.91 8.70 6.40 291 3.24 111.45
2543 12.17 15.47 16.34 16.63 16.80 5.63 411 13.07 15.66 9.95 16.20 13.55 155.58
2544 9.23 11.09 17.95 14.73 19.46 16.80 14.14 14.06 16.53 14.23 11.33 10.52 170.06
2545 19.96 18.34 20.09 18.11 14.82 12.44 11.37 15.15 18.31 25.81 20.99 21.34 216.72
2546 18.36 17.70 21.87 21.56 23.10 17.22 15.63 18.45 17.10 18.04 18.57 17.61 225.19

2547
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(Unit : mcm)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2528 0.00 0.00 0.00 0.00 0.00 70.78 290.29 242.20 720.30 1030.47 377.88 200.73 2,932.65
2529 156.36 59.43 0.00 23.46 206.41 151.48 109.79 61.68 109.38 653.07 82.96 202.69 1,816.71
2530 161.12 3.34 0.00 30.26 49.59 96.18 44.04 53.60 178.08 208.55 362.66 140.90 1,328.31
2531 17.26 24.17 16.87 55.89 200.58 330.34 181.78 228.24 502.35 1465.90 225.53 155.37 3,404.26
2532 115.85 38.33 0.00 0.00 0.00 82.46 66.12 63.24 71.07 146.22 68.52 164.80 816.62
2533 203.92 0.00 0.00 12.80 38.13 144.87 160.30 56.15 117.14 307.90 157.53 120.92 1,319.66
2534 72.83 0.00 0.00 33.72 89.20 187.37 175.96 683.12 334.37 565.36 216.91 284.68 2,643.53
2535 190.07 47.93 24.27 61.91 55.57 0.00 30.36 213.31 24.59 450.05 237.33 272.05 1,607.45
2536 277.99 38.18 17.05 59.07 132.69 192.68 145.91 244.39 273.42 514.37 198.01 229.13 2,322.89
2537 222.67 82.10 28.85 76.96 152.61 248.37 583.78 988.62 497.75 573.94 250.69 412.70 4,119.05
2538 287.28 111.39 302.12 96.03 139.51 326.43 386.62 349.70 1127.83 1000.15 309.78 345.28 4,782.12
2539 236.18 63.51 107.52 68.96 147.76 332.74 672.23 565.24 1156.85 2072.88 726.80 399.20 6,549.87
2540 278.24 161.92 101.96 29.05 51.21 24.19 264.89 671.65 495.88 604.57 465.14 233.54 3,382.23
2541 172.31 0.00 0.00 0.00 52.05 142.99 129.11 66.23 216.66 831.23 155.98 81.28 1,847.84
2542 124.70 70.79 0.00 38.51 369.63 166.94 158.28 414.23 104.67 912.66 956.72 183.66 3,5600.77
2543 139.90 0.00 0.00 86.23 120.38 559.97 315.25 54.03 353.42 510.71 269.70 237.51 2,647.10
2544 147.44 127.59 89.58 37.94 108.19 136.53 130.36 273.54 288.42 387.15 141.94 88.97 1,957.65
2545 3.96 0.00 0.00 16.91 192.09 134.29 281.39 360.32 0.00 617.72 325.99 681.03 2,613.70
2546 132.06 59.05 135.89 125.72 177.05 230.52 266.27 155.18 355.62 401.25 247.81 296.98 2,583.40
2547 74.92 60.84 81.03 111.23 476.06 380.64 0.00 - - - - - -
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(Unit : cms)
Year Release Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2528 Downstream 0.00 62.00 72.42 68.97 75.74 71.53 344.32 216.90 584.47 405.81 149.90 239.77
LMC 0.00 63.91 84.03 69.25 35.27 37.19 48.25 72.51 73.57 36.29 43.34 15.64
1L 0.00 2.39 1.78 291 3.49 4.81 5.52 7.88 6.16 3.44 6.60 4.98
2L 0.00 2.28 4.01 4.84 4.21 3.57 3.76 3.80 6.02 0.87 1.00 1.40
1R 0.00 3.34 4.08 4.03 3.94 3.78 19.94 36.14 36.02 19.17 30.66 17.24
2R 0.00 3.60 6.31 6.99 5.95 3.95 8.83 14.33 11.83 7.42 13.50 3.71
2529 Downstream 189.97 106.89 212.77 326.67 375.26 516.72 323.29 386.65 350.59 356.16 74.13 170.74
LMC 12.60 60.76 71.36 80.82 35.40 38.71 42.29 67.49 82.30 33.37 45.85 15.30
1L 4.24 3.50 2.20 1.50 2.17 3.44 5.04 5.44 8.27 4.57 6.20 9.00
2L 1.40 1.80 5.83 7.00 2.47 4.33 6.32 4.16 11.40 3.06 3.11 3.27
1R 11.85 6.46 6.62 7.13 4.92 8.55 23.47 51.95 45.01 29.48 45.76 41.09
2R 4.24 4.77 8.48 8.04 5.17 0.00 8.90 14.32 15.32 9.92 16.10 14.62
2530 Downstream 166.19 101.32 143.97 129.43 155.42 227.77 69.65 87.10 92.37 103.94 207.07 71.55
LMC 5.35 44.22 65.35 65.20 59.49 49.14 79.33 104.49 85.78 77.52 47.61 6.82
1L 5.10 1.21 1.35 2.06 12.17 5.31 8.18 9.97 7.73 6.96 5.63 1.68
2L 4.78 6.29 12.88 13.46 13.08 13.01 23.74 31.27 21.30 11.20 10.26 2.75
1R 28.88 16.66 21.81 23.84 23.60 13.11 30.69 51.12 42.69 44.68 29.99 6.62
2R 10.95 7.29 11.10 11.87 10.97 10.05 12.12 17.23 14.34 14.37 11.54 7.82
2531 Downstream 90.58 91.97 81.65 76.83 181.94 225.60 191.16 162.13 302.80 612.29 81.93 95.52
LMC 3.89 48.95 85.55 72.10 43.28 48.36 51.93 75.23 72.32 40.30 53.19 19.42
1L 4.40 7.13 9.26 9.65 8.99 8.61 7.64 12.59 7.85 6.89 9.06 8.39
2L 1.84 30.14 70.45 77.54 36.16 29.89 17.51 18.52 26.21 5.92 9.89 7.18
1R 15.33 24.05 31.56 33.67 21.25 16.84 32.05 52.73 37.78 36.84 54.51 35.70
2R 9.80 11.78 12.74 13.94 9.66 11.15 13.59 15.20 13.73 9.92 14.57 8.81
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(Unit : cms)
Year Release Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2532 Downstream 124.55 78.57 109.68 86.40 147.71 324.03 117.81 63.84 122.47 124.55 71.50 67.52
LMC 13.98 60.49 89.54 96.66 82.92 62.90 69.46 102.04 103.45 82.23 72.37 27.57
1L 1.23 11.31 13.01 14.31 15.45 12.92 11.11 12.11 10.02 10.00 13.06 12.35
2L 1.23 26.57 45.22 58.33 60.01 42.12 15.83 35.34 38.67 23.88 34.58 26.20
1R 35.71 35.73 45.72 54.40 50.26 14.79 32.76 51.30 55.48 49.21 57.00 38.19
2R 9.72 10.64 13.76 16.41 14.77 8.42 3.11 12.74 15.18 14.87 15.24 11.53
2533 Downstream 111.90 73.18 105.52 59.17 96.77 106.57 72.13 68.94 102.83 257.65 169.07 81.26
LMC 25.02 74.61 93.25 94.50 80.27 44.48 79.61 110.98 105.26 41.28 35.13 15.21
1L 11.68 11.01 11.66 12.55 10.39 9.74 9.38 11.62 8.75 8.59 10.91 10.49
2L 27.26 28.32 51.47 63.61 63.58 50.06 45.66 55.76 51.89 22.18 18.27 14.51
1R 44.65 51.11 62.86 63.87 56.42 21.60 39.08 61.74 65.04 54.92 55.71 35.68
2R 10.92 10.31 15.59 16.03 14.41 5.94 6.88 17.07 17.81 12.29 15.00 10.88
2534 Downstream 177.68 43.25 63.87 79.93 38.16 52.13 46.23 309.81 342.07 384.13 275.47 231.19
LMC 14.62 69.03 89.55 84.85 72.30 63.54 83.87 99.98 82.77 55.16 71.31 35.41
1L 10.01 9.53 11.47 11.69 11.76 9.45 6.88 10.46 11.92 9.45 12.97 13.03
2L 6.57 18.93 46.35 60.26 60.69 48.91 45.75 5341 41.06 33.70 37.34 19.03
1R 41.42 47.17 60.50 59.93 58.76 29.30 41.88 57.11 60.53 46.49 56.71 23.30
2R 10.42 9.96 12.56 13.83 12.34 8.45 5.52 15.52 17.91 22.28 21.26 13.67
2535 Downstream 147.84 89.66 130.19 86.17 65.65 211.37 179.26 107.45 64.10 323.84 165.53 188.23
LMC 29.24 75.74 98.89 100.04 87.63 67.35 75.47 81.03 97.06 56.95 50.29 17.51
1L 11.05 9.08 12.80 13.48 14.40 7.90 6.48 8.86 12.90 7.10 11.97 13.63
2L 29.40 39.77 60.99 65.87 71.30 32.22 33.55 32.58 31.00 20.02 23.95 24.61
1R 38.69 54.07 65.25 65.09 61.75 12.52 17.69 53.30 59.95 41.54 45.95 37.68
2R 10.41 7.15 16.82 15.28 14.04 5.43 1.64 11.48 14.56 14.51 14.16 8.10
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(Unit : cms)
Year Release Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2536 Downstream 67.19 49.61 69.35 76.07 58.26 148.07 48.55 80.65 123.37 154.35 41.50 41.45
LMC 27.01 73.32 82.85 89.19 87.00 51.54 77.12 89.06 71.13 49.54 58.04 34.95
1L 11.92 10.21 10.98 12.45 11.03 11.91 11.97 10.93 8.35 8.45 12.39 11.83
2L 24.99 25.37 35.70 41.81 40.30 22.52 30.74 38.25 34.93 21.86 30.09 21.91
1R 42.69 47.71 49.83 56.50 49.85 24.33 30.00 51.28 40.15 33.37 45.21 42.10
2R 8.41 8.73 12.29 13.05 12.67 8.64 6.08 13.21 13.62 12.13 12.41 9.62
2537 Downstream 58.74 75.36 53.03 78.27 65.52 86.53 187.81 490.52 555.10 382.06 323.43 391.55
LMC 49.14 74.38 90.13 88.68 82.62 42.36 36.07 81.80 82.72 54.66 85.03 37.77
1L 11.90 11.98 11.52 11.99 12.70 11.95 10.66 11.44 10.45 10.69 13.88 14.24
2L 15.27 28.23 38.86 42.69 44.12 36.27 30.83 33.84 33.60 28.06 40.99 20.97
1R 40.59 39.07 51.30 51.10 48.83 28.72 26.45 52.88 49.35 47.03 60.29 48.36
2R 9.19 8.77 8.66 11.18 11.30 10.19 7.18 11.23 12.57 15.30 19.81 12.75
2538 Downstream 245.68 156.61 253.94 123.07 208.00 424.77 255.48 173.84 624.03 571.13 291.80 215.87
LMC 44.05 81.43 99.39 98.40 89.52 40.84 47.82 75.07 42.88 25.21 40.27 23.01
1L 12.37 10.51 11.43 12.66 11.96 10.15 11.43 10.78 8.48 7.14 10.78 5.93
2L 14.02 30.28 46.88 58.50 53.15 36.73 35.16 37.10 14.73 5.47 17.89 19.93
1R 47.07 45.78 54.41 61.81 58.27 21.23 36.23 51.23 12.74 27.86 55.36 38.32
2R 12.31 11.87 14.04 16.11 19.32 11.16 7.89 10.73 5.91 14.07 16.55 8.21
2539 Downstream 243.77 103.41 197.00 116.63 199.55 431.53 327.23 362.58 656.97 949.65 513.57 254.87
LMC 28.94 67.09 82.81 99.01 56.32 2191 64.91 87.00 57.30 22.02 40.36 16.58
1L 7.76 9.58 9.96 11.52 11.56 9.04 6.46 9.51 9.89 12.60 10.25 7.21
2L 17.31 39.18 52.45 62.55 50.54 29.57 36.12 37.33 40.71 22.03 27.28 19.40
1R 42.61 46.89 60.09 59.31 50.06 28.25 42.46 43.68 46.76 38.12 29.48 36.96
2R 12.28 16.35 24.87 22.57 16.50 11.16 10.10 12.89 13.94 13.01 12.04 12.92
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(Unit : cms)
Year Release Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2540 Downstream 205.74 149.46 134.74 115.63 151.81 234.60 193.74 719.26 500.13 436.94 266.30 271.35
LMC 27.91 76.72 88.72 78.14 97.57 65.63 90.24 92.84 79.32 80.26 62.32 40.53
1L 10.43 13.64 14.60 13.68 15.35 5.90 14.06 14.40 13.10 15.82 9.61 4.52
2L 16.15 40.49 54.33 53.30 62.41 59.88 60.52 53.21 38.49 31.70 31.93 34.43
1R 45.33 53.71 59.95 64.08 61.95 7.01 18.18 52.73 47.59 56.44 23.26 40.87
2R 12.92 13.81 22.63 20.51 19.01 2.56 12.72 11.72 12.28 14.80 10.02 4.95
2541 Downstream 189.52 82.11 128.71 137.77 158.19 198.40 107.71 82.23 84.80 262.32 65.97 44.52
LMC 61.64 93.24 103.74 102.98 97.63 37.04 49.39 65.88 72.67 53.13 70.17 30.69
1L 8.42 12.32 16.25 16.73 18.80 10.48 13.13 14.40 13.97 9.51 10.18 3.88
2L 29.92 47.85 68.03 70.38 66.14 45.27 47.01 54.05 47.03 27.50 28.21 21.71
1R 36.01 31.16 56.85 60.12 57.56 34.12 18.42 49.75 42.86 40.46 35.63 13.63
2R 6.78 8.62 12.35 12.90 12.98 19.45 11.79 11.51 13.53 9.69 6.83 2.97
2542 Downstream 56.52 45.04 39.68 58.93 102.13 77.87 48.48 135.26 74.00 318.19 365.43 91.87
LMC 54.48 71.63 84.42 80.64 31.92 34.22 54.29 79.65 71.33 47.92 25.60 23.20
1L 7.05 10.23 13.95 14.63 14.11 9.48 10.04 13.56 13.87 12.59 8.54 6.80
2L 24.64 39.71 56.85 54.85 40.70 37.47 43.67 56.84 60.79 37.31 17.68 24.22
1R 29.79 45.95 50.76 55.83 44.23 27.34 40.95 50.12 52.80 51.52 22.92 18.52
2R 6.72 10.48 11.53 10.79 9.07 8.06 4.79 36.30 8.60 10.19 7.27 4.51
2543 Downstream 118.35 120.83 100.63 171.80 193.42 175.45 139.61 90.06 272.24 186.10 167.86 205.03
LMC 26.88 61.71 84.75 77.88 83.06 175.45 46.27 90.84 80.83 65.09 74.32 33.80
1L 4.98 8.27 17.17 18.03 14.50 50.64 6.52 13.32 15.12 14.70 14.71 10.71
2L 24.65 56.87 67.27 46.17 43.64 43.41 43.16 69.85 61.21 40.47 46.00 26.02
1R 36.45 36.45 54.39 54.63 58.75 37.06 44.22 49.47 54.86 51.61 53.80 34.16
2R 8.03 8.03 11.55 12.86 16.19 7.20 4.59 10.52 15.03 13.99 13.71 4.90
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(Unit : cms)
Year Release Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2544 Downstream 123.93 127.46 211.42 138.83 126.10 175.03 169.58 232.00 285.17 251.68 117.43 175.26
LMC 27.99 63.54 49.65 88.61 99.50 57.26 55.04 80.12 70.66 23.13 31.79 30.11
1L 13.36 13.36 16.00 18.49 19.03 19.04 7.33 19.21 19.20 19.09 15.11 1.47
2L 39.55 64.56 43.97 75.49 59.02 54.35 65.19 61.88 63.81 40.14 38.02 26.22
1R 44.68 55.21 49.64 60.64 63.11 23.08 21.82 54.48 61.16 44.34 36.34 2.10
2R 1.87 6.56 11.25 14.33 16.41 10.80 3.02 12.83 13.55 12.14 9.34 0.00
2545 Downstream 130.61 84.39 138.45 95.63 170.19 158.60 166.39 404.63 404.63 642.87 355.83 348.03
LMC 46.40 80.29 88.76 98.44 80.06 46.94 70.80 51.98 51.98 33.15 30.49 159.01
1L 0.00 14.68 18.58 24.07 22.24 8.13 18.02 20.40 20.40 22.77 16.66 10.78
2L 38.67 60.71 70.47 121.39 77.83 99.94 91.86 75.11 75.11 58.37 41.20 34.41
1R 0.00 33.76 60.40 63.01 61.08 22.83 16.88 36.75 36.75 56.62 47.60 13.31
2R 0.00 7.66 15.07 15.92 12.81 5.30 3.73 7.48 7.48 11.23 11.26 2.27
2546 Downstream 323.65 180.04 163.84 150.17 207.68 245.60 225.30 225.30 225.30 225.30 225.30 225.30
LMC 46.58 93.23 101.09 106.39 82.53 63.72 63.44 63.44 63.44 63.44 63.44 63.44
1L 0.52 17.92 21.21 23.16 22.02 12.54 6.57 6.57 6.57 6.57 6.57 6.57
2L 38.71 82.85 91.91 101.74 93.45 94.01 76.85 76.85 76.85 76.85 76.85 76.85
1R 0.00 36.36 58.93 64.53 64.75 20.28 10.14 10.14 10.14 10.14 10.14 10.14
2R 0.00 8.42 13.44 16.65 17.54 8.14 4.07 4.07 4.07 4.07 4.07 4.07
2547 Downstream 205.00 157.21 109.42 89.24 175.42 116.39 - - - - - -
LMC 63.17 92.17 121.17 126.74 99.62 73.49 - - - - - -
1L 0.60 9.51 18.42 20.40 17.95 5.92 - - - - - -
2L 59.68 88.49 117.29 116.07 88.81 88.49 - - - - - -
1R 0.00 33.94 67.87 75.39 53.00 22.82 - - - - - -
2R 0.00 6.86 13.72 20.20 11.69 9.31 - - - - - -
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MINHUING 121 TNNYNOIMAYDIADIHTINIAMYIUYT 1A 30 T (W.A1. 2514-2543)

CLIMATOLOGICAL DATA FOR THE PERIOD 1971-2000

Station: Kanchanaburi Elevation of station above MSL 28 Meters
Index station 48450 Height of barometer above MSL 29 Meters
Latitude 1401 N Height of thermometer above ground 1.25 Meters
Longitude 9932 E Height of wind vane above ground 15.00 Meters
Height of rain gauge 0.92 Meters
JAN FEB MAR APR MAY JUN JuL AUG SEP OCT NOV DEC ANNUAL
Pressure (Hectopascal)
Mean 1,012.60 1,011.00 1,009.60 1,008.00 1,007.00 1,006.40 1,006.60 1,006.80 1,008.10 1,010.00 1,012.10 1,013.60 1,009.30
Ext. max. 1,024.40 1,021.90 1,022.60 1,018.10 1,015.10 1,013.60 1,013.70 1,013.50 1,015.60 1,018.70 1,021.50 1,024.00 1,024.40
Ext. min. 1,003.40 1,000.90 1,000.20 999.50 999.90 999.20 998.70 998.80 1,000.30 1,001.70 1,003.40 1,004.00 998.70
Mean daily range 5.20 5.60 5.80 5.60 4.70 3.90 3.80 3.90 4.60 4.70 4.60 4.80 4.80
Temperature (Celsius)
Mean 25.60 27.90 29.90 31.10 29.90 28.90 28.50 28.20 27.90 27.20 26.10 24.70 28.00
Mean max. 32.80 35.50 37.60 38.30 36.10 34.20 33.80 33.40 33.30 32.00 31.20 31.10 34.10
Mean min. 19.20 21.50 23.80 25.80 25.70 25.30 24.90 24.80 24.40 23.60 21.70 19.00 23.30
Ext. max. 38.10 40.80 42.10 43.50 42.80 40.60 39.70 39.40 37.90 36.00 38.00 37.20 43.50
Ext. min. 9.30 12.10 13.30 21.40 21.50 22.40 21.10 21.60 20.20 16.20 11.60 6.80 6.80
Relative Humidity (%)
Mean 63.00 60.00 59.00 61.00 69.00 72.00 72.00 73.00 77.00 79.00 73.00 65.00 69.00
Mean max. 85.00 83.00 80.00 80.00 85.00 86.00 86.00 87.00 90.00 92.00 89.00 85.00 86.00
Mean min. 40.00 36.00 34.00 38.00 49.00 55.00 55.00 57.00 59.00 62.00 55.00 44.00 49.00
Ext. min. 15.00 12.00 13.00 15.00 21.00 28.00 31.00 38.00 36.00 31.00 27.00 22.00 12.00
Dew Point (Celsius)
Mean 17.40 18.50 20.00 21.60 23.00 22.90 22.60 22.70 23.10 22.90 20.50 17.30 21.00
Evaporation (mm)
Mean-pan 140.00 150.40 205.80 215.70 190.40 157.50 160.40 154.00 138.10 122.60 128.00 142.20 1,905.10
Cloudiness (0-10)
Mean 3.00 3.20 3.40 4.50 6.60 7.80 8.00 8.40 8.10 7.00 5.00 3.30 5.70

Sunshine Duration (h)
NO OBSERVATION

Visibility (km)

0700 L.S.T. 5.40 5.40 6.10 7.80 9.40 9.50 9.60 9.40 9.00 7.90 7.10 6.60 7.80
Mean 7.00 6.80 7.10 8.60 10.30 10.60 10.50 10.30 10.00 9.30 8.70 7.90 8.90
Wind (Knots)

Mean wind speed 1.50 2.00 2.30 2.40 2.20 2.20 2.40 2.50 1.80 1.40 2.10 2.10 -
Prevailing wind NE SE SE w W W W W w NE NE NE -
Max. wind speed 20.00 28.00 40.00 37.00 35.00 33.00 35.00 30.00 40.00 30.00 31.00 27.00 40.00
Rainfall (mm)

Mean 5.20 11.40 27.50 75.00 135.30 83.80 102.10 109.00 227.80 209.30 62.70 6.20 1,055.30
Mean rainy day 0.90 1.60 2.60 5.80 13.20 14.10 15.60 16.30 18.00 15.20 5.50 1.10 109.90

Daily maximum 54.40 52.90 133:90 89.80 96.90 74.10 65.80 99.50 165.50 132.40 99.50 41.80 165.50
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v Fd Fd J
¥onmsilszah HUIGUSUHA YO aodein LERRlE! wraiay A199N1IHAA
(aU.3./3U)
~ o W ~ ~ oy v Y A |:’ 1
1. mydszihmayauas anfnanulszthmaauys  asdiseduniai NY.0.14009 uuiwanlvigy 24,960
NA.M1UN 0.0
Ed

2. msdsgihmuzm - - AMYLM F.ADUVNU A M Neilen Yoau1n1a 12,960

0 o a2 a2
3. Msszamuuniu dlnaulszthwurnmn  asrfingtieaiame NANUNNIY B.WUNNIY 91N LI INUUNIY 2,400

9.5 NN NY-AQIAUA B WUNNIU
= 2 ' a = A H = = = A o

4. msdsgmeude-aiune wUIIUITMsveNDN ORTORI R RFGIN VRGN R REGIN Wou Ul 2,640

o dgl = 3’ 9 o 1 9 @ d? 1 < :‘

aipausetheaung andnnhihurgvne na. g ihveg o.auie orunuihralseniu 720

9 YL
tuggimane
aa 1 4 4 o o o
A01HNGTITIURNG NALAIURL D.FIURN Ay 720
2 Y
5. msdszahduiuazain U.LLOAADNTII amfnehduduazain NAAUUUTLAIN 0.AUUUTZAIN LUHLNanY 2,400
Y v

6. m3vszahthulile difnaulszihniulilae aoiinaatiieuiaia nu.thuTiatazseuuen uinasaaztoUIAa 18,240

na.nm 8.5 T1l

NA.NTLIY

WINKA MY, = INALNAIID4
N4 = MALIAAIVA
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v Fd Ed Fd
Fomsilszih HUINUSURAFD L andein AU urasiay f1a9nN1IHaN
(aU.3./7U)
7. mydsginhane NUIWVTMIIVIG-HEAN
= = a g’ @ = [ A =) ] 2’ ]
TGN amtnamimaniies NA.NANIOY 84009 uudnsinang 12,000
0 & ' A d u oA a AR
duinalszihihove  astnethmdndied (mln)  nauvg o.dleq undusinang 2,400
2 Y
1.LOANBNTIS amiveing (nla.) a.1hnne 9.1ane aassaaivalsemu 3,600
v
8. myszihaynsasnsiy  v.ueAABNDIIN - NU.AYNTAINT I BT DB YNBY uniusinang 17,520
dinnulszthaynsaansy
593 100,560

nyvaLyie Ny, = mALaIe g
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.

=
=01



[ ] 9
MW 92 SwFeaoiguiluanuiudaveuvesheliamsguy

v

el (mayauys)

228

GReM %aﬁmﬁquﬁw da 8100 fos  dszamlasams  DRsans Yidah uarh fuilasams  dudidah

fi (15) (15)

1 hiu-fhuens (IRIVEATREY ATER MUY viualng 2523 2524 unlng 4,100 2,250
2 e (1) IATLEIR g MUY vinalvgg 2523 2525 uaa lvig) 2,300 1,600
3 wmgad Tubu BTGK MYIULY3 vinalvig) 2523 2527 unaioy 2,600 2,150
4 MueInanlIng (1) Tubu BTGK MYIULY3 vinalvig) 2523 2526 unaioy 2,500 2,000
5 maned uRuEo o9 MYIULY3 v lvigy 2523 2525 unlvig) 2,500 1,900
6  mgdils imedlsg ATER MY vialng 2526 2527 unaioy 4,200 1,650
7 nueInan (1) NUINAN 194 MUY vialvig) 2526 2529 upioy 3,500 3,230
8 s Fada iing MRYIULY3 v lug) 2528 2530 up lviay 4,200 2,500
9 undIu aanan TGN MaYInYs vialng 2530 2530 ualng 4,000 2,200
10 1mQ) T TGN MaYIUYs vialng 2531 2532 unoy 3,000 1,800
11 mlik Fada o9 MaYIUYs vialng 2531 2538 ualng 3,000 1,800
12 #iuewinQ) YU 194 MUY VAN 2531 2532 uaa lvigy 1,000 1,000
13 Seazdeu (1) Sudu 1194 MYIUY3 vialvig) 2531 2533 upioy 2,900 1,500
14 inszlle imedlaa g MUY vinalvg) 2532 2534 untioy 3,300 2,500
15 duge aanan TGN MYIUYs valng 2533 2534 ualng 2,000 2,000
16 nueIAnie urdey BTLR MYIULY3 YAEAN 2535 2538 unlvg) 500 500

17 MUBINANNG (2) Tubu TRR MYIULY3 vinalvigy 2535 2538 unaioy 2,000 1,500
18 MUDIEIUNIIU SN:M 194 MUY VAN 2535 2538 ua2 lvigy 1,000 1,000
19  MAudeNDI uRuEoy ATER MUY vinalng 2537 2540 unlng 2,000 1,000
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REHT, %amﬁqu% fua 8110 Sordn dszomlasams  TRsans Yidah wdani fuilasams  dudidah
fi (15) (15)
20 WA NUBINAN g MUY vinalvgg 2537 2540 upion 2,000 1,500
21 NUDINT BTLK MYIULY3 vinalvigy 2537 2540 unaioy 3,000 1,000
2 Twzifeu () Tubu LR MYIULY3 vinalvigy 2537 2540 unaioy 2,500 1,500
23 wuewnaN (2) NUDIND ATER MYIuLY5 WNAAN 2538 2541 unaioy 1,500 1,000
24 ATTHANIND anangn 1304 MYIULY3 e 2539 2541 aszyalsznu 2,000 1,000
25 AU (Q) NUINAN g MUY vodui 2543 2544 upion 1,310 1,200
26 Thehm Hum BTLK MYIULY3 YAAN 2544 2546 i 750 750
27 guieen Mzl TGN MYIUYs vialng 2545 2546 union 2,711 1,000
28 (1) daf InsTon MyIuLys v lua 2528 2530 union 3,600 2,000
29 iy daf InsTen MUY vialng 2531 2532 unatioy 2,900 1,200
30 e am TnsTon MYIUY3 vialvgg 2531 2532 upioy 3,000 1,800
31 vuewlalva aof InsTon MYIULY3 YIAIAN 2539 2543 unaties 1,500 1,000
32 'cjnﬁyq (M) quau InsTon MYIUYs VAN 2544 - uaion 1,000 -
33 UA99D Tnslen Tnslen MayIuLys VAN 2544 2546 uatioy 1,100 1,100
34 e naoula sz Re MYIULY3 vinalvigy 2523 2526 unaioy 3,000 2,400
35 e nasula AUNZRY MYIUYI vinalvigg 2524 2527 8101% 3,000 1,700
36 sdEen (1) 1PN AN MY vialvig) 2525 2527 upioy 2,200 2,000
37 nasula naoula LR MYIUY3 vinalvgg 2528 2530 upion 4,000 2,100
38 naq naoula LR MYIUYs vialng 2530 2532 uaioy 2,500 2,000
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REHT, %amﬁqu% fua 8110 Sos  dszamlasans iseds  Didad g fuilasams  dudidah
fi (15) (15)
39 WA Wi O MUY vinalvgg 2533 2535 uaion 2,300 1,500
40 Muuzd e li ATuNZAD MYIUYS 9gru 2534 2537 §10% 2,500 1,500
41 dum RRTUTELN) sz wRe MYIULY3 v lvigy 2535 2538 unioy 2,000 1,400
42 vy 7 nasula AN MYIUYI vialvig) 2537 2540 uaios 1,800 1,000
43 iEen () 31PN AUNZRE MYIUYI vialvigg 2539 2541 upioy 1,800 1,000
44 QuUAIIN naoula sz RY MUY vualng 2543 2544 unoy 1,200 1,000
45 ol wiloy V(RIte N MaYIUYs vialng 2531 2534 HinNaea 3,000 2,000
46 TuEG G M MYIUYs vialng 2539 2541 uAioo 2,000 1,500
47 unauy Audu NOINII MYIULY3 v lvigy 2532 2534 unioo 3,000 2,100
48 1IUBIUAY NUBINY Uonaoy MYIULY3 Qe 2537 2539 REENTMY 2,000 1,000
49 MW NUBINY Uonaoy MYIULY3 Qe 2544 2546 GREENTMY 1,600 1,000
50 fdenszdu Aanszdu ATER 13 vialng 2524 2526 uinavd 4,000 3,000
51 heidles ey RTGK YT vinalvig) 2524 2526 uinaed 4,000 1,500
52 AAegU0Y ADBIUDY Tns151u Y3 VAN 2536 2538 HGEN 1,000 500
53 winen AN AT 1hnne Y3 ey 2537 2539 H18919N04 1,500 1,000
54 MUDIRUIE m 50 Mo NY31YT vnalvg 2539 2531 Y513 3,000 2,600
55 wilsziud eRNGH Mo R ETE yualng) 2533 2535 Womilsgdud 3,000 2,000
56 linans mldsan Mo N5 vialng 2535 2537 W13 1,200 1,200
57 mifsn M5 e W55 VadEn 2535 2545 W53 1,200 1,000
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uvaawan vl AaananAanall 2546 (MW) daaiu (%)
nswaandverulnihuanauafiauasdamwaeil
1. m3 Iihdhenaauralszmealneg 14,431 58 240
Y a - . ) wﬁmjﬁwﬂu:’m dndiwazdu q
2. fgwan lhdasy (app) 8,000 32 it ] 200% 3175
Y a <} : “
3. gwaa llihsean (SPp) 1,912 8 .
4. 1intwazuanlasy 640 2
57 24,983 100
bl AwAnIns Iihgaga (Mw) malsznounms 14 Wi (Load Factor, %) fdamand 1o i 1ge (Reserved Margin, %)
2536 9,839 74.2 12.1
2537 11,064 74.3 13.6
2538 12,268 74.9 5.6
2539 13,311 75.1 8.6
2540 14,506 73.5 8.3
2541 14,180 73.4 20.1
2542 13,712 76.1 22.1
2543 14,918 75.2 22.0
2544 16,126 73.5 30.9
2545 16,681 76.1 27.5
2546 18,121 73.9 35.1
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Uszing s US4 i (Gwn) msnlasunilas (%)
1) 2545 1] 2546

1. M3 1% i luwaunsvang
thunaziiegerds 7,526 7,984 6.1
-§3N9 12,186 12,746 4.6
-QATHNTIY 13,804 14,381 42
B 1,960 2,045 4.4
5 35,476 37,156 47

2. m3 i lwagiing

thunaziiegerds 14,518 15,331 5.6
-§3N9 11,507 12,605 9.5
-RATINNITY 30,923 33,872 9.5
-INHAINITUY 192 228 18.7
e 4,563 4,998 9.5
59 61,704 67,033 8.6
3. gnAAsg 1,943 1,949 03
ey 99,123 106,138 7.1

A1 : U TerneuazuNUNa Y (2547)
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~ 4 Aa wvAa 1 < oy A ~ a 4
AT NNUINN A Lﬂmmmﬁ‘1J;]‘UmQ1u’amﬂumﬂuadmauﬁiuﬂium

(Unit : m.msl.)
Rule Curve Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

NHWL 180.00 180.00 180.00 180.00 180.00 180.00 180.00 180.00 180.00 180.00 180.00 180.00
FCRC 180.00 180.00 180.00 180.00 180.00 180.00 180.00 178.50 178.50 180.00 180.00 180.00
Existing URC* 179.39 178.65 177.63 176.59 175.67 175.15 175.32 176.51 178.10 179.48 180.00 179.79
Revised URC1? 179.90 179.00 178.00 177.00 176.00 175.20 175.40 176.90 178.90 180.00 180.00 180.00
Revised URC2=3* 180.00 179.40 178.60 177.30 176.40 176.00 176.30 177.40 178.50 180.00 180.00 180.00
Existing LRC? 162.65 162.00 161.10 160.20 159.60 159.00 159.25 160.40 162.60 163.10 163.35 163.20
Revised LRC® 171.30 170.91 170.39 169.68 169.10 168.62 168.25 168.55 169.90 171.46 171.72 171.48
Min. Water Level to Generate 162.50 162.50 162.50 162.50 162.50 162.50 162.50 162.50 162.50 162.50 162.50 162.50
Hydro-Power [Unit 1-3]

Min. Water Level to Generate 168.00 168.00 168.00 168.00 168.00 168.00 168.00 168.00 168.00 168.00 168.00 168.00
Hydro-Power [Unit 4-5]

MWL 159.00 159.00 159.00 159.00 159.00 159.00 159.00 159.00 159.00 159.00 159.00 159.00

TFnudwanaanszua lii Idasugngiia, Fnu3delul 2535 ua laildin Tl 15, Fop3deluil 2544 i T 15em il 2545 (u.snn)

1 4 Aa wa 1 < oy 4 A
miNNuaﬂﬁ 2 Lﬂﬂ!“ﬂﬂ']ﬁ1JaU@]\1']u’f)'NLﬂUHWGU'ﬂQL:lﬂJﬂu'JGIﬁ"IaQﬂﬁﬂ‘!

(Unit : m.msl.)

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

NHWL 155.00 155.00 155.00 155.00 155.00 155.00 155.00 155.00 155.00 155.00 155.00 155.00
FCRC 155.00 155.00 155.00 155.00 155.00 155.00 155.00 155.00 155.00 155.00 155.00 155.00
Existing URC* 150.98 150.00 150.12 150.96 152.10 153.90 154.95 155.00 155.00 154.08 153.10 151.99
Revised URC1? 149.50 148.50 148.75 149.25 152.00 154.00 155.00 155.00 155.00 154.80 153.50 151.50
Revised URC2? 149.80 148.80 149.05 150.05 152.00 155.00 155.00 155.00 154.90 154.60 153.80 152.10
Revised URC3? 149.80 148.80 149.00 149.30 152.00 155.00 155.00 155.00 154.90 154.60 153.80 152.10
Existing LRC? 149.80 148.80 149.00 149.30 152.00 155.00 155.00 155.00 154.90 154.60 153.80 152.10
Revised LRC? 138.50 137.00 137.00 138.50 140.00 142.00 142.95 143.10 143.00 142.20 141.20 140.20
Min. Water Level to Generate 147.00 147.00 147.00 147.00 147.00 147.00 147.00 147.00 147.00 147.00 147.00 147.00
Hydro-Power [Unit 1-3]

MWL 135.00 135.00 135.00 135.00 135.00 135.00 135.00 135.00 135.00 135.00 135.00 135.00
NHWL 155.00 155.00 155.00 155.00 155.00 155.00 155.00 155.00 155.00 155.00 155.00 155.00

TFnudwanaanszua lii Idasugngiia, Fnu3deTul 2535 ua lildin Tl 5, Fop3deluil 2544 i T 15em il 2545 (u.5nn)
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Area (sq.km.) ELEVATION AREA STORAGE
M.MSL. SQ.KM. MCM
500 450 400 350 300 250 200 150 100 50 0 190 483.80 22,262.60
180 180 481.80 17,745.10
175 389.10 15,724.30
170 358.70 13,855.80
165 329.10 12,136.40
160 160 300.50 10,562.30
155 271.40 9,132.60
150 241.90 7,849.50
140 Storage 140 190.30 5,694.50
130 151.50 3,995.30
Area
120 TAIL WATER RATING CURVE
62
’E-\ 60 |
100 F
E 58 |
E_ |
= 56 |
80 2 54 [ “ “Mail Water Rating Curve
© C
3 L7 ,‘\ . . .
o 52 F Rating Curve of Gaging Station
60 50 L | | | |
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000 20,000 0 200 400 600 800 1000

Discharge (cms)
Storage (mcm)
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ELEVATION AREA STORAGE
M.MSL. SQ.KM. MCM
500 450 400 350 300 250 200 150 100 50 0 160 23821 10.913.97
160 150 340.71 7,036.72
140 244.56 4,117.46
130 156.50 2,201.00
150 120 86.88 962.54
110 39.50 302.55
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ELEVATION AREA STORAGE
12 10 8 6 4 2 0 M.MSL. SQ.KM. MCM
65 12.542 111.303
60 8.378 57.500
55 4.330 26.618
50 2.200 10.716
48 1.554 6.073
Storage 46 1.100 3.481
44 0.690 0.741
Area 42 0.400 0.601
40 0.165 0.165
38 0 0
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SRINAGARIND RESERVOIR
CAPABILITY-DISCHARGE-EFFICIENCY CURVES

UNIT# 1-3
130 q= 190
120 180
110 | 170 . . .
-~ Design Head & Rated Head Design Head & Rated Head Design Head & Rated Head
%]
E
100 | E 160
S
o] 7 190
>
@
1]
140 | .
80 1 Design Head 105 m
130 Rated Head 105 m
70 | ] Rated Output 120 MW
120 Rated Discharge 135 cms
60 = 50 60 70 80 90 100 110 120 130 140 100 110 120 130 140 150 72 74 76 78 80 82 84 8 88 90 92
Capability (MW) Discharge (cms) Adjusting Factor (%)
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UNIT# 4-5
\ \
Design Head & Rated Head Desl\yn Head & Rated Head Design Head & Rated Wead |
Design Head 112 m | \ | =
Rated Head 112 m \ & [y } | »
Rated Output 180 MW | £ I \ 8 g' 5
. = [} =
Rated Discharge 194.4 ¢ -‘E_ | v a | P
g _ A 5 7 %
s 2 5\ 8 5/ &
g 5 \ o
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o = \ Ve /
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240

Design Head & Rated Head Design Head & Rated Head 7 Design Head & Rated Head )
sign Head 61 m
Rated Head 65.5m
Rated Output 100 MW
Rated Discharge 181 cms
50 60 70 80 90 100 110 140 150 160 170 180 190 84 86 88 90 92 94

Capability (MW) Discharge (cms) Adjusting Factor (%)
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THA THUNG NA RESERVOIR
CAPABILITY-DISCHARGE-EFFICIENCY CURVES

62.0 q= 62.0
61.4 61.4
60.8 - 60.8
60.2 - 60.2
59.6 59.6
59.0 — 59.0
58.4 | £ 58.4 | Design Head & Rated Head Design Head & Rated Head Design Head & Rated Head
5781 £ 578 Design Head 15.1m
5721 5 57.2 Rated Head 151 m
5661 T 56.6 Rated Output 38 MW
5601 3 56.0 Rated Discharge 298.8 cms
55.4 55.4
54.8 1 54.8
54.2 54.2
53.6 - 53.6
53.0 4= 53.0 x x " x ‘ ‘ ‘ " "

20 22 24 26 28 30 32 34 36 38 40 230 240 250 260 270 280 290 300 310 82 84 86 88 90 92

Capability (MW) Discharge (cms) Adjusting Factor (%)
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Net Reservoir Inflow of SND (X1)

PROBABILITY OF EXCEEDANCE (%)

99 90.9 66.7 50 25 20 10 6.7 5 433 25 2 1 0.2 0.1
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Net Reservoir Inflow of VJIK (X2)
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Net Reservoir Inflow of TN (X3)

PROBABILITY OF EXCEEDANCE (%)

99 90.9 66.7 50 25 20 10 67 5 433 25 2
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Net Reservoir Inflow of MK (X4)

400

360

320

280

240

200

160

120

80

40

PROBABILITY OF EXCEEDANCE (%)

99 90.9 66.7 50 25 20 10 67 5 43325 2 1 0.2 0.1
+
e
PO
F+TTTT

4+
et -

e

M‘

1.01 11 15 2 3 4 5 10 15 20 30 40 50 100 200 500 1000

Tr (Year)

A 1 3 a :’ A Y <3 3’ a A 1
DINWWUINN 34 ﬂ']iL!ﬁ]ﬂ!,!ﬁNI'ﬁ)ﬂ'lﬁﬂ'J']iJLl']ﬂ$L‘]JuGUENﬂi11Tﬂ!'Ll'WlllﬂﬁLGU']ﬂTQLﬂUHTQﬂﬁﬂlﬂﬂlﬂlﬂulluﬂﬁ@Q (X4)

246



Water Demand (X5)

PROBABILITY OF EXCEEDANCE (%)
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Combinations

Combinations

Combinations

X1 X2 X3 X4 X5 X1 X2 X3 X4 X5 X1 X2 X3 X4 X5
1 X11 X21 X31 X41 X51 28 X11 X22 X31 X41 X51 55 X11 X23 X31 X41 X51
2 X11 X21 X31 X41 X52 29 X11 X22 X31 X41 X52 56 X11 X23 X31 X41 X52
3 X11 X21 X31 X41 X53 30 X11 X22 X31 X41 X53 57 X11 X23 X31 X41 X53
4 X11 X21 X31 X42 X51 31 X11 X22 X31 X42 X51 58 X11 X23 X31 X42 X51
5 X11 X21 X31 X42 X52 32 X11 X22 X31 X42 X52 59 X11 X23 X31 X42 X52
6 X11 X21 X31 X42 X53 33 X11 X22 X31 X42 X53 60 X11 X23 X31 X42 X53
7 X11 X21 X31 X43 X51 34 X11 X22 X31 X43 X51 61 X11 X23 X31 X43 X51
8 X11 X21 X31 X43 X52 35 X11 X22 X31 X43 X52 62 X11 X23 X31 X43 X52
9 X11 X21 X31 X43 X53 36 X11 X22 X31 X43 X53 63 X11 X23 X31 X43 X53
10 X11 X21 X32 X41 X51 37 X11 X22 X32 X41 X51 64 X11 X23 X32 X41 X51
11 X11 X21 X32 X41 X52 38 X11 X22 X32 X41 X52 65 X11 X23 X32 X41 X52
12 X11 X21 X32 X41 X53 39 X11 X22 X32 X41 X53 66 X11 X23 X32 X41 X53
13 X11 X21 X32 X42 X51 40 X11 X22 X32 X42 X51 67 X11 X23 X32 X42 X51
14 X11 X21 X32 X42 X52 41 X11 X22 X32 X42 X52 68 X11 X23 X32 X42 X52
15 X11 X21 X32 X42 X53 42 X11 X22 X32 X42 X53 69 X11 X23 X32 X42 X53
16 X11 X21 X32 X43 X51 43 X11 X22 X32 X43 X51 70 X11 X23 X32 X43 X51
17 X11 X21 X32 X43 X52 44 X11 X22 X32 X43 X52 71 X11 X23 X32 X43 X52
18 X11 X21 X32 X43 X53 45 X11 X22 X32 X43 X53 72 X11 X23 X32 X43 X53
19 X11 X21 X33 X41 X51 46 X11 X22 X33 X41 X51 73 X11 X23 X33 X41 X51
20 X11 X21 X33 X41 X52 47 X11 X22 X33 X41 X52 74 X11 X23 X33 X41 X52
21 X11 X21 X33 X41 X53 48 X11 X22 X33 X41 X53 75 X11 X23 X33 X41 X53
22 X11 X21 X33 X42 X51 49 X11 X22 X33 X42 X51 76 X11 X23 X33 X42 X51
23 X11 X21 X33 X42 X52 50 X11 X22 X33 X42 X52 77 X11 X23 X33 X42 X52
24 X11 X21 X33 X42 X53 51 X11 X22 X33 X42 X53 78 X11 X23 X33 X42 X53
25 X11 X21 X33 X43 X51 52 X11 X22 X33 X43 X51 79 X11 X23 X33 X43 X51
26 X11 X21 X33 X43 X52 53 X11 X22 X33 X43 X52 80 X11 X23 X33 X43 X52
27 X11 X21 X33 X43 X53 54 X11 X22 X33 X43 X53 81 X11 X23 X33 X43 X53
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Combinations

Combinations

Combinations

X1 X2 X3 X4 X5 X1 X2 X3 X4 X5 X1 X2 X3 X4 X5
82 X12 X21 X31 X41 X51 109 X12 X22 X31 X41 X51 136 X12 X23 X31 X41 X51
83 X12 X21 X31 X41 X52 110 X12 X22 X31 X41 X52 137 X12 X23 X31 X41 X52
84 X12 X21 X31 X41 X53 111 X12 X22 X31 X41 X53 138 X12 X23 X31 X41 X53
85 X12 X21 X31 X42 X51 112 X12 X22 X31 X42 X51 139 X12 X23 X31 X42 X51
86 X12 X21 X31 X42 X52 113 X12 X22 X31 X42 X52 140 X12 X23 X31 X42 X52
87 X12 X21 X31 X42 X53 114 X12 X22 X31 X42 X53 141 X12 X23 X31 X42 X53
88 X12 X21 X31 X43 X51 115 X12 X22 X31 X43 X51 142 X12 X23 X31 X43 X51
89 X12 X21 X31 X43 X52 116 X12 X22 X31 X43 X52 143 X12 X23 X31 X43 X52
90 X12 X21 X31 X43 X53 117 X12 X22 X31 X43 X53 144 X12 X23 X31 X43 X53
91 X12 X21 X32 X41 X51 118 X12 X22 X32 X41 X51 145 X12 X23 X32 X41 X51
92 X12 X21 X32 X41 X52 119 X12 X22 X32 X41 X52 146 X12 X23 X32 X41 X52
93 X12 X21 X32 X41 X53 120 X12 X22 X32 X41 X53 147 X12 X23 X32 X41 X53
94 X12 X21 X32 X42 X51 121 X12 X22 X32 X42 X51 148 X12 X23 X32 X42 X51
95 X12 X21 X32 X42 X52 122 X12 X22 X32 X42 X52 149 X12 X23 X32 X42 X52
96 X12 X21 X32 X42 X53 123 X12 X22 X32 X42 X53 150 X12 X23 X32 X42 X53
97 X12 X21 X32 X43 X51 124 X12 X22 X32 X43 X51 151 X12 X23 X32 X43 X51
98 X12 X21 X32 X43 X52 125 X12 X22 X32 X43 X52 152 X12 X23 X32 X43 X52
99 X12 X21 X32 X43 X53 126 X12 X22 X32 X43 X53 153 X12 X23 X32 X43 X53
100 X12 X21 X33 X41 X51 127 X12 X22 X33 X41 X51 154 X12 X23 X33 X41 X51
101 X12 X21 X33 X41 X52 128 X12 X22 X33 X41 X52 155 X12 X23 X33 X41 X52
102 X12 X21 X33 X41 X53 129 X12 X22 X33 X41 X53 156 X12 X23 X33 X41 X53
103 X12 X21 X33 X42 X51 130 X12 X22 X33 X42 X51 157 X12 X23 X33 X42 X51
104 X12 X21 X33 X42 X52 131 X12 X22 X33 X42 X52 158 X12 X23 X33 X42 X52
105 X12 X21 X33 X42 X53 132 X12 X22 X33 X42 X53 159 X12 X23 X33 X42 X53
106 X12 X21 X33 X43 X51 133 X12 X22 X33 X43 X51 160 X12 X23 X33 X43 X51
107 X12 X21 X33 X43 X52 134 X12 X22 X33 X43 X52 161 X12 X23 X33 X43 X52
108 X12 X21 X33 X43 X53 135 X12 X22 X33 X43 X53 162 X12 X23 X33 X43 X53




d‘ 1
AT NAUINN 31 (MD)

250

No.

Combinations

Combinations

Combinations

X1 X2 X3 X4 X5 X1 X2 X3 X4 X5 X1 X2 X3 X4 X5
163 X13 X21 X31 X41 X51 190 X13 X22 X31 X41 X51 217 X13 X23 X31 X41 X51
164 X13 X21 X31 X41 X52 191 X13 X22 X31 X41 X52 218 X13 X23 X31 X41 X52
165 X13 X21 X31 X41 X53 192 X13 X22 X31 X41 X53 219 X13 X23 X31 X41 X53
166 X13 X21 X31 X42 X51 193 X13 X22 X31 X42 X51 220 X13 X23 X31 X42 X51
167 X13 X21 X31 X42 X52 194 X13 X22 X31 X42 X52 221 X13 X23 X31 X42 X52
168 X13 X21 X31 X42 X53 195 X13 X22 X31 X42 X53 222 X13 X23 X31 X42 X53
169 X13 X21 X31 X43 X51 196 X13 X22 X31 X43 X51 223 X13 X23 X31 X43 X51
170 X13 X21 X31 X43 X52 197 X13 X22 X31 X43 X52 224 X13 X23 X31 X43 X52
171 X13 X21 X31 X43 X53 198 X13 X22 X31 X43 X53 225 X13 X23 X31 X43 X53
172 X13 X21 X32 X41 X51 199 X13 X22 X32 X41 X51 226 X13 X23 X32 X41 X51
173 X13 X21 X32 X41 X52 200 X13 X22 X32 X41 X52 227 X13 X23 X32 X41 X52
174 X13 X21 X32 X41 X53 201 X13 X22 X32 X41 X53 228 X13 X23 X32 X41 X53
175 X13 X21 X32 X42 X51 202 X13 X22 X32 X42 X51 229 X13 X23 X32 X42 X51
176 X13 X21 X32 X42 X52 203 X13 X22 X32 X42 X52 230 X13 X23 X32 X42 X52
177 X13 X21 X32 X42 X53 204 X13 X22 X32 X42 X53 231 X13 X23 X32 X42 X53
178 X13 X21 X32 X43 X51 205 X13 X22 X32 X43 X51 232 X13 X23 X32 X43 X51
179 X13 X21 X32 X43 X52 206 X13 X22 X32 X43 X52 233 X13 X23 X32 X43 X52
180 X13 X21 X32 X43 X53 207 X13 X22 X32 X43 X53 234 X13 X23 X32 X43 X53
181 X13 X21 X33 X41 X51 208 X13 X22 X33 X41 X51 235 X13 X23 X33 X41 X51
182 X13 X21 X33 X41 X52 209 X13 X22 X33 X41 X52 236 X13 X23 X33 X41 X52
183 X13 X21 X33 X41 X53 210 X13 X22 X33 X41 X53 237 X13 X23 X33 X41 X53
184 X13 X21 X33 X42 X51 211 X13 X22 X33 X42 X51 238 X13 X23 X33 X42 X51
185 X13 X21 X33 X42 X52 212 X13 X22 X33 X42 X52 239 X13 X23 X33 X42 X52
186 X13 X21 X33 X42 X53 213 X13 X22 X33 X42 X53 240 X13 X23 X33 X42 X53
187 X13 X21 X33 X43 X51 214 X13 X22 X33 X43 X51 241 X13 X23 X33 X43 X51
188 X13 X21 X33 X43 X52 215 X13 X22 X33 X43 X52 242 X13 X23 X33 X43 X52
189 X13 X21 X33 X43 X53 216 X13 X22 X33 X43 X53 243 X13 X23 X33 X43 X53
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