Table 4.45 PLAN QUTLAY FOR PUBLIC SECTOR BY HEADS OF DEVELOPMENT
State and Union Territories
Outlay for Eight plan (1992-97)
{Rs. Crore at 1991-92 prices)

Agriculture Rural Speacial Energy Industry Transport Science Ecology Social Others Total
& Allied Development Area (Incl.IREP) and and and Services
State Activities Programmes Minerals Technolgy | Technology
and Irrigation &
Flood Contrel
1 2 3 4 5 6 7 8 9 10 11 12

|Arunachal 181 36 152 24 344 47 322 48 1,155
[Pradesh )
EAssam 777 187 12 1,197 ' 323 295 5 117 1,642 109 4,662
Manipur 245 14 187 40 161 4 24 256 47 975
Meghalaya 149 38 11 - 172 . 43 207 2 62 275 71 1,029
Mizoram 83 130 104 | 44 103 2 31 212 53 763
Nagaland 109 96 10 61 49 162 1 29 226 1060 844
Tripura 279 74 90 121 65 105 2 27 350 16 1,130
West Bengal 1,522 683 144 3,025 1,075 575 18 143 2,372 203 9,760

Source:Statistical abstract India 19988, Central Statistical Organisation, Department of Statistics, Government of India

Table 4.46 PLAN OUTLAY FOR PUBLIC SECTOR BY HEADS OF DEVELOPMENT
State and Union Territories(1/4)

Qutlay for (1995-96)
(Rs. lakh)
Agriculture Rural Speacial Irrigation Energy Industry
& Allied |Development Area and and
State Activities Programmes Flood Minerals
(Backward Control
Areas)
1 2 3 4 5 6 7
Arunachal Pradesh 4,940 1,890 2,013 | 16,760 682
Assam ' - 13,993 8,992 310 9,667 15,407 . 5,590
Manipur 2,556 1,217 : 4,889 4,348 1,105
Meghalaya 2,173 279 1,000 1,499 1,249
Mizoram C 2,260 3,760 | 247 2,935 1,043
Nagaland 1,618 2,918 178 355 2,100 693
Tripura 3,680 3,013 2,134 1,201 3,521 1,191
‘West Bengal 10,223 15,029 2,175 16,500 74,362 19,500

Source:Statistical abstract India 1998, Central Statistical Organisation, Department of Statistics, Government of India




Table 4.46 PLAN OUTLAY FOR PUBLIC SECTOR BY HEADS OF DEVELOPMENT
State and Union Territories(2/4)

Qutlay for (1995-96) (Rs. lakh)
Transport Science, General Social General Total
and Technology | Economics Services Services
State Communi- and Services
cations | Envoirment
1 8 9 10 11 12 13
Arunachal Pradesh 10,267 26 994 11,325 1,023 43,930
Assam 10,662 273 3,991 50,167 1,148 120,200
Manipur 4,078 112 439 9,552 746 29,042
Meghalaya 6,325 112 785 7,793 709 25,567
Mizoram 4,480 50 1,535 6,516 574 23,400
Nagaland 1,506 19 3,320 5,612 1,181 19,500
Tripura 3,153 71 198 11,398 309 29,839
West Bengal 15,500 219 2,066 48,468 4,158 208,200

Source:Statistical abstract India 1998., Central Statistical Organisation, Department of Statistics, Government of India

Table 4.46 PLAN OUTLAY FOR PUBLIC SECTOR BY HEADS OF DEVELOPMENT
State and Union Territories(3/4)

Qutlay for (1996-97) (Rs. lakh)
Agriculture Rural Speacial Irrigation Energy Industry
& Allied Development Area and and
State Activities Programmes Flood Minerals
(Backward Control -
Areas)
1 2 3 4 5 6 7
Arunachal Paradesh 4,461 1,755 1,947 7,455 736
Assam 12,950 11,452 230 10,772 12,252 5,200
Manipur 2,531 1,246 4,739 4,460 1,164
Meghalaya 3,137 2,240 178 888 1,560 1,034
Mizoram 2,430 3,615 10 278 4.563 1,037
Nagaland 1,614 3,179 . 427 252 2,061 750
Tripura 3,650 3,272 2,134 1,643 3,371 1,191
[West Bengal 8,480 17,700 1,930 17,375 103,508 13,070

Source:Statistical abstract India 1998, Central Statistical Crganisation, Department of Statistics, Government of India




Table 4.46 PLAN OUTLAY FOR PUBLIC SECTOR BY HEADS OF DEVELOPMENT

State and Union Territories(4/4)

Qutlay for (1996-97)
(Rs. lakh)
Transport Science, General Social General Total
and Technology | Economics Services Services
State Communi- and Services
cations Envoirment
1 8 9 10 i1 12 13

Arunachal Pradesh 12,229 26 1,548 14,499 1,061 45,717
Assam 9,234 160 3,383 53,369 2,623 121,625
Manipur 8,037 113 630 11,741 883 35,544
Meghalaya 6,650 100 790 9,899 664 27,140
Mizoram 3,953 57 1,783 9,194 682 27,602
Nagaland 2,394 24 3,737 8,939 746 24,123
Tripura 3,681 71 208 15,101 369 34,691
West Bengal 18,225 355 1,093 46,534 1,730 230,000

Source:Statistical abstract India 1998, Central Statistical Organisation, Department of Statistics, Government of India

Table 4.47 PLAN EXPENDITURE FOR PUBLIC SECTOR BY HEADS OF DEVELOPMENT(1/2)

State and Union Territories
Actual Expenditare For Annual Plan 1994.95
(Rs. Iakh)
Agriculture Rursl Speacial Irrigation Energy Industry
& Allied Development Area and and
State Activities Programmes Flood Minerals
(Backward Control
Areas)
1 2 3 4 5 6 7

Arunachal Paradesh 4,172 1,250 1,778 18,291 580
Assam 11,530 8,820 299 8,876 18,284 5,414
Manipur 2,055 444 4,230 4,098 1,000
Meghalaya 2,343 819 | 115 528 720 826
Mizoram 2,065 3,428 245 2,742 890
Nagaland 618 141 167 226 1,016 474
Tripura 3,329 2,008 1,980 1,028 3,319 1,021
‘West Bengal 6,985 17,948 3,662 15,917 57,307 21,634

Source: Statistical abstract India 1998, Central Statistical Organisation, Department of Statistics, Government of India




Table 4.47 PLAN EXPENDITURE FOR PUBLIC SECTOR BY HEADS OF DEVELOPMENT(2/2)
State and Union Territories
Actual Expenditure For Annual Plan 1994-95

(Rs. lakh)
Transport Science, General Social General Total
and Technology | Economics Services Services
State Communi- and Services
cations Envoirment
1 2 3 4 5 7
Arunachal Pradesh 8,917 19 584 9,068 677 25,759
Assam 8,176 212 2,427 39,415 829 180,461
Manipur 3,417 106 361 5,731 626 12,883
Meghalaya 5,910 82 570 5,600 380 109,159
Mizoram 3,490 37 1,302 5,590 426 106,610
Nagaland 451 10 3,135 2,113 234 159,971
Tripura 2,556 71 158 9,981 292 13,058
West Bengal 12,129 134 5,299 27,660 1,526 46,748
Source:Statistical abstract India 1998, Central Statistical Organisation, Department of Statistics, Govemment of India
Table 4.48 BUDGETARY POSITION OF THE GOVERNMENT OF INDIA
(Rs.crore)
Item 1985-86 | 1989-90 | 1990-91 | 1991.92 | 1992-93 | 1993-94 | 1994.95 | 1995-96 | 1996-97 | 1997-98
1 2 3 4 5 (] 7 8 9 10 11
1.Revenue Account
A. Revenue 29,178 54,614 57,650 69,100 71,573 79,650 95,549 115,679 131,686 145,773
B. Expenditure 35,066 66,528 76,212 85,361 96,147 | 112,366 126,578 145,010 164,340 189,459
C. Surplus(+)/Deficit(-} -5,888 -11,914 -18,562 | -162,261 -18.574 -32,716 -31,029 -33,331 -32,654 -43,686
2.Capital Account
A.Receipts 19,315 30,020 38,997 38,528 36,178 55,440 68,695 65,213 61,544 96,731
B.Disbursements 18,742 28,698 31,782 29,122 29,916 33,684 38,627 39,482 42,074 53,045
C. Surplus(+)/Deficit(-} 573 1,322 7,215 9,406 {. 6,262 21,756 30,068 25,731 19,470 43,686
3.0verall Surplus(+)/Deficit(-) -5,315 -10,592 -11,347 -6,855 -12,312 -10,960 -961 -7,600 13,184 2,324
4.Financing Of Surplus(+)/Deficit(-)
Al Increase(-)/Decrease(-)in
Treasury Bill -6,562 -10,911 -11,769 -6,887 -11,773 -11,982 268 -6,477 12,729 -
B.Decrease(-)/Increase(+) in _
cash balance -381 319 422 32 -539 1,022 -1,229 -1,123 455 2,324
(i) Opening Balance 488 1,146 1,465 - 1,887 1,919 1,380 2,402 1,173 2,829 2,374
(i) Closing Balance 107 1,465 1,887 1,919 1,380 2,402 1,173 50 2,374 50

Source: Statistical abstract India 1998, Central Statistical Organisation, Department of Statistics, Government of India




Table 4.49 GENERAL STATEMENT OF THE REVENUE RECEIPTS AND REVENUE
EXPENDITURE ACCOUNT OF STATE GOVERNMENTS :

State Item 1981-82 1982-83 1983-34 1984-85 1985-86 1986-87
1 2 3 4 5__ 6 7
West Bengal Revenue 1,2238 1,379.3 1,533.1 ~1,778.6 2,343.2 2,510.2
Expenditure 1,311.6 1,621.7 1,739.3 2,150.5 2,260.3 2,697.5
Surplus(+)/Deficit(-) -§7.8 -22.4 -206.2 -371.9 +82.9 -187.3
Assam Revenue 367.1 439.0 550.6 697.3 957.1 1,233.7
Expenditure 404.5 4829 689.6 837.1 058.1 1,160.4
Surplus(+)/Deficit(-) -37.4 -43.9 -139.0 -139.8 -1.0 +73.3
Manipur Revenue 95.1 116.6 129.7 1714 2263 2483
Expenditure 85.1 926 106.0 1338 155.8 198.1
Surplus(+)/Deficit(-) 10.0 +24.0 +23.7 +37.6 +70.5 +50.2
1Mcghalaya Revenue 82.0 96.8 125.0 148.0 182.9 214.9
Expenditure 74.3 85.0 99.7 116.9 135.8 1553
Surplus(+)/Deficit(-) 7.7 +11.8 +25.2 +31.0 +47.1 +59.6
Nagaland Revenue 1084 133.8 161.9 209.5 297.4 300.7
: Expenditure 100.6 128.2 1652 209.5 207.4 268.7
Surplus(+)Deficit(-) +7.8 +5.6 -3.3 +16.2 69.3 +32.0
Tripura Revenue 96.7 123.7 145.0 182.7 231.3 2749
Expenditure 90.8 108.5 141.2 146.2 187.4 2295
Surplus(+)/Deficit(-) +5.9 +15.2 +3.8 +36.5 +43.9 +45.4
Source: Statistical abstract India 1998, Central Statistical Organisation, Department of Statistics, Government of India
Table 4.50 FOREIGN TRADE: OVERALL TRADE IN MERCHANDISE AND TREASURE
{Rs lakh}
Item 1990-91 1991-92 1992-93 1993-94 1994.95 1995-96 1996-97
Merchandise
Imports (Foreign merchandise) 4,319,286 4,785,084 6,337,451 7,310,101 8,997,066 12,267,814 13,891,968
Exports (Indian merchandise) 3,240,565 4,397,591 5,360,539 6,965,583 8,260,872 10,619,013 11,858,824
Re-Exports (Foreign merchandise) 14,769 6,590 8,286 9,556 6,539 16,321 22,884
Total exports 3,255,334 4,404,181 5,368,825 6,975,139 8,267,411 10,635,334 11,881,708
Balance of Trade -1,063,952 -380,903 -968,626 -334,952 -729,655 -1,632,480 -2,010,260]
Treasure
Imporis :
Gold 447 11,159 3,367 1,254 35 663 262
Currency notes(1) 148 1,372,203 4,510 17 42 930}
Total 545 11,159 140,570 5,764 52 705 1,192
Exports (2)
Gold - - - - - - “
Currency notes(1) - - - - - - -
Total - - - - - - -
Balance of Trade(3) -447 -11,159 -3,367 -1,254 -35 -663 =262
Visible balance of trade -1.064,399 -392,062) -1,109.196 -340,726 -728.690 -1.633.143 2,010,260

(1) Include GOI coins; (2} Includes re-exports; (3)with respect of gold only;
Source: Statistical abstract India 1998, Central Statistical Organisation, Department of Statistics, Government of India



Table 4.51 OVERALL BALANCE OF PAYMENTS(1/2)

(Rs.crore)
TG0 1992-93
Ttem Credit Debit Ret Credit Debit Nel
X 2 3 4 3 [3 7
A. Current Account
1 Merchandise 33,152.6 50,086.2 -16,933.6 54,762.0 68,862.9 -14.100.9
1 Invisibles {a+b+c) 13,393.6 13,828.5 -434.9 23,901.0 22,563.6 1,337.4
a) Scrvices 8,167.1 6,408.1 1,759.0 13,718.1 11,019.6 2,698.5
i) Travel 2,612.5 702.5 1,910.0 6,090.3 1,176.% 4.883.4
i1} Transporiation 1,764.6 1,961.0 -196.4 2,8504 4,547.0 -1,696.6
1i1) Insurance 198.4 158.4 46.0 4594 448.9 105
iv) Government not included elsewhere 27.3 31132 -283.9 219.6 305.2 -85.6
v) miscellaneous 3,564.3 3,275.0 289.3 4,128.4 4,541.6 -413.2
b)Transfer 4,566.0 27.5 4,538.5 9,179.0 373 9,141.7
vi) Official 829.3 1.8 827.5 1,055.0 23 1,052.7
vii} Privaie 3,736.7 257 3,711.0 8,124.0 35.0 8,089.0
<) Investment income 660.5 7,392.9 -6,732.4 1,003.9 11,506.7 -10,502.8
Total Current Account [I+11] 46,546.2 63,914.7 -17,368.5 78,663.0 91,426.5 -12,763.5
B. Capital Account
1. Foreign Investment (a+b) 201.8 18.3 1835 1,798.5 98.6 1,699.9
a) In India 2018 18.3 183.5 1,798.5 98.6 1,699.9
i) Direct 191.7 18.1 1736 1,051.1 92.4 958.7
ii) Portfolio 10.3 0.2 9.9 7474 62 741.2
b) Abroad
2. Loans [a+b+c] 16,922.4 6,994.7 9,927.7 26,6393 25,193.9 14454
a) External Assistance 6,094.5 2,140.1 3,954.4 10,172.7 4,433.5 5,739.2
i) By India 10.5 -10.5 10.5 -10.5
i) To India 6,094.5 2,129.6 3,964.9 10,172.7 4,423.0 5,749.7
b) Commetrcial Borrowing 7,683.8 3,639.2 4,044.6 3.620.3 4,739.6 -1,119.3
(MT&LT)
i} By India 541 439 - 10.2 37.6 62.2 246
ii) To India 7,629.7 3,595.3 4,034.4 3,582.7 4,.677.4 -1,094.7
) Short Term to India 3,144.1 1,215.4 1,928.7 12,8463 16,020.8 -3,174.5
3. Banking Capital [a+b] 18,1334 16,908.6 1,224.8 34,255.4 22,098.6 12,156.8
a) Commercial Banks 14,282.0 12,659.8 - 1,622.2 29,6827 20,726.8 8,955.9
1} Assets . 764.2 1,415.8 -651.6 3,782.7 484.9 32978
ii} Liabilities 334.5 817.1 -482.6 709.3 1,148.4 -439.1
iii) Non-Resident Deposits 13,1833 10,426.9 2,756.4 25,190.7 19,093.5 6,097.2
b) Others 3,851.4 4.248.8 -397.4 4,572.7 1,371.8 3,200.9
4. Rupee Debt Service 2,139.8 -2,139.8 2,334.6 -2,334.6
5. Other Capial 5,593.3 2,128.7 3,464.6 34329 4,191.5 -758.6
Total Capital Account [1 to 5] 40,850.0 28,190.1 12,660.8 66,126.1 53,917.2 12,208.9
C. Errors & Ommissions 236.8 236.8 245.6 -245.6
D. Overall Balance [A+B+C} 87,633.9 92,104.8 -4,470.9 144,789.1 145,589.3 -800.2
E. Monetary Movements{i+ii+iii] 5,626.8 1,1559 4,470.9 4,231.0 3,430.8 800.2
i) LM.F 3,333.7 1,155.9 2,177.8 4,231.0 867.6 3,363.4
it) SDR Allocation
iii) Foreign Exchange Reserves 2,293.1 2,293.1 2,563.2 -2,563.2

{Increase-/Lyecreasc+)

Source: Statistical Abstract of India 1998, Central

tanistical Organisation, Department of Statistics, Government of India




Table 4.51 OVERALL BALANCE OF PAYMENTS(2/2)

(Ks.crore)
19939 T993-9%
Item Credit Tebit Nel Credil Debit_ Net
I B ) 10 11 12 3
[A. Curreni Account
1 Merchandise 71,146.0 78,630.3 -7,484.3 84,328.5 106,155.2 -21,826.7
11 Invisibles (at+b+c) 30,262.2 26,4137 3,848.5 42,245.1 31,001.0 11,244.1
a) Services 16,510.6 14,833.9 1,676.7 19.258.8 17,375.0 1,883.8
i) Travel 6,9703 1,558.5 5,411.8 74238 2,569.5 4,8543
if) Transportation 4,494.9 5,536.5 -1,041.6 5,328.1 58518 -523.7
iti) Insurance 388.2 611.8 -223.7 475.7 566.6 -50.9
iv) Government not included elsewhere 94.5 480.6 -386.1 283 518.4 -490.1
v} miscellaneous 4,562.8 6,646.5 -2,083.7 6,002.9 7.868.7 -1,865.8
b)Transfer 12,514.0 83.4 12,430.6 20,203.8 715 20,1323
vi} Official 1,170.3 15.0 1,155.3 1,322.9 1,390.0 1,309.0
vii} Private 11,343.7 68.4 11,2753 18,880.9 57.6 18,823.3
¢) Investment income 1,237.6 11,496.4 -10,258.8 2,782.5 13,554.5 -10,772.0
Total Current Account [I+11} 101,408.2 105,044.0 -3,635.8 126,573.6 137,156.2 -10,582.6
B. Capital Account
1. Foreign Investment {a+b) 14,461.4 1,179.9 13,281.5 18,085.5 2,908.4 15,087.1
a) In India 14,461.4 1,178.8 13,282.6 18,058.0 2,608.6 15,4494
i) Direct 2,041.6 - 203.8 1,837.8 4,241.0 25.0 4,216.0
ii) Portfolio 12,419.8 975.0 11,444.8 13,817.0 2,583.6 11,2334
b) Abroad il -1.1 275 389.8 -362.3
2. Loans {a+b+c] 31,275.8 25,5901 5,685.7 34,328.9 24,786.5 9,542.4
a) External Assistance 10,903.5 4,954.7 5,943.8 10,029.7 5,256.5 4,773.2
i) By India 15.1 -15.1 43 29.4 251
ii) To India 10,903.5 4,939.6 5,963.9 10,0254 5,227.1 4,798.3
b) Commercial Borrowing 9,457.1 7,307.7 2,1494 13,3467 9,813.4 3,533.3
(MT &LT)
i} By India 3201 75.6 244.5 306.2 107 2855
i1) To India 9,137.0 7,232.1 1,904.9 13,040.5 9,802.7 3,2378
<) Short Term to India 10,915.2 13,3277 -2,412.5 10,952.5 9,716.6 1,2359
3. Banking Capital [a+b] 36,069.8 28,971.3 7,098.5 22,033.5 23,0916 -1,058.1
a} Commercial Banks 33,2893 28,091.0 5,198.3 20,243.9 22,2157 -1,971.8
1) Assets 8644 3,513.0 -2,648.6 755.8 3,779.7 -3,023.9
it} Liabilities 4,665.8 598.8 4,067.0 1,263.9 751.0 5129
iii) Non-Resident Deposits 27,759.1 23,9792 3,779.9 18,224.2 17.685.0 5392
b) Others 2,780.5 880.3 1,900.2 1,789.6 8759 913.7
4. Rupee Debt Service 3,301.6 -3,301.6 3,089.6 -3,089.6
5. Other Capital §.450.5 3,872.7 5,577.8 7,901.9 700.7 7,201.2
Total Capital Account {1 io 5] 91,257.5 62,915.6 28,341.9 82,439.8 54,6668 27,6830
‘1C. Errors & Ommissions 2,510.1 2,510.1 2,049.1 2,049.1
D. Overall Balance JA+B+C] - 195,175.8 167,959.6 27.216.2 210,972.5 191,823.0 19,149.5
E. Monetary Movements[i+ii+iii] 1,006.9° 28,233.1 -27,216.2 19,149.5 -19,149.5
DIMF 1,006.9 419.7 587.2 3,585.0 -3,585.0
1) SDR Allocation
iii) Foreign Exchange Reserves 27,803.4 -27,803.4 15,564.5 -15,564.5
{Increase-/Lecrease+) )

Source: Stahistical Abstract of India 1997, Central

tatistical Organisation, Department ot Statistics, Government of India




Table 4.52 ELECTRICITY GENERATED, FURCHASED, SOLD AND ENERGY Table 453 ELECTRICITY GENERATED, PURCHASED, SOLD AND ENERGY

LOSSES (ALL INDIA UTILITIES) DURING 1997-98 LOSSES, REGION WISE DURING 1997-98
Energy in GWh
Data No: IND -1 Data No: IND-2
S.No item Energy % age of Northern | Western | Southern | Easterm North
(GWh) Item 1 Region Region Region Region | Eastern
Region
1 Energy generated (gross) 421747.28 100.00 I Energy Generated (Net) 116302.02] 128426.091 10012614 4224849 | 3960.34
(Lhilities)
I Energy Purcased
2 Energy used in power station 30684.2 7.28
auxiliaries a) From Non-Utilities 196.83 904.12 594.85 842.03 3.68
3 Energy generated (Net) at bus-bar 391063.08 92.72 b) From Other Regions 41533 2833.06 $90.33 116.15 391.40
1e.(1)-(2) % of item 6
c) From Other Countries 0.00 0.00 0.00 1384.66 0.00
4 Energy purchased from 2541.51 0.74
Non-Utilities Sub-Totsl 612.16 3737.18 | 1585.18 | 234284 395.08
5 Energy imported from other 1384.66 0.42 111 Total Energy available (J+1I) 116914.18 | 132163.27{ 101711.32 | 44591.33 | 435542
countries (Nepal & Bhutan)
v Energy Sales
6 Energy available for supply 39498925 100.00
e N+ 4+ (5) a) To Ultimate consumers 80593.57 | 104204.85 ) 7776522 | 31028.54 | 315140
7 Energy sold 1o ultimate consumers 296743.6 7513 b} Teo Other Regions 1001.68 672.26 634.53 2437.80 2.60
g Energy sold to other countries 326.73 0.08 <) To Other Countries 20.00 .00 0.00 301.43 270
{Nepal & Bhutan) .
Sub-Total IV 81515.25 { 104877.15| 783%%.75 | 33767.77 | 3136.70
9 Total energy sold i.e (7) + {(8) 297070.33 75.21
v Energy Loss in Transmission & 3529893 | 27286.12 | 23311.57 | 10823.56 | 119&.72
10 Energy lost in transformation, 97918.92 24.7% Distridution & Unaccounted for
transmmision and distribution
and unaccounted for 1.2. (6} - (9) V1 Percentage Energy Loss 30.18 20.65 22.92 24.27 27.52
(VD




Table 4.54 ENERGY GENERATION (NET), INTER SYSTEM TRANSFER OF ENERGY,UTILISATION OF ENERGY
AND SYSTEM LOSSES STATE WISE DURING 1997-98

Sheet 1of 2

Energy in GWh
BData No: IND -3
[Region State/U.Ts Net generation in own power Energy Recelved From Encrgy Energy sent out to /Sold to Tr Ession, Transformation,
Houses (Other than jointly Jointly owned & Selr From Other Siates| Availabie Distribution losses & Energy
owned projects & Central [Central Govt. projects| Genersting | including BBMB | in the States] Other States Ultimate unaccounted for
Govt, Projects) except BBMB & DVC| Industries | & DVC including § (3+4+5+6) including consumers Quantum %% of Column
from outside the outside the within Total (7-10) 7
Country Country the State {8+9)

1 2 3 4 5 6 7 [] 9 10 11 12
Northern Haryana 3316.51 6405.89 92.83 3075.60 12890.33 3255 8470.96 2503.01 4387.82 34.04)
Region

Himachal Pradesh 1302 64 111747 0.00 942.63 3362.74 72146 1961.44 2682.90 679.84 20.22
Jamnmu & Kashrnir $438.18 4131.91 0.00 143,52 522351 21.2% 252040 2541.69 2681.82 51.34]
Punjab 12161.34 6464.64 0.00 458955 23215.53 954.00 17899.45 18853.45 4362.08 18.79
[Rajasthan 6124 31 11610.53 0.00 2957.64 20592.98 458.29 14766.60 15224.89 5468.09 2642
Uttar Pradesh 21893.09 14820.10 104.00 21324 37030.43 54563 26681.30 27226.93 S803.50 26.47
Chandigarh 0.00 315.18 .00 531.69 850.87 0.00 660.44 660.44, 150.43 2238
Delhi 1423.2] 13624.58 0.0o 48.23 15096.02 140.07 7633.48 TT73.55 7322.47 48.5}
BBMB 10474.08 0.00 0.00 0.00 10474.08 10072.20 0.00 10072.20 401.88 3184
Western Gujrat 2767217 FULTS 510.05 336.09 3773706 0.00 2852.05 23525.05 9212.01 2441
[Region
Madhya Pradesh 15601.47 14290.76] 364.18 511.67 30768.08 118.06 24207.16 2432522 6442 86 20.94h
Maharashira 49994.47 11203.10 2.89 35.83 61263.29 59779 49612.87  30210.66 11052,63 1804
Goa 0.00 1416.50 0.0¢ 0.10 1416,60 0.00 $77.15 97715 439.45 3o
Daman & Diu 0.00 414.60 0.00 £4.00 414,60 0.00 353.69 353.59 60.91 14.6%
D. N. Haveli 0.00 607.33 0.00 0.00 607.33 0.00 528.97 528.97 78.36 12.90




Tablk 4.54 ENERGY GENERATION (NET), INTER SYSTEM TRANSFER OF ENERGY,UTILISATION OF ENERGY
AND SYSTEM LOSSES STATE WISE DURING 1997-98

Energy in GWh
Data No: IND -3
ichlan State/U.Ts Net generation in own power Energy Received From Energy Enesgy sent out to /Sold to T ission, Transformation,
Houses (Other than jointly |  Jointly owned & Self From Other Statea; Available Distribaztion losses & Energy
owned projects & Centrat [Central Govt. projects| Generating | Including BBMB | In the States| Other States | Ultimate unsccountid for
Govt. Projects) except BBMB & DVC| Industries | & DVCincluding | (3+4+5+6) including consumers Quantum % of Column
: from outside the outside the within Total 7-10) 7
Country Country the State (8+9)
1 ) 3 - 4 5 6 7 [ 9 10 11 12
Southern Andhra Pradesh 26068.68 9131.46 369,48 68.96 35638.08 62.62 24070.31 2413293 11505.15 3228
JRegion
Karnataka 164356.75 SQRT.62 1.04 216.64 21762.05 422 1760930 17613.52 4148.53 19.06
Kerela 5152.68 4373.61 0.00 0.20 9526,49 20.61 TE84.2% TI04.89 1821.60 19.12
Tarnil Nadu 2121873 10880.94 224.33 8.58 3333258 198.06 2744819  27646.23 5686.33 17.06
Pondicherry 0.00 838.73 0.00 246.28 1085.01 0.00 93789 937.89 14712 13.56
Lakshyadweep 18.09 0.00 0.00 0.00 18.09 .00 1525 15.25 - 284 15.70
Fimm Bihar 316232 4000.10| - 0.00 5826.25 12988.67 403.58 11155.08 11558.66 1430.01 1101
egion ’
Orissa 5362.11 418392 84203 335.40 10723.46 144.35 524024 5384.59 5338.87 49.79
West Bengal 13192.40 2203.9¢ 0.00 3769.99 19166.29 798.88 1445720 15266.08 3900.21 20.35
nv.C 625012 1690.28 0.0¢ 964,08 8904.48 8796.56 0.06 $796.56 107,92 1.21
A & N. Islands 92.62 0.00 0.0¢ 0.00 92.62 0.00 73.55 73.55 19.07 20.59,
Sikkim 62.35 45.20 0.00 12.60 12015 020 9247 92.67 2748 22.87
North Assam 936.32 1423.03 3.68 219.61 2582.64 538 1871.60 1876.98 705.66 2752
Eastern
Region Manipur 0.67 403.56 0.00 4.04 408.27 0.00 322.18 322.18 36.0% 21.09
Maeghalaya 593.08 46.57 0.00 0.00 63%.55 240.71 321.38 562.09 77.56 12,13
Nagaland 2.14 173.69 0.00 12,13 187.96 0.07 131.8% 131.96 56.00 2979
Tripura 295.90 155.75 0.00 5.01 456.66 0.00 314.61 314.61 142.05 3111
Anupachal Pradesh 82,48 86.43 0.00 0.00 168.91 0.00 111.32 111.32 57.59 3410
Mizoram 17.66 134.46 0.00 537 157.49 0.00 83.72 83.72 7377 46.841
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Table 4.55 ENERGY SALES (GWh) TO ULTIMATE CONSUMERS STATE WISE DURING 1997-98

Sheet1 of 2
_ _ Data No: IND 4
Reglon State/U.Ts Total Energy Domestic Commercial | Industrial Power | Industrial Public Traction Agriculture Public Water Miscellaneous
Sold (Low & Medium | Power (High Lighting Works & Sewage
Voltage) Voltage) Pumping
1 2 3 4 5 6 7 B 9 10 11 12
Northern Haryana 8470.46 1821.30 316.57 589.69 1344.29 31.39 0.00 3842.84 210.65 313.73
Reelon Himachal Pradesh 1955.06 481.40 134.91 102072 (A) 6.21 .00 10.53 162.81 138.48
Jammu & Kashir 2098.45 507.77 304.07 24233 174.36 38.72 0.00 341.44 259.35 230.41
Punjab 17899.45 3336.56 675.59 1617.64 5430.92 51.19 0.00 6049.31 167.46 570.78
Rajasthan 14765.54 2438.31 868.75 1371.01 3824.78 98.98 206.51 4980.35 630.95 346.30
Uttar Pradesh 26714.53 7360.73 1926.00 1599.00 4560.00 385.80 858.00 9455.00 564.00 16.00
Chandigarh 660.44 212.32 150.83 67.58 112.14 15.93 0.00 3.00 {A) 87.81
Delhi 7633.48 3427.48 2087.90 $993.00 433.00 200.00 65.00 55.00 255.00 118.00
Sub-Total $0197.81 19585.87 6463.74 7500.97 15879.49 82822 1129.51 24737.47 225022 1821.51
‘Western Gujrat 28524.29 3444.65 117478 3985.95 $110.69 135.67 349.00 10774.84 460.61 88.10
esion Madhya Pradesh 24202.87 4203.88 T07.63 880.3¢ 6537.03 140.20 1256.20 10004.66 455.97 17.00
Maharashira 49612.87 9053.15 3364.57 2784.03 1520¢.43 449.06 1450.53 15630.45 1380.20 300.45
Goa 1027.96 243.89 71.89 3731 573.71 14.13 0.00 11.22 75.81 0.00
Daman & Diu 353.69 20.10 11.38 45.76 270.77 3.41 0.00 1.27 1.00 0.00
D. N. Haveli . 528.97 11.17 4,13 17.83 494.66 0.54 .00 0.43 021 0.00
iSub-'i‘o.tal 104250.65 16976.84 5334.38 7751..18 31187.29 743.01 3055.73 36422.87 2373.%0 465.55




Table 4.55 ENERGY SALES (GWh) TO ULTIMATE CONSUMERS STATE WISE DURING 1997-98

Sheet 2 of 2
_ _ Data No: IND 4
1Region State/U. Ty Total Energy Domestic Commercial | Industrial Power | Industrial Public Traction Agriculture Public Water Miscellancous
Sold (Low & Medium | Power (High Lighting Works & Sewage
Voltage) Voltage) Pumping
B 2 3 4 5 6§ 7 3 9 10 11 12
Sauthern Andhra Pradesh 24153.65 4665.52 93795 1413.52 5321.00 291.70 850.00 9798.78 (A} 875.12
Region
Karataka 17609.30 3181.82 511.93 1099.06 3233.17 160.38 26.44 9171.53 200.56 24.41
Kerela 7684.28 3798.69 670.31 534.18 2003.44 117.95 8.50 340.81 173.26 37.14
Tamil Nadu 27448.19 4288.78 2472.26 2249.89 9459.58 245.81 360.00 7281.02 318.61 77224
Ponrdicherry 937.89 144.53 48.21 5278 37333 9.86 0.00 95.14 14.04 0.00
Lakshyadweep 15.25 10.62 3.17 044 0.00 1.02 0.00 0.0¢ 0.00 0.00
Sub-Total 77848.56 16089.96 4643.83 5349.87 105%0.52 826.72 1244.94 26687.28 706.47 1708.91
Eastern {Bihar 11295.72 900.79 433.17 408.55 7121.62 35.89 668.24 1507.14 183.94 36.38
Region
Orissa 7812.04 3125.85 401.80 560.19 2892.60 15.40 169.7¢ 343.82 176.58 126,10
West Bengal 14340.14 3867.53 1738.87 1031.86 4705.50 108.80 677.87 1482.94 324.70 398.07
A. & N. Islands 73.55 31.83 19.14 5.58 0.00 5.66 0.00 0.00 0.61 10.73
Sikkim 92.47 48.85 13.98 13.99 0.00 15.63 0.00 0.00 0.00 0.00
Sub-Total 33613.92 7974.85 2606.96 2020.17 14723.72 181.40 1515.81 3333.90 685,83 571.28
North Assam 1871.60 449.57 155.49 203.82 626.04 6.00 0.00 25.32 34.76 366.60
Eastern
Region Mantpur 322.13 157.87 20.54 27.38 24.16 11.28 0,00 3.06 16.11 56.38
Maeghalaya 320.63 129.09 37.11 14.96 34.10 3.47 0.00 0.70 24.92 76.28
Nagaland 131.89 75.40 807 20.65 0.00 3.70 0.00 0.00 308 20.02
Tripura 314.61 11243 36.31 38.77 0.00 6.05 0.00 60.52 51.44 9.09
Arunachal Pradesh 111.32 81.36 7.97 16.00 0.00 10.50 0.00 0.00 1.4% 0.00
Mizoram 83.72 64,47 7.01 0.89 0.00 4.38 0.00 0.00 3.50 347
Sub-Total 315595 107019 277.90 316.47 63430 4538 0.00 94.60 135.27 531.84
Total (All India) | 299066.89 | 61697.71 19326.81 22938.66 83065.32 2624.73 6945.99 91276.12 6151.59 5039.09
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Operation & Maintenance
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National Project Manager

{As of July. 2000)
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Fig. 4.2 Organization Chart of Punatsangchhu Hydropower Project
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Fig. 4.5 Peak Demand and Power Supply Position from 1997-98 to
19992000 ALL INDIA UTILITIES
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Fig. 4.7 Peak Demand and Power Supply Position from 1997-98 to
1999-2000, WEST BENGAL STATE
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[ CHAIRMAN ] ' As on March 1999

4

] E I | !
MEMBER (DIS)VISOR (S & IEF ENGINESECRETARY MEMBER EMBER (F & MEMBER
(CP & ED) (TRANS,) (GENERATION)

Chief Security
Officer
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C.E. Distribution

Chief Engincer, Gen. H.Q

Trans. Packages of Generzl Mapager, BT.P.S
C.E., Central Commmercial Purulia Pumped General Manager, S.T.P.5
C.B., Monitosing & Information Storage & Bakreswar Chief Engineer (Hydel)
C.E., Communication, E.D.P & Thermal Projects Addl. C.E., Purulia Pumped

Research & Development
M.C., Ceniral Stores & furchase

Py. CE, CLD Storage Project

P.M., Teesta Canal Fall H.P.

Addl. C.E. Central Testing Depit. Dy. CE{Tr.l) Dy. C.E {Tr.H) Project
Addl. C.E. Communication Deptl. P.M., Rammam Hydel Project
S.E., Gas Turbine Project
[ [ | ] S.E, Jaldhaka H.P
COMML. F.M. (DIST)| P.M. (DIST) ADDL. C.E|
MANAGER (R.E) ]
I [ | I [ I
CALCUTTA MIDNAPUR BERHAMFUR BURDWAN DIST F.M Corporate
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| ! ! | b |
Director Chaimuan Legal Chief Land 0.8.D Liaison Chief Chief
(HR.D) SSC-11 Advisor Personnel  Acquisition Corp. Officer Medical Public
| Manager Officer  Vigilance (New Delhi) Officer Relations
S, P& AC Sr.P&AO & Depll, Officers
Enquiry
Addl. Manager (P & A)
P.P/HBL/AT.E, M.R)
Joint Manager (P & A)
Cprpt/I.R./MR/Board

Sr. P & A Officer

P.P/C.8/M.R./LR/SSC-I/HBL.
Shri S.R. Sikdar Chairman
Shri. S.K_ Ghosh Member (Distribution) Shri A.K. Gupta, IAS  Principal Secretary,
Deptt. of Finance,
Shri T.K. Das, [AS Member (Finance & Accounts) Govt, of West Bengal &
) Ex-Officio Member.
Shri. A.K Bose Member (Generation})
Shri D.Som, [IAS Secretary to the Board.
Shri. B.R. Biswas Member (Transmission)

Shri. S.B. Barma, 1AS ~ Sccretary, Deptt. of Power,
Govt, of West Bengal &
Ex-Officio Member.

Fig. 4.9 ORGANISATION CHART OF WEST BENGAL STATE ELECTRICITY BOARD
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WSE RAMEBES S UHtKRHE

51 RARRHEOEE

WEREL, 77 oW THEREHRE Lz, > FRIZOWCL, Bt
BHIR TH D (West Bengal) &7 v A (Assam) FiMlOBHE 2 4 —-RAED
R, MOGFRHERPHBA L, DAssamM OALE T 5 b BOHUSIE 0 1REHE (2011-1248)
FCOBHHBREOMUBMM L Y KXV, T OHE KD West Bengabll DL B2 B
i OF10 % IZ1E X 720, 2) West Bengall 2 S i IR O S DA S » K ERO A
APy P A, EHITH, 3) West Bengal WEHROBEHBARK - RELZERI B L7 —
& inbOANBRIL, West Bengall 2 21 ~E B AN 2 L BRETH D, -
T, 7—F r2EE A 2 FEWest Bengall OBEREL L L IC N ThOEHHEHE %
1ERL L. West Bengalll ~OBE ARtz B L4577 F ¥ T 2 3HEOBBEREL L O#
ABERAIC SWTRE L7,

(1) WELE
20208 TOBNBEREDKR. 74 v ORKEAILI996E DT MWH 52020
FEIIZAIBMW (M « VHATHESISMW) ~, BERAREIZ412 GWhi» 52,342 GWh~H10
T35, ZOMOEEHERRIL64-65%Th D, —F7. West Bengal DX B 111996
03,240 MW H20206E121210,391 MW~ FE®E I &1L16,975 GWhA» 554,616 GWh
NN B, T OBOETHHORITS0 % Th S,

2 #t8h

200055/ H20205F £ TO T — & L Oy EE 4 M 5 101X, B West Bengal Ml fit#45 L
T V> % Chhukha (336 MW) & B8 % 25 3 B & 41 T V> % Basochu(61 MW) 3 L
Kurichu (60 MW) DEH & B2 ICIR YW ARTWL Z L itk W [l ThH B, —F,
West Bengal/i{{ZChhukha, Basochu, Kurichu®ORRIEH 2 & A L1548, FIMCHLELET
REFITANREFRBRE FIBR60%) 12 LTHHBETRS250MW, REZHET
27,590 GWhé 72 5, |

THODLERBRO—BE LTS —# L2 3HE STV 5 Tala(l,020 MW) &
Bunakha (180 MW) (O8E0§ % 20094EH8 (1015 » S 5EMN) F TIBR LHEE, 2010-11
FEIZIE T T F v o F 2 (870 MW) D6 OB E BIFF L 20 il b4,

52 RMEBEOHEESLUFAKHE

(M FRFE |
BHEZEOFRICII2EEEXQEMICPRIT A~ 7 uSREL AV, Z0FEIL,
WEOERK L Fodic—-FERIFL SRR AHEL, ZhicBL-BHo42RE
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NBEE TR 5, YYEOBHBE L BEISDHOMEMNS R340 RFiHEE LT,
AT @ 330 Ol elar Fvvr,

1) GDPLEAFE L ORMICERWZBESRO SR BAITA NS 1 KER T
FHik,

2) GDPLEATE & OMICHBRE L BESED SNBSS 2 RIERTF A
FHik,

3) WIEEE LT, GDPOEMCAA(E IS ERER L A 5 BER TR 5,

CHODD HLTRLUREAOENBE Y — 108 L ERAEER L,

(2 THI%EH
Ny 72

a) GDPELUENITERE (1988-994ED 12654y DF— 4 | Table 5.1 )
1988~96 : &
1997~99 : 8th-Syear plan > FRl{E

b) FEALEEI L LA BEOHE
TFYPOBEERLSFYPOBMHERBML L LIz, RHFEL L Ta4E
LOOF 2 BILL, TOBEBHL500 WS, ARFERE0%. 0 RBH1] %
LLUTEALE, _ :

) ARNBHIET =8 & LCRAHCh DRI CE adot,

d) BKEH '
BELEBEEHRE D LICATRL 6465 %IC T LTRABHZHEE
L=,

e) GDPORLRETHEL L OB :
T4 VB OB BIBR R LT, GDPOMERE TRO BEEI LT
3,
8th-5 year Plan  (1997~2002) : 6.8 %
9th-S year Plan  (2003~2007) : 5.0%
10th-5 year Plan  (2008~2012) : 4.5 %
11th-5 year Plan  (2013~2017) : 4.5 %

INOOFRRREE BB (PR VA) &L, BMEE 10 %ORETE N
N BT VA AT Y ADBESH AT > T, 2018F LIS %2 HBE S Ui
R 20008 FCHWTNO S H U+ H68%DFA—fEL Lz,

o
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2) West Bengal/yf

a) GDP, EHEBEERBLGAN (1985~964ED 2443 D5 — 4, Table 5.1%
)

by BKEN
BELCBEENEL L LI, AEMPIRE LCEAE O RIFA T F60%
ERWTRXEHEZRE L,

¢) GDPORERTII L CREE ST
A v FERFOREAR RE LT3, GDPORER Y TROBEMIZ LTW5,
9th-5 year Plan  (1997-2001) : 4.29%
9th-5 year Plan  (1997~2001) : 4.29%
10th-5 year Plan (2002~2007) : 4.76 %
11th-5 year Plan (2008-2012) : 531 %

INOOTRMRERLZ S L2001 FLROERERE (PR A4) 2EEILSC
T50~55%IZ L, BREALI10%DOHWWTEhEL Bt A, BV AORK
BN EITR o7, 2014ELIRRILS.0 %h BEE L Lz, A28, 200048 F Tidv g
NOLT Y FAHAs%OR—EE Lz,

3) TRIXEEHE
BEMEOXHN BRI — 4 8 L FWest Bengalll & 1,2000~20208EF T & L7,

4) ERR - .
EROKETELAEERRO 2 TR LA BV RIZGDP & ORIC E &
MZRBEEABL OIS T RERFRIOFETH D, BERIIUTOLEEBY ChHo,

T—H Y=-462.9233 +0.28283 X X1 (R=0.987)

West Bengal/| : Y= 4247220+ 0.05661 X X1 {R=0.994)

ZIT Y: BEEHE (GWh)
X1: GDP (mi!lion_Nu. in Bhutan, Rs. crore in India)
R: HHEGREK

53 WMEBEOER

(1) 7—&v
=4 o OBABREREDOHER. BRRBHELPM T U A TI996E 0072 MWH 52020
23418 MW, FRBEE S RIZ412 GWh) 52,342 GWh~HIT 2 (Table5.2) ,
Z OB OEEH B URIZ6.4-65%TH D, Fig. S.AREBEFEHBOF -F- KV 40
ML F& . Fig. S2IEEKEAD ML FEERENTY,

5-3



BERENR (FRT U A) OXMGDPRMEMIZ2001FE 01,564 S 4 125 T L2020
WH121E 25T % (Table 5.2), R EEO—EEMN & LT, HGDPRMMEILEHO
Bk EEECBELIONLSHIE IR Sh, —EYR (10-200F) 282 &1.1~1217
RET D, 1 EREMEOELDORBLIIEOTEOABEARYE L NS = kil
BFBORRL T AN F—BHICL > C—EORBTELL TV, T —F L OB EIIA %
GDPODRINC X » TELEOM EAHE S hhE, BVBEEERT o b ioh s b2
bhd,

Fig. 531X GDPHEMA D F L THMD F Lo FERT (1550 West Bengaldt] o>
PEME & BFEC) o BEEOEBIEN KXV ORGDPOER LV LR EHBROEIZE
EBRE, TRHEERESERATRICE > THR SN TOA 7010, #8454
MY D & MALCHEIMN T B MBI 2> TVD EEZ HND, B8 AT T8
PEERE SR D BIG DSBS LD LB R B 0T, MtHEE MERE T U 5 -
&R,

(2) West Bengalili

West Bengal MO B BEBEDRKER, BRAEHIZPM T U 4 T19965E003,240 MW
25202082 1010,391 MW, SEIEEE /1 B1316,975 GWh7* 654,616 GWh~R4 %
(Table 5.3) . Z OMDELHMREIIS 0% TH S, Fig SHIBEEHEOW - & «
FUAD M RE| Fig SSIIBKEHD b Ly REFREIRT,
HERENR(FR T Y A) O GDPRIEE L 19984 L11£80.98-0.99 & [TiE — F DAE %
ARLTW% (Table5.335 L (RFig. 5.3) . West Bengal/tl >t GDPHA{E(E O Rs812 198090
FRIERLND L2102 KRE S TR TV BERB, ZHITEEMEIr L 5L 0T
B, BHIIZENRRARL TS, BEO F LY FABYIMNIC bilfEEND L)
EURADOMER D G, 20004 LARE O BPEE b 10U 004 (0.98~0.99) & R4 55 R & 72 > T
o, MBEIZRETLEAOHEEN CENITIOM 2L ST 2 L2 Hhd,

54 iRHE

() 7—=4 0KkNBERTn s |
BET -4 CHESNTOSKAME S P 7 F % Table 54CFF. = 415 1L
TG ZOMABROMCA > FATOBHA B ET A7 D=y hChD, F—x
15 £ U'West Bengal DB BB ORI HF L ARO S D= 7 BB H Y LCEHE
EBYVICHEINDbOLL, BELLEMSEL D52 BRI,

(2) T—H¥ DB

T8 DBAB/RAT  AORMIZROZEETHR Y L,
) BEFODOPOERRMILS % b 19965EBIE DA 2445 LTV <,

5.4



2) Chhukha# J 'Table SADOFHBRIZ Y — ¥ L ~O G2 EE L, R¥ L
West Bengal /i 83135,

3) FRERO M itBasochu (1 B) &Kurichu (2 ) #FRT2THER (7 8H)
& L1,

4) T—H UHPHELTCOLEERKW~LOMWO I = AKAIZERHICEA LW,

S) A v FEOEBHEICA L FOLBALCHAEN (19954 CRHEHBRD1.85 %
JCHY) BHEAICBARE T, RIS UA R T4 oD é 15,

TS O CHER LR KES /T X & Table 5.5i12, B|H&E/ST » X % Table 5.6
KERETNTT, 2020F0KKES GI8MW) BLIUEEEHR (2342G6Wh) L b
Chhukha (336 MW) . Basochhu (61 MW) 33 U'Kurichhu (60 MW) L& T =
LPTEL, LI T, 201086 E TR A3 X LTV S Tala, Bunakha, 7FF
VF o b Wolt KERERIIE TA West Bengalfi} & 25, Zh b 3 REROBRBH
{XWest Bengal DR /3T L A LR Lzt vl e,

(3) West Bengal DA
West Bengall DENFTAG /T  ADBIHIRORHZ AR & 72,

1) BETF D West Bengall{ OB ILS % 19T FEBEDOH L HERF L TV,

2) West Bengal/iZ199SEBHEDEHR (T —Z o n b0 2B<) #5H% bR L
THRATELLOE LTHBAILEAL, HEEEZRW,

3) Chhukhais £ UfTable 264D FABRIZ T — % o ~OHB{ELEL L. REL %
West Bengal N A3 8 A 35,

4) #EREDTRENSE CE, BEER210 MW (FF£60 %, FHRERL,104 GWh)
REEL LI-FRANERYEANT S,

5) FHEAKAEROERIIETEY (18) £15,

6) BHBRAT ARG EL, mKENNST A ATDODWIIERT 5,

INRLOERGETER LEEEEHR T R & Table 5.710 1, BEEHEN19994E
719,602 GWh7»520206E 054,616 GWhiZ E A A E I #35,000 GWhE 2 b, ZD 9
5 D£7,900 GWh#E 7% L O TREY, 720 D$927,100 GWhid West Bengaldt O F
KNDBETHELRTHIERLRY, ZTOHRBEARICRS > LHEERKITN
5250 MW & 725, Tala, Bunakha 5 % v F o OKXFRER L EE X2 OIF20065E
LA TH B0, FHRUAET (2000~20054F)121,260 MW (210 MW X6 units) D3 AAS 44
BThHdH, 7—F OREREROMBRED D201 2FLIRITE L HFRAXNERBLE
L0 FOSAEII20204 E TIZ3,990 MW (210 MW X 19 units) & 72 %, Table 5.70>Wh
Balance 237 A T RS> TV DERH D, THIEITBEEHRITH L T0.05-1.7 %I
THEABRCHY, FRTAHAEVIBOBRTERSKWFEEHOGHANTH S,



(4) T OKERBIROE AR

Tala, Bunakhals L7 FF v v F o OXBREEBRIT. £ FEHERFELAOEE

BB RERRE L LT RIER LRV, DoP#E CriTalalX20064 . Bunakha
IX10FYP (2008~1247) IZHEBR 3B - LIt T3, fi7ude s M BFEAY Iz 8%
LI, 7T F v o FaORBRNLBLERE, TFFvr FalioBRMEL L. 51
13 units (145 MW X 3=43S MW) % 20104 LLBR I, 45 2 #1123 units (145 MW X
3=43S MW) Z201 HELIRICZ N EhBEATS L LT3,

R DR S EROMIZ Z 2 CILBRENIT - X 0 L, BRAT U RICBAL
787> 1= Mangdechhu (600 MW) BDoPDHENZIZ Y X FENTND, BIZNAT LR i
DI OBIRA20I0EEIC BB T3 2 & 25, Mangdechhu BFEiiz. 2012400/
ERATDHZ b4 5, -
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Table 5.1 Input Data for Power Demand Forecast
Bhutan West Bemgal
No. W Bengal Whole India Whole India
of Year | Energy.req. GDP Population Energy.req. GDP i Population
data (GWh) {mil Nu) : (GWh) (mil. Nu) (1,000)
1 1985 na na na 9,425 156,566 756,500
2 1986 na n.a na 9,700 166,391 ! 770,780
3 1987 n.a n.a n.a 10,560 176,832 785,320
4 1988 143.000 1,993.6 n.a 11,026 187,928 800,140
5 1989 142.341 2,087.11. n.a 11,494 199,720 815,240
) 1990 161.619 2,224.6 na 11,982 212,253 830,630
7 1991 186.699 2,3034; na 12,491 213,983 846,302
8 1992 195.256 2,406.6 na 13,352 ¢ 225,240 867.818
9 1993 198.496 2,553.3 na 14,625 239,145 883,910
10 1994 298.161 2,716.1 na 15,126 257,700 899,953
I 1995 390.433 2,920.1 na 16,025 276,132 915,964
12 1996 411.640 3,109.01 - 600,000 16,975 296,845 939,540
13 1997 462,182 3,286.2 na - - -
14 1998 524.766 3,453.6 n.a - - -
15 | 1999 595.867 | 3,705.5 n.a - - -




Table 5.2 Power Demand Forecast of Bhutan
Low Middie Hight Elasticity
Year Energy Peak Energy Peak Energy Peak of Energy
(GWh) (MW) (GWh) (MW) (GWh) (MW) to GDP

1991 187 22 187 22 187 22 438
1992 195 23 195 23 195 23 1.02
1993 198 33 198 33 198 33 0.27
1994 208 70 208 70 298 70 7.87
1995 390 70 390 70 390 70 4.12
1996 412 72 412 72 412 72 0.84
1997 462 81 462 81 462 81 2.15
1998 525 92 525 92 525 92 2.66
1999 596 105 596 105 596 105 1.86
2000 678 119 678 119 678 119 1.79
2001 739 130 750 132 761 134 1.56
2002 803 141 827 145 851 149 1.51
2003 854 150 891 157 930 163 1.56
2004 906 159 959 168 1,013 178 1.52
2005 961 169 1,030 181 1,102 194 1.48
2006 1,011 177 1,097 193 1,188 209 145
2007 1,062 187 1,167 205 1,278 225 1.42
2008 1,115 196 1,240 218 1,374 241 1.39
2009 1,171 206 1,317 231 1,475 259 1.37
2010 1,228 216 1,397 245 1,582 278 1.35
2011 1,287 226 1,481 260 1,694 - 297 1.33
2012 1,348 237 1,568 275 1,812 318 1.31
2013 1,411 248 1,659 291 1,937 340 1.29
2014 1,477 259 1,755 308 2,069 363 1.28
2015 1,545 271 1,854 326 2,209 388 i.26
2016 1,615 284 1,959 344 2,355 414 1.25
2017 1,687 296 2,067 363 2,510 44} 1.24
2018 1,741 306 2,156 379 2,644 464 1.22
2019 1,796 315 2,248 395 2,784 489 1.21
2020 1,853 325 2,342 418 2,930 515 1.21




Tabie 5.3

Power Demand Forecast of West Bengal

Low Middle Hight Elasticity
Year Energy Peak Energy Peak Energy Peak of Energy
(GWh) (MW) {GWh) (MW) (GWh) (MW) to GDP
1991 12,491 1,842 12,491 §,842 12,491 1,842 5.21
1992 13,352 11,992 13,352 1,992 13,352 1,992 131
1993 14,625 2,574 14,625 2,574 14,625 2,574 1.54
1994 15,126 2,788 15,126 2,788 15,126 2,788 0.44
1995 16,025 3,016 16,025 3,016 16,025 3016 083
1996 16,975 3,240 16,975 3,240 16,975 3,240 0.79
1997 17,986 3422 17,986 3422 17,986 3,422 1.32
1998 18,776 3,572 18,776 3,572 18,776 3,572 0.98
1999 19,602 3,729 19,602 3,726 19,602 3,729 0.98
2000 20,465 3,894 20,465 3,894 20,465 3,894 0.98
2001 21,166 4,027 21,367 4,065 21,567 4,103 0.98
2002 21,996 4,185 22414 4,264 22,835 4,345 0.98
2003 22,859 4,349 23,513 4,474 24,180 4,600 0.98
2004 23,756 4,520 24,667 4,693 25,605 4,872 (.98
2005 24 689 4,697 25,880 4,924 27,116 5,159 098
2006 25,660 4,882 27,152 5,166 28,718 5,464 0.98
2007 26,669 5,074 28,489 5,420 30,415 5,787 0.98
2008 27,850 5,299 30,032 5,714 32,365 6,158 0.99
2009 29,084 5,534 - 31,661 6,024  34,44] 6,553 0.99
2010 30,374 5,779 33379 6,351 36,652 6,973 099
201! 31,722 6,035 35191 6,695 39,007 7,421 0.99
2012 33,130 6,303 37,103 7,059 41,514 7,898 0.99
2013 34438 6,552 38,937 7,408 43,980 8,368 0.99
2014 35,799 6,811 40,863 7,775 46,593 8,865 0.99
2015 37,214 7,080 42 885 8,159 49 363 9,392 099
2016 38,685 7,360 45,008 8,563 52,300 9,950 0.99
2017 40,216 7,651 47237 8,987 55,412 10,543 0.99
2018 41,807 7,954 49 577 9,433 58711 11,170 0.99
2019 43,463 8,269 52,035 9,900 62,208 11,836 0.99
2020 45,184 8,597 54,616 10,391 65,916 12,541 0.99




Table 5.4 Hydro Power Project of Bhutan

Year Name of Project Out Put Unit cap. Unit Generation Accumulate

(MW) (MW) (GWh) (MW) (GWh)
2000
2001 [Basochu 61 61 291 61 291
2002 |Kurichu 60 60 322 121 613
2003 121 613
2004 121 613
2005 121 613
2006 |Tala(1,2) 340 170 1,320 461 1,933
2007 |Tala (3,4) 340 170 1,320 801 3,253
2008 |Tala (5,6) 340 170 1,320 1,141 4,573
2009 Bunakha 180 180 688 1,321 5,261
2010  |Punatsang (1,2,3) 435 145 2,165 1,756 7,426
2011 |Punatsang (4,5,6) 435 145 2,165 2,191 9,591
2012
Total - 2,191 - - 9,591 - -




() Installation capacity(MW)

Table 5.5 Peak Power Demand and Supply Balance of Bhutan
MW)
Demand & Supply Balance in DOP network Supply from CHP & New Plants New Plants (Big size) for W.Bengat Total

Peak Supply Surplus sarplus
Year | Demand Hydro  Dicsel | Total | Balance | CHP  Baso. Kuric. | Total for Tala Bunakha Mangdech. Punatsa. Total | (New plants

(Middle) (336)  (61) (45 W.Beng. | (1,020)  (180) (425) (760) +Surplus

) 2 |90 ® [ ~® | O=GrD

1995 70 8 i2 21 -50 336 336 286 286
1996 ” 8 12 21 -51 336 336 285 285
1997 81 8 12 21 -61 336 336 275 275
1998 92 8 12 21 -T2 336 336 264 264
1999 105 8 12 21 -84 336 336 252 252
2000 119 8 12 21 -98 336 336 238 238
2001 132 8 12 21 -111 336 61 60 457 346 346
2002 145 8 12 2t -125 336 61" 60 457 332 33
2003 157 8 12 21 -136 336 61 60 457 321 321
2004 168 8 12 2 -148 336 61 60 457 309 e
2005 181 . 8 12 21 -160 336 61 60 457 297 297
2006 193 8 12 21 -172 336 61 60 457 285 40 340 625
2007 205 8 12 21 -184 336 61 60 457 273 680 680 953
2008 218 8 12 21 -197 336 61 60 457 260 1,020 1,020 1,280
2009 23 8 12 21 =211 336 61 60 457 246 1,020 186 1,200 1,446
2010 - 245 8 12 21 =225 336 61 60 457 232 1,020 180 435 1.635 1,867
2011 260 8 12 21 -239 336 61 60 457 218 1,020 180 870 2,070 2288
2012 275 8 12 21 -255 336 61 60 457 202 1,020 180 870 2,070 2272
2013 29 L] 12 21 =271 336 61 60 457 186 1,020 180 870 2,070 2356
2014 308 8 12 21 -288 336 61 60 457 169 1,020 180 870 2,070 2,239
2015 326 8 12 21 -305 336 51 60 457 152 1,020 180 870 2,070 2,222
2016 344 B 12 21 -323 336 61 60 457 134 1,020 180 870 2,070 2204
2017 363 8 12 21 -342 336 61 60 457 115 1,020 180 870 2,070 2,185
2018 379 8 12 21 -3581 336 61 60 457 99 1,020 180 870 2,070 2,169
2019 395 8 12 21 374% 336 61 60 457 83 1,020 180 870 2,070 2,153
2620 418 8 12 21 -397 336 61 60 457 60 1,020 180 870 2,070 2,130

Note:




Table 5.6 Energy Demand and Supply Balance of Bhutan
(GWh)
Balance in DOP network CHP & New Plants Surplus New Plants (Big size) Tetal
Energy Supply Supply in Bhu, surplus
Year | Demand Hydrc  Diesel | Towl , Balance CHP Adjusting Baso.  Kuric. Total to Tala Bunakha Mangdech. Punatsa. Total |(New piants
(Middle) (1,660) {291)  (322) W.Beng. | (3,962) {688) (1,800)  (4,395) +Surplus)
® @[O0 @ _|0=0r0 ___ . & |00+
1995 3% 7.50 0.06 7.56 <3831 1,965 -18 1,947 1,564 1,564
1996 412 10.25 0071 1032 -4017 1,828 3 1,831 1,430 1,430
1997 462 10.25 007 1032 4521 1,828 1,828 1,376 1,376
1998 525 10.25 007! 1032 -514| 1,828 1,828 1,314 1,314
1999 596 10.25 007 1032 -586| 1,828 1,828 1,242 1,242
2000 678 10.25 007§ 1032 -668¢ 1,828 1,528 1,160 1,160
2001 750 10.25 0071 1032 2740 | 1,828 29 2,119 1,379 1,379
2002 827 10.25 0071 1032 -817| 1,828 291 295 2,414 1,598 1,598
2003 91 10.25 0.07{ 1032 8811 1,828 291 322 2,441 1,560 1,560
2004 959 10.25 007} 10.32 -949| 1,828 291 322 2,441 1,492 1,492
2005 1,030 10.25 0.07! 1032 -1,020( 1,828 291 32 2,441 1421 1,421
2006 1,097 1025 - 007; 1032 -1,087 1,828 291 322 2,441 1,354 660 660 2,014
2007 1,167 10.25 007! 1032 -1,157] 1,828 291 322 2,441 1,284 1,980 1,980 3,264
2008 1,240 10.25 007: 1032 -1,230| 1,828 29 Ky 2,441 1,211 3,300 3,300 4,511
2009 1,317 1025 007 1032 -1,307| 1,828 291 3R 2,441 1,134 3,960 344 4,304 5,43
2019 1397 10.25 007 1032 -1,387] 1,828 291 322 2,441 1,054 3,960 688 1,083 5,731 6,785
2011 1,481 10.25 007! 1032 -1,470| 1,828 29! 322 2,441 971 3,960 688 3,248 7,896 8,366
2012 1,568 10.25 0071 1032 -1,558 | 1828 - 291 322 2441 £33 3,960 688 4,330 8,978 9,861
2013 1,659 10.25 007} 1032 -1,649| 1,828 291 322 2,441 92 3,960 688 4330 8978 9,770
2014 1,755 16.25 007§ 1032 -1,744] 1,828 291 322 2,441 697 3,960 688 4,330 8978 9,675
2015 1,854 10.25 0071 1032 -1,844 | 1,828 291 322 2,441 597 3,960 688 4,330 £978 9,575
2016 1,959 10.25 0.07: 1032 -1,948 | 1,828 291 322 2441 493 3,960 688 4,330 8,978 9,471
2017 2,067 10.25 007 1032 -2,057% 1,828 291 322 2,441 384 3,960 688 4,330 3,978 9,362
2018 2,156 10.25 Q.07 10.32 -2,146 1,828 291 322 2,441 295 3,960 688 4,330 8,978 9,273
201% 2,248 10.25 ¢.07 10.32 -2,237 1,828 291 32 2,441 204 3,960 688 4,330 8,978 9,182
2020 2,342 10.25 0.07: 1032 -2332| 1,828 291 322 2,441 109 3,960 688 4,330 8,978 9,087




Table 5.7 Energy Demand and Supply Balance of West Bengal
{GWh}
Balance in West Bengal Requirement of new power plants equivalent to
Year Energy Supply Increase thermal p.plant 21 0MW/unit Utlity factor= 0.60
Demeand Gen. Purchese ~ Total Balance of Capacity  Accumulate ; OGneration  Accumulate | Wh Balance
(Middle} India Bbutan Total Available Balance (MW) of MW {GWh) of GWh (GWh)
) @ @ __1 229 | @0 o B 0
1995 16,025 12,758 3,393 1,564 4957 17,755 1,731
1996 16,975 13,898 3393 1,430 4,823 18,721 1,746
1997 17,986 15,000 3393 1,376 4,769 19,769 1,783
199§ 18,776 15,000 3,393 1,314 4,707 19,707 931
1999 19,602 15,000 3,393 1,242 4,635 19,635 34
2000 20,465 15,000 3,393 1,160 4,553 19,553 -912 945 210 210 1,104 1,104 192
2001 21,367 15,000 3,393 1,379 4,772 19,772 -1,594 683 210 420 1,104 2,208 613
2002 22414 15,000 3,393 1,598 4,991 19,991 -2,423 829 210 630 1,104 3,311 888
2003 23,513 15,000 3393 1,560 4,953 19,953 -3,560 1,137 210 840 1,104 4415 855
2004 24,667 15,000 3,393 1,492 4,885 14,885 -4,782 1,222 210 1,050 1,104 5,519 737
2005 25,880 15,000 3,393 1,421 4,814 19,814 -6,065 1,283 210 1,260 1,104 6,623 557
2006 27,152 15,000 3,393 2,014 5,407 20,407 -6,745 680 1,260 6,623 -123
2007 28,489 15,000 3,393 3,264 6,657 21,657 -6,832 86 1,260 6,623 -209
2008 30,032 15,000 3,393 4,511 7,904 22,904 -7,128 297 1,260 6,623 -506
2009 31,661 15,000 3,393 5438 3,831 23,83 -7,829 701 210 1,470 1,104 7,726 -103
2010 33379 15,000 3,393 6,785 10,178 25,178 -3,201 EXd| 1,470 7,726 475
201 35191 15,000 3,393 8,866 12,259 27,259 -7,932 -269 1,470 7,726 -206
2012 37,103 15,000 3,393 9,861 13,254 28,254 -8,849 97 210 1,680 1,104 8,830 -19
2013 38,937 15,000 3,393 9,770 13,163 28,163 -10,774 1,925 420 2,100 2,208 11,038 263
2014 40,863 15,000 3,393 9,675 13,068 28,068 -12,795 2,021 420 2,520 2,208 13,245 450
2015 42 885 15,000 3,393 9,575 12,968 27,968 -14,917 2,122 420 2,940 2,208 15,453 536
2016 45,008 15,000 3,393 9,471 12,864 27,864 -17,144 2,227 420 3,360 2,208 17,660 516
2017 47,237 15,000 3,393 9,362 12,755 27,755 -19,482 2,338 420 3,780 2,208 19,868 386
2018 49,577 15,000 3,393 9,273 12,666 27,666 219110 2,420 420 4,200 2,208 22,075 164
2019 52,035 15,000 3,393 9,182 12,575 27,575 -24,460 2,549 420 4,620 2,208 24,283 ; -178
2020 54,616 15,000 3393 $,087 12,480 27,480 -27,136 2,675 630 5,250 3,311 27.594 458
Increase
'99~2020) 35,014 - - 7,844 - - - 27,169 - 5,250 - 27,594 -




Fig. 5.1 Energy Demand Forecast of Bhutan
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' Fig. 5.3 Elasticity of Energy to GDP (Bhutan & W.Bengal)
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Fig. 5.4 Energy Demand Forecast of West Bengal
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Fig. 5.5 Peak Power Demand of West Bengal
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T — 4 EEAR26.7 ~284" | FIE88.7° ~922° [T{ilE 5, EIHIL46,620km’TH Y .
ML OB A EEMEIT 170km, FHEII300kmizds & 5, bRt v FvURCHPEEEELE L,
PEET7,000mE B2, £94,000mELE ORI TR L UOKREET S, K., EfMoA
v FEE OFEGEHE CIERR200mEL T E TTFR 5,

Punatsangchhuil 7 — #Z EOJEBHE ~ 7 vILRICERZRE L, BHICKA TS, PunakhaT
Mochhu & Phochhu @22 @ RT3 3 L. Punatsangchhu # K L. A o FE D AssamM| T
Brahmaputra {2895, ERIII20kmTH O, 1 2 FE CidSankosh)! & BEiTN 5,

Survey of BhutanFE1TOERIB|MEIC LA, EHMOSRAKRII400~600mm, Punakha,
Wangdue Phodrang it O P HEKIL700~900mmiEE ThH 53, P& BRIz ToR
FE TIX2,000mmEBA B L ZALH 5, 1 FEE ORISR FHUSIIEREtEoRE L
20, FERAKR3,000~5,000mmis & T B EFTMIKTH D,

FUA—ORBILIVANLIAETOIr BEIBHRMTHL, SANBELEL.,
Punatsangchhu ™ SEER O #HEj il 20D & 5 Wangdue PhodrangfH i CidKBI30CE2E X, 1H DK

BIOCREE TTFA5, HEITHOR b EESZ L BHT,200 mYs, EHORGHEDD
RV T60 mSRE Th B,

62 &BELURBBNF
6.2.1 SMBEMF

PunatsangchhuBt 35 O R R IIDoPIZ L W Fig.6.11257 9 & 33 ¥ L 54> 5 Gasa, Punakhra, Shelgana,
Wangdi, Gaselo, Basochhu, Tashithang, Damphu, Sonkosh, Drujeygang® 1 0f& R OBRIFTIZ BV T
BRSH TS, SEMFFOT -5 OREHS X BB Table 6,117,
- R[RERBAIFTON, PHEHOWangdi & THEERODamphuid 199 4RI FERITOME CER S H
id _fBHUTAN POWER SYSTEM MASTER PLAN | {233V CER @ S 7 Class AOBIRIBT CH 1 |
R, J[E, BEOMCESE - BrR, AXE AR, DREESBEASHL TS, Wangdill
BB HEH AR B, & AR O LA 10kmic LB 5,
7 —4 BT I (BHUTAN POWER SYSTEM MASTER PLANJ (Z L0 &+l F( Y [E
SEBAMMOK SBMER, KEBERS A THISEFTBRESA, AXSRERX v
PU—ZRBEINTVD,



6.22 MRRWMMA

Punatsangchhu® Hi B3 DoPIZ X ¥ Fig.6. 1R 4 L B8 b 6T OBBIFTIZ BV CBA S h T
Do AP T LFEA 5 Yebesa, Wangdi Rapids, Dubani, KerabaritD48 81T, TH ClI PR
Maza Fall, THEOToshiding2BHFT CHRESBR S h T3,

A A CldYebesa, Wangdi Rapids, Dubani, Maza FallBBBIFFo> B BT — 2 2 AFE L7,
Yebesa, Wangdi Rapids, Dubani# RIFF iz BV CIRRIZB R BOBR LITHOIATEY . Z0OF—4
bAF L, FEAFOT— 5 OREBR L UBRMM A Table 6.11274, 055, Wangdi
Rapids@ MATIIHEIHAUIZ S & BT <, & LMD EFAE%RmIci BT 5,

63 HE#HEAOKR
6.3.1 Wangdi Rapids MK kR 7 —4 DRIE

Fig6.1% 5 b 4345 £ % i Wangdi RapidsBIZAFHEHEIHSIZ R bIE< . & MHLAD L iR
kmicfLBT 5, LidioT, ybim;ﬁmﬁﬁiztﬁxmc ZORKBIOT — & HRICEET S
TEEL, |

Wangdi RapidsfIZK BT OB 7 — # 1356272 b ODRERSY (1992~ 1999775+ 5, 40 B
SEATH B R Fig 6. 215, & OHRET — & OWEMEERIET 27 DICHBNOFRT — 4 £ O
TN~ AR—=T R LI & AFig6 HORTRRNB LN, 2EMCHBELRAIROELR
RO LT, Wangdi RapidsBIAFTI O BT — 2 1 IBWETHD - L BB S I,

it‘mif—ﬁmﬁﬂﬁ%mﬁiétwmk$Ltmaﬁwmi$~ymowrz&y

PR EAT o7 & 2 AFig 6 AR T RERNZ Sz, Power Spectrumidfrequency=0.08 (1/12)
FHELAA TREIC R & B 2 EE LRV, 2 3SR A o BRI -~ ﬁifiﬁﬁﬂwiﬁ L
TWHTLERLTEBY, BERUOKEREAMIIED LI o1,

6.3.2 Lo #xkER

Wangdi RapidsFIZKET 26 4 AMEOMICIHBRIR X RERIZEFRL TORNESD, & LH
RO FE I Wangdi RapidsBKFT O R T — ¥ L OFISEHERE CRIc LD Bl L,

Qd = Qg * Ad/Ag
Z I,
Qs Z Lt SR (m’/s)
Q Wangdi Rapids I KBr#LA5ER (m'/s)
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Aq & LR (k)
A, Wangdi Rapids /K FTsii&iafd (km?)

A AR O H RIEE B 4 Table 6,210, WM & Fig.6.51277, WSmA, TR EU FO L
BOCHD,

Wangdi Rapids#ll AHT $h g1 K AR
Bk Em : A (kmb) 5,640 5,796
EHTRE : Q(m'fs) 290 208

Fh, FARE TOISKIRERRIL640mY s Th D,

64 MHEmgOoRKE
6.4.1 BEEMAK

SHE LA 0 1992~ 19994 D B LB K HERIZ DUV TGumbeliBiz & W EERAHB 2T, UTFoO
HEMGELN,

LESLTS
BEET (4) 5 10 20 50 100 200 1,000
HAKBQ (mYs) | 1,469 1,630 1,784 1,984 2,134 2,283 2,628

TRH ORI, BBRIEONRLEIC BT 3 KA F X ORFSICANL RS,

6.4.2 TIREBXHK (PMF)

n ®/ = _ .

FAOFEHEAKRIC WL, AHEORFORB L CHSWEES L BE TS L, 7
BAtA (PMF : Probable Maximum Flood) OF#HZHRATH I ERRETHLEEZ LN
5, PMF& X, HHHUETHRBIIICEZ D 25, RBBLOKIRENRER LB LVWRET
HMEbENhHZTFRIND Ak EERBSND,

PMFIZLLFOFMETHE I NS,



& TFHERKEARPMP)OIE
& B OIER

® PMPOWFTAELSY

® H{ROER

o HREHKROBRE

(2) FIRERCKMEAN (PMP) DOHHA |

PMPIIFEHTMERERS &, HIAEMERSIC K S5 23, Punatsangehhu FEI O RERITZIE 4 R
3 &, FOBAIFENEOBengalE M LK EALFEHACER L, LrbEREN L~ T
LI BB IR AL, THiE £ O < T LB CEBREMEBRIC O 2V 2 E b,
AR ORBN LR 2 FEA TV D LELLAS,

AT ICPMPEHO FMHZ T, _

(£# : Manual for Estimation of Probable Maximum Precipitation, WMO* No.332)
*WMO : World Meteorological Organization

1) HiF KT O ERK o
Fig.6.6/ 759" & 9 121/50,0004#1F4[X] & ¥ Punatsangchhufii @ & ~ 7 ¥ (LRI MIAHE 0
REMFERE 2 v V2B THEE L, 2B, EREHBEOREG L. XKE (hPa)
WBRELTHD, (Figs 7

2) KROHMORIE

KEORMBIISOhPaEIZEZ D2 & & L, HEORREZ T2V E (Nodalsurface) %
300hPad (RE L, 40ds, MARORKRIIRAN TSRO,

e Vi-ap(a,-a,) 1

Y gp
il o
R : AR (cm/sec)
Vv, L SEERARE (em/sec)
Ap : MABEFROSIEZE (hPa)

Q-9 TRERRABRE LG, RUERCOEE (gke)

Y : AKERREE (om)
£ c WAMEE (cmisec?)
P : KOEHE (g/em’)



SIC, BONDYICRAREWERAWA L L L ELT A AV a VAERAT -
Bl FEAZDEHRAILD,

_0.8813x71-A p, (w1 -ws)

R
Y
I
R : 24BN R (mm/day)
\Z L PIHARE (cm/sec)
Ap,  ABEFHOKEZE (hPa)

wi-wz  ERERRAERE L ORHERTIC ST 5 PRE (gke)
Y D ATEEERE (km)

3) KR&RT -5 (BREME) OBE

[T —F & LTRIR, MEAHBER LURER, & AfURO 10km EFICHIE S S
Wangdi S BAF (EL.1,180m, 191~976F) (CH 2 BBIEERA L, 2k, &
EHAELET—# S ABMORLD, PMPLHBUTHETZZ L& L, 75D
REMEIKRO L I L TRDT,

&, = Y  HEABRKEDA PHEORREIICEHEA L, &
B, EEICLDREOEMEIZ-0.6CT/M100m: L7,

HAWE (R-H) : HOBME (max, min) ON, minDfE % % A ONRR
WEL L, £OFTORBHEN%EEH L, HH
& ARSHEE OBEMRIL B A COBMR R L iZ300hPa
TSO% & B LI ICEREILE -,

W OE (V)  HEHEROPN, W (6A~98) iciganck
BEA 2m/s R Uiz, 7230080 L B A O R hnR
i, b RATOBRAER L TIZ300hPaT50m/s &
RAHELIICEHRELLEET,

4) KBOBE _
 EOSEOBTRL D KBRE4SWPACRELE., - OREEIC LTS TCHEM



L,
5) Fig6. 7V 4 &9 12 10km Iz B FREARS & {ERK 4 5, A TR OO 3 B % Table 6.3 (2 75%,

6) Table 6 417R 7 & H I A BEHRMBREIZ R R LABRREERIC L nEFEs3E
-é_? o]

PLEDRRDOTable 6,517 F L BY ¥ ADHBICEIT BPMPO AR THA Rd S &
358 mm/day & 72 5,

(3) BAIROIER
SBEIORH TIRBABEDONA K0 75 THRAFTE R 5710, Snyderd F i % VT
EEOBNARE, U ERSAHETS L L L, 3 BUEORRIE. RS
COVTR L2, TRBSICOVTIHIERBEE L LTRRTA DL LT, eRfisro®k
RRE emiC ST 5 BT (Fig6.8) 2ER L7,

@) PMPOBSEINFIS L O ST |
WA RAGRMEAL O 3, JEHTR b7 PMPAK b 6B RAEIC AT S LB BB A D B,
BU4Y U BEAE B Rk R O R RTRE & MART R AR ket L7,

R-422 - D
T2, R BRE (mm)
D: BEEER (hr)

ZOFER A Table 6.6177RY AR P Amange & ILHHBA S - L bR L 25 L R AG /D
RIZbOTHY ., ELFEDERLIE. ZTOMM0 S 5 ICHEEEAR mo/hrd E LAV
DTHL,

(5) B _ _
Table 6.7\ R4 &0 AR & BAIC L 0 T2 L BHHH i (Fig.6.9)»%48 5
N5, EROFR, I RBILB,524m s HB AN S, '

(6) EEHRBEOHEELPMF

FH (TA~9R) OS%REERRBITom /st REHRR L T5, w2, ¥ AHEOPMFE
13,524+376=13,900m’/s L HE I h 3, '
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(7 7oy bEOHE

=4 EC B TR E O R R A R OBE£ O ChhukhasK 1) BB & BEX T DO Tala
KRBT DOE K B ILSPF (Standard Probable Flood) & ¥ RO LB TH D, SPFOE
IE—RRIZPMFD40~60% THDHZ &N D, RICPMFDS50% & 9 4vid, Chhukha?>PMF X
11,320m"/s (HI5HE#:3,550km?). Tala®PMF{12,500m"/s (FiIKETH#:4,028kmH) & 72 B, “h b
OB & A S 7T F v o F 2 OPMFI3,900 m'/s (i8R A S, 796km?) % Creager > /AR,
LD R Eic ey b LR EFig6 10I0RY, LY, Zhbisor
Yz NOPMFIIHISREC=100FEIC 0T 5 Z L B0 5,

6.4.3 KAMREAK (GLOF)

(1) —f%

KITMOBRBU RS S 8K (Glacier Lake Outburst Flood : GLOF) oK 1L & PR
EROHIR (b~vJ%, 7IFAH, 3—-m oy ATATAE) CRET D, b+ Lk
Mo, T2 EOMF SN, AR RE Y FEOFy MIFTERRELTNS
TEBBEINTVS, BATICGLOFD A A =X A& f T,

1y Sk T DR R
KL, ¥ AHOERBRIIFERINAMRIZL > TROIDICKETE B,

® FL—-2HAILLAM
® KMz K D& AW
® TL—L BT A AT BELH

FRA-AB IO~ VERETCIIE L BLRT A AT E2FHE L AL
AAFHBERIZEL HLTEY ., GLOFOTERE 2> T3, ZOFEOKFTMBR
Eh3BRIIROLIITEBLZLNS, :

9. MOTKEMOKTOREL, ZORBICERREL— 2B LR, JRIC
LHHBCHKIBL, TOEL— 2 FADOLERICKDIZE > TKFIEEERTH LI LD
ThDH, EL-VERIRLOILREDEREIPIOMEBILLOLHY, D2 T ADK
ARSI A—F—, P2z’ m’ KETHLOLHFETS,

BB, TL—rF LN TOXRKEERTNEINTCTARATEL— L EBRDE
L=l ERER D, Bt T YR Tl B TRONIOKM A SEFES L6, &
HANEPEDLZ LIZLDKTIEEL-E bV D Adead ice & 72> TEREE L— NI
ETHHIBB|ERLND, |

— %, KITIC L BEZ LOWILT T AHRD— 1 v /8T AT R & D RS TR



ﬁ%ﬂéﬁ%ﬁﬁ\%ﬁﬂﬁ\kﬁg‘%%\74X7¢~w@%$\ﬁﬁ®%w&%k
%Kié*ﬁmﬁﬁ&ﬁTﬁ%Kiofﬁmﬁmﬁﬁﬁwyfé:&Kiék%%%ﬁ%
BIFTARBMEAKEL 5,

2)F L A K o TR SRR O R BER .
Tl L AORRBERE, HBEOANT LDREDRBEL 1 CY 7, H A
SREOBRBIREI DT ONE, ZOBT, v YK TL BONEES LT
vMyFAﬁN4Ey7%@:?¢\%6wmmmk%®74z7x—wﬁﬂniayA
BAFXRERLEZ OIS, A CLTREE LTEDE L— Y OMK. Bh. S5
TARITEV—VOBRAE, [BICbKECEEShE,
ZOROKTHHRILIA~IA DT RV JUCEP LTH Y, BiBLOBEI L5
KT DRI I 9 KBTI 5K M~ DA DRI T B DI, KM AR L5 L
BRI LIE L= MOBRBROMMES KB+ 2 LI L0 AT B LD L £ 1 b5,
:@i5K*mﬁﬁtﬁmegiwmwﬁﬁmiDﬁmmmﬁtn\éBK,%VHV
BB HORBIEALTOD L EICKETCT 4 X7 4+ L ORI L ) —ei i £ &
DARDBBEIS % & EL— 2 5 AMIBRICEBAMB~ L o b DL E2 b E,

3) FK MBI K 1%

GLOFDAA K 757 BFORE ERRY . €= BEBITTL k- 1%, S
ﬁﬁf&@ﬁ%ﬁ?%éommmmemﬁﬁﬁmdmﬁwﬁﬁukﬁ<Eﬁén,Lm
bREORR., tRORM,. ThIZHI MAOBBLEB Y ELERLHTS 270, BE
DEFRDPHRT, —RICTFHWIZAN ) I Lo T E— 7 RENMET S = L ’REES
rw7oit\kﬁ@i@ﬁm%éné:abﬁﬁwutﬁfbén

(2) BEOEH
rRaphstreng Lake, Lunana, (Bhutan) Report on Flood Mitigatory Measures {Phase 1- -1996) by
WAPCOS) IZ i, Punatsangchhu@#t?kaf)b\TMFO)4{¢7§>ﬂﬂ=éﬂ'(b\é

I%O&m:MMmmﬁﬁﬁwﬁﬁﬁ$ﬁK£5&*\EHK%ELM%%%@
1960 7K : Lunanafts 308 o sk iz 8812 & Ak, SHRERkE: .

1968 HEA : BFIC L DK, Wangdue Phodrang D53 H

1994 K : Lunanaffus B8R o K 7111 2 2 ek

PunatsangchhutPunakha TPhochhu & Mochhu23 8 L. B ah 5. =~ o 5%, Phochhuo
HiLAB O Lunana i iXRaphstreng Lake & Luggye Lake D2 0D K & 2K MTNTFE L, FROE
¥ Punatsangchhu (OGLOFIL Z OHUKOKFHIZEE LTV 5
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(3) R E R ATHT

Lunanaftti % .0 @A L 0 _EROXPIMOSATIREL REBERT — 4 oML,
BWRONE, T, BFECS 2B, FIC 19944 K H B e K BiTE XK S O i 22 2k
AHE L, KIMRERAKOABHEORREERLER T L L LT,

) EERT ¥

WRERT— 7 & L TIIARERBEA00 kmPUFHEEOEGHICHE 5720, BRE
FWEEDLOREENS, SPOT, J-ERSEHZBEINEN60 kmiBE D DEROT -4 4
YA 2T HHLERDY, BREBIBITSEABRFROR—BAR AR EOTEENREN,
T, BAEPHEBHAS RETH T — 4 BAEZITo-TCVWILI/ET -4 L LT
LANDSAT-TME # » RADARSATHEI#§ %8R L 7=, _

LANDSAT-TMER I ZBREF BV, EOVLRWTF—FRNAFCELZHETEFD T
%, LANDSAT-TM7 — % {ZNRCT (National Research Council of Thailand){Z J. ¥ %15 « B
ERTEY, HEHEIZLANDSAT-4,5% O%-E Path138, Rowdd1 D7 — ¥ TIRIF N S—&Eh
T3, REORER. BFOEOVRVERIISBLARVA, 19944EOIKAITEICIIEIR
DIF & A ERVRIFRT — ¥ OEEFRERS L,

BEHOF—# AL TREROV 2V R ZLANDSAT-TMER A {G LR oo s,
TOEEERT AMET —# £ L TRADARSATS —# %8I L 72, RADARSATER I < 1
It EAL—F—ERTHY, Ff - ML T2XETEATTETHD, KEE
HiZ1996FBE B Th Y . T —# I IRADARSAT International Satellite Data Distribution Center
WKEDERE - FBIhTWD,

A E, KFEH O EERMFTIHEAT 27— 7 [11994F10H OGLOFDR# 2 ZL LT O
42— Thb,

No. 1 1988E11H24H  (LANDSAT-TM)
No. 2 19944F 1H25H  (LANDSAT-TM)
No. 3 1995%£10H 27H {(LANDSAT-TM)
No. 4 19985 98 1H  (RADARSAT)

) KFTAOHEY : :
UEOEEBEROT— 4 ZEA LK., BE, ERSOHEERMEL KA Y Lk
R, TOE(LEFig6.1148 L UTable 6.8iZ7R 3, FIKAI DT o TidPhochhukk L FiL o
2 >DOXKIMi (Raphstreng Lake, Luggye Lake) AFHIKEWZ & B0 D, Tz 2
SOKEMOER, BB L0 LAHENLOERETT,



KT 5 It s 00 BE e i WA (km®)
(km) (EL m) 1994 1995
Raphstreng 117 4,440 1.2 1.3
Luggye 121 4,560 1.1 0.9

3) 19944EK AT s ik K > IR

Fig.6.12iX19944E [0 12 T - 7o Bk AT 0 M Lunana sl 3317 2 KM OB (L % b
L7ctdDTHS. [Geology, Environmental Hazards and Remedial Measures of the Lunana Area,
Gasa Dzongkhag: Report of 1995 Indo-Bhutan Expedition by Geological Survey of India Bhutan
Unit) (250l MEORR, 1994FOBKII R Lunana il > Luggye Lakeds K N F O E
THEOTshopda Lake DREEIZ L O £ Ui b0 L ERSITFT VA, _

Fig.6.1217 3> TLuggye Lake® K % X AR RT(1994)IZ L AR (1995) L BT/ & <
2oTVBZ Emb, LEGEEOLEY, HADOBKEELuggye Lake DB 5 5 % 0 &
S5, -

1WnﬂwwaKmem@mmmﬁfﬁmént*mm&ﬁmmwﬁﬁw;nﬁj%k
RIIBLCBEHm LR END, 1994 L 199SEOWRELH 5 Luggye Laked FkIL ¥
B1L0km>CH D 2 ENLRED LESK2SmOBOARKEHE LE GO LRES NS,

(4) GLOFSEMT

1) 1994GLOF O B H 4

199410 A 124 LI-GLOFOBH (4t : £7— ¥ VENCAEMFEAL) % Photo 6.1
~Photo 6.41Z-°3, Wangdi RapidsfIART Tk Z o> & X OGLOFDIHREN 155 Bt S 1L
TWD, THRENSGLOFONA Ru 5 7 2T 51-Hl0, 4. Z @Luggye Lake L b
A U7 19944EOGLORDO HHEHE 4 US National Weather Service (NWS)IZ L v BB /-3t
B0 75 ADAMBRKIZ L > Tifo i,

DAMBRKH., &2 7 APRBLIEBEOTRICHT DAL Frr/S 74348+ 2 S
uﬁ?A?&éo:n&*mmm%v—yﬁAw&ﬁﬁﬁﬁéfmwé&‘ﬁmﬁﬂ‘%
L= FAOBE, RS, RECETIEMELANTE LI LY. FANDOBA
N R T TEERTE D, E, THROFMIOHERL LT, W >hofeRkigim))|
BWE. BEORN, Y A0L0EMSEAN L, SHEICSIT B8AN Fa s 7%
R D LB TCE B,

1994EDGLOFO BRI R T- ) A LEZBRAEL TO LB Th b, 4. HEO
ANT — 2 3 LUBEE R ORI AppendixiZ [#k L7, :

® Luggye Lake /KR : EL 4,560 m



® Luggye LakeD i} : L1 km?

® EL—2HALOFBE 1 25m

® TL—rFAOBREEE :35m

® FRICET DR :3.5hr

® {LFN )BT : 4iiE (Luggye Lake~Wangdi Rapidsifl| &K Fr)
o AhrinORR =yi il

® R DR K : {(Wangdi Rapids#7Ff : EL 1,170m)

®

Luggye Lake> &> (OPEBE . (Wangdi RapidsBlZKFT : 11 1km)

DAMBRKIZEAE D RERHB L E2 Y, HHRBETHLHRILOMENFRETH D, Luggye
Lake?> 5 Wangdi RapidsB/KBrS & T X O EH )| AEHEA1/30TH D . Fio T H
LMITHBTH D, EBEIZIIPunakha’)> & Wangdue Phodrang® HE AR AR X TR
HCERLETIHOLEZLRLN, HFEHETE, FEOELLIDEVIZLEREL
LHENREECRZEED, Figb 3ICRT L IC—HAEE AL~V 7 LT, 2KH%
Hite LTHELE, '

¥ 7. Wangdi Rapids#lAKFT COERMEL v, Z OMEONEKBEIH300m /s& 725 LD
BHALZEZER L. GLOFORFRII2SEHIM & 25 L 3 IKMHo7T—4 2 A L,

1994GLOFD A Fua 7S5 7R BERT 571018, AAZRBEOI L, T L — ¥ AOREE
LT ET AR AL LS, REAEY IR LR, REEIsm, RER3 Shel L7
EEICELRHEBEAEMME: —RKTH L B0k, ZORKREFig6RT, #
B3NS Fuso 70— KR, 8- BREBREIZERBREL WD,

I 7 CEE S h 7 Wangdi RapidslAKFFi CONA Fu ¥ 57 L EROBE CFE SRz
A4 Fo 57 &R CRBEMEICERT 5 LFige 150 L )ik d, HEFRIZINE, Luggye
Lake CHIEMIEFE - TH B3 5EEME 121311 km T 0> Wangdi  Rapidsifll KB CHi & 8N
LG, SSBEMIBICIBANE— 2 ICBLE b O LTSNS, £12, ZOKMTHRESR
B INOBNASBETRTH Y  MochhwE N L OEMA LB B0, A Fr T T 701
ZiIEEAERERTIE. LR LBABRBIMGEENRILOLEZOLND,

2) KR A R DR —
AF W CTRENT R R & 3 B AT R AIIOK IO R, (LBB L UBRORREND
- #ZMT 5 L Luggye Laked 5\ [ LRaphstreng Lake/ b DK &5 T 42725, Luggye Lake
D BOBARBURET 5 & ThiE, HIE L ORI R b 1994 OBK & FRRE
- ok QSEFMEE) MBEIND,
Z iz xt L, Raphstreng Lake?™ % {3 {Geology, Environmental Hazards and Remedial Measures
of the Lunana Area, Gasa Dzongkhag: Report of 1995 Indo-Bhutan Expedition by Geological
Survey of India Bhutan Unit} (= J v, #8300m, & &26mDE L — 0 F AORBIZLY, £



BIE A OUWARRAET LN SH D L RE SR THE

Z 6 OKRERD me%$ID*ﬁm&ﬁmmﬂﬁ&bf AR T Rk Hs >
TIREDO LHEREDLNT VD, LENST, EFNRENOKEEN G LEROBkAKES 5
DUWADRET DAMEMIIEN L E X BN DM, Luggye Laken» 5 Raphstreng Lake E T
BEFLHISkm & < | BBt Luggye Lake D WRAEIZ L b FficDRaphstreng Lake S 84112 s34
HAREMIITE TERY, LN >T, SEOKTHEERA ORI EERILIZOL
IRHREBE L, BTOZOOKEMMN G OWANSH SRS CRAT 5 L18ET 2,

® Luggye Lake 26 Otk E P 25EHFm’
® Raphstreng Lake 26Dt AKE 31 HFm’

3)GLOFFHIS I =L —r g

1994GLOF O B HHRICER L35 )4 5 % RV T, Luggye Lake & Raphstreng Lake > #k
ﬁhiéGuWWKﬂ/\1V~Va/%ﬁoto :

Fig.6. 130O%JIEHSIE IR 9 & 80, ZOo0KAMOMBEGY S R T, oIz b #i
DLuggye Lake2 SRR L, T ORB4A %) T O Raphstreng Lake N IRET A EEBZZDONR
YThd, T THAETIE, £1. Luggye Lake kB L, » L3 TRaphstreng Lake? Sk
BIBHDL L, ZOBNRMIILuggye Lake DRI 7 L 12 2 BB D24 C o 5 | 5
R BE Uiz, £, REARIIPMFOLOERLE L, # AMA CRI00mMY s 12 D &
MM R, BEAREFE L, -

DAMBRK Cii ~ >0 & ADBRSBIZ & Btk % — Ek#ﬁ?é LEHTERWED, Th
THERICHA L BREEREGDE DL LT, FAMETONS KR P FT54E
MEHZ & e LT,

AR & OFH BT Luggye Lake & 0 255 Fm’, Raphstreng Lake K W31 EH Fm' L 72 %
L9, ELMEBERMITERL Y. ThTKIMOEREONIELBREL . 7IH2H
T HR3T A= F194GLOFO BRI B OB EERM L,

o, TL— U AOREIE, RECETARMIEI AN, FursSvor—s BRI K
ERERESZDN, ThAORERICTHT S - L HBEMICRTETHS, 200, -
_vmw%mﬂmuw4bu777&%%§<ﬁﬁéﬁtﬁﬁ%§m3M1&ﬁﬁﬁsmﬂ
EEHLE,

UEDEHETYIalb—va v LERREEFig616107T, M. AHF— 2B LUSE
FROFEM I AppendixiZ R L7, ¥ AHECONAL Ko 77759, Luggye Lake &
Raphstreng Lake, —-DOKFDRIRIZ L BGLOFO ' — 7 i #i34,600 m¥/s & B S LB,

72, Luggye LakeD PN EEE - T 3. 5B 131 20km THE0D 27 L Hi 2 G B 1
MUK, TRERBICITEAN -2 2% T 2 b0 L FHREANS,

Fgﬁﬂﬁ%*ﬁﬁ#%@@ﬂﬁ@?Amﬁfwﬂ4Fﬂf7jéibwt$®@b



FHRENDWEAKE -/ HBIILLTOLEBY Th b,

KT | & AHAIC IV DOLOFHiE  (mY/s)
Luggye Lake 2,500
Raphstreng Lake 3,100
Luggye Lake & Raphstreng Lake 4,600

(5) GLOFO%RH T AT A

1) —f&
GLOFIZ® g Ai2id, WAkEABM IG5 ik, GLOFILHZ 5 2T ORER L 0D
LAUDGLOFDREZBREL T, HEL*FXRRCP LT L EOFRIZIOWTRE LT
by, TOKEERRT L EROL IS,

— L) HERR
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Copagity~inflow ratio, ocre=fl capacity/acre~ft annual inflow
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W& ¥ hERERAT ¥ LA p, S1ve:
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PN - 1,103.0 1,168.2 65.2
500 m 1,116.8 ,168.5 51.7
1,000 m 1,126.0 1,168.5 42,5
1,500 m 1,132.8 1,168.5 357
2,000 m 1,142.5 1,168.6 2.1
2,500 m 1,152.5 11717 19.2
3,000 m ,1653 1,173.4 8.1
3,500 m 1,174.1 11777 3.6
4,000 m 1,181.3 1,184.4 3.i
4,500 m 1,182.3 1,185.1 2.8
5,000 m 1,184.8 1,186.7 1.9
5,500 m 1,186.2 1,188.3 2.1
6,000 m 1,187.3 1,190.2 29
6,500 m 1,188.9 1,191.9 3.0
7,000 m 1,194.4 1,194.7 0.3
7,500 m 1,195.1 1,196.1 1.0
8,000 m 1,1983 1,200.0 1,7
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Meteorological Station

Table 6.1 Avallability of Data

Station Name *

Gasa -

Punakha

Shelgana

Wangdi

Gaselo

Basochhu

Tashithang

Sonkosh

Drujeygang

Damphu

Data

R,TH

R,T.H

R,TH

R,T.H,W,E,SD

RTH

R,TH

RTH

RTH

R,T,H

R,TH,W.ES,D

LEGEND R :Rainfall, T : Temperature, H : Humidity, W : Wind Speed/Direction, E : Evapolation, S : Soi | Temperature, D : Duration of Sunshine

Hydrological Station

Station Name

1985 1988| 1987

1988

1989

Yebesa

‘Wangdi Rapids

Dubani

Maza Fall

LEGEND

- + Available

Data

Discharge, Suspended Load

Discharge, Suspended Load

Discharge, Suspended Load

Discharge




Table 6.2 Monthly Discharge at Dam Site

(unit : m*/s)

yM | 3aN | FEB | MAR | APR | MAY | JUN | JuL | aUG | sEP | ocT | Nov | DEc | Max | MiN | AvE
1991 - - - - - - - - 696.91 25621 1333] 923| 6969 923 2947
1992 77| 23| 913| 1237] 1684 3252 6029 7270| 4479| 22| 1265 873 7270| 623| 2553
1993 711 679 629] 1047 2322] 2393 5469 8319 546.5] 2976| 1508| 1035 8319 629 2713
1994 789 672 782 103.0| 2065| 4186| 4478| 6214| 4748 3041] 1255 893| 6214 672 2513
1995 | 710{ 671 877 1155| 2554| s323| 7732 6978 aseo| 2057 1737 osel 7732 67.1] 3043
1996 780| 661| 815| 1248 2289| 4493| 8338 7308| 6785 3265 1560| 1039 8338] 66.1f 3215
1997 774] 65| 872 1048|2121 4637| 6635 6938 603.0( 2374| 1321) 9s2| 6938 665| 2864
1998 744| 640| 690| 1194 2381 5771 956.1| 11288] s168 2083l 1473] 991} 11288 6a0| 3574
1999 .75.8. 64.8 635 .108.2 226.2 "501.5) 749.3| 899.2] 6314] 3695 1744| 1119 8992 63.5] 3313
MAX | 789| 679 913| 1248 2554 5771 - 956.1] 11288 6969 3695 1744| 1119] 11288] 679 3861
MIN 710] 623 629| 1030| 1684 2393| 4478| 6214| 4479 2292 C1255) 873| 6214 623 2222
AVE 748] 6570 777 1130] 2210| 4384| 6967 7913] seas| 2005| 1466 976 7913 657 2982

Firm Discharge (95%) = 64m°/s Annual Inflow (10°m®)  9.403



Table 6.3 Computation of Rain and Snow Drift for Computing Precipitation Trajectories

P v Vav VavAP DRR IDRIFT(DRR)|  DRS % DRIFT(DRS)
(hPa) (m/s) (m/s) (km) (km) {km) (km}

300 - 500

350 - 46.0 48.0 2,401 1.1 6.9 53 327

400| 421 44.1 2,203 10[ 5.8 49 274

. 450 38.1 40.1 2,006 09| 47 44 226

500 342 36.2 1,808 0.8 38 4.0 18.1

550 302 322 1,610 07 3.0 3.6 14.1

600 263 282 1,412 0.7 22 3.1 10.6

650 223 243 1215 0.6 1.6 27 75

700 18.4 203| 1,017 0.5 1.0 22 4.8

750 14.4 16.4 819 04 05 1.8 25

775 12.4 134 335 02 02 0.7 0.7

Legend

DRR = VavAP/2,160 :Horizontal rain drift (2,16011Pé/hr = falling velocity of rain}
DRS = VavAP/453 :Horizontal snow drift (453hPa/hr = falling velocity of snow)




Table 6.4 (1/4) Computation of PMP

10-~20kin
P y | RH| V | Vav |[VavAP| Ws | WI | Pc | 7c ] Pir | Wiz | Pur | War | Wihav | Wigav]| Wipav[ AWiqav |[VavAp-AWia| AWyav |[VavApr AWyray
(hPa) | (O | (%) | (mp) | (mfs) (@/kg) | (8/kg) | (hPa) { (C) | (hPa) | (g/kg)| (hPa) | (g/kg) | (@/kp)| (8/kg) | (Wkg) [=Wlav-W rav =Wlav-Wyrav
35080] 99 535 460 5.0 2.7 31007 -195] 3500 2.7) 3500 27
4000f -39] 57.17 421} 44122033 7.0 40| 3550| -13.0] 3950 40 3950 40 34 34 34 0.0 00 0e 0
450.0 09 o606] 381] 401| 20056 95 58| 4050] -65| 4470 58| 4400 58 49 49 49 00 00 0c 0
5000 57, 642 3420 362! 18078 120 771 4400] -13]| 4950 7.7| 483.0 77 6.8 68 68 00| 00 040 0
550.0 93F 67.7] 3021 322;1610.1} 130 88| 5000 17| 5420 §.8] 5280 838 83 83 8.3 0.0 0.0 00 0
6000 129f 712| 263| 282[ 141237 16.0| 114] 5550 67| 5900 114 5720 114| 10.1| 10.1] 101 00 0.0 04 0
65001 177 748| 223| 2431 12146] 210 157 6100 13.0] 638.0| 157| 616.0| 157| . 13.6] 136, 136 0.0 0.0 00 0
7000 20.3f 783 184| 203 1016.8] 220| 172| 6870 162) 6840 172| 6600 172| 165] 165 165 0.0 0.0 040 0
7500 237F 819 144| 164] 8191 260| 213] 7200 200 7390 213| 7040 206] 193] 193] 189 00 00 04 287
7750] 249F R3.6| 1241 13.4| 3354 2700 226| 7420| 213] 756.0{ 22.6| 7280| 2200 20| 2200 213 0.0 0.0 0.7 218
legend P Atmospheric pressure Ws : Saturation mixing ratio
T : Atmospheric temperature WI : Mixing ratio at inflow =R.HxWs TQTAL = 0 505
R.H : Relative humidity Pc, r ¢ : Condensation pressure, tlemperature 24hr Volume{mm(km)) = 0.8813xTOTAL 0=A 445 =B
V : Wind velocity Lt : Lower precipitation trajectory Unit Herizental Area (km)= 10 =C 20 =D
av :average vr : Upper precipitation trajectory 24hr Average Rainfall Over Last Leg = (B-AY(D-O) = 44 mm
20~~30km
P r RH v Vav |[VavAP Ws Wi Pc re Pir | Wir | P | Wi | Wiav WL-,-av Wimav AWuav [VavAp'AWmﬂ LW av Vav&p-AWUtav
(hPa) | CC} | (%) | (m5s) | (m/s) (g/kg) | (g/kgy| (hPa) | ) | (hPa) | (g/kg) | (hPa) | (g/kg) | (B/kp) | (8/kg) | (B/kg) [=Wiav-W, av =Wlav-Wyrav
3500] 99| 5335| 460 SO| 27| 3000] -195] 350.0] 27| 3370] 2.7
4000 -39] 57.1( 42.1]| 44| 22033 7.0 40| 355.0| -13.0( 3950 49| 3900 40 14 4 34 0.0 0.0 00 0
45000 09 606 381| 40.1) 20056 95 58| 4050 -65] 4400 58| 4350 58 49 49 49 00 00 00 0
500.0 57| 642 342| 362| 18078 120 7.7] 4400] -13{ 4830 77] 4800 77 68 68 6.8 00 00 00 0
550.0 93| 677 302] 32216101y 130 8.8] 5000 1.7] 5280 881 5220 88 83 83 83 00 0.0 0.0 4]
600.0f 329] 72| 263] 282] 141231 160| 114| 5550 6.7 572.0F 114 5700 114 10.1] 101} 101 00 00 0.0 0
650.00. 177 748| 223| 243|12146] 210 157 610,07 130! 616.0f - 15.7] 6130 157 13.6{ 136{ 136 00 0.0 00 0
7000 201 783| 184 203|10168| 220f 17.2| 6870 162} 6600F 172{ 659.0] 17.1| 165] 1657 164 0.0 0.0 0.1 51
7500] 237 819 144 164] 8191| 260 213| 7200 20.0] 704.0f 20.6| 7030 205 193] 189 1838 04 286.7 04 369
7750| 249 836! 124| 134} 3354] 270| 226| 7420 213| 728.0f 220 727.0| 219 2201 213] 212 0.7 218.0 0.8 252
Legend P : Almospheric pressure Ws : Saturafion mixing ratio .
¥ : Atmospheric temperature WI : Mixing ratio at inflow =R HxWs TOTAL = 505 671
R.H : Relative humidity Pc, 7 ¢ : Condensation pressure, temperature 24hr Volume(mm(km)) = 0.8813xTOTAL 445 =A 591 =B
V : Wind velocity vt + Lower precipitation trajectory : Unit Horizontal Area (km)= 20 =C 30 =D

av :average : ur : Upper precipitation trajectory 24hr Average Rainfall Over Last Leg = B-A(D-C) = 15 mm



Table 6.4 {2/4) Computation of PMP

30~40kmn
P r | RH V | Vay VavAﬂ_Ws WI Pc rc | Pir | Wor | Pyp | Wyr | Wlav | Wirav| Wyrav] AW qav WavAp-AWLTa AWyav  [Vavdpr AW qav]
@pa) | CO | @ | s | @) (k) | @) | MPa) | CO) | Pa) | (gkg)] (hPa) | (erke) | (a/kg) | (@/ke) | (/ke) [EWTav-Wigav =Wlav-Wirav
3500] 99| 335] 46.0 50 2.7] 300.0] -195] 347.0 2.7 3450 2.7
40000 391 57| 421 44.1|22033] 7.0 40| 355.0| -13.0| 390.0 40{ 3900 40 34 34 3.4} [14) 00 0.0 Q
4500 091 606)- 381| 40120056 95 58| 4050 -635| 4350 58| 4270 58 49 49 49 0.0 0.0 0.0 1]
500.0 57| 642} 342|. 362 18078| 120 7.7 4400 -1.3] 4800 77| 4500 7.7 6.8 6.8 6.8 00 0.0 00 1]
5500 93l 677 302| 322 1610.1| 130 . BS| 5000 1.7 5220 8.8| 500.0 88 83 83 83 00 00 0.0 1
600.0] 1291 7121 263 282 14123| 16.0| 114| 5550 67| 570.0] . 114| 536.01 1061 10.1| 101 9.7 00 00 04 565
gs00l 1771 68| 223 243|12146| 210f 157 6100 130] 6130| 157| 5700 140| 136} 136| 123 0.0 (£30] 13 1518
2000 201] 783| 184] 203|10168| 220] 172| 6870} 162| 6590 17.1f 608.0| 1451 165] 164{ 143 0.1 508 2.2 2237
o0l . 237] s18|. 144| 164| 8191| 260] 213| 7200] 200| 703.0{ 205] 6450| 185 193 188] 165 04 368.6 28 2252,
77501 - 249 836 124| 134] 3354 270] 226 7420f 213| 727.0[ 219] 6660 C196] 220| 212] 191 0.8 2515 29 973
Legend P Atmosphenc pressure Ws : Saturation mixing ratio -
¥ : Atmosphetic temperature WI : Mixing ratio at inflow =R HxWs ] TOTAL = 671 7545
R.H : Relative humidity Pc, ¥ ¢ : Condensation pressure, temperature 24hr Volume(mm{km)}) = 0.8813xTOTAL 591 =A 5650 =B
V : Wind velocity vt : Lower precipitation trajectory Unit Horizontal Area (km)= 30 =C 40 =D
av :average ur : Upper precipitation trajectory 24hr Average Rainfall Over Last Leg = (B-A)(D-C) = 606 om
40~ 50km
P r RH v Vav |[VavAP| Ws Wi Pc ¥c ] Pit W | Por Wor | Wiav | Werav Woav], D woav |VavAp-AWI_Ta AW qav  [VavApr AWymav
@Pa) | €O | @ | misy| (mis) (kg | (@xe)| mPa) | (O | mPa) | gkg) | (hPa) | @) | eike) | (@ike) | (@/kcg) (= WIav-Wirav =Wlav-Wyav
35007 -99] 535] 460 50 27[ 3000] -19.5] 3450 27[ 3440 27
4000t -39| 571| 421 44122033 70 40| 3550| -13.6; 3500 40| 3800 4.0 34 34 34 6.0 00 00 0
4500 09| 606 38.1| 40.1| 20056 9.5 58| 4050 -65| 4270 5.8 4100 58 49 449 49 04 G0 0.0 0
5000i 57| 642 342 362 1807.8) 120 77| 4400} -1.3| 4600 77 440.0 77 68 68 68 0.0 040 a0 0
550.0 93| 6771 302 322|1610.1] 130 -8.8| 500.07 . 1.7 5000 8.8] 4670 7.7 83 83y 7.7 00 0.0 (R 886
600.0] 129 712] 263 282| 14123| 16.0| 114| 5550 67 5360{ 10.6| 5000 947 101 87 8.6 04 5649 15 2189
65001 1771 74.8] 223| 243|12146] 210 157 6100| 13.0{ 570.0( 140 5290 12.6) 136] 123] 110 13 15182 26 3097
7000 201] 783 184| 203| 10168 2207 17.2| 687.0| 162| 608.0[ 145| 559.0{ 13.0] 165| 143 12.8 22 22370 37 371
7500 2371 81.9] 144| 164| 8191| 26.0{ 213 7200| 200| 6450| 185| 5900 164 193] 165 147 28 22525 4.6 3727
77501 249 836 124| 134| 3354] 2700 226 7420 213| 6660| 19.6| 609.0; 17.7[ 220] 191} 17.1 29 972.6 4.9 1643
Legend P : Atmospheric pressure Ws : Saturation mixing ratio
¥ : Atmospheric temperature WI : Mixing ratio at inflow =R . HxWs TOTAL = 7545 15253
R.H : Relative humidity Pc, ¥ ¢ : Condensation pressure, lemperature 24hr Volume{mm(km)) = 0.8813xTOTAL 6650 =. 13443 =B
V : Wind velocity vr : Lower precipitation trajectory Unit Horizontal Area (km)= 40 =C 50 =D
av :average vt : Upper precipitation trajectary 24hr Average Rainfall Over Last Leg = B-A/(D-C= 7% mm




Table 6.4 (3/4) Computation of PMP

50~ 60km
P r RH \Y% Vav [VavAP Ws W1 | Pc vo | Py VWi | Pyr | Wi Wiav Wirav | Wypav] AW rav IVavAp-AWma AWgrav  [VavAp: AW av]
P2y | (O § (B | @m) | (s (ekg) | @ks) | (hPa) | (C) | (hPa) | (eke) | (hPa) | (ke | (eke) | (e/ke) | (/ke) |=Wlav-Wsav =Wiav-Wyrav
35001 -99} 535] 4640 5.0 271 3000) -195] 3440 277 3390 27
4000 -39} 571 42.1] 44.3| 22033 7.0 40| 35501 -13.0f 3800 40! 3700 4.0 34 34 34 0.0 0.0 0.0 0
4500 09| 60.6] 381 40.1| 20056 95 5.8] 4050 -65| 410.0 58{ 3960 55 4.9 49 4.8 00 0.0 02 301
3000| 57] 642 342| 362|1807.8] 120 77| 440.0) -13| 4400 77| 4220 72 6.8 6.8 64 00 00 0.4 723
550.0 93] 677 302| 322|1610.1f 130 8.8] 5000 1.7] 4670 771 4500 - 7.0 83 1.7 71 0.6 8855 12 1852
6000 129] 712 263] 282} 14123] 160 114 5550 67| 5000 G4] 4790 87| 1.1 8.6 79 16 2189.1 23 3178
65001 17.7] 748 223( 243] 12146 21.0| 157 6100] 13.0f 5290/ 12| s080| 118 138 110 103 256 30972 33 4008
70000 20af 783( 184 203|1016.8| 220/ 172] 6870| 162| 5590 13.0| 5380 122 165 128 120 37 37114 45 4525
7500] 237 819 144p 164| 819.1f 260| 213| 7200f 200| 5900| 164 5650 155 193] 147 13.9 46 3726.8 54 4423
7750| 249 83.6; 124{ 134| 3354| 270] 226| 7420{ 213| 609.0] 177| sss0| 168] 220| 171 162 4.9 1643 4 58 1945
Legend P : Atmospheric pressure Ws : Saturation mixing ratio
Y :Almospheric temperature W1 : Mixing ratio at inflow =R.HxWs : TOTAL = 15253 20954
R.H : Relative humidity Pc,r ¢ : Condensation pressure, temperature 24hr Volume(mm(km})) = 0.8813xTOTAL 13443 =A 18467 =B
V : Wind velocity Lt - Lower precipitation trajectory - Unit Horizontal Area (km)= 50 =C 60 =D
av :average yur : Upper precipitation trajeciory - 24hr Average Rainfall Over Last Leg = (B-A)AD-C) = 502 mm
60~ 70km
P ¥ RH \ Vav |[VavAP] Ws | WI Pc re | Pir [ Wiz | Pur | Wur | Wiav | Wegav] Wopav AW, yav !VavAp-A'Wua AW av  [Vavhp AWy
(hPa) | CO) [ (%) | (mis) | (mis) (g/kg) | (g/kg}| (hPa) | (CC) | (hPa} | (ghka)| (hPa) | (e/kg)| (g%kg) | (3/ke) | (a/kg) = WIav-Wrav =Wlav-Wyav
3500] -99] 535] 460 5.0 27] 3000] -195[ 339.0 27 3300 27
40001 -39 571 421 44.1] 22033 70 40| 3550{ -130) 3700 40| 3600 40 34 34 34 0.0 a.0 0.0 0L
4500 09| 606 381] 401] 20056 95 5.8 405.0| -65| 3960 55| 3850 52 40 48 46 02 3008 03 602
5000 57] 642| 3421 362 1807.8] 120 77t 4400]  -1.3| 4220 72| 416.0 70 68 64 6.1 04 7231 07 1175
5500 93| 677 302{ 322 1610.1] 130 8.8 560.0 1.7} 4500 7.0| 4450 . 69] 83 7.1 70 12 18516 13 2093
6000F 129] 7127 263F 282 14123] 160[ 11.4] 5550 67| 4790 87 4720 85] 10.1 79 7.7 23 31777 24 3399
6500| 177} 74.8| 223| 243| 12146 . 21.0| 157 6100| 130 50800 118 501.0f 117 136 103] 101 33 4008.1 35 4190
7000| 201} 783] 184| 203, 10168| 220/ 172| 6870{ 162§ 538.0] 122| 5300 119 165 120/ 118 45 45249 4.7 4728
7500] 237} 819|: 144| 164; 819.1] 260| 213] 72000 200| s65.0f 155| s58.0] 152) 193] 139 138 54 44230 57 4669
77501 249] 836 124| 134| 3354| 2700 226| 7420 213| 5850 168] 5770 165] 2200 152{ 159 58 1945.2 6.1 2046
legend P : Atmospheric pressure Ws : Saturation mixing ratio
¥ : Atmospheric temperature W : Mixing ratio at inflow =R.HxWs TOTAL = 20954 22893
R.H : Relative humidity Pc, r ¢ : Condensation pressure, temperature 24hr Volume(mm(km)) = 0.8813xTOTAL 18467 =A 20175 =B
¥V : Wind velocity vt : Lower precipitation trajectory Unit Horizontal Area (km)= 60 =C 70 =D
av :average ur : Upper precipitation trajectory 24hr Average Rainfall Over Lasi Leg = {B-A)AD-C) = 171 mm




Tabie 8.4 (4/4) Computation of PMP

70~ 8§0km
P r RH v Vav [VavAP Ws | WI Pc yc | Pur | Wir “Pur | Wur | Wiav | Wirav| Wypav]  AWpav ;VavAp'AWLTa AWgav  [VavAp: AWrav
(hPa) | CC) | (%) | (m/s) | (mfs) (2/kp) | (@) | (hPa) | (O | (bPa) | (gkg)| (bPa) | (ghkg} | (k) | (p/ke) | {g/kg) |=Wlav-Wigav =Wlav-Wyrav
3500] -99 535F 460 i 50 2.7] 3000] -195] 3300 27| 3290 27
4000 .-3.91- 57.1] 421 44122033 70 40} 3550( -13.0] 3600 40| 3580 - 40 34 34 34 0.0 2.0 00 0
4500 08| 60.6] 381| 40.1] 20056 95 58} 4050| -65] 3890 52| 3860 51 49 456 4.6 0.3 601.7 0.4 702
500.0 59| 642F 342] 36.2; 1807.8] 120 77| 4400! -13} 4160 70| 4118 6.8 68 6.1 60 07 1175.1 08 1446
55090 93| 6777 302 322}16101| 130 8.8] 500.0 1.7] 4450 691 4350 6.7 83 70 6.8 13 2093.1 15 2415
6000 129( 712 263| 282]14123| 160p 114| 5550 67| 4720 85| 4600 80 10.1 1774 24 33896 23 3884
ssaol 177 748] 223} 243|12146] 210f 157] 6100f 13.0| 501.0f 11.7| 4750 10.7) 136| 101 94( - 35 41903 42 5101
7000] 2011 783 184| 203|10168] 220; 172) 687.07 162| 530.0] 119] 5100 113] 165 11.8| 110 4.7 47282 55 5593
7500 2371 19| 144| 164| 819a| 260f 213] 7200] 7200] 558.0| .152] 5380{ 145 193] 136| 129 57 4668.7 64 5242
77500 249|838l 124] 134] 3354] 270 226] 7420] 213) 577.0] 165] S550f 15.6] 220! 159 151 6.1 20458 6.9 2314
Legend P : Atmospheric pressure Ws : Saturation mixing ratio
¥ : Aunospheric temperature WI : Mixing ratio at inflow =R HxWs : TOTAL = 22893 26697
R.H : Relative humidity Pc,y ¢ : Condensation pressure, temperature 24hr Yolume(mm(km)} = 0.8813xTOTAL 20175 =A 23528 =B
V : Wind velocity ur : Lower precipitation trajectory Unit Horizontal Area (km)= 70 =C 80 =D
av :average ur : Upper precipitation trajectory 24hr Average Rainfall Over Last Leg = B-AYD-C) = 335 mm
30~90km
P ¥ RH v Vav |[VavAP Ws | Wi Pc v¢ | Pir | Wor | Pur | Wur | Wiav | Wypav| Womav[ AWy ]VavAp-AWLTa AW av  |[YavAp- AWV
(hPa) | CC) | (%) | (m/s) | (mis) (gkgy| (gkg) | (hPa) | ((C) | (hPa) | (g} | (hPa) | (2/kg){ (g/k8)| (&/kg) | (R/kp) [=Wlav-W rav =Wlav-Wyrav
3500{ -09| S533| 460 TO|  2.] 3000 -193| 3290 2.7| 3280 27
0001 301 s71| 421 44| 22033| 70| 40| 3550{ -13.0] 3580 4.0/ 3550| 40 34| 34; 34 0.0 09 0.0 0
4500/ - 09} 606| 38.1| 40.1) 20056 95| 5.8 4050 -65| 386.0f 51| 3800, 43| 49| 46 44 04 702.0 05 1003
5000 57 642{ 342 36.2| 18078, 120 77 4400| -13] 4110 6.8] 404.0 6.6 68 6.0 57 0.8 14463 11 1898,
5500 93 677 302{ 322{1610.1] 13.0 8.8| 5000 17| 4350 67| 4260 63 83 6.8 65 15 2415.1 18 2898
6000 125¢ 71.2| 263] 282: 14123] 16.0] 114| 5550 6.7 4600 §.0] 4500 76| 101 74 70 28 38839 32 4449
esool 1771 748 223] 243] 12146 210/ 157 6100{ 130] 4750] 10.7| 47307 105 136 94 9.1 42 51012 4.5 5466
7000] 2011 - 783| 184| 203|10168| 220| 172{ 6870 162{ 5100] 112{ 4930 109 165 1190 107 55 55925 58 5847
7500] 2377 819] 144| 164| 819.1| 26.0| 213 7200| 200] 5380 145} 5230 139 1931 129 124 64 52421 6.9 5611
7750 2490 836 - 124| 134| 3354 270 22.6| 7420 21.3] 5550] 15.6{ 54001 15.1 220{ 151] 145 69 23141 75 2499
Legend P @ Atmospheric pressure Ws : Saturation mixing ratio
¥ : Aimospheric temperature WI : Mixing ratio at inflow =R.HxWs TOTAL = 26697 29670
R.H : Relative humidity Pc, v ¢ : Condensation pressure, lemperature 24hr Volume({mm(km)} = 0.8813xTOTAL 23528 =A 26148 =B
V : Wind velocity v : Lower precipitation trajectory Unit Horizontal Area (km)= 80 =C %0 =D
av :average vt : Upper precipitation trajectory 24hr Average Rainfall Over Last Leg = (B-A)(D-C) = 262 mm




Table 6.5 Average PMP of the Punatsangchhu Basin

Table 6.6 PMP Distribution and Effective Rainfall

bhour Retention|Effective

SECTION PMPE AREA PMPxAREA Time |Max.Rain] Rate PMP |increment| Arrange Loss [Rainfall

(km) (mmy/day) (km®) {(hour) (mm) (mm) (mm) (mm) {mm) {mm)
10-20 44 473 20,812 6 988] 0518 185 185 24 12 12
20-30 15 593 8,895 12| 1374 0719 258 73 27 12 15
30-40 606 649 393,294 18] 1666] 0872 312 54 31 12 19
40-50 679| 868 589,372 24] 1909 1000 358 46 36 12 24
50-60 502 869 436,238 a0l 21231 1112 398 40 46 12 34
60-70 171 837 143,127 36| 2315 1212 434 36 73 12 61
70-80 335 833 - 279055 42| 2401 1304 467 33 185 12 173
80-30 262 418} 109,516 ag|l 2654 1390 498 31 54 12 42
Total 5540 1,980,309 sl 2807 1470|526 28 40 i2 2
| A B 6ol 2951 1545 553 27 33 12 21
Average. 358 mm =B/A 66| 3087 1617 579 26 28 12 16
72| 3218 - 1685 603 24 26 12 14




Table 6.7 Synthesis of Unit Hydrographs

Time
(hr)

Rainfall
(cm)

Loss
{cm)

ectiv
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[Time (hour
Unit (n’/s)
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12
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414
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1,044
1479
2,654]
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0
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593
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Table 6.8 Area Account Table of Glacier Lakes

1988 1994 1995 1998 Altitude | Distance
Lake No.| (km) (km?) (km? | kemd | m) | ) |
N 0.716 0.764 0.702 0.712 4780 76.2
2L 0.186 0.191 0.176 0.177 4560 68.7
3L 0.257 0.340 0.269 0.283 4640 84.1
18 0.211 0.186 0.198 0.202 4440 79.7
5L 0.246 0.209 0.230 0.222 4800 88.8
6L 0.224 0.223 0.143 0.158 4720 87.7
7L 0.155 0.159 0.195 0.200 5320 100.1
8L 0.495 0.548 0.548 0.556 5280 99.9
oL 0.641 0.641 0.644 0.655 5080 99.3
10L 0.199 0.188 0.176 0.177 5080 100.3
11L 0.416 0.424 0.154 0.159 4960 99.2
12L Unite 11L | Unite 11L 0.211 0.217 4960 99.4
13L 0.221 0.224 0.225 0.204 4920 94.3
14L 0.351 0.392 0.384 0.381 4880 97.0
150 0.413 0.439 0.365 0.413 4640 87.5
16L 0.343 0.482 0.402 0.424 5320 1239
17L 0.155 0.132 0.183 0.241 5320 121.0
18L 0.928 1.083 0.938 0.938 4560 121.2
19L 1.241 1.244 1.313 1.138 4440 116.7
2001 0.090 0.115 0.182 0.167 4720 107.5
21L 0.233 0.189 0.239 0.215 4360 107.9
22L 0.432 0.371 0.442 0.381 4320 108.2
23L 0.664 0.623 0.617 0.597 5080 96.7
24L 0.713 0.692 0.683 0.667 5000 80.9
25L 0.230 0.190 0.199 0.212 4920 80.7
26L 0.185 0.134 0.182 0.177 4560 73.9
271 0.336 0.287 0.355 0.317 . 4520 74.3
28L 0.302 0.251 0.293 0.270 4760 65.0
291 0.194 0.148 0.204 0.205 4320 67.9
30L 0.214 0.253 0.212 0.231 5160 92.6
31L 0.280 0.308 0.342 0.313 5120 91.6
321 0.205 0.138 0.218 0.231 4840 91.8
33L 0.225 0.237 0.211 0.210 4800 9.7
34L 0.219 0.238 0.227 0.206 4440 113.5
350 0.188 Unextracted | (.239 0.267 4280 88.8
Total 12.108 12.042 12.299 12,122




Table 6.9 Monthly Suspended Sediment at Wangdi Rapids Gauging Station

(unit : m3)

YM JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Total

1992 - - - - - 153,278 190,609 77,187 7,334 2,450 1301 432,159
1993 3,138 2,608|- 2314| 11,999] 32,134| 97,067 163480 46,015 13,797 3,640 2,031 378,223
1994 1,439 814 2,887 3,685 42,880 32,015 153,219] 190,926|- 9,325 2870 1,361 441,421
1995 103,865| 158,241}- - - 1,358,922 1,045,019 592,909] 414202 19,627] 12,039 2,534| 3,707,358
1996 2,025|- 2,959 9265 44163 277,311| 388473 184,019 187,719 47,989 5,845 2,797 1,152,565
1997 1,794(- 3,303 23011 10,092| 226,888] 502,742] 273,147} 67,512 7,882|- 1,095,661
1998 - 4.7773- 23,347] 310,437 478999| 651973|- 3,307 1,462 958! 1,475260
1999 1.,882 1,328 2,285 1,813] 22881 133,907 337,071| 212,110| 252,744] 108,887] 36,553 61396 1,172,857
MAX 103,865| 158,241 4,777 9265 44,163(1,358,922|1,045,019| 651,973 414202| 108,887 36,553} 61 396| 3,997,263
MIN 1,439 814 2,285 1,813} 10,092 32,015 97,067 163,480 46,015 3,307 1,462 958f 360,747
AVE 19,024| 40,748 3242 | 3876| 25,894 338,802| 394,484 307,397 174,230} 27265 9266; 10,340 1,354,569
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