Appendix B: Vegetation Connnunities

- Appendix B: Vegetailon Communitles

Exhibit B.1: Rhazya Stricla Community Exhibit B.2:  Acacia Nilotica Community
- Number of Relave 19 20 21 Number of Releve 22 23 24
Area(m?) - 100 -~ 100100 ‘Area (nd) 100 100 100
Ditection N 8 E _Direction . N s _.w
Slopef#) - = - _90 90 85 Slope (55} 80 ] 90 g0
Elevation (m) - - 400 410 420 _Elevation {m) : 440 450 460
Mother rock Cal - Cal Ca Motherrock - o cd Cal Ccal
- Co-ordinales - : N34 20567 C&ofdmates L N342135 :
- E7133137 T E 713341 -
Tola] coverage abundance &0 0 70 Tolal coverage ahundance 80 80 75
- value (%) L L S " value (%) . . - )
- Tolal numbef of specles 27 ) 13 - 15 - Tota] number olspecles 24 12 15
Numbé.rofRefeve 19 20 2y Pre Fre  Constancy Numberofﬂe!eve 22 23 24 Pre  Fre- Constarcy
o c . £ence qug;cy‘ Class . . o .- senca qu;my C_lass
1sts|orey : - : - 1ststorey :
D Acacia nilotica - 1+ 2 s8 - . __D Acacianilotica 3 3 3 3 160 v o
O _Ehretia aspera 1 + 2 6% n D Capparis aphylla - 2 i 2 66 1]
2nd storey o ’ SR ) D Zayphus i 1 2 6
D Rhazyastriela - 2 2 2 8 100 MV mauritiana :
D Astragalus . + + 2 65 ] 2nd storey - - R e
- leugocephalis - oo o . D Rhazyasticla i 1 2 66 1l
"D Fagonlacrelica + 4 2 66 it D Aewa . 1 T+ 2 66 ]
D Coccéulis laeba - + 2 66 I ._psetidolomentosa ' - o
K - D Solanum - - ok 2 66 D Cleome - 4 o+ 2 66l
| xanthocarpum o I | brachycarpa : S
S S D Withanla L+ + 2 6 0 Withana - R 2 66 W
g ) - coagulanse o ) L ~ coagulanse - s
(% g ST 0 Olostegia imbata ~ + 2 65 [Hl3 0 Qloslegialimbata 1+ 2 66 1l
U - P Segergliatheezans + -+ 2 66 ~° Hi_ . P Saccharum i + 2 66 m
) D Aemialomeniosa + + 2 66 - I | __spontaneum : o
___D Calolopls procera + +_2 66 - D Fagonia cretica i 4 2 66 m -
3rd storey ) CE T e T T P _Cenchius ciliaris i+ 2 ©66 il
D Euphorbla .~ &+ -+ 2. 866 I D Carissa opaca i+ 2 86 il ¢
. prostrata S e e T D Solanum . S 4 . 2 66 ]
D Marrubium sp t_+ 2 66 - M . xanthocarpum s :
P_Trigoneltasp . + 3 2 & D Perioploca aphylla ¢ + 2 65 Hi
D Galumsp. + 2 e o W - D Leptadenia ° .. + ¢ 2. 65 ]
P Amaranthus sp + + -2 88 1] pyrotechnica : ] :
. O Trbulus lerritris + +. 2 66 M - 3rdstorey : e :
P Cymbopogon + + .2 .66 m - D Convolulus * + 2 68 ]
o jwantancusa N ' o spinosa S .
P Themedaanathera 3+ -+ 2 &6 1l - D QGeranium sp + o+ .2 o6
P Achyranthes -+ ¥ 2 e .l - D Polygonum sp .+ 2 86 ]
- aspera - e R 0 Plantago major + + 2 &6 m -
P Chrysopogon Y+ 2 es i . . O CGarthamus sp + + 2 6 - i
<o aucheri R T S : O Cousinla sp + o+ o2 86 il
P Tetrapogonvillosus + + - - 2 66 m_ D Stachyssp - -+ + 2 66 n
P Cenchrus ciiaris T 4 2 66 T D Amaranthus Wﬂd_ﬁ + o+ 2 66 .
D Euphorbla + 4.2 66 M - P Heteropogon +ooo+ 2. 66 I
- . prostrata - s e - __ conlortys ' _
D Artimisia maritima % + 2 e -l O Trbulusterrestris ¢+ % 2 66 il
P:Medr_go minima__+ + . 2 95 il D: Drug p!an!s P: Pa}alable p!anls 0 Obnomous
b plants; B Bee flora .

: Drug plants; P: Pa}atable planis 0 Obnmdous
: planls B Bee fiora : .
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Appendix B: Vegetation Communities

Exhibit B.3:  Zizyphus Nummealaria - Exhibit B4:  Adhatoda Vasica Community
Acacia Nilotica Communily :
Number of Releve i 25 - - A Number of Releve 28 29 30
Aea(m®) . ' 100 100 100 Area(m?) 100 100100 _
Direction_- » W S N Direction ' N 8w
Slope (%) 90 .85 90 © Slope (%) . 8% 80 _ 80
Elevation (m) L 470 480 490 - Etevation {m) I ... 510 520
Mother rock Cal Cal Cal Motherreck =~ = Cal - Cal  Cal
Co-ordinates » N 3421 133 : Cootdina!es : N34 21 188
e : - E7t32402 - 0 E7132298 :
. Total coverage abundance 90 80 - 80 o Total coverage abundance 85 .. 80 = 80
- value (%) . : . value (%)~ : ' L
Total number of species 20 : 0 14 - Total number of species 19 - 1117
- Number of Releve . 25 26 27 ”“9' Fre- Cms"a-"‘-‘r * Numberof Releve . 28 29 30 Pfe' Frs- ‘30"5‘&”'37
O 1st storey - . . . -j . - 2nd storey Lo T : -
" D Acaclanilotica © -1 2 { 3 .68 M ¢ D Adhaloda vask-a g 2 o273 100 V-
D Zéayphus 1 + 2 66 l - D Zizyphus numu!ana 1+ 286 - i
mauritiana - ' oo D Aeua - - . 1+ 2 66 -0
2nd storey ol pseudo'omenrosa ~ C o
D Zizyphus .2 2 2 31400 OV O Olostegialimbata_~ i~ + . 2 68 1]
- numimularia S - D Fagonia crelica i+ 2__65 "
D Rhazyastricta i 1. 2 ©6 il - P Segereliatheezans 1 12 -~ 86 - M
O Olostegiafimbata__ 1+ ~ 2 668 D Periploca aphylla_- 1 + 2 .65 - A
D Periploctaaphyffa__ 1+ _ 2 68 - il . D lLepladenla - 1+ 2 .66 - N
- D Sdlanum 1o+ 2 86 WM - pyrotechnica : LT
" xanthocarpum o m e s Bdslorey .. T - B
D Asparagusgracilis 1 __ 2 g -l P Cyinbopogon 1+ 2 - 66 [1{J
D Fagoniacretica ~ 1+ 2 86 - i . - jwarancusa_ - - R
D Gymnosporia -~ 1 - + 2 6 - Il : . D Euphorbla 1 % . 2 :66 ]}
_royleana - - o . prostrata - - - S R )
. P Saccharum 1+ 2 66 1] D Achytanthes - -1 '+ 2. 86 N
spohlaneum : - o 3 - _aspefa- - ; L e
. 3rd storey oo - . : O Echinops R B O - B |
. P Andopogon . 1 -+ 2 66 i " echinoldes o T ;

- coplortus RS P .Eufaliopsis binata 1 +_ 2 88 - W
P Ekusineflagefifera_1__+ 2 68 - W - D Dicleptera - - 1+ 2.8 Ml
P Aristidadepressa__ 1 +_ 2 66 1l __edelbergii R SR
P Cymbopogon .~ 1.+ .22 66 m D Marrubium sp -1+ -2 88 - {ll
- jwarancusa i S e e D Geraniuin'sp i 4+ 2 65 [}
P_Amasanthiis sp +__+ 2 - &6 . -~ Q Cartharpus sp 1 + 2 66 -8

O Cousinia sp + + -2 68 m_ - O Tribulusterestris. ~~ + 4+ 2 66 - M __
D Plumbago sp + + 2 66 -l P _Oxalis corniculata + + 2 66 1N
P Medicago . . -+ ¢ 2 .66- M __P_Cenchrus cilfiaris ¢+ 2 66 1]
__~ denticulata i P Anaranthus sp 3 y 2 .66
__ O Garthamus sp + o+ -2 66 > - P _Cynodondactylon__+ + 2 -e6.
D Lactuca viminea "+ + 2 86 1l P Tngone!!a $p + A2 66 tII
. D: Diug pIanls P: Palatable plan!s 0 Obnoxwus D; 'Drug p!anls. P Pa!alabie planls 0 Obnonous

' p!ants B: Bee flora ~ ) R p!ants B: Bee flora

AT321
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Exhibit B.5: Chrysopogon - Adhatoda Community

Number of Releve

31 32 33
Aea{m?) 100 100100
Direction N S E_
Slope (%6} o 95 90 90
Elevation (m} 520 530 540
Mother rock - Ca Ca Ca
Co-adinates N3421 113 _
: : E 6032203 :
Tolal coverage abundance 85 80 70
values (%) e -

16 - 10 7

Total number of specles

Numbet of Relave 31

32 33 Pre  Fro Conslarcy
sence quency

Class
%
4st storey : . o
8 Acac{amodesra 1 — + 2 ' 66 lil
D Capparis aphylla i + — 2 68 11]
2nd sterey C : o .
D Periplocta aphylfa 1 + 2 68 (E}]
D Grewia 1+ 2 66 - W
' oppositifolia i --
O Olosteglabmbata__+ 1 - 2 66 |l
D Adhatodavasoca _ 2 1 1 '3 100 b4
D Dodonacaviscosa 1+ — 2 - 66 1]
Jd storey o o
D Verbascum 1 + — 2 6 W
- thapsus L
P Chysopogon 2 1 1 3 160  V
" aucheri e “
P Thémedaanathera 1 + -~ 2 - 66 Il
D Geranium sp 1 - + 2 68 - W
P Medicagominina __ + - - 2 ' 68 m
P_Cynodondactybn _+ + — 2 . 6 il -
- O Cousiniasp + —~ + 2. .8
P Aristidadepressa _ + -~ + 2 66 1]}
P Euaﬁoposis binata + + — 2 €8 1]
oD Drug p!a.nts.P Palalab!e plan!s,o Obnoxlous

plants B: Bee ﬂora ’

. values {%)

Appendix B: Vegetation Communities

2xhibit B.6:  Acrua Pseudotomentosa Commwnity

Arca of thereleve {m3)

100

100 _

Direction

100
N

s

90

Slope (%6}
_Elevation (m)

550

560

Mother rock

Cal

cal

N342167

Co-ordinales

E7131510

Total coveragé abundance

95

24

16

Total number of specles

Number bl Releve

34 35 36

Pre- Fre-  Conslancy
sence guency  Class
%

1st slorey
B Acacia modesta

2

66

2nd storey
D Aerua
pseudofomenrosa :

«

g

V'

Rhazya stricta

ot

11

Segeretia theezans

)+

b

Zayphys
nummularia

N

Periploca aphylia

-

2]

Withania
coagulansé

N

Adhalodavaska

-

Calofropls procera

-

storey .
Oymbopo_gon

aucheri

N

f

Verbascum
thapsus

Arislida depressa

113

Onoporden sp

Polygonum sp

|

Planlagé major

Convolvulus
spinosus

PR S iy

Convolvulus
arvensis

Lo+

Cspinosa

-

il

‘ool ol oinisiotl o *oﬂ-c:::' oo vlow

Euphorbia
proslrata

Y

I

Trigonelia sp

Medicago sp

P

P

D Plantago major
P Secandix sp

[E R P o

o i L

RN N (NN

lsle'slalsl 2lz| 2| sizialzizl 3 2 |8[3] 3i3| 333

0 Tnbu s fefrestns .
D

: Drug planls. P: Palatable p!ants O: Obnomous

‘ plan!s B: Bee flora



Appendix B: Vegetation Conununities

Exhibit B.7: Themeda Anathera Community Exhibit B.8: Saccharum - Plectranthes Communily
Numbet of Releve 37 38 39 - Number of Releve S | 2 3
Mea(m?) . L. 100100 Area (n7) 100 100100
Direction N S W Direction N " E_ 8
Stope (%) B 80 90 85 Stope (%) _ 90 : 85 - 80
Elevation (m) : 580 580 600 Elevation {(m) 500 . 510 520
Motherrock - Cal “Cal  Ga Mother rock ~_Cal Cd (..al
Co-ordinates : B N3421345 o Coordinales : N34 89139 - :

E7131417 ) E7176 25 . .
Total coverage abundance 95 . e 90 . Tolal coverage a.bundance g5 . .80 90
values (%) = - value (%) . : -
Total number of species 24 : it 15 Total nuraber of species 28 20 18
- . Pre-  Fre Const.

quberofﬁefeve _ 47 88 39 ;{:‘E Fro Constany B Nurqf)er ?f Releve | ' 2 3 veq e | .
1st storey ‘ ] R 2nd Storey o R
B Acaciamodesla i _+_ -~ 2 68 III D Aerua . 1 -+ 2 .68 . -

"D _Ehrelia aspera 1 + - 2 e Il pseudotomentosa | - - : S

" znd storey - .- ' . B D Rhazya stricla i =+ 2 68 1
D Adha!odavasica i - + 2 6 MW N "D Fagonia cielica -t + 2 &6 L]}

‘D Rhazyasticta ____ 1 - + 2 66 M O Netumodorum — + v — 2 66 _ M

D Aema . 1 2 - 66 TR P Saccharum 2 2 2 3 i00 . v
' pseudotomenfosa o - sponfaneum ' Ll
C o nommalaia_ 0 Co e - rugosus S ; L

P_Segeretialheezans 1 +_ - 2 ' 66 il P Zigyphus T -+ 2 66 "0

D Fagonlacretca 1 -+ 2 65 . I pummutaria ; . -
3rd stotey B : D_ Tecomella .~ . -1 + — 2 -6 . |l

_b Verbaswmthapus 1 -+ 2 -6 I _ puddlata - : '

"'P" Heleropogon Y+ - 2 68 It 3id Storey - e e Lo

" coptorhus N D Cannabissatva 1 4+ =~ 2 65 1]

P Chiysopogon iy~ 2 e il D Verbaseum - 1+ - 2 66

- aucheri : : i thapsus =~ - LI .

P Cy qon 1* y — .2 . 66 Hi N P Eula!fopsisbinala 1 + 2 686 0 -

- jwarancusa el - P Arislidadepressa 1 - + 2 - 66 n

P Apluda imutica i+ - 2 66 N P Cymbopogon -+ 2 6 I
TP Cenchruscilaris - {_- _+ 2 86 W - fwarancusa : I i
P Ekusineflagelifera 1 + -_2 66 __P Themedaanathera § - + 2 68 : Il .
“TP Telapogonvitosus 1 - _+ 266 P Cenchruscilaris 1 + - 2 66 M

P _Digitaiia pinnata f — +-2 66 N P Cynodondactybn {1 —_+ 2 66 _ i

P Arislidadepressa__ + _ 2 & 1 P Andropogon i+ - 2 66 M
70 Galum sp f -+ 2 e Mt choenanthus . —
T D Boerhaaviadiftusa + + 2 6 - W P gi:f;;umon 1 s -2 66 W

O Echinops echinoids + - +__ 2 &5 - Il = : :

Y Rumeipsas!g_[us + - 4+ 2 66 |l _ D Dalura a'ba i -+ 2 6 M

P Amaanthusvildis + - 1+ 2 66 ] + D Solanum - 288 I
"D Chenopedum - + 3+ - 2 66 I Xanthocalpum - R

o St L mmeo T oigs
: - Digitaria biplnnata - 4 : .

- D_Myosofis sp u + 209 L P Boerhaaviadiffusa -1 + - 2 .66 - i -

D; DIUQ p!anls P: Palatable pran!s 0 Obnoxlous P Amarapthusviridis 1 — + 2 68 W~

- plants; B Beeflom P O Cousiniasp i+ - 2 66 1}

O Echinops ritro — 4+ -2 66 - il -
P Geranimsp - 3+ t - 2 -66 . |l
- P Medicago + - % 2 68 m
o denticulata T
P Achyranthes . + + - 2 68
aspera - - Sl
- P Medicago minima -+ __+ 2 66 " HE
P Chrysopogon -+ + 2 6 -1l
- aucheri
P Cenchyus . — + +° 2 66 .
" pennisetiformis Lo S
D: Drug plants; P: Paatable planls 0: Obnonous e
. plants; B: Beaﬂora - el e Q

AT



Exhibit B.9: Dodonaea Viscosa C_ommuniij

5 - 6

Number of Releve 4
Area (m?) 100 - 100 100
Direction N E S
Slope (%) 90 90 90
Elevation (m) 530 540 550
Mother rock Cal - . GCa _Cal
Co-ordinates N3439 139
o . : . E7146325 :

Total coverage abundance ~ 95 . 90 90
value {%)

21

Total number of species

i5 - 9

- Number ol Releve

Pre-  Fre  Constarxy

) plams B: Bee ﬂora

semwf::y Class
2nd Storey oo :
D Dodonaea viscosa 2 8 100 v
P Saccharum - 2 e . I
sponlareum SR
- D Adhalodavesica - 2 86 - 1N
B Pleclranthes + 2 e - I
- Migosus - : AN :
- D Withania 1 2. 66 t
- coagulanse L e
D Rhazyasticla 1 2 - 66 - N__
D Periploca aphylla - 2 66 - Wl
P Zizyphus - .2 88 M
o numinularia Ll
- D Calotropis procera - 2 66 -l
. 3rd Storey o e
D Thymus - + 2 - 866 -1l
e squarosus : i e
P Cymbopogon + 2 66 ]
_Jwarancusa . '
D Cannabis sativa .- i 2 88 N
- D Verbascum o 2 6 - |l
" - thapsus e L
O Mipuartia sp 1 2 68 tl
D Marublni sp + 2 66 Hi
©. P Dicleptera + 2° 68 ]
. edelbergl N - IR
© P Heteropogon + 2 -6 . M
- - conlorlus : :
- P Achyranthes . - 1 2 &6 H
. aspeta )
D Tibulus terrestris + 2_ &8 m_-
P Cymbopégon - 266 © Ml
| jwarancusa S
‘P . Boerhaavia diffusa - 2. 66 - M
P Rumex hastalus -+ _ & 2 66 i
oD Drug p!ants,P Pa.atable p!anls.o Obnonous

A ppe}uﬁx B: Vegetation Communities

~ Exhibit B.10: Olea - Dodonea -- Adhatoda Community

21 16

Number of Releve 7 8 98 _
Area {m?) - 100 100 100
_Direction N E w
Slope {%) . o0 80 85
Elevalion(m) _ - 560 570 580
Mother rock * Mod Cal Mod Mod
B Cal  Cal

Co-ordinales N 44 49 197

E 7145336
Total coverage 96 9 90
_abundance{%})

32

Total number of species

7 8 9 P Ffre Constancy

B piants B Bee ﬂOra

CAI324

Number of Releve
C sencew:zcy _O!a:ﬁ
18t Storey . . i o
D Ofeacuspidata_ 2 2 2 3 100 v
D Acacia modesta 1+ — 2 68 it
P Morotheca i+ - .2 66 1t
- buxitelia - : :
P Zeyphus 1 - + 2 &8 11§
mauritiana : S
2nd Storey . - ) R :
D Dodonaeaviscosa 2 2 2 3 " §00 -V
D Adhatoda vasica 2 4+ 1.3 100 v
D Rhazyastricla i - + 2 ° 66 ]
D Asparagusgraciis 1 _+ - 2 68 il
D Cocéulis lacha 1 4+ — 2 66 1]
O Gymnosporia t - + -2 ©68 L]
. royleana . : o
" D Olosteglafmbata _+ i1 - 2 66 1]
D Astragalus + 1 - 2 68 Hl
- feucocephalus o
P Cymbopogon t + - 2 .68 Il
| fwarancusa_ -’ o
D Aewa - + - t 2 68 lil
pseudofomentosa - ) o :
D Segeretiatheezans 4 + — 2 &8 -
D Fagonia cretica 1 - + 2 -86 1
D Euphorbia 1 + - .2 &6 lil
o proshrata R i i
P Ehrelicaaspera ~ 1 - + 2 ' 66 n
D Wahania s - 268
o coagulense
©Q Echinops rilro + — .2 66 i
P Cynodondactylon -+ + — 2 - 66 i
D Galumsp_- + - 2 6 WM
D Grewia - + + 2 &6 Hi
opposiifolia Co C S
3rd Storey . : R
P Aristida depressa £+ + — 2 6 - 1
- P Cenchrus cifaris + + -~ 2 & © 1
.. P Heteropogon + - + 2 - 66 1]
' contortus :
“ P Cymbopogon + + — 2 .8 "~ N
' [warancusa i : R N
<D _Cannabls saliva R - .- 1]
- P Andropogon ¥+ - 2 66 L1}
- SQUAITOSUS : - o
P Minyartiaspecfes + - + 2 66 1
D Euphorbia T+ + -~ 2 66 11}
- prostrata L L
-~ P Amaranthusviidis 3+~ + 2 €6 1]
P Chenopodium : + + - 2 6 W
D: D;ug pfants P Palatabie planls O Obnoxous



A pﬁendir B: Vegetation Communities

Exhibit B.11:  Dodonaca - Cymbopogon : Exhibit B.12:  Monotheca - Dodonaca Community

N | C(?nlniunlly o . _ | }
. . =
Number of Releve 10 11 12 Number of Releve 13 14 15
Area(md) - 100 100100 Area {m?) 100 - 160100
Direction N - E s  Direction N E. s
Slope (%) 20 80 - 80 Slope (%) - o 90 - 90 80
Elevation {m) 660 610 620 . . Elevation (m) : 630 " - 640 650
Mother rock ' ModCal Mod Mod - Mother rock SRS ~ Mod Gal Mod Mod
_ B - Cal _Ca S L o Cal _Cal
o “Naadg 197 - Co-ordinates N3439176
E7145336 : LT o E7145304 - o
Total coverage 98 85 90 - . Total coverage oo %8 . .95 SO
abundance({%) -~ L " . . abundance($s) e
Total nuraber of species 20 - 15 13 Tolal number of species - 30 : 16 . 16
NumberolRe.’eve ’ to T 12 Pfe Fre-  Constancy . NumberofRe.’eVa 13 14 16 Pre Fie Conslancy
C ) ryency C!‘ass : . S L semqr.i;v:cy Class -
2nd Storey R ' sl ' st Stotey L T e
D Dodonaeaviscosa 2 2 2 3 100~V - P Monothica bux:foha 2 2 2 3 100 Vv
D _Adhatoda vaskca 11—~ 266 Ml : 2nd Storey R
P Ehreliaaspera - + 1 _--_ 2 68 D Dodenaea viscosa 2 2 2 3 o0 Vv
Q Olostaglalimbata - + 2 68 ] D Adhatodavasica -~ 1 1 -~ 2 -'68 - |l
D Vitexnéegundo = -4 4 -~ 2 66 i O Nefiim odotum + — 12 66 - WM
D Perj _g!oca aphyl!a + 1 — 2 68 1]} © O Nannoithops + 1 ~ 2 6 - N
3rd Storey - - - C o . ___._ritchiaena . -
© 1 P Cymbopbgon 2 ¢ 2.3 100 v D Segéreliathéezans 1 - 2 .- 66 1
| jwarancusa o e P Ehreliaaspera 1 + — 2 68 m__
- P Andropogon - i -1 268 lli . P Zizyphus ' + 1 - 2 6 - W
squarrosus ' o o Do nummdlaria T C
D Verbascum o o+ - 2. 66 i D Gymnosporia - 1 + - 2. 68 ill
. thapsus . L L .o i royleana : : AR .
D Cannabis saliva i+ - 2 8 - W0 3rd Storey - . : R
P Boerhzaviadifiusa. + 1 - 2 & =~ [l P Arxfropogon - 1 + - 2 66 H
P Heteropogon + — 1 2 8 I ' - _sqUarrosus il '
_contérius_ - RN e S O Verbascumm - 1 — + .2 &6 _ HI
P Chiysopogon ~ + — 1.2 6 |l "~ . thapsus - L :
_ . aucheri R L P Cymbopogon- ~ + 1 - 2. 6 |l
P Pancumanlidolale -~ 4 + 2 88 m_ - jwarancusa ¢ ] e e
‘P Eulalopsisbinata .+ - 1° 2 - 66 il D Polygonumspecies + — 1 2 . 65 - |l
P Themedaanatherta + - ¢+ 2 & ' |l P__Rumex hastalus 1 + - 2. 866 - 1l
D Maubumsp & + - 2 - 66 - |l . P lannea = 7 + - -2 -8 .

_ P Geranium sp + + - 2 &6 10 - .- coromandelica ol TR
P Medicage + — + 2 es ] P Heleropogon + = 1 2 68 III
denticulata - - ° R - _ contorius . SR
D laclucaviminea = 3+ — + 2 &6 1l " O Euphorbia e G ]

D Plmbagosp + - + 2 - 66 - U - pfostrata : i A s
__D Phnlagomajor -~ + + 2 . 66 HI O Echinops - -~ - 1t -+ 2 &6 - |l
TP Dileptera .. - 1+ + 2 68 _ M ... echinoides - AR

edelbergii ) S S P FEulakopsigbinala  + -~ 1. 2. 66 - |l
O Marrublum sp - + = o2 ee
D: Diug plants; P Pa!atabre plan'(s,o Obnonous "D Amaranthysviridis + - + 2 .68 - -l
' p!ams 8: Beeflora D Oxafiscornicvlata _+ —- + 2 66 Il
: ~ P Anstidadepiessa  + & — 2 &8 it
"D Galumsp + = + 2 .68 - i
- D Chenopodivm -+ + ~ 266 - I
. botrys R
P Boerhaaviadiffusa’ + _+ -2 - 66 - HI
- D Achyranthes - i ¢+ - ¢+ 2 66 - i
T aspera o s :
TP Cymdondactybn_ IR T 2 - e || I
" P Bromysteclorvm  + + -2 -’86 - it
- P Sonchus aspera S+ - 4 2 & i
b

H Drug prants P Pa]alable plan!s O; Obnoxlous
p!anls B: Bee ﬂora _ o

AT3:25



Appendix B: Vegetation Cormmunities

Exhibit I3.13;  Acacia Modesta - Cymbopogon Exhibit B.1d:  Butca - Frondosa Communily
Jwarancusa Communily :
Number of Releve 16 17 __ 18 Number of Releve 19 20 24
Area {m?) 100 - 100 _ 100 Ayea (n?) 100 100 100
Ditection_ N 8 W Direction N - 5 E
Slope (36} 90 85 80 . Slope (%) . 70 70 86
Etevation (m) 450 630 610 Elevation {m) ___. 480 470 480
Mother rock Mod Cal Mod Mod Motherrock - o Mod Cal - Mod Mod -
: Ca_Cd _ - - cd _"C‘a:”f
Co-ordinates - N34 24 526 - Co-ordinates o N3425104
T E7136211 : T Ev13sare _
Total coverage abundance 80 85 &0 Total coverage 90 . 8d 80
value (%) - . B " abundance{%) : SRR
Total numbes of speues 23 : 18 13 Total number of sgec:es 23 19 - 19
Number of Releve 16 17 18 Pre-  Fre Constaney - Numberofﬁ'e!eve 19 20 21 Pre  fle Conslasy
i . mq;e:cy Class _ . mw?y Ci'ass
1slSlorey - o _ 1st Storev . T Ll
D Acacia modes!a 2 2 2 3 1160 V¥V - __D_Butea frondosa 2 2 2 3 100 Vo
D _Butea frondosa i1 - 2 ® - W D _Acacla modesla i+ - 2 -6  {l
2nd Storey s o : znd Storey ’ T :
D Dodonasaviscosa 1 _— + 2 €6 lil : Q@ Oloslegialimbata  + 1 2 66 1
O Otoslegialimbata v 1 2 66 m__ - D Gymnosporia 1 -+ 2 6 . 1
D Wihania + 1 - 2 .66 1] © royleana ] L
ceagulanse i o . __D Segereliatheezans — + + 2 66 u.__
- D Rhazyasticta -+ -~ + 2 66 -l D Dodonacaviscosa 1 ¢+ - 2 €6 il
D Caloliopisprocera +_% —_ 2 &6 il __D_Adhatoda vasica 1 + =~ 2 &6 W
_ P Periplocasphyla "+ + - 2 68 ] .. D leptadenia - - -1 + 2 66 n
P Saccharum - + + —. 2 & N - -~ pyrotechnica : B
spontaneum : - : - D Aeua .- o+ - 1 2 168 I
3rd Storey C oo _ . o pseudolomentosa Lo e et
(% P Cymbogon 2 t 1 3 100V 0_ Nerium edorum ] 2. 66 Hi
[rarancusa : ; S . D Astagalus . — t + 2 68 - W
- P Andropogon 1+ —~ 2 66 m .- o leucocephalis o T
T squarrosus B ' D Fagoniaarabica  + — 1+ 2. 66 - |l
P Themedaanathera + 1 - 2 - 66 W . - 3rd Storey S -
P Eulatiopsisbinata _+ - 1 2 66 n_- " P Heteropogon -+ _ + -~ 2 66 - Wl .
D Solonum + — + 2 66 . I conlorfus : i L
" santhocarpum R o - . P Cenchruscifiaris __+ - + -2 6 . |l
P Cynodondaclyln + + - 2 66 1) P Andropogon + + — 2 &8 n-
P Cencheuscifiaris _+ — + - 2 - B8 il -+ schoenanthus : : SR
D Amaranthusvirldis _+ _+ - 2 66 1IN P Cynodon dactybn o+ 66 Il
_ D Galumsp A+ -~ 2 68 11 O Echiriops + + - 2 66 [l
. P Ekusine - + - + 2 66 m - - echinoides : L
5 compressa R o D Datura alba - +_+_2 - 66 1]}
D Achyranthes -+ + 2 66 m - D Canabis sativa + -+ 2 - 66 [H]
" _aspera L : : ‘P Themedaanathera 1+ + —_ 2 66 m__
D Telrapogonviliosus — ¢ _+ 2 ' 66 m - O Medicagominima  + - +__2 66 - Il
D Euphorbiapitifera - + + - 2 - 86 |l D Euphorbla - + — + 2 8 -l
TP Arslidadepressa_ + + - 2 8 |l *__prostrata ; SRR
D Verbascum + — + 2 &6 ] P Sonchusaspera - — t+ + 2 66 lil
- thapsus : A D Plectranthus - + - + 2 78 N
O FEchinops - o+ -+ 2 66 L rugosus Lo .
_echinoldes o e : " P Eulaliopsisbinala__ + - + 2 66 i
P Rumexhastams — ¢+ + 2 86 - il D Conyzasp” - - 4+ + 2 "6 ° .
o P Achyranthes o+ o+ - 2 66 [}
D: Dmg planls P Pdatabre pl'anls‘o Obnoxlous . aspera o oo
L P?anls B: Beaflora - D Dicleptera Y ST 2 es
' - edelbergl - R
D Convolulus . + + —~ 2 66 I .
" . spinosa e o : e
- D Peganumharma!a + - + ‘2 €6 1l
D: Drug pl‘ants P: Palatable plants o Obnoxlous '

planls,B Bee flora -
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Appendix B: Vegetation Communities

ixhibit B.15:  Plectranthus _ Dodonaea - Olea

Community - : ' %

b
]
Number of Releve 22 2324
Area(n?} 100 _ 100 100
Direction - N I T 1
Slope () 90 .80 &0
Elevation {m} 500 510 540
Mother rock ' Mod Cal Mod Mod
' : o ) ) - Cal Cal
Co-otdinates . N 34 28 150 :
- . E71363014
Total coverage ebundance 85 90 90
valua (34} - o

Tola.lnumbefofspecies 18 - i5 : 16

Numberome!eve 22 23 24 Pre  Fre  Coastancy

Class
1st Storey
© D Qleacuspldala 2 2 2 3. 00 ¥V
- D Acaclamodesta - + 1 -~ 2 6B Hi_
D Butea frondosa -+ + 2 65 - H
D Monotheca 1 + - 2 e i
buxifolia e
2nd Slorey S T
D Plechanthus =~ - 2 2 2 3 160 .V
rugosus L :
P Saicharum R T T I - lil
____spontaneum : o :
O Olostegialmbala  _+ + — 2 - 66 111 o )
D Gymnosporla -+ - 2 6 - I . S ) . " Sl o T .
royleana - 3 e o o
D Carassaspharum _§_— + 2 - 68 n [ I o
D Dodonagavkosa- 2 2 2 "3 {100V o i S ST %}
- D Adhatoda vasica 1+ — 2 6 - I . . . R T T - . v
. 'D Ehietlaaspera i -+ 2 66 1 ' ) :
3rd Storey : - - o
"P Convolulus - - + 1 2 .65 n
~_spinosa = RS
D Chenopodium + —~- + 2 66 Hi|
P_Rumex haslalus 1 + — 2 €5 1l
P Cymbopogen - 1 - + 2. &8 n
- jwarancusa - - :
D _Geranium sp -1 + 2 &8 1]
P Themedaanathera + + -~ 2 66 {1}
D Cannabis saliva + — + 2 66  H
P Minuaitia sp - % % 2 68 1]
P Bromusleclorum ~+ — 4+ -2 66 - 1l
D Euphorbiapitfera - +_ +__ 2 66 Ml
P Aristidadepressa -+~ + 2 66 - I

D: Drug p'anls. P: Palatable p!anls o: Obnox:ous
i p!a.nls B: Bee flora
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- Appendix C: Monihly Rainfall Data at Major Gauging Stalions

Appendix C: Monthly Ralnfall Data at Major Gauglng Statlons

‘this appendix contains moﬁlhly rainfall data al major gauging slations present in the study area. Citation in
Main Report: Section 3.1, ' : - '

Exhibit C.1: Monthly Rainfall (mim) at Mardan Gauging Station

Year Jan. Feb. . Mar. Apr. May Jun Jul. Aug. Sep. Oct Nov, Dec. A_;_ms,z!'
. o - - . ~ . ) ) . ola
‘ S (o)
960 A~ NA HA A A N.A NA A A A HA H.A
961 A A A A HNA A A A A A HA HA
_1962 A A A A A NA A A A A " NA HA
T1963 A A A HA_ 49 1 44 100 3y - 20 - 30 €0 535
564 62 - 43 45 33 15 3 6 73 101 2 T3 26 728
965 27 2 66 121 119 2 163 152 © ‘ 21 10 53
1966 - 84 - 72 2 21 - 23 50 27 & - - 852 -
867 - . 69 97 49 4 77 95 235 19 20 7 a0 &8s
168 " a5 47 - 41 ) 2 67 245 ] 24 _js 24 359
69 - 68 22 17 30 = .25 165 B 44 9 -
70 NA HA NA NA HA - HA NA __HNA NA HA HA HA a11
971 1 - 45 -3 42 3 185 60 240 70 21 i 12 280
1972 41 __- 50 49 27 15 13 : F 14 8 A7 a4 627
1973 23 18 78 6 40 -6 57 32 i8 i - 13 __ 345
74 3 38 24 9 5 - 3 24 : 38 = - 43 4
1975 57 6i. 7 40 27 93 §07 4 = - 9 se
1976 30 g6 70 52 ] 243 300 45 [} = - -
L7 8 - 5 5 74 235 55 NA.___32 HA 32 &92
1978 24 » 17 207 15 83 _14% 333 1 3 44 4 508
1979 70 47 T 19 3 &9 2 51 ~ 30 3 726
1980 20 - 76 76 6 50204 264 7 75 2 6 590
1981 49 34 21 .33 2€ 4 126 17 34 31 3 Lo 501
1982 28 o4 82 9 28 23 5 45 9 435
198322 39 ) 1478 43 7a 228 41 33 T4 690
Tye3s 5 2444 62 2 - 178 324 30 -2 ] “501
.- 35 24 5 a7 6 - 169 108 - 14 29 a8 38 519
' 25 17 - 66 x 30 3 3 13 0 03 - 44 - T
i 87 NA ~~NA -~ HA - HNA NA A N.A HA A HA NA NA
% _1988 NHA NA -~ HA NA NA N.A NA NHA NA NA NA NA 340
j B9 - &3 4 56 14 17 - 47 - 88 - 18 iz 2 29 _ 7164
’ 90 - 36 56 97 55 8 3 114 - 210 47 51 - 11 78 .
" Exhibit C.2: Monthly Rainfall (mm) at Utmanzai Gauging Station . . e
Year Jan. . v Feb. ~ Mar. - Apr. May - Jun - Jul Aug. - Sep. Oct . Nov. - Dec. al
i WL i L S - : : - Total {mm}
1950 NA HA A A A WA HA ___NA __HNA__HNA - NA WA _____
1961 A A A A A HA 1A A - HNA LA A MNA
1962 - A A A A A NA NA A A HA A NA
1963 A A A A A HA NA - NA HA MNA_ - A A -
T1964 - 48 30 51 g3t 4 - 124 23 8 - 4 16 /2
965 HA NA - NA - HA __NA HA - HA NA HA NA HA HA
966 T BL 6/ 53 - 92 = 14 I L 313
967 PN - S 7 | Il 16 i9 3 62 5 50 1 126 453
968 5% an a7 Y 22 - 3140 - 2 15 72 17 41
71969 HA A T NA L NA _ NA HA - HA  NA _HA - NATTHA HA .~ -
970 19 51 M - 15 I 14 __~__48 37 64 1 - 6 c- 393
97 Y 20 26 i 70 7] 129 1 = 4 518
a7 27 T B 50 Y] 23 1 8 - 3 5 7i a3 984
973 1 .61 99 3 - - 69 30 - 40 6 - 13 2 - 1 411
197 7 — a5 3 B I i) ; i = P ¥ 218
1975 E 52 85 47 35 i 66 18 26 - - = = 6 -
1976 8 124 31 47 5 - 125 - 433 44 = . 827
_1977 65 7 - F I L= . 187 - 126 . - - 14 34 i1 524
1978 21 4 - 208 . 11 = 75 275 . 22t ) i 54 - 946
976 85 .13 85 29 -9 = 77 e : s T TTTTTaE3 -
{080 T 55 68 . 107 2 = i 80 ai 16 3 % 463
51 4B 7 46 15 40 31 = 18 11F - 18 0 - 468
_jos2 - 26 o 24 97, ) - 20 243 - -8 .49 26 - 545
83 . 24 - 62 - -.100 162 = - - 43 202 7 - 2 - 161 _
_jos4 5 - 29 .- 33 065 0 -~ = 0f .- 284 4 - 11 -4 545
35 A T HA T hA —NA HA_ TNA_ - NA _NA_ - NA _HA "HA —HA -
1986 _ 19 A ) 19 L - = 67 15 et 29 33313
1987 = ? - 243 -~ 20 14 .- - 8 = - -~ 307 -
1928 82 T T R =T T AR - = - azy )
T1989_ - NA A7 NA ~NA HAZNA_NA A ASTTHA T WA A
1950 ATTNA T NA T HATTTHNAT _HA - NA_ - HA _ HAT THA HA A
99 A ATTHATTTRA AT AT NA T HA A NA TA A
1592 A AT NA . NA - HA A NA . HNA AT NA NA___HA
T1593 AT HA A ATTTHA ATTTHA L THA A NAT THATTTHAT T
i59s HA ™ NAT NA WA _NA A A TTHA CTHALTTRAT HNA T HA S
{995 = — ey 175 - y F] 5 - i3 - 63
556 35 NA T RA 41 5 ) T NA__HA
-5 13 31 205 36 10 40 75 . [1] 25 642



Appém_ﬁ'x C: Monthly Rainfall Data at Major Gauging Stations

Exhibit C.3: Monthly Rainfall (num) al Abazai Gauging S_tali'qn _

Feb. Mar. Apr. May Jun. Jul | Aug. Sep. Oct Nov. Dec. Annual o
: : o ) ~_Total () vy
NA HA “HA _UWA___HA_ HA NA <

< LA 79 2 7 172 i} 81 5 39 - .~ T afh
57 55 33 &5 - 10 50 23 4 14 38 320
__NA_ HA HA HA NA HA NA HA ~HA ~ NA - HA
N

i

WA —TA WA WA

18 63 29 27 223 -9 41 1 11 469

HA NA____HNA RA A HA__- NA HA NA NA HA
_d24 - 152 56 8 . 10 18 4 4 = e
73 1% 72 - 9 -39 - 52 4 8 - = 188 -
N.A i1d 42 47 o 5 36 - 15 15 24 _
HA NA HNA NA ~HA 7 86 _ 1 - 34 . 1At = e
57 33 0 - - 4 as 145 7t = 5 -- 373
30 33 A7 i 27 S 35 a8 - .8 274
6 =~ 53 52 .62 ] ; 10 17 _ 15 ar 381
7153 8 61 24 8 84 51 k - 8 497 n
A7 22 - - 123 7 15 = - 36 259
53 7248 20 - 25 131 57 = - 5 412
86 77 56 1} - ] 199 .38 15 - - 611
- 56 [ - 253 138 - g2 816 63
14 247 19 - - 28 151 3 3. - 80 5 926
05 : 38 - - -~ 48 5 - 13 o - - - 522
68 ' 149 3 - 10 201 83 30 - HA - - 6~
48 41 30 15 - - 79 02 - 1] [ = 460
23 00 F] C - - - - 13 — 216
61 & k] - [ 6 - HA i3 - - - -
8 40 55 - - 84 451 18 - ___. 25 - - 681
3 27 19 - - 410 6 - 16 58 -3 89 113
26 9 - 20 {0 18 -~ . 8% ~ -1 - 4 66, 32
42 239 - 8 5 - = = - - - 304
[ 169 3 - 5 165 = 42 67 77 115 100 782
10~ 63 6 2 § 4 44 81 71 - 146 - - 1é6 63/
HA ~ NA A A A A A A NA A NA -
NA NA A A A A A A A A HA
A A A A A A A__NA A A A
A HA - HA A A NA ~ HA A A A A
NA A NA "NA_ - HA -~ NA -~ NA A A A A : L
- £9 9 -3 - 77 247 48 13 ‘8 -5 569
HA NA 43 5 - 15 1a_ 712 27 - 12¢ - HNA NA :
[ 102 a3 36 163 -0 -~ "33 - . 532

T 23 28 02 3F
. Exhibit C4: i\-{(;l:llm)" Rainfalul (mhﬁ) at Charbagh Gauging Station .
Year Jan. ¢ Feb.  Mar. - Apr. . May Jun.  Jul Aug. Sep. - ch._ ' Nov. - Dec. '~ Amnual

: 5 Tolal
950 NA NA HA - HA HA NA' NA _ NHA _HA — NA -~ "NHA ~ HA ..~ :
_1961 . 58 7 BT W ') 2 7. 172 71 81 [ 39 -~ 575
962 __MNA_ _ HA NA HA -~ HA -~ HA 1% 131 62~ {0~ 30 .- 80 . 507
1953 NA_ - HNA N.A HA HA _HA HNA NA -~ NA -~ HNA . HA NA -
961 104, 74 11 es a1 T165 104 103 - 29 83 834
1955 HA ~ NA HA —NA NA -~ HA _ HA T NA' ~HNA NA - NA . HA -
1966 1 138 174 137 2 25 89. - 286 - . 6 67 . — - -
1967 11 44 I - 29 152 147 56 97. - 3 g
1968 27 60 66 03 6 20 95 - @g - 22 67 3 37
1969 NA HA NA NA NA - NA 78 125 54 af T 93 -
970 -~ 50 61 46 a3 24 25 94 "84 BE - 49 o7 -2t
197 4 a8 T Ma 100 68 37 - 221 109 10 39 24 24
972 " 109~ 85 82 2148 - 46 . 169 57 7 51 - 83 . 83
7l 60 - B85 199 70 %6 [ WY 49 TR TTTRE T o
974 44, 151 42 44 27 33 97 97 12 - 9 79
1975 30 128 i35 114 80 70 10 318 27 TR A
yis 109 103 149 T AN 7] 7. it T BN T ] o u
97 88 28 22 165 109 120 118 23 64 27 TR
71978 47 52 61 52 25 41 121 35 = T
179 - 59 - ig 185 28 0 3 154 95 1 NA NA
_1980 103 109 - 47 5 74 247 o4 41 - PR
19 84 - 95 40 [ 20 o110 E 10 -
19 3@~ 75 0f 78 61 30 5§ 2 39 95 95
1983 - 114 55 70 162 99 . By . 9 110 75 25
1984 107 __ - 107 0 103 - 39 - 122 . B3 a3 "~ 32
1985 B0 6 - 20 — - . 13 72 - 61 118 9
1986 - 23 03 - 165 i1 44 738 == 230 476 476 Sl
1987 14 . 307 T &80 323_ 165 - 139 - 252 4l _ 146 228 228 :
© 1988169 200 568 33 ~ 34 248 " GI7_ - 249 47 164 - 164 S .
1969201 90 117" 25 a3 23 - 144 77475 S 97 39 © -39 S
4890 77 156 142 94 T, 38 783 10 28 123 133 T
L TR R -} 157 92 - {00 z 33 68 96 [ I o
992 214 62 115 8f_ . 101, 29 - 218 - 34 21 a7 ar k
903 _ a3 7l 243 N7 25 70 5 92 49 1 1 R
994 55 BG 9% 197 74 58 05 67 47 103 - 103 o
995 14 . 115 7] 146 a3 [ 357 89 20 L Y ’
1996 63 a8 85 78 78 113 I 176 28 ‘ S HATT T HA o ) )
10 75 & 5 707 R :

B
&
IR
2
2
=
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Appendix C; Monﬂdy Rainfall Data at Major Gau ging Stations

Exhibit C.5: Monthly Rainfall (mm) at Malakand Gauging Station

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

Total (mm)
1960 HA HA NA HA NA NA NA NA ___HA NA HA HA
1951 134 0 147 147 - - 185 53 53 7 64— a3 T
962 3 81 68 5310 - ® 121 186 67 10 25 (-1} 714
963 NA T HA NA NA NA HA NA HAT THNA HA NA NA
1964 83 %] 72 a2 92 1 48 123 3 1 a8 644
1965 NA HA NA NA NA T THA HA NA NA NHA NA HA
966 - 73 149 257 19 9 21 112 61 14 — - 738 -
1967 HA NA NA  HA NA NA HA HA AT HA NAHA
1968 7] 73 140 42 23 - 36 152 6 13 19 42 643
19697 10 124 73 38 20— ) 185 24 107 8 - 680
1970 NA HA NA ___NA NA HA __ HA NA LA HA HA__ NHA
971 - 100 7 69 9 9t 65 22 26 - - - 397
972 109 ) ol 65 ai 6 a1 6 62 "3 51 [ 645 -
973 50 202 26 38 at 107 158 269 a7 9 - 1 1047
74~ 25 ) i 3i__ 31 28 202 175 43 - - 79 723
1975 9 165 73 81 14 8 140 305 70 = = - 934
75 5§ 210 39 03 4 = 151 479 2t 24 = 5 1192
1977 178 9 ) i5 i7 ] 207 246 25 10 52 29 811
1978 57 6 80 3 2 63 190 259 47 3 21 — 855 3
379 85 99 12 39 a5 158 par 122 a — i = 1,018
330 §7 86 20 3 a3 79 6 7 57 73 a7 13 bsg
94 &4 g 186 82 15 - 23 17i 13 8 — - )
982 8 83 155 25 53 = 20 - 42 ] 5 &7 49 533 )
383 is & 06 - ar i 48 359 102 8 - 10 804
o84 20 28 01 79 - 27 72 289 - 143 14 848
93% 69 = 0 2 0 - a 150 16 24 i - 282
1936 39 80 — -~ — g 70 225 . — &g 947 . 624
1827 - 95 57 'E) 66 12 HA NHA HA HA NA_ ~ NA___ 481
1988 62 121 160 — TTTH3 " ves 203 8 23 19 194 77
1939 116 - 64 9 - 8 — 65 65 1 7 5 A9 489
1550 a8 144 - p 8 3 - 31 62 - 23 . as 85 4z
991 8 292 237 264 28 a - 63 15 115 40 [ ~ 24 63
1992 NA NA NA NA HA MA HA -~ NA HA NA T HA NA 485
1993 - - 229 09 - 25 ~ 25 - 6t 33 & -
%91 37 87 50 [ i — . - 79 45 - - 109 528
1955 - T 123 189 ¢ [ T 251 270 72 18 13 13 1071
o 596 71 &9 132 2 34 56 17 158 18 53 NA B 637"
((% 957 53 21 78 0 50 24 {02 288 a3 g8 "~ a0 21 794
L Exhibit C.6: Mornthly Rainfall {mm) at Kalam Gauging Station
Year Jan. . Feb. Mar, Apr. May . Jun Jul, Aug. . Sep. Oel Noy. -~ Dec. Annual
- 5 > o S : . Total fmm)
_1960 HA ~ HA_-_HA A NA _HA HA A - HA — HA NA HA
951 NA__ NA NA A A NA NA A A AT HA NA
962 NA_~ NA NA A A HA NA A TTTHA A 02 86 - 187
963 — 70 . ai4 206 170 38 at 21 1960 49 ez
a6 0 - 136 il 253 67 12 62 29 6 27 29 158 1060
1965 157 232 224 35 118 1 3g 2 33 75 a7 40 1231
1956 = 53 215 5 23 37 20 74 71 — TTTe5T 915
1967 51 93 125 1 123 17 12 22 41 64 5 105 958 -
T1968 10 62 135 250 i3 F:) 3 65 6 43 773 NA o
569 80 - 176 211 213 80 28 16 31 43 90 21 g 998
970 NA NA HA HA NA NA HA NA HA NA HA A
of 7T 169 &9 216 12 27 19 9 30 15 7 24 635 )
972 2 151 106 23t 144 a2z 76 82 44 a3 27 1173
1973 5 180 192 57 &7 - 1___-__35 13 57 23 f 2 906
1974 3 169 74 36 94 a3 a4 6 76 12 = 06 839
975 5 155 217 254 155 2 T4g [k 28 50 35 60 1215
076 88 205 o1 7 62 27 29 64 43 a0 24 ai 934
1977 123 29 100 ) 42 5 16 £ 3 29 49 38 614
1978 7 6 149 23 (7] 37 136 9 31 i3 112 0 79
1578 4 52 76 200 - 140 i3 12 75 12 1A 22 a3
1880 115 36 5 05 89 31 44 25 @ ) Y 27 68
98 1 78 297 222 219 69 20 28 59 3 o w 5 047
1952 57 185 167 45 2 78 12 9 32 123 1 56
71983 49 3 279 63 5 1% 44 16 0 i6 25 62
984 37 160 77 146 90 24 22 45 7 83 77 878
1985 78 75 53 3 85 7_- 3l 4 11 2 28 145 734
71985 27 147 83 /g 53 Z0 o7 97 12 0 - 183 - 33 - 4456 -
1987 - 82 324 2a5 . 102 80 27 a 19 207 - 64 1142
1986 58 ' 96_ - 19 o1 52 50 39 & 8 3 i 193~ 765
989 1A 1A A 79 185 - 8 48 HA 26 a8 o7
1990 JAHA NA —NA 4 30 - HA 23 10 HA HA HA
991 173 263 - 337 202 7230 ai i3 6 7% 416
A 236 111 237 229 67 39 7 48 12i 7 T 72 515
933 g - = 10 _#7 57 85 38 0 61 59 a1 430
: _ 71894 7 164 - 149 82 748 - HNA 25 . .23 .- 25 &1 78 a1 105
f% S Tiees e TG HA 23l __HA 105 54 2 26 T TH0 98 59 -
% T THg9e 67 148 323 208 128 15 29 28 9 e - 20 22 TR
- - Tqgar HA ~ HA NA HA NA HA NA NA HA- " HA T HA T NA :
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Appendix C: Monthly Rainfall Data at Major Gauging Stations

Exhibit C.7: Monthly Rainfall (mm) at Amandara Gauging Station

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

Total
- _ _ . . _ . , i
_1960 HA HA HA HA  NA NA HA HA NA HA NA NA 760
_1951 129 . 55 - 57 154 - - 143 84 - 62 - 1t 63 3 606
_1962 3 87 65 61 & 2 100 129 28 W25 - 90
1983 HA NA NA MA NA NA HA HA HA HA HA HA - —
1964 _ 76 61 65 - 38 - o7 - t20 72 55 20 6 30 570
_i965 NA -~ HA ~ NA NA  HA HA NA HA HA NA NA - . B0
986 - - 132 142 11248 18 27 57 55 10 - 62 165
1967 - - 133 222 83 38 - 52 115 a0 23 3 42 arn
1968~ 32 23 94 28 . ar . -~ 33 59 2 6 16 - 683
1968 18 93 - . B4 48 23 3 42 83 104 W5 39 588
1970 84 61 B} - 2i 4 5 - 58 121 - 114 9 - a5 483
o 4 - 109 18 - 65 i1 49 T - | 4 92 769
1972 95 106 i 72 41 - 40 74 30 a5 14 61 14 1041
19713 62 - 237 118 42 - a3 75~ 164 285 25 5 - 58 611
1974 33 - 119 - 1 32 a8 17 o 140 57 - = 25 921
1975 - 15 - 436 - 110 - 01 - 61 2 8y 352 35 - 1 L - 789
1976 . 52 164 113 719 14 34 42 235 - a5 2 - 12 8%%
4977 . 179 28 ) 168 - 2 - & 127 162 - 65 105 A4 4 73
j978 65 21 24 10 - 3 42 120 126 15 1 at 8 534
1979 " - 5% .- 155 __ 9% a7 - &5 - 5 - 38 44 24 - - 10 - 14 562
1980 97 - 77 165 8 8 46 - 81 - 13 _-- 18 - 40 50 .
1981 - 89 103 - 160 ' 55 13 - 243 82 - 22 — T = HA -
1982 HA NA NA NA ~ HA -~ NA NA - HA NA HA NA ~ NA - o
1983 NA NA NA NA N.A N.A NA HA ~ NA HA -~ NA ~~HA - -
1984 -~ - NA -~ NA NA NA  NA NA NA =~ NA NA NA ~ HA — 46t
1985 . 50 - Y 1 - a 241 18 27w - 461
986 . - 1 74 - 43 20 2 e = = - 24 54 299
_1987 _ 6 59 - 25 = 15 41 69 - 16~ - - - 231
1988 45 8_ 155 e - 62 62 a7 24 43 . - Y 17
- 1988 5% - - 48 41 - 20 = 53 217 . 8 0 8 42 435
1990 - 42 431 - - 48 8 < - - 149 16 31 - 18 - 104 545
1991 - - 74 120 124 148 32 4 &0 16 26 - 11 616
1992 90 34 140 - 1132 4 65 168 - 19 159 -~ 10 15 _ 1895
1993 -0 - B 149 57 1 26 4 2 -t @ -~ 29
1994 - 20 53 21 - 42 -3 ° 10 - 2 17 - & ¢ 62 308
1995 - 51 84 _.101 6 6 140 62 12 13 12 15 503
1996 - 45 - 39 72 49 - - 15 - 14 3 57 - - 22 51 . NA 6 T
67 206 34 18 39 15 674

1997 48 27 - 103 0 76 37
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Appendix D: Mean Monthly Water Discharge Data

Appendix D: Mean Monthly Water Discharge Data

- 'This appendix pmvndcs the mean monlhly dischwrge data of lmportanl gauging stations nearby the study arca
. including average discharge of Swat River at Chakdara water level station and Swat river al Kalam water level
station. Citalion in Mam Report: Section 3.2, -

Fxhihit D.1: Moulhly Averagc Walcr Dlschargc of Swat Rwer at Kalam Waler chel Station

Year ' _ Mon!hlyAverage D.vscharge {m’/s) : - o Annual Average
Jan. - Feb. Mar Apr. May - Jun. Jul  Aug.  Sep.  Oct  Nov. Dec. - (m%s)
1961  NA NA NA " NA NA NA_ NA 'NA NA NA NA " NA : .
1962 NA - NA NA  NA - NA NA NA NA NA NA NA NA - N
1953 MA  NA NA - NA NA NA NA NA NA NA NA NA A

1964 14 13 16 40 - 118 234 2a2 188 92 34 . 19 16 90
1965 13 11 - 14 . 37 - 130 335 918 {84 . 83 38 - 23 16 -~ 101 .
71966 - 14 14 19 At - 101 282 226 186 93 .36 - 22 . 16 - 87 -

1967 14 12 13 82 95 252 - 838 190 94 ~ B2 _ 2§ 17 >

1968 - 14 13 - 15 NA - 102 ‘246 280 - 179 76 - 34 2% 47 ° o
196 - 14 13 93 . 52 {05 271 867 252 78 38 - 26 - 19 105

1970 6~ 1415 47 - 124 231 197 182 ~ 108 40 24 ' 18 ~ 85

1971 5 18 . 18 54 .- 14z 241 175 154 - 62 28 - 19 15 - 78

1972 - i3 - 11 15 - 45 - 125 - 347 282 18i. . 95 . 35 - 21 16 - 96 -

1973 NA_ NA  NA - NA NA  NA NA NA NA NA NA NA
1974 _NA_ NA NA NA NA NA NA NA NA NA NA NA -

1975 3 - 12 - 18 - 43 182 269 250 - 223 88 37 26 19 98 - - .~
1976 . 15 - 13 14 27 145 248 805 172 Bl - 38 23 - 16 -
1977 4 13 ~ 18 .48 107 214 219 146 64 31 - 20 16 76
1978 14 - 13 13 - 42 136 260 257 - 437 - 52 - 31 . 22 18 - - 83
1979 14 - 13 i3 . B5 04 - 249 294 145 - 63 28 -2t 15 _ . 84
1980 47 48 i3 - 44 134 257 . 215 - §20 163 . 32 23 - 18 .80
1981 47 - 16 - 18 - 62 186 - 233 250 - 141 ' 58 30 2 17 83
1982 15 . 13 . f4 36 - 85 - 139 151 - 143 _ 45 27 22 19 60
- 1988 - 16 - - 15 - i5. 30 .. 105 194 -~ 210 168 80 34 25 20 76
1984 16 13 47 41 . 125 - a2{ 207 ~ 180 - 8O 50 - 20 16~ 89
1985 . 14 - 13 14~ 85 . 86 186 - 214 157 . 64 34 22 17 - 72
1938, 15 13 16 =47  f14 218 295 173 &2 35 - =22 16 85 -
i887 -~ 16 -~ 15 - 18 53 128 234 - 271 - 197 96 39 26 18 . 93 :
1988 . i8¢ - i7_ NA . NA 84" os8 266 152 67 32 - 2% - A7 s
S0 1989 . 15 13 15 - B7 09 . 263 227 487 . 77 - 83 123 ' 18 81
- 1990 45 - 14 20 38 213 - 253 249 162 96 36 22~ 16 g5
1291 - 15 - 16 20 47 114 - 300 369 - 234 116 42 ' 26 21 - ii0 -

1992 . NA  NA - NA NA NA NA NA NA NA NA NA_NA
© 1993 NA NA_NA NA NA NA - NA NA NA NA NA NA '
Co19e4 - A7 16 - 19 42 {39 - 288 92 © 36 25 19 . 103

i995 - 156 14 16 . 42 - 119 ° 262 72 - 33 - 23 18 o6




A ppend:’x D: Mean Monthly Water Discharge Data

Exhibit B.2: Monthly Average Water Discharge of Swal River al Chakdara Water chd Stauou

AVG

BAELE

v - - Monlhly Average Discharge (m’/s) : Annuamve.rage
e yan.  Feb. Mar. Apr May Jun Jul Aug.  Sep.  Ocl Nov. Dec. {m’/s)
1961 NA_ NA ~ NA . - NA _NA NA  NA N.A NA NA
_i962 NA___NA__NA NA NA NA NA NA NA NA
19653 NA NA NA NA  NA NA  NA NA NA "NA :
Tfos4 40 - 46 85 174 934 350 450 - 319 154 65 37 - 41 166
1965 39 63 8i 263 8Y0 - 558 526 294 125 66 50 - 39 207
1966 33 47 407 234 299 500 405 301 168 79 47 36 189
1967~ 32 51 85 {75 234  5p5 523 282 143 72 44 a7 185
1968 40 - A% 80 170 261 551 645 349 103 62 48 55 192
1960 41 &6 - 139 - 198 282 479 568 396 - 137 91 52 41 207
1970 - 37 - 35 65 147 254 388 002 - 265 214 78 42 34 154
1971 28 29 52 163 288 387 321 - 267 - 103 NA NA N.A
1972 30 43 - 99 169 308 528 453 299 150 __ &f 64 45 187
T1973 44 B8 109 211 341 514 . 460 - 402 . 174 - 71 38 37 205
1974 34 41 79 156 . 197 329 335 219 88 54 - 34 34 33
T1975 23 36 81 210 354 - 466 - 439 416 166 69 ~ 4B 47 197 B
1976 47 £9 86 534  3is 398 450 332 149 70 44 LY 185
1977 44 41 60 168228 888 418~ 226 ~ 111 - 79 52 42 i85
978 - 38 - 37 i23 194 320 . 452 452 32 - 111 - 64 56 - 40 183
1979 - 35 44 - 16 - 210 233 ~ 380 426 - 238 135 58 45 < Y A 161
1980 38 50 i32 - 217 - 3809 : 445 359 . 233 415 70 55 44 172
1981 39 50 . 421 500 402 830 408 _ 241 . 105 __ 63 43 31 178
182 32 -~ 35 68 144 . 208 231 - 224 251 . 74 60 - 72 - 54 124
1983 44 48 114 172 269 318 . 301 316 _ 162 ' 67 . 49 a7 159 -
1984 44 45 68 132 250 502 - 312 283 i52 67 - 51 46 162
1985 43 -~ 40 54 - 117 - 185 273 330 225 - 93 - 8% 3 38 124
1986 38 A6 - 107 197 - 238 3801 431 320 8i - - 59 42 46 . 1690
1987 24 - 356 | i33 200 249 . 968  A22 - 262 133 - 138 66 . 48 173
1988 - 36 46 . 127 223 334 3320 477. - 269 - 106 56 .36 . 35 179
1989 - 44 a7 59 - 108 282 396 348 256 {10 67 55 . 65 - 152
1990 46 73 i8t - 276 . 459 397 - 866 283 168 98 70 ---64 207
jogi - 75 131 - 222 370 374 604 523 336 196 84 - 52 - 45 " - 251
1992 "NA  NA NA ~NA ~NA ~NA_ NA NA NA -~ NA NA- HNA o
1693 "NA NA NA ~ NA N.A NA  NA - NA - NA ~ NA -~ NA - NA : :
1994 46 58 107 - 214 352 503 658G 421 16396 - 68 - 63 223
1995 49 55 - 131 268 263 42? 605 404 116 - 76 -\ 45 2119
Exhlhll D 3. \Vater Dlschargc Dala of Swal ijcr at Munda Headworks (()Jsecs)
Year  Jan Feb Mar - Apr. - May Jun o Jut s Aug - Sep . Oet - Nov - Dec_, -Annual
e ’ o - Lo BRI S L -t Average
1961 1.010 1,091 1,974 - 7554 14,343 23,235 23817 14,265 9,813 2753 1,892 1,015 8522
T1g62 755 - 802 1,498 5055 7,800 14,446 18,547 12276 _ 4968 1444 - 1,018 981 "~ 5808
1963 534 360 3080~ 9288 17,318 23505 20,757 .13,007 . 4,866 1410 - 1,528 760 8,109
1964 1,012 1,448 3453 8,540 12,014 18,985 25007 17,274 7,i95. . 1988 - 610 1,049 8,223
1965 1,010 42434 - 3215 13,885 20,208 32,075 29,697 - 15744 - 8478 2073 ' - 389 896 10,585
1966 670 1,482 4830 12,144 15788 28505 22287 -16,084 8,062 . 2821 - 1,205 726 9,550
1967 - 602 1,737  8AG7 - 8,625 . 12,014 29,525 99,427 15030 - 6540 2379 1,080 - 1,406 9,321
Ti968 1,095 - 1,108 3,198 8285 . 13,595 81,065 30,767 18,974 - 4,135 1,784 1,507 1,882 8,767
1869 1,112 2,026 6751 . 9968 14,887 26635 32,147 21,864 . 6,192 3,552 1,936 -~ 1,032 = 10,675
1970 891 802 . 2280 8942 13,204 21,195 15487 13 976 10,289 2,787 : 915 607, . 7448
1971 362 411 14,181 7,860 5278 21,195 - 17,187 14,112 - 4,135 ..- - 951 440 -804 6,976
1972 483" 1,227 4286 _ 8034 10468 20695 25177/ 16084 6981 - 2050 -~ 1630 1304 - 9472
1873 1,209 2,145 4949 10,767 18,338 28846 25617 22,204 . 8,402 2328 746811 . 10,629
1974 721 1,210 3,096 7,469 9,787 17,625 18,037 11,205 8,268 - 1,342 457 641 " 6238
975 3908 816 5265 10,673 19,149 - 25696 24318 23,119 ~ 8069 2233 1,200 - 1,420 10,058
1976 1488 2,205 3630 12,433 17,083 21,818 25032 {8018 - 6,899 2302 - 1,027. 788 . 9368 .
1977 1338 1,166 1,969 28i2 11,622 21,180 23061 11,674 4667 - 2823 ° 16528 1,130 . 7,531 .
_1978 970 898 5,729 9,725 17,166 25,042 . 25,131 16,810 4,627 1907 1,780 1,006 9,233
1979 774 1,160 2959 0,680 11,935 20,717 23,584 13,580 6,055 . 1,550 1,120 824 7913
_1980 - 942 1,686 6.292 11,141 16468 24,585 19,667 12,038 4,849 2277 1,698~ 1,253 - 8,567 .
- 1981 1,020 1,654 5607 16,089 22,096 18254 22,449 12544 4,281 1,852 976 - 440 8939 -
1982 624 752 2526 6,746 10454 11,785 11,467 13,100 2,399 _ 1,805 2742 1814 5510 .
Tigea 1814 1,582 5034 838l 14,114 16,957 15,886 17,042 7,708 2099 ~ 1,354 - 1,397 __ 7,756
- 1984 398 810 2421 6,032 12935 28035 16,705 150556 _ 7,060 - 1,634 1,489 1,323 " 7,782 -
1985 1170 1064 1502 5086 ~ 9,032 13315 17,311 14,195 - 3,640 _ 1,755 243 862 5514
- 1986 652 1,586 4,115 ~ 10,933 15491 . 16,023 23,857 7,286 3431 1,633 902. 1,800 8,197
1987 404 855 6,343 ~ 10,066 12863 19,973 23,503 13,762 ~ 5944 6997 2377 _1A72 8,696
1988 - 84D 1,363 6,020 1,855 17,998 - 19,835 96,707 14,197 4922 1444 - - 659 - 709 - 8821 .
Ti989 1,207 872 2016 _ 4647 14,607 21,640 18,998 13,492 " 4,480 2236 1659 _ 1,566 - 7g§_5_
1820 1,469 3,07¢ 9222 14649 25531 21,747 19936 15032 8,030 3,961 2587 2,786 - 10,670
889 1 323 § 3,926 ) 9.339 14.990 22,445 22.3?0 15,336 5,8_90 2.2_6? I 133 8,436 .

Note: These are nel dlscha.rge vaiues aflesr deduchng dlrecl dwerston 200 efs and hlsloﬂc dlscha:ge values o! Upper Swal

Canal at Amandara Headworks.

ama



Appendix E: Water AvallabHity Data .

Appendix E: Water Availability Data

Exhibit E.1: F,shmatcd Water Availability at Muuda wilh Future Diversion Paitern at

Amandara and othet Locations

Exhiblt E.2 Ltmmalcd Addluonal Dwersmus from Paujkora Rwer

Mc'mth f!ﬂgﬂifon Requyement (Cusecs) :

L Darora Jaqhabam Bafam Bal Gopalam Tolal -
_Jan, : 0 13 0 13
“Feb. o 37 0 a7
Mar. 0 43 0 43
Api. 32 59 - 59 150
_May - 35 65 -85 i65
“Jun 35 _ 65 . 65 165
L a5 65 65 165

" Aug, 32 59 59 150 -
Sep. "33 - 61 el 155
Ocl. - 0. 52 0 62
Nov. 0 a2 0 42
Dec. 0. 40 - 0 40

| Ethihit E.3 Eshmatcd Addltloual Dwersrons [rom Swal chr Upslrcam ol' Chakdara o

Month . Addffloﬂ&! Imgai!on Requrremenrs {Cusecs)}
- Nlpkl Khe! Fafeh Pur . - Total
Ja.n . 19 - 55 -
Feb 37 : - 20 56
- Mar 43 23 &6
“Apr 59 32 91
_May 65 35 i00
Jun 65 35 100
Jul 65 .35 100
Aug 59 a - 9
“Sep 6i 33 94
Oct 52 28 80
Noy 42 23 64
Dec 40 22 62

T AR

. : . Run off {(Acre-ft) . . . .
Year  Jan. Feb. Mar. Apt. KMay Jun Jul, Aug. - Sep. Oct Nov. Dec. Cumidative
1962 51,702 46,560 - 76557 210011 399,491 778687 1054761 6662305 211513 82026 61653 58,208 3,689,873
963 46,107 35452 221419 461895 9758569 1317161 1,187,650 702,253 205444 81,165 74,149 52613 5369898
Tiopd 60741 61,333 180,015 417,385 652451 1,048,181 1448977 669625 344031 95799 51656 59930 56:399.127
1965 68,158 97,966 174,381 736035 1156291 1,827,101 1,731,209 _ 875547 241861 97951 46241 56056  7.094,797
TH065_ 49550 62,010 273685 731841 834,512 1614668 1,281,428 806453 395602 116830 66235 54,752 6325046
1967 47828 - 67,842 191,105 422443 - 652,454 1675363 1,720,756 831,644 305591 105699 62903 65963 6,152,698
968 60,310 53558  173.335 402,212 749,668 1,766,406 1,804,380 1,074,155 161,946 90634 68,734 81,021 64
1969 60741 75306 391,804 502,359 829,411 15032394 1,888,004 1251857 284347 135398 91021 59500 7, 0
1970 __ 55,145 46,560 116889 322255 725626 1,179,587 263,606 765836 528,139 116029 59,154 48,739 4 828 706
1971 41,759 37,618 76,126 376,922 853,153 1,179,687 568,136 775,198 161,946 69543 47491 40,992 4628571
_i9¥2_ 44816 56,219 240,235 399,177 026,324 1685479 1,459430 896,453 331,692 082382 76648 66,386 65,281,500
1973 65475 61,915 281,002 549,903 1041308 1633490 1,480,336 1,272,763 415853 104407 54,988 53901 7035755
1974 50841 55,89 167,064 353,656 515520 967,254 1,020,402 566,451 120,717 79,443 47,907 49600 4,024,744
1975 42,666 45872 177479 544200 4091170 1,459,436 1406600 1329022 195033 102,003 68528 63325 6,733,424
T1976 70256 _ 85,239 199,888 631191 964117 1216761 1450,508 1015379 326410 100,748 61814 53331 6178734
1977 66,456 54,884 97,746 397,651 628326 1,479371 1329320 - 625289 193591 116928 74,147 61975  4,825.888
1978 57,155 48,789 328978 487,908 969,237 1,140859 1456611 ' 941076 191212 93751 81 J64 53847 6,123,920
1979 52,193 54747 158679 544,718 647,616 1,151,270 1,361,470 743054 276172 84945 64,159 54233 5,193,208
1980 56437 GG,776 363,581 572,158 926324 1382004 1,114,479 647671 204432 103016 78314 65005 5580387
1981 __ 58,410 66,038 921,452 866578 1,272,402 1,004,688 17291692 678,754 . 170648 922364 60634 44506 ° 5978,167
1982 48,374 45426 132,004 310605 ~ 556,524 619,719 616418 713500 99415 88623 138968 79203 3,448,868
1983 65858 64,391 298530 407949 781,515 928,123 888,147 - 955365 374552 98596 69876 63,737 ~ 5001699
1084 42666 46748 107,141 268,131 703,058 1586727 938,516 _ 833,194 2336995 B4313 73,191 66874 _ 5092,555
1985 62,220 52,550 78937 211,856 469,123 . 710811 975,787, 565,759 127387 83883 42674 551 89 3472181
1986 49,090 64,493 270,274 559,761 866,238 871,520 1378260 970,368 124,705 86818 58805 78940 5372693
1937  42.814 47,774 366683 508,162 704653 1106974 1344204 - 753652 269564 343,544 117,261 70629 - 5675919
1988 53,854 59,289 346,856 614645 1020402 1,098,760 1,553,507 780,425 1730713 82026 50406 51,322 5834664
1989 63,141 48,155 100,680 185722 - 8$11,924 1,206,153 1079482 737,092 182,461 102,072 77,363 73,019  4667,266
1990 69787 133,681 543,761 780915 1 483613 1212523 1,137,191 832,191 339,700 156,887 129,731 135264 7,009,248
Avg. 55,090 60621 218,777 467 910 835 416 1,254,076 1288 814 850,431 268,269 10? 272 70,910 63,111 5,538,696



Appendix E: Water Availability Data

Exhibit Ed: Swat River Upstream Munda Headworks Suspended Sediment Concentration-1971

Date Discharge Sedidment Total Load Soluble Contrants
: {Cusecs) (P} . Sediment (tons/day) (pom)
. . (epm) _

: : . Sand Sit Clay - S
B 856 39 750 500 1,289 2,659 250
7.4.71 698 52 700 400 1,152 1937 100
8.1.71 596 33 500 400 033 1,840 250
14171 590 48 - 550 300 898 1277 100
1547 625 58 650 350 1,058 1,593 200
EIENY 544 33 800 500 1,333 1,748 200

oz 544 32 700 400 1432 1,487 260
AN 562 25 - 500 350 815 1.183 150
28.1.71 - 562 30 700 450 - 1,180 1,598 200
2941 562 33 700 450 1,183 1,602 200
10.2.71 1,390 25 500 400 925 3098 - 100 - -
1221 1,038 22 150 409 872 2,181 100
17.2.71 -~ 1,320 23 550 350 923~ 2,939 100
18.2.71 1,508 23 580 400 923 3,345 100
24.2.71 1,038 a3 750 450 - 1,233 - - - 3084 50
25.2.71 . 1,038 - 33 550 350 2933 .- 2334 150 -
26271 1,012 "~ 80 600 450 1,080 2,461 - 100
. 53714 1,011 - 35 50 - 400 - 1,185 288 " 200
10.3.71 1,410 ) 3g - 500 ) ) 303 150
11.3.71 1,410 28 750 350 1,128 383 150
12,3.71 1,407 23 . 450 400 - 873 320 150
CARSTH - 1481 - 22 - 300 250 ° - 572 199 100
19.3.74 — 1817 .33 350 300 - 683 299 - 100 -
__ 243.71 1,402 28 300 - - 250 ©. 578 195 - 50
25371 1425 - 24 - 300 - 200 - 524 v 180 50
L eeaT 1,461 22 350 - 200 572 199 - 100
7.4.71 - 4,354 899 1,000 650 2549 26,737 250
-~ 84Tt 4,354 - 728 750 - 550 2,028 21,200 200
14471 4,606 - 737 - 1,050 800 - 2,587 - X 4 150
15.4.71 4,606 - 745 - BOO 350 1,695 2,17 150
16.4.71 -~ 4,383 808 600 500 - - 1,308 - 47144 - 150
o irAT - 1282 982 800_ 500 2,282 40,085 200
21.4.71 - 5,362 780 700 500 1,980 25585 - 200
224N 5,362 788 5§50 . - - 450 1,788 23,105 100
23.4.71 5813 .. 833 500 - 400 1,733 24,760 100
28.4.71 17,266 1,178 1,000 700 2878 122,166 _300
29.4.71 16,574 1,060 1,150 - 880 -_3.060 122,226 250
5571 5812 6,262 600 ) 952 13,475 100
6.5.71 5,200 552 500 350 902 - 11,304 160
7.5.71 5,362 40 400 300 740 9,553 150
12571 6,004 65 500 400 965 13,853 100
14571 7,269 55 _500 400 855 16,530 100 -
205,71 11,977 52 - 500 850 - - 902 26,036 100
2571 11,605 55 750 400 1,206 33,789 150
285 11,109 58 ' 550 350 - 958 23,648 150
27.5.71 10,551 - 61 600 . 450 T 4tt o - 28,250 100
_ 28571 10,613 C 45 - 500 400 . 945 24,185 100
2.6.71 14,707 415 2800 - 2175 5,496 - 194,597 175
10671 14,287 429 3,250 2,100 577 198,805 150
12671 _ 13,480 82 675 - 425 ° 1,182 38,393 125
~ 16.6.71 9673 848 450 325 8593 20,003 75
47671 8,109 148 875 650 . 1,683 32,880 175
28.6.71 8,900 ag5 775 550 - 4720 - 86,792 175
5.7.71 9,661 126 1,500 - 800 2426 56,726 200 -
6.7.71 £,838 143 2,000 1.250 - -3393 72,269 250 -
AT 7,269 190 500 300 . 9,904 173,437 150 -
8771 5362 274 1,000 500 1774 229,247 - 200
L N A 21,747 - 670 3,000 2,300 5970 312,467 200 . o
157.71 9,661 105 1,500 800 . 2405 55,880 200
16.7.71 7.793 231 1,900 - 650 2,781 - - 52,230 - 150
- 2177 8,041 1,051 900 - 450 S 11,401 - 223,348 150
22.7.74 8,041 1,051 8,000 4,250 22301 . 432,167 250 -
24.7.71 5,362 8,282 - 1,500 800 2382 - . ap721 200
- 27.7.71 106 -~ 1,200 850 - 2,156

5812 =

31,199




Appendiv E: Water Availability Data

Exhibit E4: Swal River Upslream Munda Ileadworks Suspended Sediment Concentration-1971 (Contd.)

Date Discharge Sedidment ) . Total Load Soluble Contrants
" (Cusecs) . {ppm) - Sediment (tons/day) " {ppm)
: ' . {ppm) -
Sand Sikt Clay .
______ 48.71 8,433 55 650 -850 1,055 11,801 150
5871 8,433 11 1,750 1,000 2,861 53,126 N 250
187 - 5808 119 1,000 - 550 1,669 24,353 200
12.8.71 - 5,806 ‘96 1,700 1,050 2,846 39,919 250
13.8.71 5060 55 850 650 1455 17,743 100
18.8.71 - 6,060 74 1,100 750 - 1,924 - 28,099 150
198N 5806 . 107 1,050 800 - - 1,957 27,393 150
25.8.71 5222 - - 81 1,000 550 1,631 . 20,526 200
26.8.71 6,766 S84 1050 -~ 600 1,734 21,503 200 _
2.9.71 5,806 - g2 - 400 -~ 250 - . - 672 - 9,403 100
_ 3.9.71 6,766 - 26 400 200 828 - 10,208 - 100
99.71 - 4514 20 - - 350 - 250 620 .. 6,840 - 50
10.9.71 2257 . 19 350 300 - 669 3630 100
13.9.71 2,169 50 500 300 - 850 4,202 50
16.9.74 - 2017 48 550 - 300 - 898 - - 4360 ~ 100
17.9.71 R 40 . 500 - 250 ¢ 740 3,654 100
21.9.71 -~ 1,835 - 5O - . 450 300 500 3,538 : 150
24.9.71 1,606 - C 41 - 450 250 745 - 2883 50 .
30.9.71 16.6 -~ 49 - 450 300 799 3093 . 50
1.10.71 - 1710 S 18 350 - 250, - 615 2,539 .50
5.10.71 1483 13 350 250 663 - 2191 - - B0
6.§0.71 - . 1,347 R | -1 N 200 - - 461 - - .- 1496 50
7.40.71 - 1,047 42 . 300 2000 - 5f2 1,292 ' 100
81071 - . 1,026 11 - 250 - 150 - 411 1,082 100
14.10.71 1,026 14 - 250 150 414 -~ 1.224 100
18.10.71 1,026 13 o300 . 200 - o Bid 1,273 50
. 201074 1,647 - 11 250 ¢ - 150 - 411 - 1,087 100
£2.10.71 1,254 - 17~ . 300 250 - . 667 - - §707 100
25107 - 1,483 13~ 400 200 ' 813 2200 - 5@
2.11.71 4,402 . - 14 . 800 100 - 514 1,365 100
A ANA] L4047 12 250 S 200 - - 482 1,165 - 50
A 447 16 <800 - 150 486 1444 100
84471 - 987 - - 15 - 350 200 - 565 1341 -~ 100
1.419,78 . 931 - -~ 1z . 350 S 200 562 1,259 100
12.11.71 931 - - 12 800 - 250 562 - - 1,259 - - - BO
151171 - 907 18 250 200 - 483 1081 - 100
16.11.71 907 - 13 - 300 ¢ 200 ¢ - 513 - - 1,122 - 100
18,1171~ €83 - 12 - 250 S 200 o . 462 C o 986 ' 50
24.11.71 - 865 - i3~ - 250 160 13 861 ~ - . 50
21271 - - 852 - i8 400 250 668 1,872 100
31271 833 26 - 450 300 716 1,557 100 ~
6120 806 18 300 200 .. 519 -~ - - 1011 - 100
74271 - - 8i2 o - 47 850 ‘- 280 - - - 617 - 267 - 50
027 - . 833 .48 - 400 200 - 618 - - 1,233 - . 50
11,312,714 784 -~ 13 300 200 - 518 - 929 100
234271 984 - 20 - - 300 250 - 570 - 1851 50
184271 - 916 .- 16 300 200 - - 510 - 1,129 100 .

- aazs



Exhibit E.5: Swat River at Chakdara Suspended Sediment C011cc11lfalion—1995_

Appendix E: Water Availability Data

- Sitt

Date Discharge (m'/s) Waler Total Sediments (ppm Sand . Clay
i Temperalture {*C} by welght) {%) - (%) {24)
4195 53.933 9 50 '
. 14.1.95 49.090 9 62 —
19195 41.096 _ 8 40 -
25.1.95 44515 ) 17 o :
3.2.95 41,408 g 64 e
12.2.95 129.741 9 212
19.2.95 55.222 o 113 '
24,295 49090 - 10 74 o
7.3.95 53.224 4 76 B
o ..13395 49.765 i2 113 }
19,3.95 . 57.859 14 e -
- 25395 832.140 4 4,370 7 73 20
© 26395 734806 i2 148 - :
3.4.95 142.042 i3 114
9.4.85 384.368 13 569 -
10.4.95 489,937 4 268
18495 303.441 13 -~ 204
26.4.95 229.853 15 219 i
2695 202.664 13 - 581
13.6.95 331.940 15 - 261
21,5.95 263,505 15 - .91
81585 - 205.798 19 - 93 o
6.6.95 424.293 18 o 488 ;
10.6.95 £61.253 15 : 551 )
13.6.95 538.697 5 - 495
18.6.95 541.485 15 - . 360 i
26695 351.067 16 279
__: 47185 549.906 13 273 -
7.7.95 569.854 18 332 -
10.7.95 587.288 19 824 -
13.7.95 549,906 18 288 -
17.7.95 555.563 19 . 165 L
19.7.95 650,781 19 1,930 3 73 24
24.7.95 647.670 - 21 5,860 3 - - 8i 16
25.7.95 1725.623 21 5390 27 - 51 22
26.7.95 . 835.750 18 ' -2 - -
2895 . 336,652 20 . 433 - B -
4895 1129.080 o2 9,970 14 62 -.24
8895 544.284 21 3,690 7 73 20
12.8.95 358605 26 139 f
18.8.95 375312 2 93 .
24895 309.420 21 85
27.8.95 | 25807 2t 248
_31.895 263.505 ) ' 154 - j
3.9.95 159.031 18 43
6.9.95 135,809 R : 53
10995 127.360 20 B4 i T e e
14.9.95 120373 o 18 68
- 18895 91133 : 19 . 51 -
21.9.95 -+ 85.098 19 44
L 24995 ~ 107.094 21 I
27.9.95 87.922 2 56 N
6.10.85 70,950 - 18 47 :
_ 131095 e 65,285 19 43
20.10.95 86,034 _ 17 )
25,1095 69.288 17 123 -
4,11.95 54.647 - 15 59 _
_._13.11.95 47.096 13 ) -
201195 - 45,152 o2 61 3
___28.11.95 70.116 8 105 . -
51295 44.515 8 T 81 '
10.12.95 45,785 7 496
17.12.95 “45.795 10 - .50
24.12.95 38.434 12 - 22

Note: Sandis all sizes above 0,0055 m

0.0055.

AT

m; Siltis all sizés between 0.0625 mm and 0.0055 mmy; Clay is all sizes sma!l'er than -
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Appendix E: Water Availability Data

Exhibit E.7: Estimated Scediment Yield of Kabul and Swat Rivers

. .
Station Catchment Area (kirF) Annval Sediment .. Sediment Yield (forvkn?) ' %(j

: . {Million Ton} ' :

_Kelam 2020 0254 28

Chakdara 8376 . 099 - 173

Warsak 67,340 ) - 15.776 235

Nowshera 88,578 35.635 403

Exhibit E.S: Wat'cr‘A\)aiIabi]ily ai Swa\i River and !_jcnlallds at Mun_dé '

Month Adjusted River Co _ Demand . _ : Total Deficlent
Inflow B K U B © . Supply
) Lower Swal Canal - Additional Areaat . Down Stream L
+ Doaba Canal MundaDam . Munda
L - R Left " _Right - e :
- Janvary 896 - ] 190 18 18 300 ° 526 i)
- _February 1092 440 i 84 - - 34 800 - - " B08 0
March - 3558 ' 930 - - 93 83 - .. 300 1416 0
- April 7683 1710 140 - 140 - 300 2290 o
May 13587 2290 222 222 . 800 - 3034 0
June - 21075 L 2290 2l - - 270 ‘@go - 3130 .0 )
. July - 20928 - 1800 . 205 205 300 - . 2010 0
“August - . 13831 . - 1680 o182 - - 182 - 300 2344 0
_Seplembetr - 4508 - - 1820 - . 158 - {6@ .- 800 . - 2436 o
Oclober 1745 ' 1490 . . 300 - 1970 225
_November - 1192 1930 : 13 13 300 1456 264
December 1026 - 570 ' 2 P 300 874 ~ 0
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