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1 INTRODUCTION

Hy d r o log ic a l ly , We s t S e d g e moo r is o n e o f t h e s imp le s t o f t h e p e a t mo or s
o f So me r s e t , o c c u p y in g a s ma ll co mp a c t c a t c h me n t wit h li t t le b u il d in g
d e v e lo p me n t . T h e Moo r it s e l f is mo s t l y u s e d fo r lo w in t e n s it y g r a z in g ,
b u t t he r e a r e p o c k e t s o f mo r e in t e n s iv e fa r mi n g a c t iv it y , a n d a lo n g
h is t o r y o f c o n f l ic t b e Lwe e n v a r io u s in t e r e s t s , n o ta b ly a g r ic u lt u r a l
in t e n s if ic a t io n a n d wi ld l ife c o n s e r v a t io n . T h e o u t f a l l f r o m t h e Moo r i s
t h r o u g h t h e We s t Se d g e moo r P u mp in g S t a t io n ( WS P S ) a t OS g r id r e f .
S T 37628 6 , o p e r a t e d b y t h e We s s e x Wa t e r Au t ho r it y : t he p u mp is u s e d
t o r e mo v e f lo o d w a t e r a n d t o p r ov id e f loo d s t o r a g e b y ma in ta in in g a lo w
wa t e r le v e l in t h e n e t wo r k o f d it c h e s , o r r h y n e s , in win t e r , b u t in
s u mme r a h ig h e r le v e l is ma in ta in e d b y t h e s u p p l y o f wa t e r t h r o u g h a
s lu ic e f r o m t h e Riv e r Pa r r e t t , t o p r o v ide " we t f e n c ing " o n t h e Moo r .

I n 1986 t h e I n s t it u t e o f Hy d r o lo g y (I H) wa s c o mmis s io ne d b y t h e Na t u r e
Co n s e r v a n c y Co u n c il ( NCC ) t o u n d e r t a k e a p r o g r a mme o f h y d r o lo g ic a l
mo n it o r in g w h ic h c o u ld b e u s e d a s a b a s is fo r d ec is io n s a b o u t t h e
p e n n in g le v e l s o f We s t S e d g e moo r . T h e We s s e x Ri v e r s Div is io n o f We s se x
Wa t e r Au t ho r i t y s u p p le me n t e d t h is s t u d y w it h b a c k in g f o r a n in v e s t i-
g a t io n o f t h e c o n s u mp t iv e u s e o f we t f e n c in g , a n d p r ov i d e d a s s is t a nc e
in t he fo r m o f c o n s t r u c t io n a n d o p e r a t io n o f a ga u g in g s ta t io n a n d s ta f f
g a u g e s , t o p o g r a p h ic s u r v e y a n d t h e p r o v is io n of d a t a f r o m t h e P u mp in g
S ta t io n . F ig u r e 1. 1 s h o ws t h e la yo u t o f me a s u r e me n t s it e s o n a n d a r o u n d
We s t S e d g e moo r .

T h i s r e p o r t s u mma r is e s t h e wo r k o n t h e c o n s u mp t iv e u se p r o j e c t , fu n d in g
fo r wh ic h c o me s t o a n e n d in Ma r c h 198 9 . I t is e xp e c t e d t h a t t h e
c o n t in u in g NCC p r o j e c t wi ll f u r n is h fu r t h e r in fo r ma t io n r e la t in g to t h e
wa t e r b a la n c e , a n d it is p r o p o s e d t o c a r r y o n t h e ope r a t io n o f wa t e r
le v e l r e c o r d in g s ta t io n s , d ip we ll s a n d t h e ly s ime t e r .



Fig u r e 1. 1 Lo ca t io n p la n o f ra in f a ll an d s u r fa c e wa t e r mea s u r e me rkt
s ta t io n s



2 WATER BALANCE S TUDIES

I t. w a s t h e in t e n t io n f r o m t h e b e g in n in g o f t h is s t u d y t o u s e t h e wa t e r
b a la n c e me t h o d fo r t h e d e t e r mi na t io n o f e v a p o r a t io n f r om We s t S e d g e moo r .
T h i s me t h o d r e q u ir e s t h e a c c u r a t e me a s u r e me n t o f a ll in p u t s a n d o u t p u t s
o f wa t e r f r o m a c a t c h me n t a r e a , wi t h t h e s o le e xc e p t ion o f t h e u n k n o w n
e v a p o r a t io n . T h e la n d s u r r o u n d in g We s t S e d g e moo r i s u n d e r la in b y
Ke u p e r Ma r l , a n imp e r me a b le s il t y mu d s to n e , c a p pe d o n t h e s o u t h e a s t
s id e b y t h e c la y e y Rh a e t ic a n d Lo we r Lia s d e p o s it s . T h e r e i s li t t le
p r o s p e c t o f d e e p in f ilt r a t io n t o a g r o u n d wa t e r b o d y in t h e b e d r o c k o f
t h e c a t c h me n t , o r o f g r o u n d wa t e r s u p p ly t o t h e Moo r .

Fo r t h e p u r p os e s o f q u a n t if y in g in p u t , t h e We s t S e d g e moo r c a t c h me n t
ha s b e e n d iv id e d in Lo t h r e e d is t in c t zo n e s :

(i ) t h e a r e a a b ov e t h e We s s e x Ri v e r s g a u g e a t He l la n d

( ii ) t h e a r ea s o f h ig h la n d s u r r o u n d in g t h e Moo r t o t h e n o r t h
we s t a n d s ou t h e a s t

(ii i ) t h e Moo r it s e lf .

F iv e in p u t s o f wa t e r t o We s t Se d g e moo r h a v e b e e n id e n t if ie d , a n d o n e
s u r fa c e o u t f low. T h e s e in f lo w s a n d o u t f lo w a r e d is c u s s e d in d e ta il i n
S e c t io n s 2 . 1 t o 2 .6 o f t h i s r e p o r t . On ly d u r in g 1988 wa s t h e d a ta a v a ila b le
in f u l l fo r a l l s ix o f t h e " k n o w n " c o mp o n e n t s o f t h e wa t e r b a la n c e , a n d
t h is c a le n d a r y e a r h a s t h e r e fo r e b e e n c h o s e n fo r t he wa t e r b a la n c e
s t u d ie s .

2 . 1 Ra in f a ll ov e r We s t S e d e

Ra in fa l l fa llin g d i r e c t ly o n t h e Moo r h a s b e e n me a s u r e d b y a 15 min u t e
r e c o r d in g r a in g a u g e s it e d in a f ie ld o w n e d b y NCC , a t OS g r id r e fe r e n c e
ST 37 12 70 , f ie ld n o 0700 . I t h a s b e e n e s t a b li s h e d u s in g d a ta c o lle c t e d
d u r in g a p e r io d o f a y ea r , Oc to b e r 1987 t o S e p t e mb e r 1988 , t h a t t h e r e
is a s ma ll b u t r e la t iv e ly c o n s is t e n t d if f e r e n c e b e t we e n t h e r a in fa ll
r e c o r d e d a t t h is g a u g e a n d t h e We s s e x Riv e r s d a il y r a in fa ll g a u g e
s it e d a t We s t S e d g e rnoo r P u mp in g S ta t io n (WS PS ). T h e r e s u l t in g
r e g r e s s io n e q u a t io n d e v e lo p e d to p r e d ic t d a il y r a in fa ll a t t h e III g a u g e
f r o m t h a t a t t h e p u mp in g s ta t io n h a d t h e fo r m

Da ily r a in f a ll ( I li ) = 0 . 1 + 1.0 3 x Da ily r a in fa l l (WS P S )

w h e r e t h e u n it s a r e mm.

Du r in g 1988 , t h e p e r io d o f t h e wa t e r ba la n c e s t u d ie s , s o me o f t h e d a ta
f r o m t h e I H r a in g a u g e wa s lo s t , o win g t o d is t u r ba n c e o f t h e f ie ld
e q u ip me n t b y l iv e s t oc k . I t wa s t h e r e fo r e d e c id e d t ha t b e c a u s e o f t h e
v i r t u a ll y id e n t ic a l d a ta a r is in g a t b o t h g a u g e s a n d t he mo r e c o mp le t e
r e c o r d a v a ila b le a t WS PS , t h e d a ta f r o m t h e WS P S r a in g a u g e wo u ld b e
u s e d in p r e fe r e n c e to t h a t c o lle c t e d b y t h e I H r a in g a u g e .

T h e WS P S r a in fa l l wa s a p p lie d to t h e a r e a o f t h e Moo r (g iv e n b y t h e
Ap r il 1977 MAF F s c h e d u le o f la n d d r a ina g e p u mp in g s ta t io n s a s
12 .8 k m2) , a n d mo n t h ly t o ta ls we r e c a lc u la t e d .

2 .2 Ra in fa l l o s u r ro u n d in h i h la n d

Ra in fa ll o n t h e la n d s u r r o u n d in g We s t Se d g e moo r (w it h in t h e c a t c h me n t
d r a in e d b y WS P S , b u t d r a in in g t o wa r d s t h e Moo r dow n s t r e a m o f t h e
Ile Ha n d g a u g e ) i s h ig h e r t ha n o n t h e Moo r it s e l f , a s d e mo n s t r a t e d b y
s ta n d a r d p e r io d is o h y e ta l ma p s . T h e in it ia l in Le n t ion t o ma k e u s e o f
r a in fa l l d a ta f r o m t h r e e s it e s a t No r t h Cu r r y , Cu r r y Riv e t a n d F iv e h e a d
wa s f r u s t r a t e d b y t he c lo s u r e of t h e f i r s t t wo o f t he s e s it e s d u r in g



198 8 . Da ta f r o m t h e r e ma in in g F iv e h e a d r a in ga u g e a t OS g r id r e fe r e n c e
S T349235 h a s b e e n t a k e n a s b e in g r e p r e s e n ta t iv e of t h e 60 m a lt it u d e
te r r a in e it h e r s id e o f t h e Moo r .

T h e a r e a o f la n d w it h in t h e WS PS c a t c h me n t b e lo w t h e Ile l la n d s t r e a mf lo w
g a u g e b u t e xc lu d in g t h e Moo r it s e l f , ha s b e e n c a lc u la t e d a s 14 .0 k m2.
Bec a u s e t h is t e r r a in v a r ie s b e t we e n 5 m OD a n d 60 m OD, t h e a v e r a g e
o f t h e r a in fa ll o c c u r r in g a t t h e WS P S g a u g e a n d t ha t a t t h e F iv e h e a d
g a u g e h a s b e e n a p p lie d t o t h is a r e a in o r d e r to c o mp u t e mo n t h ly
to ta ls .

2.3 S t re a m, lo w a u e d a t He Ha n d

T h e We s s e x Riv e r s s t r e a mf lo w g a u g e a t He Ha n d (OS g r id r e fe r e n c e
S 1 33 124 3 ) is e s s e n t ia lly a v e loc it y - a r e a s e c t io n wit h a n e lm b oa r d
mo u n t e d in t h e b e d t o a c t a s a co n t r o l . Da t a is r e c o r d e d a t a 15 mi n u t e
in t e r v a l a n d t h e c a lib r a t io n is b y c u r r e n t me te r in g . I t be c a me o pe r a t io n a l
in Fe b r u a r y 1987 a n d co n t i n u ou s da ta h a s b e e n a va ila b le s inc e t h e
e n d o f Ma r c h 1987 . T h e s ta t io n g a u g e s a n a r e a o f 15.2 k m2 a b o v e
He lla n d w h ic h r is e s t o a le v e l o f 100 m OD a n d fo llows a l in e ma r k e d
b y t h e v i l la g e s o f Ne w p o r t , Wra n ta g e a n d We s t Ha tc h .

2.4 Wic k oo r Rh n e s t rea m ow

Du r in g t h e p e r io d Ma r c h t o Dec e mbe r , t h e r e is s u r fa c e wa t e r in f lo w
t o We s t Se d g e moo r v ia Wic k Moo r Rh y n e , wh ic h e n te r s t h e Moo r n e a r
it s no r t h e a s t e r n e n d . T h e s t r ea mf lo w is g a u g e d a s it p a s s e s t h r o u g h
a s q u a r e o r i f ic e i n t h e w in g wa ll o f a s lu ic e a t OS g r id r e f . S T387268 .
To g a u g e t h e f lo w a c c u r a t e ly , a t h in p la t e we ir i n c o r po r a t in g a va r ia b le
le v e l c r e s t (d e s ig n e d in a c co r d a n c e w it h BS 3680:Pa r t 4A: 1965 ) wa s
a t ta c h e d t o t h e o r if ic e i n le t . A wa t e r le v e l r e cor d e r wa s loc a t e d
imme d ia t e ly u p s t r e a m o f t h e s lu ic e t o r e c o r d t h e h ea d o v e r t h e c r e s t .
T h e c r e s t le v e l r e ma in e d u n d e r t h e s u p e r v i s io n o f We s s e x Ri v e r s a n d
wa s no t e d b y I ll a t mo n t h ly in t e r v a ls .

2.5 Oa t h Hil l s t re amf lo w

S u r fa c e wa te r s t r e a mf lo w f r o m t he Riv e r Pa r r e t t e n te r s We s t S e d g e moo r
v ia a s lu ic e / c u lv e r t a r r a n g e me n t no r t h o f Oa t h fa r m, a t OS g r id r e f .
S T 38 6276 . T h e in f lo w ta k e s p la c e d u r in g t h e mo n t h s of Ap r il t o Dec e mb e r
a n d h a s be e n c u r r e n t me t e r e d a t a we e k ly in t e r v a l s in c e Oc t o b e r 1987 .
Li n e a r in t e r p o la t io n h a s be e n u s e d t o e s t ima t e t h e f low o n in t e r v e n i n g
d a y s .

2.6 Pu mp ing s t at io n s

2.6 . 1 Die s e l u rn in s ta t io n

T h e p u mp in g s ta t io n s a r e r e g a r d e d a s t h e o n ly p o in t a t w h ic h
s t r e a mflo w i s r e mo v e d f r o m We s t S e d g e mo o r . T h e p u mp "c h a r a c t e r is t ic
c u r v e " a llo ws t h e p u mp r a t e to b e d e t e r mi ne d a t p u mp o n / o ff Lime s
wh e n t h e k n o w n s t a t ic h y d r a u lic h e a d c a n b e co mp u t e d f r o m t h e
s u c t io n a n d d e liv e r y wa t e r le v e ls . T h is i n fo r ma t io n is a p p lie d to t h e
o p e r a t o r lo g s h e e t d a ta , w h ic h c o n s is t o f r e c o r d s o f t h e p e r io d s o f
o p e r a t io n o f t h e d ie s e l p u mp s a n d t h e a s s oc ia t e d s uc t io n a n d d e liv e r y
wa t e r le v e l s a t p u mp o n / o f f t ime s , t o g e n e r a t e a da i ly p u mp e d f lo w
r e c o r d . S u c h d e r iv e d d a ta h a s b e e n c o mp u t e d fo r t he p e r io d Nov e mb e r
1963 t o De c e mb e r 1988 .



2.6 .2 Ele c t r ic p u mp ing s t a t io n  

T h e e le c t r ic p u mp in g s ta t io n , wh ic h c o mme nc e d o p e r a t io n in J a n u a r y
198 7, wa s f it t e d w it h a c u mu la t iv e p u mp e d f lo w me t e r in S e p t e mb e r
198 7 . P r io r to S e p t e mb e r 198 7 , a n e s t ima t e o f t h e p u mp e d f lo ws wa s
ma d e ba s e d o n t h e " h o u r s r u n " da ta a n d t h e p u mp r u n n in g s p e e d .
Fol lo win g S e p t e mb e r 1987 , d e r iv e d d a il y p u mp e d f lo ws we r e g e ne r a t e d
fr o m a da ily r e a d i n g o f t h e c u mu la t iv e p u mp e d f low me t e r .

A c omp a r is o n wa s ma d e b e t we e n t h e p o s t - S e p t e mb e r 1987 d e r iv e d
da ily p u mp e d f lo w s g e n e r a t e d u s in g t h e f lo w me t e r i n fo r ma t io n a n d
t h o s e p r e d ic t e d b y u s in g t h e s a me a p p r oa c h a s ha d t o b e u s e d fo r
t h e p r e - S e p t e mb e r 198 7 d a t a be fo r e t h e f lo w me t e r ha d b e e n in s ta l le d .
T h e d a ily f lo ws d e r iv e d f r o m t h e f lo w me t e r in fo r ma t io n we r e o n
a v e r a g e 18% lo we r t h a n t h o se d e r iv e d u s in g t h e " h o u r s r u n " a n d
p u mp r u n n i n g s p e e d me t h o d . T h e p r e - S e p te mb e r 198 7 d e r iv e d d a ily
p u mp e d f lo w s we r e a c c o r d in g ly r e d u c e d b y 18%. Da ily p u mp e d f lo w s
ha v e b e e n c a lc u la t e d fo r t h e e le c t r ic p u mp in g s ta t ion b e t we e n J a n u a r y
1987 a n d De c e mb e r 1988 in c lu s iv e .

2.7 W r bala nce o v r tc hment bo v e He lla n d au e

T h e Re il a n d s t r e a mf lo w g a u g e a llo we d a n e s t ima t ion o f e v a p o r a t io n
ov e r t h e c a tc h me n t a r ea a b o v e t h e g a u g e w h ic h c ou ld b e u s e d a s a n
in d ic a t o r o f e va p o r a t io n o v e r t h a t p a r t o f t h e c a t c h me n t d is c u s s e d in
s e c t io n 2 .2 a b o v e . Ta b le 2 . 1 ill us t r a t e s t h e mo n t h ly c omp o n e n t s o f t h e
wa t e r b a la n c e . Da t a fo r a n 18 mo n t h p e r io d a r e in c lu d e d in t h e ta b le ,
a lt ho u g h t h e p e r io d t o b e s e le c t e d fo r a wa te r b a la n c e s h o u ld e x t e n d
b e t we e n d a t e s o n w h ic h t h e s o il mo is t u r e d e f ic it is t he s a me : n o r ma l ly
a p e r io d o f 12 c o n s e c u t iv e mo n t h s b e t we e n d a t e s whe n t h e r e is a z e r o
so il mo is t u r e d e f ic it .

Wate r balanc e J uly 1987  -  Ju ne 1988

Ra in fa l l = 666 mm

S t r e a mf lo w = 268 mm

Ev a p o r a t io n = 666 - 268 = 398 mm

Wate r bala nc e Jan ua r y 1988  -  De ce mbe r 1988

Ra in f a l l = 6 12 mm

S t r e a mf lo w = 2 15 mm

Ev a p o r a t io n = 397 mm

( t .A. :
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Ta b le 2 . 1 Mo n t h ly ra in fa ll a n d s t r ea mf lo w f o r He Ha n d c a t c h me n t

T h e 12 mo n t h p e r io d c h o s e n fo r a wa t e r ba la n c e c a n i n f lu e n c e t h e
r e s u lt if p a r t o f t h e y e a r is u n u s u a lly we t o r d r y a n d t h e r e is a
s ig n if ic a n t g r o u n d wa t e r s t o r a g e e le me n t in t he c a t c h me n t . T h e He ll a n d
g a u g e h y d r o g r a p h , s u p po r t e d b y a s t u d y o f t h e la s t 25 y e a r s o f
r e c o r d s f r o m t h e WS PS r a in g a u g e , s ho ws t h e e n d o f 1988 to h a v e b e e n
u n u s u a lly d r y , s o t h e wa t e r b a la n c e c a lc u la t io n s ha v e b e e n e xe c u t e d
fo r t wo o v e r la p p in g 12 mo n t h pe r io d s . Th e r e s u lt ing t wo e s t ima t e s o f
e v a po r a t io n a r e v e r y s imila r .

2 .8 W te r bala nc e ov e r We s t Se d e r

T h e p e r io d s e le c t e d fo r t h e We s t S e d g e moo r wa t e r b a la n c e wa s t h e
c a le n d a r y e a r 1988 . Ta b le 2 .2 d e ta ils t h e mo n t h ly i n f lo w s to We s t
S e d g e moo r , Ta b le 2 .3 t h e mo n t h ly o u t f lo w s .



Tab le 2.2 I n f l ows to Wes t Sedg emoo r

Wic k Moo r Rh y ne cen t r al s lu i ce c losed 21 Mar c h 1988 - 2 1 Decembe r
1988

est ima t ed

Ta ble 2.3 Pump ed ou t f lows f r om Wes t Sedg emoo r

T he wat er balance was ca r r i ed ou t ov e r t he a r ea of West Sed gemoo r
and t he a r ea o f h ig h land below t he l lell an d gau g e. The a r ea abov e t h e
Hel l and s t r ea mf low gau ge generat es an i n p u t t o t he wat er balanc e i n
t he fo r m of st r eamf low , bu t i s not i nc l ud ed i n t h e ar ea o f t he anal y si s .

T he a r ea o f West Sed gernoor i t se l f has been ta k en as 12.8 k m2.

T he ar ea of h i g h land su r r ou nd in g t he Moo r , be low t he Reil an d gaug e ,
has been d i g i t i sed as 14.0 k m2.

2.8 . 1 I n f low s

2.8.1. 1 Rai n fa l l o ver Wes t Sedg emoor

T he 1988 an n ua l r a i n fal l a t t he pu mp i n g sta t ion wa s 598 mm, w h ic h
w hen ap p l i ed t o t he 12.8 k m2 a r ea g i v es r i se to a v ol u me of



( 12 .8 x 10 6) x 0 .598 = 7 ,6 54 ,000 m3

2.8 . 1.2 Ra in f a l l o v e r h ig h la n d b e lo w t h e Re i la n d g a ug e e x c lu d ing
t h e Moo r

T he 198 8 a n n u a l r a in fa ll a t F iv e h e a d wa s 6 1 1. 5 mm. T h e a v e r a g e
o f t h e F iv e h e a d a n d p u mp in g s ta t io n r a i n fa ll (60 5 min ) w h e n a p p l ie d
to t h e 14 .0  k in2 a r e a g iv e s r is e to a v o lu me o f

( 14 .0 x 10 6) x 0 .60 5 = 8 ,4 70 ,000 m3

2.8 . 1.3 S t r e a mf lo w r e c or d e d a t t h e & gla n d g a ug e

T h e f ig u r e o f 37 .9 c u me c - d a y s r e p r e s e n t in g t h e to ta l s t r ea mf low
d u r in g 1988 , s h o w n in Ta b le 2 .2 , is e q u iv a le n t to a v o lu me o f
3 ,2 75 ,000 m3

2.8 . 1.4 S t r e a m f lo w r e c o r d e d a t Wic k Moo r R hz n e s lu ic e

Alt ho u g h t h e s l u ic e g a t e wa s c lo s e d o n 2 1 Ma r c h 1988 , t h e r h y n e
wa t e r le v e l d id no t r is e a b ov e t h e we ir c r e s t le v e l u n t il mi d - Ap r i l ,
a n d t h is a c c o u n t s fo r t h e a b s e n c e o f a f ig u r e fo r Ma r c h 198 8 in
Ta b le 2 .2 . T h e t o ta l s t r e a mf low r e c o r d e d d u r in g 1988 wa s 8 .6
c u me c - d a y s , w h ic h is e q u iv a le n t to 740 ,800 m3.

2.8 . 1.5 S t r e a m f lo w r e c o r d e d a t Oa th Hill s l u ic e

Th e a s s e s s me n t o f in f lo w a t. t h is p o in t is p r o b a b ly n o L a s a c c u r a t e
a s t h a t o f t h e o t h e r in p u t s , b e ca u s e t h e f lo w is mea s u r e d a t we e k l y
in t e r v a ls r a t h e r t h a n c o n t in uo u s ly . I n pa r t ic u la r t h e t ime a t wh ic h
t h e s lu ic e wa s f i r s t o p e ne d d u r in g 1988 is n o t c e r t a in ; it is b e l ie v e d
t h a t it wa s o p e n e d a n d s h u t s e v e r a l t ime s d u r in g Ap r il b e fo r e
b e in g le f t o p e n a t s o me poin t in Ma y . I n a d d it io n , t h e c u r r e n t
me t e r i n g wa s d is c o n t in u e d d u r in g Oc to b e r 1988 , t h e f ie ld wo r k e r
in c o r r e c t ly b e lie v in g t h e s lu ic e h a d b e e n s h u t . T h e be s t e s t ima t e
of t h e t o t a l 1988 s t r e a mf lo w is 19 .3 c u me c - da y s , a f ig u r e t h a t
t r a n s la t e s Lo 1,669 ,0 00 m3.

2 .8 .2 Ou t f low s  

T he ou t f lo ws f r o m t h e d ie s e l p u mp in g s ta t io n a n d t h e e le c t r ic p u mp in g
s ta t io n t o t a l 126 .3 c u me c - d a y s , w h ic h is e q u i v a le n t t o 10 ,9 10 ,0 00 m3.

T h e r e s u lt o f s u b t r a c t in g t h e o u t f low f r o m t h e se v e r a l in f lo ws is a
n e t in f lo w v o lu me o f 10 ,900 ,000 m3.

F ig u r e 2 . 1 il lu s t r a t e s t h e s e a s o n a l d e v e lo p me n t o f t h e n e t in f lo w
f ig u r e .



Fig u r e 2 . 1 Mon t h ly n e t in f lo w to We s t S e d g e moo r
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T he e v a p o r a t io n f r o m t h e h ig h la n d b e lo w t h e He l la n d g a u g e  ( EH)  i s
lik e l y t o r e s e mb le t ha t o f t h e a r e a a b o v e t h e Hel la n d g a u g e r a t h e r
t h a n Ch a t o f t h e Moo r it s e lf . T h e e va po r a t io n c a lc u la t e d fo r t h e a r e a
a bo v e t h e He Ha n d g a u g e is 397 mm a n d t h i s i s t he v a lu e a s s ig n e d
to  EH.  T h e e v a p o r a t io n o n t h e Moo r is t h e n t h e o n ly u n k n o w n in t h e
fo llo win g e q u a t io n f o r t h e wa t e r b a la n c e o f t h e Moor a n d t h e h ig h la n d
b e lo w t h e He l la n d g a u ge , a n d is t e r me d E n.

(Ar e a b e lo w He l la n d
g a u g e x

+ (Ar e a o f Moo r x
E n)

2 .9 . 1 Ca t c h me n t a b o v e t h e Ile l la n d a u e

10

= 10 ,900 ,0 00 in 3

( 14 x 10 6) x 0 .397 + ( 12.8 x 10 6) x E n = 10 ,900 ,0 00

T h e r e fo r e t h e e v a p o r a t io n o v e r t h e Moo r (E n) = 4 17 mm.

2. 9 Se ns it iv it a nal s ie

It is in s t r u c t iv e to c o n s id e r t h e imp lic a t io n s o f u nc e r t a in t ie s in t h e
wa te r b a la n c e c a lc u la t io n s in c lu d e d in s e c t io n s 2 .7 a n d 2 .8 .

Th e r e is a s in g le i n f lo w a n d s in g le o u t f lo w fo r t h is c a t c h me n t , t h e
r a in fa ll a n d t h e He l la n d s t r ea mf lo w. T h e g a u g e u se d to e s t ima t e t h e
r a i n o v e r t h e c a t c h me n t wa s t h a t a t F iv e h e a d . T h i s r a i n g a u g e is
5.5 k m f r o m t h e c e n t r o id (Me a r e Gr e e n ) o f t h e ca t c h me n t a n d a t a
co mpa r a b le a l t it u d e . I t is p r o b a b le t h a t a g a u g e n e a r t h e c e n t r o id
wo u ld h a v e r e c o r d e d a s lig h t ly d if f e r e n t r a in f a ll , b u t u n l ik e ly t h a t
t h e e r r o r in t r o d u c e d b y u s in g t h e Fiv e h e a d d a ta wo u ld h a v e b e e n
mo r e t h a n 5%.

T h e f lo w d a ta f r o m t h e He lla n d s t r e a mf lo w g a u g e wa s c a lc u la t e d b y
We s s e x Riv e r s a n d h a v e be e n a c c e p t e d a n d u s e d a s s u p p l ie d .

Th e p o s t J u ly 198 7 c u r r e n t me te r g a u g in g s u s e d in t h e c o n s t r u c t io n
o f t h e (We s s e x Riv e r s ) r a t in g c u r v e f o r t h e He Ha n d g a u g e , h a v e
b e e n a p p lie d to a p r o g r a m wh ic h c o mp u t e s a ' b e s t f it ' r a t in g c u r v e
o f t h e t y p e

Q = C (H + Ao) °

I n d o in g s o , o ne g a u g in g ( t h a t ta k e n o n 2 1 Oc to b e r 198 7 ) wa s
c o n s id e r e d s u c h a n o u t li e r t ha t i t wa s o mit t e d f ro m t h e a n a ly s i s .

Th e co e f f ic ie n t s o f t h e r e s u lt in g e q u a t io n w e r e fou n d to b e

C = 4 .8 4
Ao = - 0 .0 1
B = 2 . 17

r 2 = 0 .974

H, Ao a r e e xp r e s s e d in me t r e s t o g iv e Q in m3/ s

T h e (I H) r a t i n g c u r v e t h u s d e r iv e d wa s n o t u s e d to r e c o mp u t e t h e
He Ha n d f lo w d a ta .

95% c o n f id e n c e limi t s o n t h e a b ov e r a t in g c u r ve h a v e a ls o b e e n
c o mp u t e d a n d a r e s h o wn i n Ta b le 2 .4 .

Du r in g 75% o f t h e y e a r , t h e f low wa s b e t we e n 0 .0 17 a n d 0 .095 c u me c s ,
w h e r e t h e 9 5% c o n f id e n c e limit s o n t h e r a t in g c u r v e a r e +29% a n d
- 22%.
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Ta b le 2 .4 95% c on f id e n c e lim it s on He Ba n d r a t in g c u r v e

T h e e r r o r b a n d s c a lc u la t e d a r e fa r wid e r t h a n wo u ld b e e xp e c t e d
fo r a s t r e a mf lo w g a u g e . I t is r e c o g n is e d t h a t t h e s p r e a d o f s p o t
g a u g i n g s u s e d in t h e d e r iv a t io n o f t h e r a t in g c u r v e d e r iv e d f r o m
t he e n fo r c e d s e le c t io n o f w h a t wa s no t a n id e a l s it e a n d t h a t t h e r e
wa s l it t le o r n o s c o p e fo r t h e s e le c t io n o f a b e t t e r s it e .

I f t h e r a in fa ll wa s i n e r r o r b y +5% a n d t h e s t r e a mf lo w v o lu me wa s
in e r r o r b y +29% o r - 22%, t h e wo r s t c a s e o u t c o me s o f a wa t e r b a la n c e
o v e r t h e c a t c h me n t a bo v e t h e He l la n d g a u g e fo r 1988 wo u ld b e a s
fo llow s

Wate r bala nc e o n ca tc h me nt abov e He Ha n d g au ge  -  1988

1. I f r a in fa ll wa s in e r r o r b y +5%
T r u e r a in fa ll = 0 .95 x 6 11.5 = 58 1 mm

I f s t r e a mf lo w wa s in e r r o r b y - 22%
T r u e s t r e a mflo w = 1.22 x 2 15 = 262 mm

T h e r e fo r e t r u e e v a po r a t io n = 58 1 - 26 2 = 3 19 mm

i.e . I n t h e s e c ir c u ms ta n c e s , t h e o r ig in a l v a lu e o f 397 min
c ou ld b e t h o u g h t o f a s b e in g 78 mm t oo h ig h .

2 . I f r a in fa ll wa s in e r r o r b y - 5%
T r u e r a in fa ll = 1.05 x 6 11.5 = 64 2 mm

I f s t r e a mf lo w wa s in e r r o r b y +2 9%
T r u e s t r e a mf lo w = 0 .7 1 x 2 15 = 153 mm

T h e r e fo r e t r u e e v a p o r a t io n = 642 - 153 = 489 mm

i.e . I n t h e s e c ir c u ms ta n c e s , t h e o r ig in a l v a lu e o f 397 mm
c o u ld b e t ho u g h t o f a s b e in g 92 mm too lo w .



-

T h e s e v a lu e s o f - 78 mm a n d +9 2 mm c ou ld b e r e g a r d e d a s v e r y
e xt r e me e r r o r b a n d s o n t h e f ig u r e o f 397 mm d e r iv e d in s e c t io n 2 .7 .
T h e e xt r e me e r r o r is o f t e n s ta t e d a s t h r e e s ta n da r d e r r o r s e it h e r
s id e o f t h e mea n : a p p r o xima t io n s fo r t h e 95% c o n fid e n c e limit s ( t wo
s ta n d a r d e r r o r s ) , b e t we e n w h ic h t h e t r u e e v a po r a t io n wo u ld b e
e x p e c t e d to lie a r e

397 - 78 x 2 / 3 = 34 5 mm
a n d 397 + 92 x 2/ 3 = 4 58 mm

2.9 .2 Wa t e r ba la n c e o v e r We s t S e d g e mo o r

Ea c h o f t h e f iv e in f lo ws a n d t wo o u t f lo ws is s u b j e c t t o u n c e r t a in t y .
T h e s ig n i f ic a n c e o f u nc e r t a in t y in e a c h d e p e n d s u po n t h e p r o p o r t io n
o f t h e t o ta l i n p u t o r o u t p u t t ha t e a c h c o n s t it u t e s . Sec t io n 2 .8 in c lu d e d
t h e v a r io u s f r a c t io n s o f t h e in f lo w a n d o u t f lo w t h a t d e r iv e d f r o m
t h e v a r io u s s o u r c e s . T h e s e a r e r e p r o d u c e d b e lo w a n d e x p r e s s e d a s
a p e r c e n ta g e o f t h e ir c o n t r ib u t io n t o t he t o ta l , ca lc u la t e d o n t h e
a s s u mp t io n t ha t t h e e s t ima t e s a r e a c c u r a t e .

12

T h e wa t e r b a la n c e c a lc u la t io n in s e c t io n 2 .8 i n c lu de d t h e e q u a t io n

( 14 x 106) x  EH + ( 12 .8 x 10 6) x E n = 10 900 000

wh ic h s o u g h t to d is t r ib u t e t h e e v a p o r a t io n b e t we e n t h e a r e a o f t h e
Moo r a n d t h e s u r r o u n d in g h ig h la n d .

T h e p o s s i b il it y o f u n c e r ta in t y in t h e e s t ima t e o f E H ha s b e e n d is c u s s e d
e a r li e r . T he o n ly o t h e r s o u r c e o f u n c e r ta in t y in t h e a bo v e e q u a t io n
is in t h e e s t ima t e o f e v a p o r a t iv e lo s s f r o m t h e Moo r a n d it s s u r r o u n d in g
h ig h la n d , I n f low mi n u s Ou t f lo w ( 10 900 000 ).

2 .9 .2 . 1 I n f lo w u n c e r t a in t y

Ra in fa ll (e it h e r o v e r t h e Moo r it s e l f o r o v e r t h e s u r r o u n d in g
h ig h la n d b e low t h e He Ha n d g a u g e ) a c c o u n t s fo r 74 % o f t h e in f lo w
a n d t h e ma x imu m lik e ly u n c e r ta i n t y in me a s u r in g r a in fa ll is a s s e s s e d
a t 5%.

T he u n c e r ta in t y in h e r e n t in t h e He lla n d s t r ea mf lo w, h e r e c o n s id e r e d
a s a n i n f lo w , h a s b e e n d is c u s s e d a b o v e in d e t a il. Th e 95% c o n f id e n c e
limit s o n t h e d a t a we r e a s s e s s e d a s +2 9% a n d - 22%.



T he i n f low v ia Wic k Moor Rhy ne co n st i t u t es onl y 3.4% o f t he to ta l .
T he measu r emen t uncer ta i nt y a t t h i s t h i n p late wei r , const r u ct ed
in accor dance w i t h BS3680, shou ld i n t heo r y be v e r y smal l . T he r e
w i l l i n p r ac t ice he er r or i n t r oduced b y t he fac t t hat t he exact
t imes an d dat es t hat t he we i r c r est was mov ed a r e u n k now n . T he
c r est se t t i ng was r ecor ded a t mon t h l y i n ter v al s d u r i ng da t a
r et r iev al . T he p r og r am used t o co mp ut e t he f low , av er aged t he
" last " an d '' next " k now n cr est lev el set t i n g when ca lc u lat i ng eac h
dai l y av er age f low . Uncer tai n t y i n t hese da ta is d i f f ic u l t t o asse ss
b u t i n an y case i s not impo r ta n t because o f t he low lev e l of t he
co n t r i bu t io n of t he Wic k Moo r Rh y ne f lows t o t he tota l . An
u ncer ta i n t y of 10% was t hou g h t r easonable .

T he f low t h r oug h t he Oat h h i l l s lu ice was r ecor ded at week l y o r
fo r t n i g h t l y i n t er v al s accor d in g t o t he t i me o f year . T he u ncer ta i n t y
i n eac h i n d i v id ual r ead in g i s assessed as l ess t han 10%, t he ar ea
o f f lo w be i ng r eg u la r ( r ecta ng u lar ) an d acc u r atel y measu r ab le. As
w i t h t he case of t he Wic k Moo r Rhy ne , no i n f o r mat io n was av ai lab l e
as to sl u ice mov emen t s on t he da y s bet ween c u r rent met er gau g i ng s.
I n calc u lat i n g eac h dai l y i n f lo w , a l i near v ar iat ion i n i n f low was
assu med bet wee n t he " las t " an d " next " r eco r ded f low . T he maximu m
u ncer ta i n t y i n t hese data i s as sessed at 10%.

2.9 .2 .2 Ou t f low u ncer t ai n t y

T he der iv ed data f or t he d iesel p ump in g sta t ion wa s gener at ed b y
ap p l y i ng t he k nown h y d r au l ic head acr oss t he pu mp s d u r i n g
pu mp in g , to t he c har ac t er i st ic c u r v e , hav i n g r ega r d t o an y c hang e
in t he head du r i ng t he p ump ing . T h is ap p r oac h i s su bj ect t o
u ncer t a i n t y f r om t h r ee so ur ces .

Pr ob lems cou l d ar ise i f t he p u mps hav e f r equen t l y bee n r u n
" t h r o t t led " , i .e. p r ev en t ed f r om p ump i ng as muc h as t hey cou ld
hav e. T he p u mp oper at i ng log does not con ta in a ny su ggest io n
t ha t t h i s has been done. Dur i n g 1988 w hen t he elec t r i c p u mp in g
st a t ion was av ai lab le as t he d u t y pu mp , t her e wou l d be no log ica l
r easo n fo r r u nn i ng t he d iesel p u mps i n a " t h r ot t led " sta t e an d so
er r o r f r om t h i s so u r ce i s t hou g h t Lo be u n l i kely .

T he pu mps a t West Sed gemoor a r e u n d er st oo d to be 25 y ear s ol d ,
an d t he q u est ion of w het he r gener al wear on t he p u mps a nd
bear i ng s mi g h t hav e r ed uced t he amou n t calc u lated as hav i ng been
pu mp ed , was co ns ider ed . Ad v ic e wa s ob ta i ned f r o m an eng i nee r
w i t h a bac k g rou nd i n la n d d r a i nag e pump manu f ac t u r e, to t h e
ef f ec t t hat s i g n i f ican t wea r of t h i s t y pe was v er y un l i k el y . Ex t r eme
cases o f pu mp s det er ior a t i ng t o t he point w here t hey pu mp 25%
less t han t he i r des ig n f low rat e hav e occ u r r ed , bu t on ly i n case s
w her e t he geolog y of t he d r ai ned ar ea i s r esponsi b le fo r r eleas i n g
coar se san d and g r av el i n t o t he d r ai ns , wh ic h i s even t ual l y i ngest ed
by t he pu mp s.

T he o per ato r log s heet s fo r t he d iesel p ump s show t he sta r t an d
sto p t imes o f t he per iods of ope r at ion of t he pumps cor r ec t to t he
nea r est 15 mi nu t es. T he maximu m er r o r i n a sta r t o r s top t ime i s
t her ef o r e 7.5 min u t es, and i n a p u mpi ng r u n (7.5 + 7.5 ) = 15 min u t es .
T he s i g ni f icance of t h is u ncer ta i n t y i s depen den t upon t he d u r a t ion
of t he pu mp i n g . When t he pu mps ar e r u nn i n g con t i nuous l y ov e r
a 24 hou r pe r iod as t hey wou l d do i n a f lood s i t uat ion , t he r esu l t i ng
u ncer t a in t y i s .25/ 24 x 100 or 1%. T h i s u ncer t ai nt y i nc r eases w i t h
a r ed uc t ion i n pu mp ing d u r at ion . A 1 ho u r pu mp r un cou ld gener at e
an un cer t ai n t y of .25/ 1 x 100 o r 25%. T he oper ator log sheet s f o r
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1988 show t hat t he av er age pu mp r u n t i me was 6.8 hou r s. T her ef o r e
t he assoc ia t ed u ncer t ai n t y is assessed as .25/ 6.8 = +3.7%. A f i g u r e
of +3.7% has been u sed i n t he f ol low i ng cal c u lat io ns.

T he v ol u mes p u mped b y t he el ec t r ic pump i ng st a t i on hav e been
ta k en as t hose in d icat ed b y t he cu mulat i v e f low met er . Wessex
Riv e r s s ta f f assess t he accu r ac y of t h i s met er as +0.25% bu t t he
po ss ib i l i t y o f an i nc r ea se in t h is w i t h t ime cannot be ov er loo k ed .
I n compar i son wi t h t he d i esel pu mpi n g st at ion , t h i s u ncer t ai n t y i s
neg l i g i b le an d need not be con side r ed f u r t her .

2.9.2.3 Wo r st case est i ma t es of u ncer t ai n t y

I t i s poss i b le t o calc ul a t e a weigh t ed est imat e of u ncer t ai nt y b y
ap p l y i ng t he est imat ed u nce r ta i n t y f o r eac h comp onent of i n f low
and ou t f low t o t he per cen tage of t he t ota l t hat eac h comp r i se s.

i nf low

Maxi mum pos i t i v e u ncer ta i nt y

Rain fal l St r eamf low Wic k Moor Oat h Hi l l
= ( 1.05 x 73.9 1.29 x 15.0 + 1.1 x 3.4 ) + ( 1. 1 x 7.7 )  

100.0
= 1.09 or +9%

Max i mum negat i v e u ncer ta i nt y

Rai n f al l St r eamf low Wic k Moo r Oat h Hi l l
= (0.95 x 73.9 + 0.78 x 15.0 + 0.9 x 3.4 + 0.95 x  7.7 )

100.0
= 0.92 or - 8%

Outf low

Est ima t ed max i mu m pos i t i v e er r o r

Diesel Elec t r ic
= ( 1.037 x 53.0 ) + ( 1.0 x 47.0)  

100.0
= 1.0 196 or +2%

Est i mat ed max imu m negat i v e er r or

Diesel Elec t r ic
= 0.963 x 53.0 + 1.0 x 47.0

100.0
= 0.98 o r - 2%

Wate r ba lance over West Sedgemoor and sur rounding highland
1988

1. I n f low s ub j ec t to maximu m pos i t i v e er r o r and ou t f low sub j ec t
t o max imu m negat i v e e r r or .

I f t he i n f low was i n er r o r by +9% an d t he ou t f low sub j ec t
t o - 2% er r o r .

T r ue l oss b y I n f low Ou t f low
ev apor at i on (0.91 x 21 810 000 ) - ( 1.02 x 10 9 10 000 )

= 8 718 900 m3

2. I n f low su b j ec t t o max imum negat i v e er r o r and ou t f low sub j ec t
t o maximu m posi t i v e er r o r .

I f t he i nf low was i n er r o r by - 8% an d t he ou t f low sub j ec t
to +2% er r or .
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T r u e lo s s b y I n f lo w Ou t f lo w
e v a p o r a t io n ( 1.08 x 2 1 8 10 000 ) - (0.98 x 10 9 10 0 00 )

= 12 86 3 000 m3

T h e c a lc u la t io n s o f s e c t io n 2 .8 a r e no w r e p e a t e d t o d e t e r mi n e t h e
p o s s ib le u n c e r ta in t y in t h e f ig u r e o f 4 17 mm o f e v a p o r a t io n fo r
We s t S e d g e moo r . T h e o r ig ina l e q ua t io n

( 14 x 10 6) x E u + ( 12 .8 x 10 6) x E n = 10 900 000

is s o lv e d a ga in u s i n g t h e n e w v a l u e s of e v a po r a t io n in p la c e o f
10 900 000 a n d h a v i n g r e g a r d t o p o s s ib le u n c e r t a in t y in t h e f ig u r e
o f 397 mm fo r E n. I t s ho u ld b e n o t e d t h a t a h ig h v a lu e o f t h e n e t
in p u t t o t h e Moo r c o r r e s po n d s wit h a h ig h d is c h a r g e a L He l la n d
g a u g in g s t a t io n a n d h e n c e w it h a lo w v a lu e o f E H. Co r r e s p o n d in g ly
a lo w v a lu e o f t h e n e t in p u t t o t h e Moo r r e la t e s t o a h ig h v a l u e
o f E li.

Ta b le 2 .5 ill u s t r a t e s t h e v a r ia t io n in e s t ima t e s o f E n a s a r e s u lt o f
ma x imu m e r r o r s in E H a n d t h e to ta l e va po r a t iv e lo s s .

Ta b le 2 .5 Max im u m a n d min im u m p o s s ib le va lue s o f E n

Hig h la n d e v a po r a t io n Ne t in p u t to Moo r Mo o r e v a p o r a t io n
E n, mm m3 E n, min

I t is c le a r t h a t t h e r e is a c o n s id e r a b le r a n g e o f v a r ia t io n a b o u t
t h e c o mp u t e d v a lu e of 4 17 mm fo r E n, a n d it wil l b e n e c e s s a r y
e it h e r to r e f in e t h e a c c u r a c y w it h w h ic h wa t e r ba la n c e c o mpo n e n t s
a r e me a s u r e d , o r to s e e k c o r r o b o r a t in g e v id e n c e f r om o t h e r me t h o d s .
I t s h o u ld b e e mp h a s is e d t ha t t h e e r r o r s s h o wn in Ta b le 2 .5 a r e
c o n s id e r e d to b e t h e ma ximu m p o s s ib le . At t e n t io n is t h e r e fo r e d r a w n
t o t h e g oo d a g r e e me n t b e t we e n t h e c e n t r a l v a lue s in c o lu mn s ( 1)
a n d ( 3 ) o f t h e Ta b le , i n d ic a t in g a s lig h t l y h ig h e r e va p o r a t iv e d e ma n d
f r o m t h e Moo r t h a n f r o m t h e h ig h la n d a r e a s .
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3 LYS IMETER S TUDIES

T he u s e o f a ly s ime t e r o f fe r s a u s e f u l a lt e r n a t iv e me t h o d fo r t h e
d e t e r mi n a t io n o f a c t u a l e v a po r a t io n , a n d it wa s d e c id e d to t a k e a d v a n ta g e
o f t h e r e g u la r v i s it s to t h e s it e b y in s t a llin g a s imp le ly s ime t e r n e a r
o n e o f t h e d ip we ll t r a n s e c t s . Th e ly s ime t e r ta n k co n ta in s a b loc k o f
s o il , d is t u r b e d a s lit t le a s po s s ib le in t h e in s ta lla t io n p r oc e s s , wit h t h e
t u r f r e in s ta t e d . At e a c h r o u t in e v is it , t h e wa t e r le v e ls in d ip we ll s in s id e
a n d o u t s id e t h e ly s ime te r we r e e q u a lis e d b y t h e a d d it io n o r r e mo v a l o f
a q u a n t it y o f wa t e r , s o t h a t t h e s o il mo is t u r e d e f ic it in s id e t h e ly s ime t e r
wo u ld b e s imi la r t o t h a t o u t s id e . Un d e r t h e s e c o n d it io n s , t he wa te r lo s t
f r o m t h e ly s ime t e r t h r o u g h e v a po r a t io n co u ld b e d e t e r mi n e d f r o m a
r e c o r d o f t h e q u a n t it y o f wa t e r a d d e d a n d r e mo v e d , a n d t h e r a in fa l l.

As wit h t he c a t c h me n t wa t e r b a la nc e , t h e ly s ime t e r me t h o d in it s s im p le s t
fo r m r e q u i r e s a n a c c o u n t in g p e r io d be t we e n t wo da t e s o n w h ic h t h e
s o il mo is t u r e d e f ic it , a s in d ic a t e d b y t h e d ip we ll le v e l, is t h e s a me .
Howe v e r , t h e r e s u lt s c a n b e a n a ly s e d in mo r e d e t a il t o g iv e a n in d ic a t io n
o f t h e s e a s o n a l p a t t e r n of a c t u a l e v a po r a t io n .

T he We s t S e d g e moo r ly s ime t e r wa s imp le me n t e d b y Iv a n Wr ig h t o f I H
Wa ll in g fo r d o n 23 S e p t e mbe r 1987 . I t wa s c le a r f r o m t h e o u t s e t t h a t t h e
d e s ig n o f t h e ly s ime t e r d id n o t n e e d t o b e c o mp lic a t e d . T h e in t e n d e d
ma ximu m in t e r v a l b e t we e n c o n s e c u t iv e v is it s wa s e xp e c t e d t o b e t wo
we e k s a n d d u r in g t h e ma j o r it y o f t h e y e a r , wo u ld b e o n e we e k . T h e
a d o p t io n o f a mo r e s o p h is t ic a t e d p ie c e of e q u ip me n t t ha n t h a t e v e n t u a l ly
c h o s e n wo u ld h a v e ta k e n fa r lo n g e r to d e s ig n a n d b u ild a n d wo u ld h a v e
r e q u i r e d t h e in s ta lla t io n to b e c o n t r a c t e d o u t a t u n j u s t if ia b le c o s t . T h e
p e r io d r e ma in in g fo r t h e c o lle c t io n o f d a t a , i n c lu s iv e o f t h e s e t t li n g in
pe r io d , wo u ld h a v e b e e n s ho r t e r t h a n t h e 18 mo n t h s ( to 3 1 Ma r c h 89 )
wh ic h h a s r e s u lt e d .

3. 1 In s ta lla t io n

T h e ly s ime t e r wa s in s ta lle d in t h e f ie ld o w n e d b y NCC (OS g r id r e f .
S T37 1270 , f ie ld No : 0 700 ). A t r a n s e c t o f d ip we ll s (T4 ) h a d a l r e a d y b e e n
in o p e r a t io n wit h in t h is f ie ld , a d j a c e n t a n d p e r p e n d ic u la r to t h e Mid d le
Dr a in , w h ic h i s a d is t a n c e o f 60 m to t h e s o u t h e a s t o f t h e ly s ime t e r .
T h e d a ta a c q u i r e d f r o m t h e d ip we l l f u r t h e s t (4 2 m) f r o m t h e r h y n e ,
T4- 5 , wa s ta k e n a s b e in g r e p r e s e n ta t iv e o f t h e s e a s o n a l v a r ia t io n i n
g r o u n d wa t e r le v e l wit h in t h e c e n t r a l a r e a o f t h e f ie ld .

3 . 1. 1 De s ig n

Du r in g t h e p e r io d Au g u s t 198 6 - Au g u s t 198 7 , t h e h ig h e s t g r o u n d wa t e r
le v e l r e c o r d e d b y d ip we ll T4 - 5 wa s 4 .9 m OD ( 10 Ap r il 1987 ) , w h il e
t h e lo we s t wa s 4 .2 m OD ( 19 Au g u s t 1987 ). T h e f ie ld le v e l a t t h e
d ip we l l wa s 4 .9 m (We s s e x Riv e r s s u r v e y 8 Oc to b e r 198 7 ). I f t h e
g r o u n d wa t e r le v e l wi t h in t h e ly s ime t e r we r e t o b e ma in ta in e d a t t h e
le v e l c o r r e s po n d in g t o t h a t r e c o r d e d a t d ip we ll T4- 5 , t h e n t h e
in d ic a t io n f r o m t h e p r e - S e p t e mb e r 198 7 d a ta wa s t h a t t h e a n n u a l
v a r ia t io n in g r o u n d wa t e r le v e l wo u ld r e q u ir e a ly s ime t e r o f g r e a t e r
t h a n (4 .9 m - 4 .2 m) = 0 .7 m d e p t h . T h e in t e r n a l d ime n s io n s o f t h e
ly s ime t e r we r e c ho s e n t o b e 0 .8 m d e p t h x 1.0 m d ia me t e r .

T h e v e r t ic a l s id e s o f t he ly s ime t e r we r e c o n s t r u c t e d f r o m t wo we ll
line r s e c t io n s w h ic h we r e b o lt e d a n d s e a le d to g e t h e r wit h
r e s i n- imp r e g n a t e d f ib r e g la s s . A c i r c u la r p r e fa b r ic a t e d f ib r e g la s s b a s e
wa s a t ta c h e d t o o n e e n d o f t he r e s u lt i n g o p e n c y lin d e r t o c o mp le t e
t h e a s s e mb ly . A v e r t ic a l p e r fo r a t e d P VC t u b e 100 mm d ia me t e r wa s
lo c a t e d in t h e c e n t r e o f t h e ly s ime t e r to a llo w t h e a d d it io n a n d
r e mo v a l o f wa t e r . T h i s p ip e wa s f i t t e d w it h a c a p w h e n n o t in u s e
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t o p r e v e n t e v a p o r a t io n f r o m t h e wa t e r w i t h in t h e t u b e . P la t e s 3 . 1a
a n d 3 . 1b s h o w t h e ly s ime t e r w it h c e n t r a l t u b e in p o s i t io n , b e f o r e
in s t a ll a t io n .

P la t e 3 . 1a L y s i rno t . ,r b e f o r e. in s t a lla t io n

Pla t e 3 . 11, I .
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3. 1. 2 I n s t a lla t io n p r oc e d u r e  

( i ) T h e p e a t s u r r o u n d in g t h e v e r t ic a l c y lin d r ic a l ma s s wh ic h wo u ld
e v e n t u a lly fo r m t h e c o n t e n t s o f t he ly s ime t e r wa s e xc a v a t e d to a
d is ta n c e o f 0 .5 m o u t f r o in t h e c ir c u mf e r e n c e .

(i i ) T h e c y lin d r ic a l b loc k o f in s i t u p e a t wa s c u t wit h w i r e in t o t h r e e
h o r izo n ta l s e c t io n s o f 0 .25 m h e ig h t a n d e a c h s e c t io n wa s f u r t h e r
c u t v e r t ic a lly in to n in e p ie c e s . A c a r e f u l no t e wa s k e p t o f t h e e xa c t
o r d e r o f t h e v a r io u s p ie c e s .

( iii ) Wit h t h e c o n te n t s a n d s u r r o u n d in g p e a t r e mo ve d , t h e ly s ime t e r
t a n k wa s p o s it io n e d a n d le v e lle d . T h e c o n t e n t s we r e t h e n p la c e d in t o
t he ta n k in t h e e xa c t o r d e r a n d p o s i t io n t h a t t h e y ha d b e e n r e mo v e d .

So me d r y in g o u t o f t h e c o n t e n t s , w h ic h e xp r e s s e d it s e lf a s c r a c k i n g ,
wa s no t ic e d d u r in g t h e p e r io d t h e y we r e ou t o f t h e g r o u n d . Wh i le
t h e g r o u n d wi t h in 0 .5 m o f t h e ly s ime t e r h a d t o b e c u t a wa y c o mp le t e l y
a s p a r t o f t h e imp le me n ta t io n p r oc e s s , a t t e mp t s we r e ma d e to d is t u r b
t h e r e ma in in g n e a r b y g r o u n d a s l it t le a s po s s ib le . At t h e e n d o f t h e
i n s ta lla t io n , t h e ly s ime t e r a n d s u r r o u n d i n g g r o u n d we r e c o mp le t e ly
d r e n c h e d w it h wa t e r in t h e h o p e t h a t i t wo u ld a s s is t t h e g r a s s t o
r e c o v e r a s mu c h a s po s s ib le a t w ha t wa s a s s u me d to b e t h e e n d o f
t h e g r o win g s e a so n .

3 2 L s ime te r mon ito rin

T he d ip we ll t r a n s e c t s a n d g a u g in g s ta t io n s o f We s t S e d g e mo o r , a n d
h e n c e a l s o t h e ly s ime t e r , we r e v is it e d fo r t h e p u r po se o f d a t a c o ll e c t io n
we e k ly d u r in g t h e p e r io d Ap r i l - Oc t o b e r a n d fo r t n ig h t ly d u r in g t h e
r e ma in in g mo n t h s . Be t we e n S e p t e mb e r 198 7, w h e n t h e ly s ime t e r wa s
in s ta lle d , a n d t h e e n d o f 1988 , wa t e r wa s a d d e d o r r e mo v e d f r o m t h e
ly s ime t e r o n a ll b u t n in e o f t h e s i t e v is it s . On t wo o f t ho s e o c c a s io n s
t h e in t e r n a l wa t e r le v e l wa s " in b a la n c e " w it h t he e x t e r n a l wa t e r
le v e l. T h e r e ma in in g s e v e n oc c a s io n s we r e d u e e it he r to s it e a c c e s s
p r o b le ms o r b r e a ka g e o f t h e wa t e r le v e l me a s u r in g e q u ip me n t .

T h e p r oc e d u r e fo r a t t e mp t in g t o k e e p t he wa t e r le v e l w i t h in t h e
ly s ime t e r a s c lo s e to t h e e xt e r n a l le v e l a s p o s s ib le wa s c h a n g e d i n
J u ly 1988 w h e n i t b e c a me c le a r t h a t t h e a p p r oa c h t ha t wa s b e in g u s e d
wa s n o t a d e q u a t e .

T h e le v e l o f t h e ly s ime t e r d ip we ll h a d b e e n d e t e r min e d wi t h r e s p e c t
to d ip we l l T4- 5 . T h is me a n t t h a t i f t h e wa t e r le v e l in bo t h t h e ly s ime t e r
t u b e a n d d ip we ll wa s r e c o r d e d r e la t iv e to t h e ir to p s , t h e a b s o lu t e
d if fe r e n c e in wa t e r le v e l b e t we e n T4- 5 a n d t h e ly s ime t e r wa s e a s ily
c a lc u la t e d . A v o lu me o f wa t e r e q u iv a le n t t o t h e d iff e r e nc e in wa t e r
le v e l mu l t ip l ie d b y t h e c r o s s - s e c t io n a l a r e a o f t he c e n t r a l ly s ime t e r
t u b e c o u ld t h e n b e a d d e d o r r e mo v e d , a c c o r d in g t o w h e t h e r t h e
ly s ime t e r l e v e l wa s h ig h e r o r lo we r t h a n t h e e xt e r na l wa t e r le v e l , s u c h
t h a t t h e r e s u l t in g wa t e r le v e ls we r e e q u a li s e d .

T h is a p p r oa c h wa s a lt e r e d w h e n it b e c a me c le a r t ha t i n s u f f ic ie n t wa t e r
wa s b e in g a d d e d to t h e ly s ime t e r . T h e wa t e r a d d e d wa s d r a in in g
r a p id ly in t o t h e so il ma s s o f t h e ly s ime t e r f r o m t he c e n t r a l t u b e a n d
b e t we e n 25 Ma y 1988 a n d 7 J u n e 1988 Lh e d e c lin e in wa t e r le v e l a lmo s t
le f t t h e ly s ime t e r e mp t y . F r o m 6 J u ly 1988 , wa t e r wa s a d d e d in
in c r e me n t s o f a lit r e ; t h e f ie ld wo r k e r s imp ly a ime d to b a la n c e t h e
in t e r n a l a n d e x t e r na l wa t e r le v e l s b y in s p e c t io n , a l lo w in g a d d it io n a l
wa t e r fo r t h e ly s ime t e r s o il b lo c k .
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3. 3 Est imate s o f e v e rat io n f ro m 1 s imete r s u lt s

T h e r e s u lt s o b ta in e d f r o m t h e ly s ime t e r b e t we e n 14 Oc to b e r 198 7 a n d
2 1 De c e mb e r 1988 a r e p r e s e n t e d in Ta b le 3 . 1, omit t in g t h o s e v is it s o n
w h ic h t h e wa te r le v e l c o u ld no t b e mea s u r e d fo r t h e r e a s o n s s t a t e d
a b o v e . T h e wa t e r le v e l in t h e d ip we ll is t h a t r e a d on a r r iv a l a t t h e
s it e : t h e d e c is io n o n h ow mu c h wa te r t o a d d o r r e mov e wa s ta k e n_on —
c o mp a r i s o n b e t we e n t h is le v e l a n d t h e t r a n s e c t d ip we ll T4- 5n 9 e - ta b le
a ls o s ho w s t h e c h a n g e in wa t e r le v e l be t we e n v is it s . T h e /4-ua n t it y o f
wa t e r a d d e d i s t h e t o t a l b e t we e n t h e d a t e s s ho w n : o n a fe w oc c a s io n s
wa t e r wa s a d d e d o n d a y s w he n t h e wa te r le v e l wa s n o t me a s u r e d . 4
S imila r ly t h e WS P S r a in fa ll r e c o r d h a s b e e n a c c u mu la t e d t o g iv e t h e
t o ta l r a in fa l l b e t we e n t h e d a t e s s ho wn .

O I L waPt

No n e o f t h e w in t e r , s p r in g a n d a u t u mn r e c o r d s t h a t c ou ld h a v e g iv e n
r i s e t o o v e r f lo w s f r o m t h e ly s ime t e r c a n b e u s e d to de t e r mi n e e v a p -
o r a t io n , a s t h e o v e r f lo w lo s s e s a r e c o mp le t e l y u n k n o wn . I t wa s t h e r e fo r e
d e c id e d , in t h e c a lc u la t io n o f 1988 a c t u a l e v a po r a t ion , t o d is r e ga r d
t ho s e r e c o r d s wh ic h h a v e h ig h wa t e r ta b le s , g iv in g lit t le " f r e e boa r d "
fo r s t o r a g e o f r a in fa ll , a n d t h e p e r iod b e t we e n 7 Ap r il 1988 a n d 7
S e p t e mb e r 1988 wa s c ho s e n a s t h e a c c o u n t in g pe r io d . T h e s ma l l
d if f e r e n c e in s o il mo is t u r e s to r a g e wa s t a k e n in t o a c c o u n t u s in g a
s p e c if ic y ie ld o f 16%r Tif ir e a —sr ma t e o f p e c if ic - y ie ld - is s o me (7,4h-a t.— (ta b  2-1
s u b j e c t iv e : a f u l l j u s tt f ic a t io n mu s t a wa it t h e r e s u lt s o f i n v e s t ig a t io n s
o n p e a t s a mp le s o b ta in e d f r o m t h e s it e , b u t t h e f ig u r e o f 16% i s
r e a s o n a b le fo r fe n p e a t , a n d wil l b e j u s t if ie d la t e r in t h is r e po r L wh e n
t h e d ip we l l t r a n s e c t s a r e c o n s id e r e d .

Th e t o ta l s u r fa c e a r e a o f t h e ly s ime t e r i s 0 .657 6 m2, a n d a f t e r a llo win g
fo r t h e c e n t r a l d ip we l l t h e a r e a a v a ila b le fo r e v a p o r a t io n is 0 .6449 m2.
Th e to ta l i n p u t to Lhe ly s ime t e r o v e r t h e a c c o u n t in g p e r io d wa s

( 265 .2 x 0 .6 576 ) + 3 1.2 11 lit r e s = 205 .60 7 li t r e s

T h e r e wa s a d e c r e a s e in s o il wa t e r s to r a g e o v e r t h e p e r io d o f

(4 .694 - 4 .374 ) x 1000 x 0 .6449 x 0 . 16 = 33.0 19 lit r e s

T h e c o r r e s pOn d in g d e c r e a s e in wa t e r c o n ta in e d in t h e d ip we ll wa s

(4 .694 - 4 .374 ) x 1000 x 0 .0 078 5 = 2 .5 12 lit r e s

T h e to ta l lo s s f r o m t h e ly s ime te r , w h ic h wa s d u e e n t ir e ly to e v a p o r a t io n ,
wa s

(20 5 .607 + 33.0 19 + 2 .5 12 ) lit r e s = 24 1. 138 li t r e s

Th e t o ta l e v a p o r a t io n o v e r t h e a c c o u n t i n g p e r io d wa s t h e r e fo r e

24 1. 138 / 0 .6449 mm = 373 .9 rnm

I n 1988 , 66 .4 % o f Lh e Me t e o r o lo g ic a l Of f ic e Ra in fa ll a n d Ev po r a t io n
Ca lc u la t io n S y s te m (MORECS ) po t e n t ia l e va p o r a t io n a v e r a g e d o v e r
s q u a r e s 167 , 168 , 179 a n d 180 wa s w it h in t h is a c c ou n t in g p e r io d . We s t
S e d g e moo r l ie s n e a r t h e in t e r s e c t io n o f t h e s e fo u r 40 k m s q u a r e s . On
t h e a s s u mp t io n t h a t t h e a c t ua l e v a p o r a t io n f ig u r e s fo r 1988 a r e s imi la r ly
d is t r ib u t e d , t h e to ta l a c t u a l e va po r a t io n f r o m We s t Se d g e moo r for 1988
wo u ld be

37 3 .9 / 0 .664 mm = 56 3 . 1 mm
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Ta b le 3 . 1 Ly s ime te r wa t e r le v e ls , a d d i t io n s o f wa te r a n d r a in f a ll

Da t e Wa t e r Ch a n g e in Qu a n t i t y WS P S
le v e l i n wa t e r o f wa t e r r a in fa ll
d ip we ll le v e l (m) a d d e d (1) (mm)
(mOD)

20

Ce r ta in a no ma l ie s a p pe a r in t h e Ta b le , p a r t ic u la r ly in t h e w in t e r mo n t h s .
A h ig h r a in fa ll t o ta l c o r r e s p o n d s o n o c c a s io n to a s l ig h t wa t e r ta b le
d e c l in e a t a t ime o f y e a r w h e n e v a po r a t io n c o u ld b e e xp e c t e d t o b e
v e r y s ma ll. T h is is pa r t ic u la r ly c le a r in t h e c a s e of t h e 3 Fe b r u a r y
1988 r e c o r d . As s u mi n g a r e a l is t ic s pe c if ic ca p a c it y o f b e t we e n 5 a n d
20%, t h is r a in fa l l in p u t s ho u ld h a v e in d u c e d a r is e in wa t e r ta b le o f
b e t we e n 0 .333m a n d 1. 332m, i.e t o t h e s u r fa c e , b u t a f a ll o f 0 .05 1m wa s
o b s e r v e d . Th e o n ly po s s ib le c o n c lu s io n is t h a t t h e e xc e s s wa t e r
o v e r f lo we d t h e ly s ime Le r wa lls a s s u r fa c e r u n o ff , p r o b a b l y b e t we e n
v is it s to t h e s it e .

1 5  • - •
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3.4 Th s e as o na l t te r n of e v e ra t io n

I t is po s s i b le t o u s e t h e ly s ime te r r e c o r d in mo r e d e ta il t o in d ic a t e
t h e s e a s o n a l pa t t e r n o f e va po r a t io n o v e r t h a t p a r t of t h e y e a r wh e r e
e v a p o r a t io n r a t e s a r e s u f f ic ie n t ly h ig h , u s in g a n e s t ima t e o f t h e s pe c i f ic
y ie ld S t o c o r r e c t fo r t h e d if fe r e n c e in s o il wa te r s to r a g e . Fo r t h e
in t e r v a l b e t we e n a n y t wo v is it s to t h e ly s ime t e r , a s s u min g t h a t o v e r f lo w
d oe s n o t oc c u r , t h e r e is a ba la nc e b e t we e n t he in p ut d u e t o r a in fa ll ,
t h e r e le a s e o f wa t e r f r o m s to r a g e in t h e s o il , a n d t h e e v a po r a t io n .
Fo r e xa mp le , fo r 20 J u ly 1988 t o 27 J u ly 1988 t h e ba la n c e is

(25 .3 x 0 .6 576 ) = 0 . 113 x (0 .6449 x S + 0 .00 78 5 ) + E a

Ra in fa l l Cha n g e in wa t e r s t o r e d Ac t u a l e v a p o r a t io n
in so il a n d d ip we ll

T h e a c t u a l e v a p o r a t io n f ig u r e s c a lc u la t e d in t h i s wa y a r e p r e s e n t e d
in Ta b le 3 .2 fo r a r a n g e o f p o s s ib le s p e c if ic y ie ld s f r o m 10% to 20%.
I n t h e la s t t wo c o lu mn s , t h e c o mp u t e d d a i ly e v a p o r a t ion r a t e s , a v e r a g e d
fo r e a c h mo n t h , a r e co mp a r e d wi t h t h e MORECS p o te n t ia l e v a po r a t io n
e s t ima t e .

Ta b le 3 .2 A c t ua l e v a p ora t io n f ig u r e s c o mp u t e d f rom ly s im e t e r d a ta

Da t e To ta l a c t u a l e v a po r a t io n b e t we e n Ave r a g e
v is it s , ba s e d o n a s pe c i f ic y ie ld of e va p o r a t io n r a t e

(mm/ d a y )

07/ 04/ 88
to
0 7/ 09/ 88

The s mall ra n ge in e v a po r a t io n t o ta ls fo r t h e v a r io us v a lu e s o f s p e c i f ic
y ie ld s h o u ld b e no t e d : it r e f le c t s t h e r e la t iv e u n imp o r ta n c e o f t h e
s t o r a g e t e r m in t h e ly s ime t e r wa t e r ha la n c e o v e r t he lon g accou n t in g
p e r io d . Ov e r s ho r t e r p e r io d s t h e s o il wa t e r s t o r e be c o me s mu c h mo r e
imp o r ta n t , a n d t h e d is t r ib u t io n o f e v a p o r a t io n ov e r t h e y e a r is v e r y
mu c h a f fe c t e d b y t h e c ho ic e o f S .

2 1

S =10%
r1V - 1 1/ / 8/

S =14% S =16% S =18% S =20% S=2 0% MOREC S
P E

13/ 04/ 88 10 .0 13. 1 14.7 16 .2 17 .7
20/ 04/ 88 3 .4 1.6 0 .6 - 0 .3 - 1.3
27/ 04/ 88 20 .5 27 .6 3 1.2 34 .7 38 .3 2.3 1.9
0 5/ 05/ 88 3.9 - 1.6 - 4 .4 - 7 . 1 - 9 .9
11/ 0 5/ 88 22 .5 30 .4 34 .3 38 .3 4 2 .2
18 / 05/ 88 13 .3 17 .8 20 .0 22 .2 24 .4
2 5/ 0 5/ 88 3 .4 3 .8 4 . 1 4 .3 4 .6 1.9 2 .9
07/ 06/ 88 4 3. 1 43 .3 4 3.4 4 3 .5 4 3 .6
15 / 06/ 88 20 . 1 17.5 16.2 14 .9 13 .6
22/ 06/ 88 7 .3 9 .7 11.0 12 .2 13 .4 2 .5 2 .9
06/ 0 7/ 88 4 5 .9 3 1.4 24 .2 17 .0 9 .8
13/ 07/ 88 1 1.7 11.9 12 .0 12 . 1 12 .2
20 / 07/ 88 35 . 1 4 3 .0 47 .0 50 .9 54 .9
27/ 0 7/ 88 14 .7 10 .2 7 .9 5 .6 3 .4 2 .6 2 .8
0 3/ 08/ 88 26 .0 3 1.0 33 .5 36 .0 38 .5
10 / 08/ 88 16 .4 2 1.6 24 .3 26 .9 29 .6
18 / 08/ 88 26 .8 34 .7 38 .7 4 2 .7 4 6 .6 4 .4 2 .5
0 1/ 09/ 88 17.7 4 .9 - 1.5 - 7 .9 - 14 .3
07/ 09/ 88 12.9 15 .5 16 .8 18 . 1 19 .4 0 .8 1.9

To ta l 354 .7 367 .5 373 .9 380 .3 38 6 .7 M 2 rktin, S



4 WATER TAB LE PROFILES WIT HIN THE FIELDS

T h e in it ia l We s t S e d g e moo r p r o j e c t wa s a ime d a t in v e s t ig a t in g t h e
r e la t io n s h ip b e t we e n t h e p e n n in g le v e l a t WS P S a n d h y d r o log ic a l
c o n d it io n s o n t h e Moo r . I t wa s r e c o g n is e d a t t h e b e g in n in g t h a t t h e
wa t e r ta b le w it h in t h e f ie ld s wo u ld no t c o r r e s p o n d e xa c t ly t o r h y n e
le v e ls , s o fo u r t r a n s e c t s o f d ip we lls we r e in s t a l le d t o mon it o r t h e r e la t io n
b e t we e n r h y n e le v e ls a n d f ie ld wa t e r t a b le le v e l s . T h e lo c a t io n s o f t h e
t r a n s e c t s we r e c h o s e n t o g iv e  a  g oo d s pa t ia l c o v e r a g e o f t h e Mo o r ,
u s in g la n d o w n e d b y t h e Ro y a l Soc ie t y fo r t h e P r o t e c t ion o f Bi r d s (RS P B )
o r NCC a n d s u b j e c t t o a s lit t le a s p o s s ib le a g r ic u l t u ra l a c t iv i t y .

Ea c h t r a n s e c t c o n s i s t s o f f iv e d ip we l ls a r r a n g e d a t 10- me t r e in t e r v a l s
a lo n g a lin e p e r p e n d ic u la r t o a ma j o r r h y n e (Fig u r e 4 . 1) :

T 1 a t Be e r c r o wc o mb e Dr o v e n e a r Bu r t o n ' s Da ir y Fa r m, n or t h o f
t h e Ne w Cu t , S T 369257

T2 n e a r Ea s t woo d Fa r m, s o u t h o f t h e Mid d le Dr a in , S T 350250

T3 a t t h e e n d o f P in c o mb e Dr o v e , so u t h of No r t h Dr o v e Rh y n e , S T
359265

T4 t owa r d s t h e e a s t e r n e n d o f t h e Moor , n o r t h o f Mid d le Dr a in ,
S T 37 1270

Th e in t e n t io n wa s t h a t e a c h t r a n s e c t s h o u l d s ta r t wit h a we ll a s n e a r
a s p os s ib le to t h e r h y n e , a n d e xt e n d in t o t h e f ie l d a s fa r a s t h e d is t a n c e
b e t we e n t h e t r a n s e c t a n d t h e ne a r e s t la t e r a l d r a in . If a l l la t e r a l d r a in s
we r e we ll - ma in ta in e d a n d in g oo d h y d r a u lic c o n n e c t ion w it h t h e r h y n e s ,
t h e e n d we ll wo u ld r e p r e s e n t t h e po in t mo s t d is ta n t f r o m t h e i n f lu e n c e
o f o p e n wa t e r . T h r e e t r a n s e c t s co n s is t o f we lls a r r a n g e d in a s t r a ig h t
l in e a t d is ta n c e s o f 2 , 12 , 22 , 32 a n d 4 2 me t r e s f r o m t h e wa t e r ' s e d g e .
I n t h e o t h e r t r a n s e c t (T 1) , t h e f in a l we ll is 52 me t r e s f r o m t h e wa t e r .

Wa t e r le v e l s h a v e b e e n me a s u r e d in t h e d ip w e l ls a t a p p r o xima t e ly
fo r t n ig h t ly in t e r v a ls f r o m J u ly 1986 , u s in g a n e le c t r ic c o n t a c t g a u g e .
I n g e n e r a l, a s w iLh t h e ly s ime t e r , mo r e f r e q u e n t r ea d in g s h a ve b e e n
t a k e n in s u mme r .
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4 . 1 I B la t io n of di we ll t ra ns ec ts

T h e d ip we lls c o n s is t o f t wo- me t r e le n g t h s o f 90 mm in t e r na l d ia me te r
p v c t u b e , p e r fo r a t e d wit h 10mm h o le s in a r e g u la r pa t t e r n o v e r t h e
lo w e r 1. 5 me t r e s . T h e e n d  w e lls  o f e a c h t r a n s e c t we r e f i t t e d w it h a
w id e f la n g e t o p r e v e n t v e r t ic a l mo v e me n t o f t h e t u be r e la t iv e t o t h e
s u r fa c e p e a t .

T h e d ip we lls we r e in s t a lle d b y ha n d u s in g a J a r r e t t po s t - h o le a u g e r ,
t h e r im o f e a c h t u b e b e in g s e t a t a bo u t g r o u n d le v e l, a n d t h e y we r e
p u mpe d o u t r e p e a t e d ly to r e mo v e p e a t s lu r r y a n d e n s u r e a g oo d
h y d r a u lic c o n n e c t io n wit h t h e g r o u n d wa t e r bo d y .

4 .2 Seas o nal v aria t io n o f wa te r ta b le ro f i le s

T h e we ll r e c o r d s fo llo w a fa mi lia r s ea s o n a l p a t t e r n . Hig h r e la t iv e ly
c o n s ta n t le v e ls in w in t e r , wi t h f lu c t u a t io n s in d u c e d b y r a in fa ll e v e n t s ,
g iv e wa y in la t e s p r in g t o a d e c l in e w h ic h b e c o me s v e r y s t e e p a s
e v a p o r a t io n r a t e s b u ild u p . Ra in fa l l e v e n t s d u r in g t h e s u mme r ma y
h a v e a n e f fe c t , b u t it t a k e s a p a r t ic u la r ly la r g e e ve n t t o b r in g t h e
wa t e r ta b le b a c k t o it s w in t e r le v e l. I n a u t u mn t h e r e d u c t io n in
t r a n s p ir a t io n , a n d h e a v ie r r a in s , in d u c e a r a p id r is e ba c k u p t o w in t e r
le v e ls . I n r e t r o s p e c t , it is u s u a ll y e a s y t o s e e t he d a t e s o n w h ic h
s u mme r a n d w in t e r c o n d it io n s ha v e b e g u n a n d e n de d , b u t t h e d a t e s ,
a n d h e n c e t h e le n g t h o f t h e wa t e r le v e l " s e a s o n s " , va r y s t r o n g ly f r o m
y e a r to y e a r .

At. We s t S e d g e moo r , t h e t e n d e n c y t o wa r d s v e r y h e a v y r a i n s t o r ms d u r in g
t h e mo n t h s o f J u ly a n d Au g u s t , we ll s h o wn in t he 25- y e a r r e c o r d ,
le a d s t o v e r y ir r e g u la r p a t t e r n s o f s u mme r wa t e r le v e ls . 1987 wa s a
r e la t iv e ly q u ie t y e a r , a n d t h e s u mme r d e c l in e fo llo we d a c la s s ic p a t t e r n .
On t h e o t h e r ha n d 1988 wa s c h a r a c t e r is e d b y p e r iod s o f h ig h r a in fa ll
a t t h e b e g in n in g a n d e n d o f J u ly , a n d a t t h e e n d o f Au g u s t . T h e J u ly
r a in s a lmo s t r e s to r e d t h e wa t e r t a b le to it s win t e r le v e l ( F ig u r e s 4 .2
a n d 4 .3 ) .

24



5 .

4 . 5

4

b

.N.11.1.\\

\ \ * A  A ti
el

I F N A M I I A S O N D

TRANI

2

3

5

19 87

i. DENOTES DI PLIELL FLOODED

,
F ig u r e 4 .2 Wa t e r le v e ls in d ip we l l t r a n s e c t T 1, 198 7

25



5 .

4 . 5

4
I I F I M A

TRANI

2

3

I  I T I A

1988

so DENOTES DI PWELL FLOODED

Fig u r e 4 .3 Wa t e r le v e ls in d ip we ll t ra n s e c t T 1, 1988

4.3 d a ions i h water level s

I t was expect ed t hat t he wat er ta ble u nder t he f iel ds of west Sed gemoor - •
woul d exh ib i t a seasonal f luct uat ion bet ween a wi nt er dome sh ape, wi t h
t he wat er ta bl e f al l i ng r ad ial l y t owar ds t he r h y nes and d r ai ns, an d
a su mmer saucer shape, wi t h a r ev er sa l of t he hy d r au l ic gr ad ien t :
T his pat t er n has been bor ne ou t by t he data obt ained in t h i s st ud y ,
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bu t t he dec l i ne i n i n f l uenc e of open wat er wi t h d is ta nce has been
muc h mor e su d den t han ex pect ed , wi t h l i t t le det ecta bl e i n f l uence of
t he r h y ne wat e r lev el at 12 met r es f r om t he wa t e r ' s ed ge.

I n eac h t r ansect , t he d i pwel l near est t he r h y ne has been i n f l uenced
c lea r l y by r hy ne wat e r lev el s , w h i l e t he r emai ni n g d ipwe l l s hav e show n
a " f iel d - cen t r e" seaso nal pat t e r n , dominat ed by r ai n fal l an d ev apor at ion .
I n t r an sec t s 1, 3 an d 4 on l y t he i n f l uence of t he r hy ne i s detect ab le
i n t he end d i pwel l , w h i le d i p wel l 1 o f t r an sect 2 shows a t r ans i t io nal
pat t er n midwa y bet ween r h y ne and f iel d expanse . I n t r a nsec t s 1 and
3 t her e is a measu r ab le hy d r au l ic g r ad ien t towar ds t he r h y ne i n al l
d i p wel l s , pa r t ic u la r l y i n t he lat er pa r t of t he su mmer , w hen t he wa t er
ta b le i s low , b u t t r an sec t s 2 and 4 show no g r a d ual c han ge bet ween
r h y ne and f iel d - cen t r e behav iou r .

T he r ap id t r an si t ion to f iel d - ce n t r e con d i t io n s i nd icat es t hat t he
q uan t i t y of wat e r su pp l ied f r om t he r h y nes t o t he f iel d s i n summer
is l ess t han mi g h t be s up posed , a nd t hat t he h y d r olog y o f t he f iel d s
i s domi nat ed b y t he seasonal cy c l e of r a i n fal l an d ev apor at io n . I n an
at t emp t to exp la i n t he lac k of a good h y dr au l ic connec t ion bet ween
r h y ne and f ie ld , i n s i t u pe r meabi l i t y t est s have been ca r r ied ou t near
d i pwel l s T 1- 1, T 1- 5, T 3- 1 an d T 3- 5, i .e. at t he en d s of d i pwel l t r ansec t s
T 1 an d T3. Table 4. 1 s how s t he v al ues ob tai ned .

Ta b le 4. 1 Per meab i l i t y t es t s nea r d ip wel l t r an sec ts T 1 an d T5

I t i s c lea r f r om t he l i mit ed amou n t of da ta av ai lab le t o da t e t ha t t he
per meabi l i t y of t he peat v ar ies ov er a wi de r ange. Howev er , t her e
does ap pear t o be a zone o f r ed uced per mea b i l i t y n ea r t he r h y ne,
pa r t ic u lar l y i n t he u p per ho r i zon s of t he so i l . T hi s may be d ue t o
compact ion b y v eh ic les an d t he weigh t, o f spo i l on t he r h y ne ba nk s.
Onl y one h igh value occu r s i n t he Tab le: t r ansec t T3 c r osses one of
t he mor e peat y f ie ld s , an d t he h i gh p er mea b i l i t y may r ef lec t t he
ab sence o f t he c lay f lood deposi t t hat i s p r esen t nea r t he su r f ace' at
ot her si t es . Samples hav e been ob ta i ned f or t he det er minat ion o f d r y
b u l k densi t y and f i b r e con t en t , an d i t i t s ex pec t ed t hat t hese p r oper t i es
wi l l help to ex plai n t he v a r iat ion i n per meab i l i t y .

4.4 Eva at 'on est imate s rom di well data

I t i s possi b le , by an ext en s ion of t he met hods a p pl ied t o t he l y s imet er
on t r an sec t 4, t o u se t he d i pwel l data to obta i n yet a not he r est i mat e
of ev apor at ion f r om t he Moo r . Bec ause t he d i p wel l s w er e r ea d i n 1987
an d 1988, w h i l e l y s i met er an d cat c h ment data i s onl y co mplet e for 1988,
t h i s i s t he o nl y met hod t hat can be used t o obtai n an est ima te of
ev apor at io n i n 198 7 f r om ou r dat a.
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T h e ly s ime t e r is e s s e n t ia lly a d e v ic e in w h ic h t h e u n k n o w n la t e r a l
g r o u n d wa t e r f lo w in t h e wa t e r b a la n c e is r e p la c e d b y t h e a d d it io n o r
r e mo v a l o f k no w n q u a n t it ie s o f wa t e r :

o u t f lo w

e v a po r a t i
l n

r a in fa ll + la t e r a l
in f lo w

in f lo w c h a n ge in s to r a g e

At a d ip we ll s it e , t h e r e is n o wa y o f me a s u r in g t h e la t e r a l g r o u n d wa t e r
f lo w , b u t if t h e d ip we ll is a wa y f r o m t h e imme d ia t e in f lu e n c e o f o p e n
wa t e r , t h is c o mp o ne n t o f t h e wa t e r b a la n c e if li k e ly to b e s ma ll . T h e
n e t s u p p ly g 2t wa t e r to t h e ly s ime t e r o v e r t h e s u mme r o f 1988 wa s
3 1.22 1 lit r e s , e q u iv a le n t to 48 .4 mm. Lit t le e r r o r wo u ld b e in c u r r e d b y
a s s u mi n g t h a t t h i s f ig u r e fo r la t e r a l f lo w a p p l ie d t o a l l d ip we ll s i t e s
12 me t r e s o r mo r e f r o m t h e r h y n e s : it h a s be e n o b s e r v e d t h a t w it h in
e a c h t r a n s e c t t h e fo u r d ip we lls d i s ta n t f r o m t h e r h y n e b e h a v e in a
s im ila r wa y . T h e ly s ime t e r it s e l f is 52 me t r e s f r o m a r h y n e .

As wi t h t h e ly s ime t e r , t h e wa t e r b a la n c e is ta k e n o v e r t h e s u mme r
p e r io d , w h e n s u r fa c e r u no f f is n il , a n d i t c a n b e a s s u me d t h a t t h e r e
is a b a la n c e b e t we e n e v a p o r a t io n , r a in fa l l a n d c h a ng e in s o il s t o r a g e .
T h e d a t e s o f t h e s ta r t o f t h e e a r ly s u mme r d e c l ine a n d t h e e n d o f
t h e a u t u mn r is e we r e d e t e r mi ne d fr o m t he r e c o r d s o f a ll d ip w e lls
d is ta n t f r o m t h e r h y n e s . I n 1987 wa t e r le v e ls h a d j u s t s ta r t e d t o fa ll
o n 10 Ap r il, a n d h a d r e t u r n e d t o t h e ir win t e r le v e l b y 16 De c e mb e r .
I n 1988 t h e c o r r e s po n d in g d a te s we r e 20 Ap r il a n d 12 Oc to b e r . Be t we e n
t h e s e d a t e s it wa s c o n s id e r e d u n l ik e ly t h a t r a in f a ll o n t h e Moo r wo u ld
r e s u lt i n s u r fa c e r u no f f , s o t h is c o mpo n e n t o f t h e wa t e r b a la n c e c o u ld
b e d is r e g a r d e d .

T h e f i r s t. r e q u i r e me n t wa s a n e s t ima t e o f t h e s p e c if ic y ie ld o f t h e p e a t
fo r e a c h d ip we ll t r a n s e c t : wit h ou t t h is t h e s ma ll c ha n g e in s o il s t o r a g e
ov e r t h e s u mme r p e r io d c o u ld n o t b e e s t ima t e d . Fo r e a c h in t e r v a l
b e t we e n r e a d in g s o f t h e d ip we ll s , t h e WS P S r a in fa ll wa s s u mme d , a n d
a c o mp a r is o n wa s ma d e b e t we e n t h e c h a n g e in wa t e r le v e l be t we e n
v is i t s a n d t h e n e t in p u t o f wa t e r t o t h e s o il s to r e , i .e . t h e r a in fa ll
mi n u s a n e v a po r a t io n f ig u r e . I n t h e a b s e nc e o f a be t t e r f ig u r e fo r
e v a p o r a t io n , t h e me a n d a ily MOREC S po t e n t ia l e v a po r a t io n fo r t h e g iv e n
mo n t h wa s u s e d , mu lt ip l ie d b y t h e n u mb e r o f d a y s be t w e e n v is it s . T h e  t ry
u n c e r t a in t y o f t h e e v a po r a t io n a mo u n ti ti o n ly t h o se in t e r v a l s wit h a

I

h ig h r a in fa ll c o u ld b e u s e d t h e d e te r mina t io n o f t h e s pe c if ic y ie ld .
I n t e r v a ls wit h mo r e t ha n 20 mm o f r a in fa ll, i n t h e mo n t h s o f Ap r il t o
Oc to b e r 1987 a n d 1988 , we r e s e le c t e d . Fo r e a c h s u c h in t e r va l, t h e
s p e c if ic y ie ld , e xp r e s s e d a s a p e r c e n t a g e

S = 100 x ( r a in fa ll - e v a po r a t io n ) / (c ha n g e in wa t e r le v e l )

Not a l l t h e f ig u r e s o b ta in e d we r e in t h e po s s ib le r a n g e o f ze r o t o
100%, o r t h e lik e ly r a n g e z e r o t o 50 %. Dis r e g a r d in g a ll r e s u lt s le s s
t h a n ze r o o r g r e a t e r t ha n 50%, b u t r e ta in in g a ll o t h e r s , t h e me a n
s p e c if ic y ie ld s we r e

T r a n s e c t S p e c if ic y ie ld , %

T 1 18
T2 12

17
T4 16

Th e f ig u r e o f 16% wa s a p p lie d to t h e ly s ime t e r r e co r d s .
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T h e to t a l e v a p o r a t io n o v e r e a c h s u mme r p e r io d wa s e s t ima t e d fo r e a c h
t r a n s e c t f r o m t h e to t a l r a in fa ll a n d t h e c h a n g e in so il wa t e r s t o r a g e
c a lc u la t e d b y mu lt ip ly in g t h e c h a n g e in wa t e r le ve l in mm b y t h e
s p e c i f ic y ie ld . Ta b le 4 .2 s ho w s t h e r e s u l t s .

Ta b le 4 .2 E v a p o ra t ion to ta ls for d ip we l l d a ta

T r a n s e c t Ev a p o r a t io n

al s s u mi n g t h a t

a n d

(i ) a s w it h t h e MORECS p ot e n t ia l e v a p o r a t io n e s t ima t e , t h e s u mme r
p e r io d s i n 1987 a n d 1988 a cc o u n t fo r 8 5 .0% a n d 7 1.9 % r e s p e c t iv e l y
o f t h e to t a l a n n ua l e v a p o r a t io n

ii ) t h e _ la t e r a l _in f lo w c a n b e a s s u me d t o b e 48.4 mm,

n r : l h e a n n u a l t o t a l e v a po r a t io n is

(372 .9 + 48 .4 )10 .8 50 = 495 .6 mm in 198 7 (88 .0% o f MORECS P E )
a n d ( 334 .9 + 48 .4 )10 .7 19 = 533 . 1 mm in 1988 (92 .3% o f MORECS P E ) .
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Ap r il 198 7 20 Ap r il 1988
16 De c e mb e r to 12 Oc to b e r 1988

7/ (1 a
T 1
1 2

360 .3
375 .2

322 .8
336 .9

7 1
T3
T4

384 .3
37 1.7

352 .8
327 .2
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5 RHYNE WAT ER SU RFACE EST I MAT ES

5.1 Aer ial hoto r a ha

T he Mi ni s t r y o f Ag r ic u l t u r e (MAFF ) hav e used t heir ow n ai r c r af t to
ta k e i n f r a- r ed and conv en t ional b lac k an d w h i t e p hot og r aph s o f West
Sed gemoor . Bot h t y pes o f p hotog r ap hs wer e sho t v er t ica l l y at a scale
o f 1: 10 ,000 and wer e t ak en on  8  May  1987.  MAF F u se t he p hot og r ap h s
for t hei r ESA mon i t o r i n g . T he q ual i t y of t he b lack an d wh i t e phot og r ap h s
is r at her poo r al t hou g h t he i n f r a r ed p hot og r ap hs a r e v e r y c lea r
i nd eed . T he def i n i t io n of t hese i s so goo d t hat wi t h t he hel p o f an
op t ical en la r ger t he pos i t ion of t he top o f a 300 mm d iamet er wa t e r
lev el r eco r der can be locat ed . T he wat er wi t h i n t he r h y nes is su f f ic i en t l y
c lea r to p r ev ent an y s i g n i f ican t amou n t of i n f r a r ed rad ia t ion ' s bei n g
r ef lec t ed , so t he r h y nes ap pear b lack and v er y wel l de f i ned .

5.2 Rhyne widt h

T he i n f r a- r ed pho to g r ap hs wer e u sed i n conj u nct ion w i t h a 1:10000
map t o det e r mi ne t he s ta t e of eac h r h y ne on West Se dg emoo r . T he
wi d t h of t he t wo maj o r r h y nes (Mai n Dr ai n & Midd le Drai n ) was est imat ed
at eac h locat ion w her e i t c hanged s i g n i f ican t l y . Ot her smal le r r hy nes
wer e ass ig ned an av er age w id t h ov e r a l en gt h w h ich depended on t he
ov er al l d r ai nage con f ig u r a t ion .

Us in g t he opt ical measu r ement eq u ip ment at t he MAFF o f f ices , w h ic h
had a scale mar k ed i n 1/ 10 mm u n i t s , t he r hy ne widt h s wer e scaled
cor r ect t o t he nea r est  1/2  o f one of t hese un i t s . A 1/ 10 mm u n i t o n
t he phot og rap hs r ep r esen t ed 1 rn on t he r h y ne, so hal f a u n i t
r ep r esent ed  0.5  m an d t he max imu m er r o r i n w i d t h mea sur ement was
t her ef or e  (0.5)12 = 0.25  m. T he r h y ne w id t hs r an ged f r om  18  m at t h e
Mai n d r a in weedsc r een dow n t o  0.5  m. T he minimu m er r o r was t her ef o r e
(0.25/18)  x 100 = 1.4%, w h i le t he max imu m er r o r o n a  0.5  m d r a i n wo u l d
be  (0.25/0.5) x 100 = 50%.  Apar t f r om t he Mai n & Mi d d le d r ai ns , a
t y p ical smal ler r h y ne wi d t h i s o f t he o r de r of  2  m lead ing to a
per cen ta ge er r o r o f  (0.25/2) x 100 = 12.5%.  How ev er , i n common w i t h
t he r h y ne leng t h measu r ement s d i sc u ssed below , t he sma l ler d r a i n s ,
w h i le g i v i n g r ise t o h i g h per cen ta ge er r o r s , g iv e r ise t o smal l e r r o r s
i n t e r ms of sq uar e met r es o f wat e r su r f ace.

Some p r ob lems wer e exper i enced i n t h i s exe r c i se. A f ew r h y nes wer e
ob sc u r ed b y t r ees along t hei r t ota l l en g t h . Ra t her t ha n d is r egar d i n g
t hem comp let el y , t hey wer e ass ig ned a wi d t h s imi lar to t hat o f near b y
r h y nes. Some of t he r h y nes had t hei r wat er su r f ace cov er ed i n
duc k weed an d t h i s had t he ef f ect of ma k ing suc h r h y nes appea r to
hav e been f i l led i n . Fo r t h i s r easo n a f ew r h y nes wi l l hav e p r obab l y
bee n w r on g l y c lass i f ied as no lo n ger oper at i n g . As t he r h y nes g et
smal ler , t her e comes a poi n t w her e i t i s d i f f ic u l t t o dec i de i f t her e is
open wa t e r o r not . Some  0.5 ni  w id t h r h y nes w i l l pr obab l y hav e been
g r aded as def u nc t and v ice v er sa .

5.3 Rhyne lengt h

T he av er age er r or i nv o l v ed i n meas u r i n g t he r hy ne len g t hs on t he
1:10 ,000 map was est i mat ed at  +0.5  mm (equ i v alent t o  5  m) wi t h a
max imum er r o r o f +1.0 mm (eq u iv alen t to 10 m). Clea r l y , t h is w i l l
r ep r esen t a la r ge r per cen ta ge er r or o n t he smal l er r h y nes b u t
conv er sel y t he ac t ual e r r o r in wat er su r face sq ua r e met r es w i l l be
less t han fo r t he l ar ger r h y nes. Exc l u d i n g t he Mai n an d Mid d le d r ai n s,
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a t y p ic a l ma p me a s u r e d r h y n e le n g t h is 20 mm (e q u iv a le n t t o 200 rn ) .
T h e a v e r a g e e r r o r o f 0 .5mm (e q u iv a le n t Lo 5 m) t h e r e fo r e r e p r e s e n t s
a n e r r o r o f 2 .5%

Exa mp le

A t y p ic a l fe e d e r r h y n e is o f le n g t h 200 m a n d w id t h 2 m.

I f b o t h a r e e xa c t me a s u r e me n t s , t h e s u r fa c e wa t e r a r ea i s 400 m2. I f
t h e le n g t h a n d wid t h a r e r e c o r d e d in co r r e c t ly a s 20 5 m a n d 2 .25 m
t h e wa t e r s u r fa c e a r e a wo u ld b e c a lc u la t e d a s 46 1.25 m2 o r 15 .3% t oo
la r g e . I f t h e le n g t h a n d wid t h we r e r e c o r d e d a s b e in g s h o r t b y t h e
s a me a mo u n t r e s u lt in g in mea s u r e me n t s o f 195 ni a n d 1.7 5 m, t h e
r e s u l t in g wa t e r s u r fa c e a r e a wo u ld b e c a lc u la t e d a s 34 1. 25 m2  o r  14 .7%
t oo s ma ll . Th e r e is no r e a so n to t h i n k t h a t t h e s ig n s o f t h e s e e r r o r s
a r e in a n y wa y b ia s s e d .

5.4 S u mma r o f re s u lt s

Dr a in o r Ar e a Wa t e r
s u r fa c e a r e a

(m2)

Ma in d r a in ( WS P S to P in c o mb e 35 ,2 18 15.2
Br )

To ta l 23 1,53 1

3 1

% of t o ta l

S e d g e moo r Ol d Rh y n e ( P in - 13 ,88 8 6 .0
c o mb e Br to Fos s e Br

Mid d le Dr a in 27 ,568 11.9

. F e e d e r d r a in s b e t we e n Ma in & 70 ,48 9 30 .4 5
Mid d le Dr a in s

Fe e d e r d r a in s s o u t h e a s t o f 84 ,3 68 36.9 5
Mid d le Dr a in

5 .5 Mo n t h l s u r f ac e wa te r c ha n e s

T h e f ig u r e o f 23 1,53 1 m2 o f r h y n e s u r fa c e c on s t it u t e s 1.8 % o f t h e a r e a
o f t h e 12 .8 k m2 o f We s t S e d g e moo r .

T a b le 5 . 1 il lu s t r a t e s a c o mp a r i s o n , ma d e b y a p p ly in g t h e c h a n g e in
mo n t h ly a v e r a g e r h y n e le v e l t o t h e k no w n r h y ne s u r fa c e a r e a , b e t we e n
t h e n e t in f lo w o f s u r fa c e wa t e r to t h e Moo r a n d t he c h a n g e in v o lu me
o f wa t e r s t o r e d in t h e r h y n e s .



Ta b le 5 . 1 Ch a n g e in n e t s u r f ac e wa te r in f lo w a n d r h y n e s t orag e
1988

A
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Wh e n t h e d a t a ma r k e d * in c o lu mn s B a n d E a r e o mi t t e d f r o m
c o n s id e r a t io n ( b e c a u s e o f t h e c o mp a r a t iv e ly lo w e va po r a t io n a n d h ig h
r a in fa ll i n J a n , F e b a n d Ma r c h ) , t h e r e ma in in g po in t s , g r a p h ic a lly
d is p la y e d , c lu s t e r e v e n ly a b o u t t h e o r ig in . Th u s t he mo n t h ly a v e r a g e
r h y ne s u r fa c e le v e l a p p e a r s to b e in d e p e n d e n t o f t h e n e t s u r fa c e
wa t e r in f lo w .

5.6 De f u nc t r h y ne e

An e s t ima t e o f t h e le n g t h s o f r h y n e s w h ic h we r e no lo n g e r a c t iv e wa s
a ls o ma d e . T h is c a t e g o r y c o v e r s a ll r h y n e c o n d it io n s b e t we e n t ho s e
wh ic h we r e s o fa in t o n t h e p ho to g r a p h s t h a t t h e y we r e a lmo s t in v i s ib le
t o t h o s e w h ic h we r e v e r y c le a r ly v is ib le b u t w h ic h we r e d r y .

no r t h we s t o f mid d le d r a in 28 , 105 m

s o u t h e a s t o f mid d le d r a in 18 ,925 m

Th e f ig u r e 18 ,925 in in c lu d e s a le n g t h o f 3 ,355 m w it h in t h e a r ea o w n e d
b y t h e RS P B.



6 RSPB development areas

T he RSPB hav e been u nder ta k i ng wor k i n t h r ee a reas la r gel y ow ned
b y t hem to ta l l i n g 1.82 k m2 (o r 14.2% of t he a r ea o f West Sed gemoo r ) to
t he sou t h east of t he Mid d le Dr ai n .

RSPB AREA L imit s of ar ea
r ef k m2

A 0 .38 Swel l Dr ov e t o d r ov e bet wee n Br oadway an d Hat ch
"er/0.67 r ov e bet ween Br oadway and Ha t c h t o Beer c r owcombe

Dr ov e

C 0 .77 Beer c r owcombe Dr ov e to Cu r r y Ri v el Rhy ne

T hei r wor k has been d i r ect ed t owar d t he con st r uct ion of low ban k s
ar o u nd t he per i pher y o f t he t h r ee a r eas, t he ob j ect iv e bein g t o r eta i n
wat e r on t hei r land af t er t he wi n t e r fo r longer t han wou ld o t her w i se
be possi ble . Wh i le some o f t h is wat er wi l l be wi n t e r r ai n fal l , t he RSPB
hav e i nst a l led pu mps , t h u s a f f o r d i ng add i t ional con t rol ov er t he ex t en t
an d du r at ion of t he f loo d ing o f t hei r a r eas du r i n g t he la t e wi n t er / ear l y
sp r i n g . T he low bank s hav e been c r eat ed b y widen ing so me r h y nes an d
posi t ion i n g t he mat er ial r emov ed c lose t o t he new edges o f t he r hy nes
i nv o lv ed . T h is has had t he ef f ec t of sl i g h t l y i nc r eas i n g so me o f t he
r h y ne su r f ace ar ea calc u lat ions i n su b- Sect ion 5. 1.

T he RSPB p umpi ng cou ld ef f ect t he h y d r ology o f West Sed gemoo r i n
t wo way s. T he pu mp i ng of wat e r ou t of t he r h y nes on t o t he f i el ds an d
t he delay on par t of t he r ai n fal l r eac h i ng t he main r h y nes has t h e
ef f ect of ad d i ng t o t he st o r age ca pac i t y of t he cat c hmen t an d w i l l t en d
t o s p r ead t he v ol u me of wat er r eq u i r i ng pu mpin g , ov er a longer per iod .
I n ad d i t i on , t he ac t o f pu mp i ng wat e r on t o t he su r face of f i el ds wi l l
i nc r ease t he f r ee wat e r su r f ace a r ea and hence i ncr ea se t he v ol u me
bein g ev apor at ed .
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7 OVERVI EW OF EXP ERIMENTAL RES ULTS

7. 1 Ev a ra t io n e s t imate s fo r 1988  t i ( tt .1 (

T h e s t u d y h a s p r o d u c e d t h r e e r a t h e r d if fe r in g e s t ima t e s o f t h e
e v a p o r a t io n f r o m We s t Se d g e moo r , a n d it is n e c e s s a r y t o r e c o n c ile
t h e s e if f u r t h e r p r o g r e s s is to b e ma d e .

T h e c a t c h me n t wa te r ba la n c e y ie ld s a n e s t ima t e o f 4 17 mm (70% o f t h e
MORECS e s t ima t e o f p o t e n t ia l e v a p o r a t io n ) fo r t h e Moo r , a n d  a  r a t h e r
lo w e s t ima t e o f 397 mm for t h e h ig h la n d c a t c h me n t , b u t t h e u n c e r t a i n t ie s
o n t h is me a s u r e me n t a r e h ig h be c a u s e o f u nc e r ta in t y a b o u t t h e He lla n d
g a u g in g s ta t io n , w h ic h lin k s t h e t wo a r e a s co n s id e r ed in t h e c a t c h me n t
s t u d y . A h ig h e r va lu e o f t h e to ta l f lo w t h r o u g h t h e Ile lla n d s ta t io n
wo u ld le a d t o a lo we r e s t ima t e o f t h e h ig h la n d e v a po r a t io n a n d h e n c e
a h ig h e r e s t ima t e o f Moo r e v a p o r a t io n .

I n it s f ir s t y e a r o f o p e r a t io n , t h e ly s ime t e r h a s g iv e n a n e s t ima t e o f— 4 vh,
e v a po r a t io n d u r in g t h e s u mme r mo n t h s r ia Tic h i s a lmo s t e q u a l to t h e  I
p o t e n t ia l e v a p o r a t io n (98% o f MORECS ). Wh ile it mu s t b e a d mi t t e d t h a t
t h is e s t ima t e d e p e n d s to a s ma ll e x t e n t o n t he a d o pt io n o f a v a lu e fo r
t h e s p e c if ic y ie ld , t he s im ila r it y b e t we e n e s t ima te s o f d a il y r a t e s o f
e v a p o r a t io n o v e r t h e s u mme r a n d t h e d i s t r ib u t io n o f po t e n t ia l e v a p -
o r a t io n a d d s t o it s c r e d ib il it y .

T h e t h i r d e s t ima t e co me s f r o m t h e d ip w e ll r e c o r d s . Us in g  a  s imi la r
me t h o d t o t h o s e e mp lo y e d o n t he ly s ime t e r , a n d d e pe n d in g t o a d e g r e e
o n t h e r e s u lt s f r o m t he ly s ime t e r , it i s p o s s ib le t o o b ta in a n
a p p r o xima t io n t o t h e e va po r a t io n r a t e f r o m wa t e r le v e l r e c o r d s a n d
r a in fa l l a lo n e . T h e me t h o d c o u ld b e f u r t he r r e f ine d b y c o n t in u o u s
r e c o r d i n g o f wa t e r le v e l , w h ic h wo u ld a llow a b e t t e r e s t ima t e o f t h e
s p e c i f ic y ie ld t o b e ma d e , b y r e d u c in g t h e in f lue n c e o f t h e in it ia l
e v a po r a t io n e s t ima t e . Pe r h a p s t h e me t h o d s ho u ld he fo r ma lis e d a s a
c o mp u t e r mo d e l o p e r a t in g o n a d a i ly t ime s c a le : it wo u ld t h e n b e po s s ib le
t o e li mi n a t e s o me o f t h e p r o b le ms c a u s e d b y t h e c hoic e o f a c c ou n t in g
p e r io d s . Ne v e r t h e le s s , t h e v a lu e s o b ta in e d a r e we ll wit h in t h e r a n g e
e xp e c t e d (88% a n d 9 2% o f t h e MOREC S e s t ima t e ) , a n d a ll t h e d ip we ll
t r a n s e c t s g iv e 1988 v a lu e s h ig he r t ha n 19 87 , i n line wi t h t h e MOREC S
e s t ima t e .

T h e ly s ime t e r e x pe r ime n t ha s g iv e n a n in d ic a t io n of t h e q u a n t it y o f
la t e r a l g r o u n d wa t e r f lo w w h ic h h e lp s t o s u s ta in wa t e r le v e l s wit h in
t h e f ie ld s . Wh ile t h e d ip we ll t r a n s e c t da ta s ho w c le a r ly t ha t t h e ma in
in f lu e n c e o n wa t e r le v e ls i n t h e f ie ld s d u r i n g t h e s u mme r is t h e ba la n c e
be t we e n loc a l r a in fa ll a n d e v a p o r a t io n , t h e " v e r t ica l" c o mp o n e n t s o f
t h e wa t e r b a la n c e , a b ou t 48 mm o f wa t e r lea k s in to t h e f ie l d s f r o m
t h e r h y n e s d u r in g t h e s u mme r (Ap r il t o Au g u s t ) , a nd , b e a r in g in min d
t he u nc e r ta in t ie s o n b o t h f ig u r e s , t h is is in g oo d a g r e e me n t w it h t h e
f ig u r e o f 58 mm fo r t h e n e t s u r fa c e wa t e r in f lo w t o t h e Moo r d u r in g
t h e s e mo n t h s .

7.2 Fu t u re ro re s s o f h d ro lo ic a l wo r k o n We s t Se d e moo r

Alt h o u g h t h e We s s e x Riv e r s s t u d y h a s c o me to a n e nd , I H h y d r o lo g ic a l
in v e s t ig a t io n s wi ll c o n t in u e a t We s t S e d g e mo o r , w it h fu n d i n g f r o m NCC,
a n d c o n t in u in g h y d r o me t r ic s u p p o r t f r o m We s s e x Riv e r s . T h e d ip we ll
t r a n s e c t s a n d t h e ly s ime t e r w ill c o n t in u e in o p e r a t ion , a n d it is h o p e d
t h a t a lo n g e r r u n o f d a t a f r o m b o t h wil l r e d u c e t he u n c e r ta in t ie s in
t h e me a s u r e me n t s o f t h e imp o r ta n t h y d r o lo g ica l v a r ia b le s . I n a d d i t io n ,
in v e s t ig a t io n s o f s o il h y d r a u lic p r o p e r t ie s w il l b e in t e n s i f ie d : it is
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in t e n d e d t h a t mo r e in s it u p e r me a b il it y mea s u r e me n t s will b e c a r r ie d
ou t a t t h e r e ma in in g d ip we l l t r a n s e c t s , a n d t h e r e la t io n s h ip s b e t we e n
s o il c o mp o s i t io n a n d c omp a c t io n a n d h y d r a u lic p r o p e r t ie s wi ll b e s t u d ie d .

Th e RS PB' s e f fo r t s t o ma in ta in a r e g ime o f h ig h e r wa t e r ta b le le v e l s
in t h e a r e a s u r r o u n d in g d ip we ll t r a n s e c t T l w ill b e wa t c h e d wit h
in t e r e s t , a n d i t is in t e n d e d to in s t a ll a n o t h e r ly s ime t e r in t h is a r e a ,
s u b j e c t to RS P B' s p e r mis s io n . T h e ne w ly s ime t e r is o f a t y p e t h a t
p e r fo r ms ir r i g a t io n a n d mo n it or in g fu n c t ion s a u t oma t ic a ll y , a n d c a n
b e u s e d to c o mp u t e da i ly v a lu e s o f e v a p o r a t io n r a t e s a n d la t e r a l f lo w .
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INSTITUTE of HYDROLOGY

The  Ins titute of Hy drology  is a compone nt estab lishme nt of the UK
Natur al Environme nt Research Counc il, grant-aide d from Gove rnme nt

by the De pa rtme nt of Ed uca tion and Science . For ove r 20 years the
Ins titute has be e n at the fore front of resea rch exploration of hydrolog ica l

systems within co mp lete ca tchme nt areas and Into the physica l
proc es se s by which rain or snow is transformed into fl ow in rivers .

Applied stud ies, und e rtake n both in the UK and ove rse as , ensures that
re se arch activities ar e close ly re lated to practica l ne eds and that ne wly

deve loped me thods and Instrume nts are tested for a wide ran ge of
e nvironme ntal cond itions .

The Institu te , base d at Wallingford , e mp loys 140 sta ff , some 100 of whom
are graduates. Staff struc ture is multidisciplinary involving physicists ,

geog raphe rs, ge olog ists , computer sc ientists, mathematicians, c hemis ts .
e nvironme nta l sc ientists, sod scie ntists and bo tanists Rese arch

de pa rtments inc lude ca tchme nt ria earch. re mote se nsing .
instrume nta tion, data p roc es sing, mathematical mode lling ,

hydroge ology, hyd roche mistry soil hyd rology, evaporation fl ux studies,
vege tation-atmosp he ric inte ractions, fl ood and low-fl ow pred ictions,

catchment response and e nginee ring hyd rolog y.

The budget of the Institute comp rises £4.5 million pe r yea r About 50
pe rcent re lates to re se arch p rog rammes funded d ire ctly by the Natura l

Environme nt Rese arch Council. Extensive commissione d rese arch is
also carned out on be half of gove rnme nt departme nts (both UK and

ove rse as ), various inte rn ationa l age ncies, environme ntal organisations
and private se ctor clie nts . The Institute is also responsible for

nationally archive d hydrolog ical data and for pub lishing annually
HYDROLOG ICAL DATA: UNITED KINGDOM.
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