
V o l
.

9 N o
.

l A C T A M E T E O R O L O G IC A S IN IC A 1 9 9 5

A N A L Y S IS O F S U R FA C E A IR T E M P E R A T U R E

R E C O R D E D IN L A H O R E A N D M IA N W A L I

O V E R T H E PA S T T H R E E D E C A D E S

M ia n
M

.

M
u n ir

,

K
.

H u s s a il , * a n d M
.

5
.

Z af
a r

D e P a r tm en t o fPh ys一es
,

U n 且v e r slty o f th e P u nl a b
,

Q u a ld一e 一A z a ln C a m Pu s
,

L a h o re 5 4 5 9 0
,

Pa kis ta n

R ee e一v ed M a y 2 0
.

19 9 4 二 r e v lsed N o v e m b e r ]
,

19 9 4

A B S T R A C T

S u rfa e e a l r te m P e r a tu r e s re c o r d e d o v er the Pa st th r ee d e e a d e s a t th e w e a th e r st a tl o n s lo ea te d 一n L a h o r e (a n

一n d u st r一a liz ed a n d d en se ly Po P u la te d e lty) a n d M la n w a ll (a sm a ll a n d sP a r sely P o P u la ted e 一ty) w e re a n a lyz e d 一n o r d e r t o

5 ru d y the zr c llm a rle tr en d
.

L a h o r e
,

w her e m e te o r o lo g 一e a l d a ta a re r e eo r d e d a t tw o w e a th er sta t一o n s (e 一ty sta t一o n a n d a l r
-

p o r t st a z一o n ) 一n d 一e a tes a e o o l一n g rr e n d
,
o f a b o u t o

.

5℃ p e r r ee o r d p e r lo d o f l9 5 3一 19 9 2
,

fo r the a lrPo r t st a tlo n (3 1
“
3 1

‘

N
,

7 4
0
2 4

‘

E ) a n d a slig h t w a r m 一n g t r e n d
,

o f a b o u t o
.

2 ℃
,

fo r th e e 一ty s ta tlo n (3 1
“
3 3

‘
N

.

74
o
Zo

‘
E ) fo r the r e e o r d p e r一o d o f l9 5 0

一 19 9 2
.

T h e M l a n w a l一 w ea the r sta tlo n (3 2
0
3 3

‘
N

,

7 1
“
3 1

‘
E ) a ls o sh o w s a s lig h t e o o lin g t r en d

,
o f a b o u t 0 4 ℃ p e r r ee o r d

Pe r 一o d o f 1 9 5 9一 19 9 2 T h e e llm a t一e v a r la b illty a t the se sta t一o n s w a s s tu d ied by c o m P u t一n g s e a s o n a l a n d a n n u a l te m Per a
-

ru r e a n o m a lie s T he r e su lts a re e x Pla ln ed 一n t e r m s o f the lo e a l en vl r o n m e n ta l e o n d itlo n s
‘

K e y w o r d s : su rfa e e a ir te m P er a t u re
.

e lim a tle eh a n g e
,

tem Pe r a tu r e tr e n d

IN T R O D U CT IO N

Su rfa c e air tem Pe r a tu re 15 the Prin eiPa l c lim a tie e le m e n t in fl u e n e in g sig n ifi c a n tly th e m a n

a n d his e n v iro n m en t
.

T h is 15 Pe rha Ps the r e a s o n th a t m u c h a t ten tio n ha s be en fo c u sed o n its

m e a s u r em e n t a n d its r e e o r d ta k en o v er lo n g Pe r io d o f tim e is n o w a v a ila ble fo r a n alysis
.

Sev e r a l s tu d ie s o f s u rfa c e a ir tem Pe r a tu re s r e c o r d ed in th e Pa st e e n tu ry h a v e b e en r eP o r te d

fo r the w h o le g lo be a n d a ls o fo r the N o r the r n H em isPher e
.

A r e een t r e v iew o f the s e stu d ie s by

H in g a n e e t a l
.

(19 8 5 ) h a s in d ic a te d w a r m in g o f the N o r the r n H e m isPhe r e b e tw e e n 18 8 0 a n d
·

19 4 0 a n d e o o lin g b e tw ee n 19 4 0 a n d 1 9 50
.

A r e v e rs a l o f P o st一19 4 0 e o o lin g d u rin g 19 6 0 5 h a s

be en su g g e s te d by s o m e r e se a r eh er s (see
, e

.

g
.

,

L a m b e t a l
.

19 7 5 )
.

A g e n e ra l w a

rm in g d u rin g th e

Pa st een tu ry h a s b e en r ePo r ted b y H a n s e n e t a l (19 8 1 ) fo r th e so u the r n la tit u d e s a lth o u g h a e
-

e o r d in g to K le in (19 8 2 )
,
the e o n elu sio n 15 u n e e r t a in b e e a u se o f sPa r se d a ta

.

lt is n o te d b y w
a tts

(19 82 ) a n d Jo n e s e t a l
.

(19 8 2 ) tha t the su rfa e e a ir te m Pe r a tu re s tu d ie s a r e m o r e o r less

in ho m o ge n e o u s in sPa e e a n d tim e
.

It 15 r e Po r ted tha t sev e r a l g e o g r aPhic a l r e g io n s s u eh a s the

o e e a n s ,

the A s la n hig h la n d s a n d th e e e n t ra lA r c tic a r e m issin g In th e s e s tu d ie s
.

1t 15 fo u n d a s a r e s u lt o f a n e x te n siv e lite r a tu r e s u r v ey by th e a u tho r s tha t a lm o st n o s t u d y

ha s b e e n ev e r m a d e o n e lim a tic c ha n g e o r e v e n e lim a tie v a r ia b ility in Pa kis ta n
, a lth o u g h s ev e r a l

m e te o ro lo g ie a l s ta tio n s lo e a ted in Pa k is ta n h a v e b e en m a in ta in in g w e a th e r d a ta fo r th e la st sev
-

.

era ld e c a d e s
·

Stu d y o f v a r ia tio n o f s u rfa c e a ir tem p er a tu r e re c 0 r d ed a t the w e a the r sta tio n s lo
-

ca ted In the Pu nj a b Pr o v in ee o f Pa k is ta n w a s u n d e r ta k e n a n d P re lim in a ry r e su lts o f the tw o c it
-

ie s L aho re (a n in d u s tr ia la n d d en se ly Po Pu la te d eity) a n d M ia n w a li(a n o n 一in d u s tr ia l a n d thin ly

*
C e n ter fo r 5 0 1一d S ta te Ph ysie s

,

U n iv e r sity o fthe Pu nj a b
,

Q
u a id一e 一A z a m C a m Pu s

,

L a h o r e 5 4 5 9 0
,

P a kista n
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.

9

Po Pu la ted c ity)
a r e r ePo r te d in this Pa Pe r

.

11
.

G E O G R A PH IC A L L O C A T IO N S O F ST A T IO N S

P re s e n tly a b o u t 2 7 0 w e a th e r s ta tio n s a r e c o lle c tin g m e t e o r o lo g ie al d a ta in Pa k ist a n
.

So m e

o f the sta tio n s , n a m e ly
,

K a r a e h i M a riPu r ,

N a w a b sh a h
,

M u z a

ffo
r g a rh

,

Sa r g o d h a
,

C ha k la la 一R a w a lPin d i
,

K a k u l
,

N a thia g a li
,

C hilla s a n d S k a r d u c itie s
,

w e re e sta b lish ed in 19 5 0一
19 5 8

,

a n d th e r e st
, n a m ely

,

B直d in
,

K h a n Pu r ,

B a ha w a ln a g a r ,

H a r n a i
,

L eia h
,

B a n n u ,

M ia n w a li
,

K o h a t
,

M a r d an a n d S a id u S ha ri f d u r in g 19 5 8一 19 6 2 a n d T u r b a t
,

D a d u
,

K h u z d a r ,

K h airPu r ,

Ja c o ba b a d
,

Sibi a n d B a h a w a lPu r w e r e e sta b lishe d d u r in g 19 6 3一 1 9 80
.

A ltho u g h so m e m ete o ro
-

lo gie a l st a tio n s , e
.

g
. ,

K a r a c h i
,

L a h o r e a n d o the r s ta tio n s s ta r te d o Pe r a tin g s ev e r a lye a r s b e fo re ,

th e m e te o r o lo g iea l d a ta re c o r d ed a t th ese st a tio n s Pr io r to 19 5 0 w e r e n o t a v a ilab le fo r a n a lysis
.

G
e o g lu p h jca l lo ca ti o n s a n d en vi ro n m en ta l e o zZd jti o n s o f th o s ta ti o n s o f s tu dy

a二 d cs cri b ed b e
-

IO w
.

L a h o r e 15 th e e aPita l o f the Pu nj a b Pro v in e e o f Pa kista n a n d 15 situ a te d o n the le ft b a n k o f

the R a v i R iv e r
.

It 15 th e se c o n d thiek ly P o Pu la t ed e ity in Pa kista n ha v in g a P o Pu la tio n o f a b o u t

4 m illio n
.

It 15 fa m o u s fo r be a u rifu l g a r d e n s a n d his to ri c a l Pla e es
.

It 15 a n in d u s t ria l e ity Pr o
-

d u e in g r a yo n ,

fe r tiliz e r s
,

g la s s
,

g he e
,

Pa Pe r ,

b o a r d
,

m a tc h
, ehe m ic a ls a n d Ph a rm a ee u tic a ls

, a n d

ir o n a n d st e el
.

T h e eity 15 a ls o fa m o u s fo r le a the r ta n n e r ie s
.

H e a
Vy tr a ffi c Plie s o n the eity ro a d s

thr o u g h o u t the d a y
.

T he re a r e tw o w ea th er sta tio n s ,
o n e in the e ity ee n ter (L a ho re P BO )

a n d the

o th e r o n the a irPo r t (L a ho re A P)
.

T he e ity 15 situ a te d in the stePPe h o t e lim a tie r e g io n w ith re
-

c o r d e x t re m e hig h e st a n d lo w e st te m Pe r a tu r e s o f 5 0
.

0 ℃ a n d 一4
.

o oC r esPe c tiv e ly
.

L a h o re PB O

w e a th er sta tio n (3 1
0

3 3
‘
N

,

7 4
0

2 0
‘
E ) 15 lo e a ted in thic k ly Po Pu la te d Pa r t o f the c ity

.

T h e L a h o r e

A P w e a the r s ta tio n (3 1
“

3 1
‘

N
,

7 4
0

2 4 ‘E ) 15 lo c a ted in th e th in ly Po p u la te d Pa r t o fth e eity
.

M ia n w a li sta tio n (3 2
0

3 3 ‘N
,

7 1
“

3 1
‘E ) 15 situ a ted in th e sa n d y

, s em i一 a rid d e se r t a r ea n e a r the

left b a n k o f the In d u s R iv e r
.

It 15 a ls o e ha r a c ter iz e d a s an e x tr e m e c lim a te r e g io n ,

i
.

e
.

h o t in

su m m e r a n d c o ld in w in te r w ith r e c o r d e x tr em e h ig h e s t a n d lo w es t tem Pe r a tu re s o f 5 0
.

0 ℃ a n d

一3
.

0 ℃ re sPe e tiv e ly
.

111
.

D A T A A N D A N A L Y S IS

A re c o rd o f s u rfa c e a ir tem Pe r a tu re s w a s o b ta in ed fr o m M ete o r o lo g iea l Se r v iee s o f

Pa kis ta n fo r th e L ah o r e a n d M ia n w a liw ea th er sta tio n s
.

A n a lysis o f th e d a ta o b ta in e d fr o m m e
-

te o r o lo g ie al s ta tio n s fo r a Pe r io d o f 19 5 0 to 19 9 2 fo r L ah o re a n d 19 5 9 to 19 9 2 fo r M ia n w a liw a s

e a r r ie d o u t
.

M o n thly m e a n te m Pe r a tu r e s w e r e ea lc u la ted fr o m the m e a n v a lu es o f the d aily m a x im u m

a n d m in im u m tem Per a tu r e s r e c o r d ed a t th e sta tio n s m e n ti o n ed in th is stu dy
.

M e an a n n u a l a n d

m e a n se a s o n al t em Pe r a tu re s w e r e a ls o e a lc u la ted fo r a ll the st a tio n s
.

T he sea s o n s w e r e ta k e n

fr o m D ee em b e r t o Feb r u a ry a s w in te r
,

M a r c h to M a y a s Pre一m o n s o o n ,

Ju n e to Se Pt em be r a s

m o n s o o n a n d O et o be r to N o v em b e r a s Po st一m o n s o o n
.

In the a n a lysis
,

th e n u m be r o f ye a r s in
-

elu d e d 111 the w in te r se a so n b ec o m e s o n e ye a r le ss th a n the r e m a in in g s e a so n s be e a u se D ee em b e r

o f e a eh ye a r 15 in e lu d ed in the fo llo w in g 夕
ea r fo r o b ta in in g th e m e a n s e a s o n a l te m Pe r a tu r e fo r

w in te r
.

T he m e a n s e a so n a l a n d a n n u a l te m Pe r a tu re s fo r th e ye a r s o f s tu d y w e r e u tiliz ed t o o b
-

ta in tem Pe r a tu r e a n o m a lies by su btr a c tin g th e a r ith m etie m e a n o f a s e r ie s fr o m th e e o r re
-

sPo n d in g ye a rly v a lu e s
.

T h e lo n g term
v a r ia tio n in s u rfa e e air tem Pe r a tu r es w a s in v e stig a ted b y Plo ttin g the
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tem Per a t u r e a n o m a lies a g a in st tim e ,
th e a n o m a lie s a r e d e n o ted by A N OM in the Plo ts

.

A r a the r

sm o o the r c u r v e w a s Plo tte d by c o m Pu tin g the g 一P o in t m o v in g av e r a g e o f the a n o m a lies
.

T h ese

a n o m alie s a r e d en o te d b y g一p o in t in the p lo ts
.

A lin e.a r r e g r e s sio n c u rv e w a s fi tted to a ll th e

tem Pe r a tu r e a n o m a lie s : the se a n o m a lie s a r e d e n o t ed by Y E ST in th e Plo ts
.

T h e tem Pe r a tu r e

tr e n d s a s Pr ed iete d b y th e lin e ar e u rv e a r e g iv en a s tem Pe ra tu r e e ha n g es in d eg r ee s C elsiu s (℃ )

fo r th e e n tire Pe rio d o f r e c o r d fo r e a c h sta tio n
.

IV
.

R E S U L T S A N D D IS C U SS IO N S

T e m Pe r a tu r e a n o m a lies fo r L a h o r e c ity
,

L a h o r e a irPo r t a n d Mia n w a li a r e sh o w n in F ig s
.

l
,

2 a n d 3 r e sPe c tiv ely
.

Fig u re 1a sho w s th a t lo w er w in te r te m Pe r a tu r es w e re o b se rv e d d u r in g 19 5 2 to 19 57
,

19 5 9 to

19 6 4 a n d 19 6 6 to 1 9 74 a n d h ig h e r fr o m 19 7 4 t o 19 9 0 w ith a fe w e x e ePtio n s in b o th c a s e s
.

A s the

r a te o f r is e in t em Pe r a t u r e 15 m o r e sig n ifi c a n t tha n the fa ll in te m Pe r a tu re , a n o v e ra ll w a r m in g

tr e n d o fa b o u t 1
.

2℃ is o b v lo u s
.

T em Per a tu r e a n o m a lie s fo r th e Pre 一m o n so o n m o n th s ha v e b een Plo t ted in F ig
.

lb
.

H e re the

a n o m a lie s sho w a lm o st a c o n sis t e n t fa llin te m Pe r a tu re fo r th e yea r s 19 5 4 to 19 6 5 w ith a fe w e x
-

c ePtio n s
.

In the ye a r s fr o m 19 6 6 to 19 7 5
,

th e r e 15 a e o n siste n t r ise in P r e一m o n so o n te m Pe r a tu r e
.

Fr o m 19 7 3 to 19 8 2 tem Pe r a tu r e a g a in fa lls a lm o st w ith the s a m e ra te a s fo r th e Pe r io d fr o m

19 5 4 to 19 6 5
.

If the en tir e Pre一m o n s o o n Pe rio d 15 c o n sid er ed se a s o n a l e stim a ted tem Per a t u r e

sh o w s m o d e s t fa ll o fthe o rd e r o f 0
.

4 ℃ fo r the Pe r io d o f r e e o rd u n d e r a n a lysis
.

D u r in g th e m o n so o n Pe r io d (F ig Ic )
,

th e tem Pe ra tu r e a n o m a lie s sho w a fa ll fo r the e n tir e

Per io d o f r e e o r d ; th e se a so n a l e stim a te d tem Pe r a tu r e 15 fo u n d to fa ll by a b o u t 0
.

4 ℃
.

T his fa ll

o e c u r r ed e x a c tly a t the sa m e r a te a s the Pr e一m o n s o o n Pe r io d
.

It 15 in te r e s tin g t o n o te th a t in the

Po st一 m o n so o n Pe r io d
,
the a n o m a lies sh o w a n alm o s t e o n sis ten t rise o f tem Pe r a tu r e by a b o u t

1
.

0 ℃ fo r the e n tire Pe rio d o f r e c o r d u n d er a n a lysis e x e ep t fo r th e yea r s fr o m l9 7 4 to l9 8 l w h e n

th e te m Pe r a tu r e re m a in e d a lm o st e o n siste n t (Fig
.

ld )
.

Fig u r e 1e sh o w s th e Plo t o f a n n u a l te m Pe r a tu r e a n o m a lie s fo r L a ho r e P BO a g a in st the

ye a r s o f r e e o r d
.

A s r ise o f te m Pe r a tu re d u r in g w in te r a n d Po st一m o n so o n Pe r io d s 15 m o r e sig n ifi
-

c a n t th a n the fa llo f te m Pe r a tu r e d u r in g Pr e一m o n s o o n a n d m o n so o n Pe rio d s
,

the a n n u a la n o m
-

a lies sho w a m o d e s t r is e (0
.

2 ℃ ) o f te m Pe r a tu re in the L a h o r e e ity fo r the e n tir e r ee o r d Pe r io d

fr o m 19 50 to 19 9 2
.

In e o n tr a st to L a h o r e eity
,

L a h o r e airPo r t sta tio n sh o w s a n in sig n ifi ea n t rise (0
.

1℃ ) in

tem Pe ra t u re fo r w in te r (F ig
.

Za )
, a big g e r fa ll fo r the Pr e一m o n s o o n (Fig

.

Zb) a n d m o n s o o n

(Fig
.

Ze)Pe r io d s
.

H e r e ,

the P r e一m o n s o o n a n d m o n s o o n a n o m a lie s sh o w a fa ll o f 1
.

3℃ a n d o
.

6 ℃

fo r th e r e c o r d Pe r io d re sPe c tiv e ly
.

H o w ev e r ,

the w in te r a n d Po st一m o n s o o n Pe r io d s sh o w a

m o d e s t te m p e r a tu r e ris e o f a b o u t 0
.

1℃ a n d 0
.

2 ℃ fo r th e re c o rd Pe r io d re sp e e tiv ely
.

T he tem Pe r a tu r e a n o m a lie s d u r in g th e m o n so o n m o n th s sho w a sm a ll fa ll in te m Pe r a tu r e

fo r s o m e ye a rs fr o m the b e g in n in g o f th e Pe r io d o f s tu dy
,

fo llo w e d by a fa s te r fa ll o f tem Per a
-

tu r e a ft e r 19 7 0
.

T he v a r ia tio n o f tem Pe r a tu r e d u r in g the P r e一m o n s o o n m o n th s 15 a b o u t tw iee

th e v a r ia tio n d u r in g m o n so o n m o n th s (Fig s
.

Z b a n d Ze)
.

H o w ev er ,

d u r in g the w in ter a n d

P o s t一m o n s o o n m o n th s o f th e e n tir e Pe r io d o f s tu d y
,

tem Pe r a tu r e 15 n o t fo u n d to v a ry

sig n ifi e a n tly (F ig s
.

Za a n d Zd )
.

T he sig n ifi e a n t fa ll o f te m p e r a tu re d u r in g p re 一m o n so o n a n d

m o n so o n m o n ths h a s re s u lte d in o v e ra ll eo o lin g tr e n d a t L a ho re a irPo rt b y a b o u t O
.

soC fo r th e

e n tir e Pe r io d o f r e e o r d
,

i
.

e
.

19 5 3 to 1 9 9 2 (Fig
.

Ze)
.
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fr o m 19 5 3 to 19 9 2
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( a ) W in t e r ( 19 5 4一 1 99 2 ) ;

(b ) p r e 一m o n s o o n ; ( c ) m o n s o o n ; (d )

P o s t一m o n s o o n ; (e ) a n n u a l
-
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.

T e m Pe r a z u r e a n o m a lie s fo r M 一a n w a li fr o m

1 9 59 t o 19 9 2
.

( a ) W in te r ( 19 6 0一 19 9 2 ) : (b )

P r e 一 m o n s o o n ; ( e ) m o n s o o n ; (d ) Po s t一m o n
-

s o o n ; (e ) a n n u a l
.

Y Ca r s

A N O M 一 9一 p o 一n r
一Y E S T

T h e M ia n w a li s u r fa c e a ir te m Pe r a tu r e d a ta
, r e e o r d e d d u r in g 19 59 to 19 9 2

, sho w

r e sP e e tiv e ly the s a m e te m p e r a tu r e fa ll o f a b o u t 0
.

4 ℃ fo r th e w in te r a n d Po s t一m o n so o n m o n th s

(Fig s
.

3 a a n d 3d )
.

T h e M ia n w a li te m Pe r a tu re 15
,

ho w e v e r ,

fo u n d t o fa lld u r in g th e Pre 一m o n s o o n

m o n ths by a b o u t 0
.

4 ℃ (Fig
.

3 b ) fo r th e P e rio d o f re c o r d
.

T h e r e is a n in s ig n ifi e a n t fa ll (0
.

2 oC ) in

M ia n w a li t e m Pe r a t u r e d u r in g th e m o n s o o n m o n th s (Fig
.

3e )
.

T h e a n n u a l a n o m a li e s Plo tt e d in F ig
.

3 e fo r M ia n w ali s ta tio n fo r th e Pe ri o d o f r e e o r d fr o m

19 5 9 to 1 9 9 2 sho w a fa ll in t e m p e r a t u r e b y a b o u t 0
.

4
o

C
.

A c lo se r lo o k o n the s e te m Pe r a t u r e

d a ta ,

F ig s
.

3a a n d 3d sho w th a t th e w in te r s o f th e ye a r s fr o m 19 6 6 t o 19 7 1
, the Pr

e-- m o n s o o n

m o n th s o f the ye a r s fr o m 19 6 8 to 19 7 5
,

m o n s o o n m o n th s o f the ye a r s fr o m l9 6 6 to l9 7 l a n d th e

Po s t一m o n s o o n m o n th s o f t h e ye a r s fr o m 19 6 5 to 19 7 0 w e r e ho tte r tha n th e o th e r se a s o n s o f th e

r e c o r d P e r io d
.

A s u m m a r y o f a ll th e r e s u lts o f st a tio n s u n d e r a n a lys is 15 g iv e n in T a ble 1 alo n g

w ith th e ir lo c a tio n s a n d he ig ht s a b o v e m e a n se a le v e l
.

V
.

C O N C L U S I O N S

A n a lys e s o f su r fa e e a ir te m Pe ra t u r e s r e c o rd e d a t L a ho re PBO (19 50一 19 9 2 ) a n d a i印o r t

( 19 5 3一 19 9 2 ) a n d a t M ia n w a li ( 19 5 9一 19 9 2) ha v e sho w n a m o d e s t w a

rm in g tr e n d b y a b o u t

0
.

2℃ fo r th e L a h o re c ity lo c aliti e s
, a e o o lin g tr e n d by a b o u t 0

.

5℃ fo r th e L a h o r e a irPo r t lo e a li
-

ti e s a n d a e o o lin g tr e n d fo r M ia n w ali by a b o u t 0
.

4
o

C
.

A ltho u g h th e L a h o re e ity a n d a irPo r t

w e a the r s ta t io n s a re s itu a te d v e ry c lo s e to e a e h o the
r g e o g r a Phi e a lly

,

th e o PPo s ite te m Pe r a t u r e

tre n d s fo u n d fo r t he s ta tio n s a re n o t v e r y s ig n ifi e a n t fo r e s tim a t in g c lim a te tr e n d
.

H o w e ve r in

th e L a h o r e c ity
,

w he r e L a ho re PBO 15 situ a te d
,

th e a r e a 15 th ie k ly Po Pu la te d a n d h a s b u sy



1 2 8 A C T A M E T E O R O LO G ICA SIN IC A V O I
.

9

T a ble 1
.

C lim a tie V a r ia b ility a t L a h o r e a n d M ia n w a li o v er the Pa st T hr e e D ee a d e s

S ta tio fl E lev a tio n W in te r P r e一m o n so o n M o n so o n P o st一m o n s o o n A n n u a l

L a h o r e PBO

(19 50一 19 9 2)
2 1s m

L a h o r e a 一rP o r t

(19 5 3一 19 9 2)
2 16 m

M ia n w a li

(19 5 9一 19 9 2 )
2 12 m

一0 石 to + 0 为

(1
.

2 ℃ )

W a rm i n g

一0
.

1 to + 0
.

0

(0
.

1℃)

w a rm in g

+ 0
.

6 to + 0
一

2

(0
,

4 ℃ )

c o o lin g

+ 0 2 to 一0 .2

(0
.

4 ℃)

e o o lin g

+ 0
.

7 t o 一0
.

6

(1 3℃ )
e o o lin g

+ 0 2 to 一0
,

2

(0 4 ℃ )

e o o lin g

+ 0 2 t o 一0 2

(0 4 oC )

c o o lin g

+ 0
.

3 to 一0 3

(0 石℃)

c o o lin g

+ 0
.

1 to 一0
.

1

(0 之℃ )

eo o lin g

一0
.

5 t o + 0
.

5

(1
.

0℃ )

W a rm l ll g

一0
.

1 t o + 0
.

1

(0
.

2 oC )

W a r 口1 1n g

+ 0
.

2 t o 一0 2

(0 滩℃ )

c o o lin g

一0
.

1 to + 0
.

1

(0 2 ℃ )

W a rm lfl g

+ 0
.

3 to 一0 2

(0
、

5 ℃ )

c o o l元n g

+ 0
.

2 t o 一0 2

(0 4 ℃ )

c o o lin g

r o a d s fu ll o f tr a ffi e a ll the d ay lo n g in e o n tr a st to th e a irPo r t lo ea lities
.

T he fo rm e r a re a the re
-

fo re e x hibits a w a r m in g t re n d Po ssibly b e c a u se o f Po llu ted e n v ir o n m en t a n d a little Pla n ta tio n
.

M ia n w ali a r e a w h ie h 15 m u e h le s s Po Pu la ted a n d Po llu ted th an th e L a ho r e c ity the re by sho w s a

lik e ly w a r m in g tr e n d
.

A s th e w in d sP e e d fo r m o s t o f th e Pu nj a b P r o v in e e s t a ys ea lm to g e n tle

b r e e z e th r o u g ho u t the ye a r (S ha m sha d 19 8 8 )
, e n v ir o n m e n ta l e ha n g e s o e e u r r in g in o n e a re a m a y

n o t h a v e a n o tie e a ble e

ffe
e t o n th e adj o in in g r eg io n s

.

T he r e su lts o f th e stu d y a r e b ein g fu r th e r in ve s tig a ted in te r m s o f o the r m e te o r o lo g ie a l

Pa r am e te r s n a m ely Pr e c iPita tio n a n d en v ir o n m e n ta leffe
e ts o fPo llu tio n

.

T h e a u th o r s a r e

d a ta a 目d a lso t o M r
.

se a r C h
-

th a n kfu l to Pa k is ta n M et e o r o lo g iea l Se r v ie e s fo r it s eo o Pe r a tio n in Pr o e u rin g th e m e te o r o lo g iea l

A b d u ] M aj id
,

D ire e to r o f R eg io n a lM e teo r o lo g ie a l C e n ter ,

L a h o re fo r h js e o o p e r a tio n in th js re
-
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H a n se n
.

J
.

,

Jo h n so n
,

D
.

,

L ae , s
,

A
.

,

L eb d e ff, 5
.

,

L e e
,

P
.

,

R in d
,

D
.

a n d R u s s el
,

C
.

(1 9 8 1 )
,

C lim a te im p a e t o f in e r e a sin g

a tm o sPhe rje e a r b o n d jo x id e ,

Sc 殆n r e
,

2 13 : 9 5 7一9 6 6

H in g a n e ,

L
.

5
.

,

R u P a k u m a r ,

K
.

a n d R a m a n m u r thy
,

B h
.

V
.

(19 8 5 )
,

Lo n g 一ter m tr e n d s o f su rfa e e
a lr te m Pe r a t u re in

In d ja
,

J
.

C I如
。 5 : 52 1一 52 8

Jo n e s
,

P
.

D
.

,

W ig le y
,

T
.

M
.

L
.

a n d K e lly
,

P
.

M
.

(19 8 2 )
、

V a r ia tio n s in su rfa ee a ir tem Pe r a tu r e

—
P a r t l: N o r the r n H em i

-

sPhe r e ,

18 8 1一 1 9 8 0
,

M o n
.

甲c a
.

R e v
.

,

1 10 : 5 9一 7 0
.

K le 一n
,

W
.

H
.

(19 8 2 )
,

Ca
r b o n D io x

ide R e , 衍、 1好 2 (E d ito r C la rk
,

W
.

C
.

)
,

O x fo rd U n iv e r sity Pr e ss
,

N ew y o rk
,

PPZ 13

L a m b
,

H
.

H
.

,

M a lb e r g
,

5
.

A
.

a n d C o le b r o o k
,

J
.

M
.

(1 9 7 5 )
,

C lim a t e r e v e r sa l in th e n o rthe r n A tla n tie
,

N 口tu r e
,

2 5 6 : 4 7 9
.

S ha m sh a d
,

K
.

M (19 8 8 )
,

Th
e
M

e le o r o 人滚{
of Pa k 行z胡

,

R o ya lB o o k C o m Pa n y
,

W
a tts

,

J
.

A
.

(19 8 2 )
,

C a r b o n D io x ide R e v论、 j夕8 2 (E d ito r C la rk
,

W
.

C )
,

O x fo rd

K a r a eh i
,

PP
.
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-

U n iv e r s一ty P re ss ,

N ew Y o r k
,
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