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]¥ÎNÍ
v,noHkI.iH fI uÁ<hË aVdHË.iHÏ pÎHjD hy„F naJ.iH ,

[„æI.iHÏ ;ú<v lñö<ã lD.a<kN# föéI fI k<ß hr„ÎL pH;L fV
lÁHxR lòé„T& hdK k<ß lÁHfU >fD ,h;ÁA iHÏ lòé„™D nv lÆHfG
jÁA.iHÏ lñÎ¢D fI ,d|Í oú¥öHgD kúHË lD.niÁN# voNhn
oú¥öHgD.iHÏ >fúÁHoéD köäJ fI oú¥öHgD i<haÁHsD nhvhÏ
jÆNÊ , jHoV lD.fHaÁN# fV hdK hsHõ hvjäH£ oú¥öHgD >fúÁHoéD
v,noHkI fHfG v,n ,hrU nv [„æI fHfG fH oú¥öHgD i<haÁHsD
hdöéæHÍ.iHÏ sÎÁ<`éÎ: jHeÎV=Bhv fV v,Ï nfD v,noHkI fHfG v,n
)rHmÂúÈV , fHf„öV( l<vn l¢Hg¶I rVhv =VtJ# nv hdK |̀,iA hc
lN‰.iHÏ hsé<;HséÎ: , hpéÂHgD )ckíÎVÍ lHv;<́(& já<vÏ nuR&
lÎHkæÎK léñVμ , kÂHdI IPShsé™HnÍ aN , ,r<ß oú¥öHgD.iH ,
jVsHgD.iHÏ >fúÁHoéD , i<haÁHsD nv xD 01 sH‰ >dÁNÍ aäÎI.sHcÏ
aN# kéHd{ kúHË nhn ;I fÎúéVdK j¶Nhn oú¥öHgD vh hdöéæHÍ rHmÂúÈV
fI o<n hoéûHü lD.niN# fH hsé™HnÍ hc ckíÎVÍ lHv;<́ lúòW aN
fḦjVdK hpéÂH‰ hdöéH nv pHgJ kVlH‰ fH lÆNhv 336/0 lé¶„R fI

v,noHkI fHfG v,n lD.fHaN# ,r<ß oú¥öHgD , jVsHgD.iHÏ v,noHkI
fHfG v,n fÎúéV jñJ jHeÎV oú¥öHgD.iH , jVsHgD.iHÏ hdöéæHÍ
rHmÂúÈV lD fHaN& fI x<vÏ ;I hdK hvjäH£ fH hsé™HnÍ hc >cl<Ë >lHvÏ
t[™éD nv s¢P l¶ÁD.nhvÏ )50/0<p(, qVdF iÂäöéæD fVhfV
675/0 heäHè aN# 

,h\Í.iHÏ ;„ÎNÏ^ aäÎI.sHcÏ& oú¥öHgD >fúÁHoéD& ckíÎVÍ
lHv;<́& já<vÏ nuR& [„æI fHfG

lÆNlI
v,noHkI.iH fI uÁ<hË aVdHË.iHÏ pÎHjD hy„F naJ.iH ,

[„æI.iHÏ ;ú<v lñö<ã lD.a<kN# föéI fI k<ß hr„ÎL pH;L fV
lÁHxR lòé„T& hdK k<ß lÁHfU >fD ,h;ÁA.iHÏ lòé„™D nv lÆHfG
jÁA.iHÏ lñÎ¢D fI ,d|Í oú¥öHgD kúHË lD.niÁN# d¥D hc
jñ„ÎG.iHÏ >lHvÏ ;I hlV,cÍ nv l<vn oú¥öHgD.iH fI ;Hv fVnÍ
lD.a<n& fV hsHõ já<vÏ  NURhsé<hv hsJ# nv hdK v,ù fH jÆöÎL
n,vÍ >lHvÏ fI n, n,vÍ fÎúéV , ;ÂéV hc lÎHkæÎK& n,vÍ.iHdD ;I lÆNhv
lé®ÎV l<vn k§V ̀HdÎK.jV hc lÎHkæÎK hsJ& fI.uÁ<hË oú¥öHgD nv k§V
=VtéI lD.a<kN “1 , 6”# ckíÎVÍ lHv;<́ d¥D ndæV hc lN‰.iHÏ
jûHntD hsJ ;I fVhÏ föÎHvÏ hc lé®ÎViHÏ >fúÁHoéD hsé™HnÍ
lD.a<n# ckíÎVÍ lHv;<́ nv >fúÁHoéD fVhÏ lNgöHcÏ fHvkN=D&
[VdHË v,noHkI& vx<fJ oHμ , boÎVÍ >ã fI.;Hv lD.v,n “3 , 9 ,
8”# l¢Hg¶Hè cdHnÏ ;HvfVn lN‰.iHÏ hsé<;HséÎ: vh nv >fúÁHoéD
fVvsD ;VnÍ.hkN# s„¢HkD , lNvõ “2” ,q¶ÎJ oú¥öHgD , v,kN
>Ë vh nv hséHË ckíHË fVvsD , fH hsé™HnÍ hc v,ù lÎHkæÎK léñVμ 3
, 5 sHgI& n,vÍ.iHÏ oú¥öHgD nv lÁ¢ÆI vh j¶ÎÎK ;VnkN#

lVhnÏ , uVtHË chnÍ “7” ,q¶ÎJ oú¥öHgD , jVsHgD vh nv p<cÍ
v,n iVhc fH hsé™HnÍ hc jñ„ÎG lÁñÁD.iHÏ lÎHkæÎK léñVμ fVvsD ,
hzÈHv ;VnkN nv hdöéæHÍ „̀<v nv h,hoV niI 04 , h,hdG niI 07 fH
jVsHgD , nv sHgÈHÏ 45-35 jH 27-17 fH oú¥öHgD l<h[I f<nÍ
hkN# nv hdöéæHÍ ;VÍ sÁ+ kÎC 3 n,vÍ oú¥öHgD , 3 n,vÍ jVsHgD
lúHiNÍ aNÍ hsJ# ]K “01” kÎC fH hsé™HnÍ hc fHvkN=D v,chkI 52
sHgI wN hdöéæHÍ hdḦè léñNÍ >lVd¥H& lN‰ lÁHsF ckíÎVÍ
lHv;<́ vh fVhÏ fHvkN=D v,chkI [öJ [< ;Vn# jHlåö<Ë “71” fH
jV;ÎF >cl<Ë NUR& ckíÎVÍ lHv;<́ , kÂHdI `HgÂV& oú¥öHgD
hdHgJ lV;CÏ >lVd¥H vh hc sH‰ 5981 jH 8891 fVvsD ;Vn# ,Ï fH
hsé™HnÍ hc lHjVdS hdöéH& hpéÂH‰ ,r<ß ,q¶ÎJ.iHÏ lòé„T

=Chvù tÁD

aäÎI.sHcÏ , jñ„ÎG hvjäH£ oú¥öHgD.iHÏ >fúÁHoéD ,

hr„ÎÂD fH hsé™HnÍ hc lN‰.iHÏ hpéÂḦjD 

)l¢Hg¶I l<vnÏ^ [„æI fHfG(

pÂÎNvqH lVhnÏ1& líÎN xHmD.sÂÎVlD2& nh,n rHsÂÎHË2& [<hn ]C=D2,

vqH fÈHvÏ3
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oú¥öHgD vh fI nsJ >,vn , fH hsé™HnÍ hc hdK hpéÂḦè& kÆúI
È̀ÁI.fÁNÏ hpéÂH‰ ,r<ß oú¥öHgD nv hdHgJ lV;CÏ >lVd¥H jÈÎI ;Vn#

iŃ hc hdK |̀,iA& fVvsD ,d|=D.iHÏ n,vÍ.iHÏ oú¥öHgD
i<haÁHsD , >fúÁHoéD , hvjäH£ >kÈH fH d¥NdæV fH hsé™HnÍ hc
v,ù.iHÏ >lHvÏ , jûHntD )ckíÎVÍ lHv;<́ , já<vÏ )NURnv
[„æI fHfG lD.fHaN# iÂîÁÎK ,q¶ÎJ oú¥öHgD.iHÏ >fúÁHoéD ,
i<haÁHsD nv xD 01 sH‰ >dÁNÍ fH hsé™HnÍ hc v,ù.iHÏ lB;<v l<vn
l¢Hg¶I rVhv =VtJ#

v,ù ̀|,iA 
fVhÏ hkíHÊ hdK ̀|,iA hc nhnÍ.iHÏ fHvù hdöéæHÍ.iHÏ sÎÁ<`éÎ:

fHf„öV , rHmÂúÈV , hdöéæHÍ >ã sÁíD fHfG v,n hsé™HnÍ =VndN# fVhÏ
l¢Hg¶I ̀NdNÍ oú¥öHgD kÂHdI IPSfI uÁ<hË kÂHdI i<haÁHsD hsé™HnÍ
=VndN# hdK kÂHdI fV hsHõ kÂVÍ  ZlñHsäI aN# [ÈJ fVvsD hvjäH£
oú¥öHgD >fúÁHoéD , i<haÁHsD nv [„æI fHfG fH j<[I fI >lHv
l<[<n ̀HdI clHkD 02 sHgI )3002-4891( hkéòHã =VndN , kÂHdI
IPSsḦkI fVhÏ fHvù hdöéæHÍ.iHÏ sÎÁ<`éÎ: fHf„öV , rHmÂúÈV ,
nfD lé<sX hdöéæHÍ >ã sÁíD fHfG v,n lñHsäI aN& jH d: sVÏ
clHkD ;HlG hc v,kN sH‰.iHÏ oú: , jV lúòW =Vnn# fH hsé™HnÍ
hc jV;ÎF v,ù.iHÏ ckíÎVÍ lHv;<́ , já<vÏ NURlD.j<hË aVhdX
>dÁNÍ vh hc k§V oú¥öHgD , jVsHgD aäÎI.sHcÏ kÂ<n“5 , 31 , 41”#
fH j<[I fI já<vÏ NUR& hlÎN vdHqD oú¥öHgD fV hsHõ vhf¢I )1(
fNsJ >lN#

)1(                                                                                     t.DP = )D(E

;I nv >Ë^
)D(EhlÎN vdHqD oú¥öHgD , fI.uäHvjD j¶Nhn lé<sX

oú¥öHgD l<vn hké§Hv nv n,vÍ clHkD aäÎI.sHcÏ hsJ , DP

hpéÂH‰ voNhn oú¥öHgD lD.fHaN ;I fH hsé™HnÍ hc vhf¢I )2(
lñHsäI =VndN^

)2(                                                DWP@.WP + DNP.NP@= DP

nv hdK vhf¢IN
@

P, W
@

P, hpéÂH‰ hdöéHÏ >kÈH nv n,vÍ.iHÏ kVlH‰ ,
lVx<ã lD.fHaN , DWP, DNPhpéÂH‰ hkéÆH‰ hc pHgJ lVx<ã fI
oú¥öHgD , hpéÂH‰ hkéÆH‰ hc pHgJ kVlH‰ fI oú¥öHgD vh kúHË
lD.niÁN“4 , 61”# fVhÏ lñHsäI lNè n,hÊ oú¥öHgD nv xD n,vÍ
aäÎI.sHcÏ aNÍ )`ÎA.fÎÁD aVhdX >dÁNÍ( hc vhf¢I )3( hsé™HnÍ aN#

DP@
)3(                                                                                      ______  =)L(E

DP

kéHd{ , fñE
fH hsé™HnÍ hc já<vÏ NUR, nv k§V =VtéK kÂHdI ,IPSs¢P >séHkI

j¶ÎÎK aNÍ , fNdK xVdR kÂ<nhviHÏ j®ÎÎVhè fHvkN=D nv
hdöéæHÍ.iHÏ i<haÁHsD sÎÁ<`éÎ: rHmÂúÈV , fHf„öV , j®ÎÎVhè nfD
nv hdöéæHÍ  >ã sÁíD fHfG v,n jVsÎL =VndN# a¥G )1( fI uÁ<hË
kÂ<kI sVÏ clHkD kÂHdI IPShdöéæHÍ fHf„öV vh kúHË lD.niN#

fV hsHõ kéHd{ pHw„I& aNdNjVdK oú¥öHgD nv hdöéæHÍ fHf„öV
nv sH‰.iHÏ 5891 , 9991& nv hdöéæHÍ rHmÂúÈV nv sHgÈHÏ
5891 ,1991 , nv hdöéæHÍ >ã sÁíD fHfG v,n nv sHgÈHÏ
6891 , 8991 v,Ï nhnÍ hsJ# fVhÏ ̀ÎA.fÎÁD , hvcdHfD ,q¶ÎJ
>fúÁHoéD v,noHkI fHfG v,n& fHvkN=D hdöéæHÍ.iHÏ rHmÂúÈV ,
fHf„öV , hvjäH£ nfD v,noHkI fH fHvkN=D hdöéæHÍ.iHÏ lB;<v hc v,ù
ckíÎVÍ lHv;<́ hsé™HnÍ aN# fVhÏ hdK lÁ§<v& lHjVdS hpéÂH‰
hkéÆH‰ fVhÏ 3 hdöéæHÍ lB;<v lñHsäI =VndN# nv hdK ̀|,iA [N,‰
hséHkNhvn kÂHdI IPSfI sI ;±õ xäÆI.fÁNÏ aN# fNdK l¶ÁH ;I
,q¶ÎJ jVsHgD  fH u±lJ W& ,q¶ÎJ oú¥öHgD fH u±lJ D,
pHgJ kVlH‰ kÎC fH NkúHË nhnÍ aN“51”# lHjVdS hpéÂH‰ hkéÆH‰
hdöéæHÍ.iHÏ lB;<v nv [N,‰ )1( >lNÍ hsJ# r¢V lHjVdS hpéÂH‰
hkéÆH‰ nv iV d: hc hdöéæHÍ.iH& l¶V́ `HdNhvÏ aVhdX lñÎ¢D
hsJ#nv hdöéæHÍ fHfG v,n l¶Hn‰ 33/0 lD.fHaN& fNdK l™È<Ê ;I
h=V nfD v,noHkI fHfG v,n n]Hv ,q¶ÎJ oú¥öHgD >fúÁHoéD
=Vnn& fH hpéÂH‰ 33% nv hdK ,q¶ÎJ fHrD o<hiN lHkN# hc qVã n

a¥G1- sVÏ clHkD kÂHdI  IPShdöéæHÍ sÎÁ<`éÎ: fHf„öV
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fHv lHjVdS hpéÂH‰ hkéÆH‰ nv o<nù& lHjVdS hdöéH lñHsäI aN# iV
;NhÊ hc nvhdI.iHÏ lHjVdS hdöéH l¶V́ nvwN n,vÍ.iHdD hsJ ;I
lÁ¢ÆI nv nvhc lNè nv >Ë fHrD lD.lHkN ;I fI uÁ<hË lêH‰ fVhÏ
v,noHkI fHfG v,n nv pHgJ kVlH‰ l¶Hn‰ 36% lD.fHaN# fNdK l¶ÁH
;I nfD nv sH‰.iHÏ >dÁNÍ 36% n,vÍ.iH vh nv ,q¶ÎJ kVlH‰ fI.sV
o<hiN fVn#

kéÎíI.=ÎVÏ
nv hdK ̀|,iA& v,ù.iHÏ lVs<Ê fVhÏ fVvsD oú¥öHgD aHlG

v,ù lÎHkæÎK léñVμ& kÂHdI ,IPSjá<vÏ NUR& ckíÎVÍ lHv;<́
, iÂîÁÎK jV;ÎF ckíÎVÍ lHv;<́ , já<vÏ NURl<vn hsé™HnÍ rVhv
=VtJ , ,q¶ÎJ oú¥öHgD hr„ÎÂD , >fúÁHoéD fVhÏ 01 sH‰ >dÁNÍ
aäÎI.sHcÏ aN# kéHd{ pHwG hc aäÎI.sHcÏ pH;D hc hdK hsJ ;I
fÎúéVdK j¶Nhn oú¥öHgD nv xD 01 sH‰ >dÁNÍ lVf<£ fI hdöéæHÍ
rHmÂúÈV lD.fHaN ;I ngÎG >Ë ;<jHÍ f<nË lNè n,hÊ oú¥öHgD nv hdK
hdöéæHÍ hsJ# hdöéæHÍ fHf„öV hc pÎE n,hÊ oú¥öHgD fH 52/1 sH‰
fÎúéVdK n,hÊ vh nhvn# nv hdK clÎÁI fHdN fḦ f<nË nhlÁI j®ÎÎVhè ,
hkñVh́ l¶ÎHv nhnÍ.iHÏ fHvù vh noÎG nhköJ# fI  u„J hdK ;I
oú¥öHgD.iHÏ >fúÁHoéD fH aNè ;ÂéV , jHoÎV fÎúéVÏ köäJ fI
oú¥öHgD.iHÏ i<haÁHsD vô lD.niÁN& ;ÂéVdK lNè lé<sX
oú¥öHgD aäÎI.sHcÏ aNÍ nv 01sH‰ >dÁNÍ lé¶„R fI v,noHkI fHfG
v,n lD.fHaN#

fV hsHõ kéHd{ pHwG hc lHjVdS hdöéHÏ hdöéæHÍ.iHÏ l<vn
l¢Hg¶I& fḦjVdK hpéÂH‰ hdöéH nv pHgJ kVlH‰ fH lÆNhv 336/0
lé¶„R fI v,noHkI fHfG v,n lD.fHaN ;I pHgJ ̀HdNhvÏ hdK k<ß lÁHfU
>fD vh nv lÆHfG oú¥öHgD kúHË lD.niN# d¶ÁD nv xD 01 sH‰ >dÁNÍ
pN,n 5/6 sH‰ ,q¶ÎJ nv pHgJ kVlH‰ lD.fHaN ;I fH kéHd{
l¢Hg¶Hè nvh;Hç , iÂ¥HvhË “11 , 21” ;I nv lÁHxR =VlöÎVÏ ,

V̀fHvhË hsé<hdD hkíHÊ aNÍ f<n hc j¢HfR o<fD fVo<vnhv hsJ# fH
j<[I fI l<hvn b;V aNÍ v,noHkI fHfG v,n nv clHË.iHÏ oú¥öHgD
lÁäU rHfG hxÂÎÁHkD fI pöHã lD.>dN , fHdöéD nv l<hrU oú¥öHgD
lNdVdJ fÎúéVÏ fV v,Ï u<hlG l<eV fV j®ÎÎV ;Î™ÎJ >Ë huÂH‰ =Vnn#
fI u„J kCnd¥D l¥HkD , jñJ jHeÎV rVhv =VtéK hc [äÈI.iHÏ
fHvhË.sHc lúéVμ& oú¥öHgD.iH , jVsHgD.iH nv n, hdöéæHÍ
rHmÂúÈV , fHf„öV hc j¢HfR o<fD fVo<vnhv iöéÁN& ]ÁHË ;I
aNdNjVdK oú¥öHgD.iH , jVsHgD.iH fI x<v ;HlG lÁ¢äR fV iL
lD.fHaÁN , nv n,vÍ.iHÏ clHkD d¥öHkD vô lD.niÁN# kéHd{ fVvsD
hvjäH£ oú¥öHgD.iH , jVsHgD.iHÏ hdK n, hdöéæHÍ fH d¥NdæV kúHË
nhn ;I qVdF v=VsÎ<Ë )R(>kÈH fVhfV fH 168/0 lD.fHaN# fVhsHõ
kÂHdI  IPS hvjäH£ oú¥öHgD.iHÏ >fúÁHoéD , jVsHgD.iHÏ v,noHkI
fHfG v,n fH hdöéæHÍ.iHÏ lB;<v l<vn fVvsD rVhv =VtJ# kéHd{
pH;D hc >Ë hsJ ;I oú¥öHgD.iH , jVsHgD.iHÏ v,noHkI fHfG v,n
fÎúéV jñJ jHeÎV hdöéæHÍ rHmÂúÈV lD.fHaN# qVdF l¶HngI iÂäöéæD
)R(fÎK oú¥öHgD.iH , jVsHgD.iHÏ hdöéæHÍ rHmÂúÈV fH

rHmÂúÈV

,q¶ÎJ D N W

D 0 57/0 52/0

N 572/0 54/0 572/0

W 52/0 57/0 #

fHf„öV

,q¶ÎJ D N W

D 2/0 4/0 4/0

N 72/0 46/0 90/0

W 33/0 76/0 0

fHfG v,n

,q¶ÎJ D N W

D 33/0 33/0 33/0

N 91/0 57/0 380/0

W 0 5/0 5/0

[N,‰ 1- lHjVdS hpéÂH‰ hkéÆH‰ hdöéæHÍ iHÏ rHmÂúÈV& fHf„öV , fHfG v,n



oú¥öHgD.iH , jVsHgD.iHÏ v,noHkI fHfG v,n fH hsé™HnÍ hc >cl<Ë t
[™éD lñHsäI =VndN , nv s¢P l¶ÁD.nhvÏ 5 nvwN , qVdF
l¶HngI iÂäöéæD )R(fVhfV 675/0 aN# 
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1- vqÎáD& £# a¥<iD& ß# , eÆ™ÎHË& ã# 2831#`ÎA.fÎÁD

aNè& jNh,Ê ,tVh,hkD oú¥öHgD fH hsé™HnÍ hc v,ù.iHÏ
hpéÂḦjD , sVÏ iHÏ clHkD& l¢Hg¶I l<vnÏ^ hséHË sÎöéHË ,
f„<]öéHË& fÎHfHË & 8 )2(^ 013-292
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oú¥öHgD i<haÁHsD hséHË hw™ÈHË& lí„I lÁHfU xäÎ¶D hdVhË& 95
)1( ̂ 62-51
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lÁ¢ÆI.hÏ aNè oú¥öHgD iÎNv,g<\d¥D nv p<cÍ.iHÏ >fòÎC hséHË
jÈVhË& lí„I lÁHfU.xäÎ¶D hdVhË& 95 )1( ̂ 93-72
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Abstract (Technical Note)

Simulation and Analysis of Relationship between Hydrological and Climatology
Drought by Probability's Models

(Case Study: Babol Plain)

H.R. Moradi1, M. Taei Samiromi2, D. Ghasemian2 , J. Chezqhi2 and R. Bahari3

The rivers account as vital arteries of most plains in Iran. This type of water resources depends on dom-

inant climate types of different regions, represents different reaction versus environmental stresses, espe-

cially hydrological drought. The hydrological and climatological droughts have priority and coming next

together. Therefore, investigated relationship between hydrological droughts of Babolrood river in Babol

plain were compared with climatological drought synoptic station affecting the discharge of Babolrood

river. In this research, stochastic and probability models (Markov chain), Run theory, moving average and

SPI index were used, so that hydrological and climatological drought and wet year were simulated at 10

years later. Results represent that Ghaemshahr synoptic station will have the most droughts frequency

occurred in study period. Using Markov chain showed that the most static probable in normal state belongs

to Babolrood river with value of 0.633. The occurrence of drought and wet years in Babolrood river are

more under effect of Ghaemshahr station. This relation was established by using paired sample T test with

significance level of (p<0.05) and correlation equal to 0.576.

Keywords: Simulation, Hydrological Drought, Markov Chain, Run Theory and Babool Plain. 
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