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ERE S ANA Bangladesh 35 324E(1985~2016) 35 324E(1985~2016) BMD
Bangladesh 268 314E(1987~2017)  ¥BMD7T —X DK BIHHIHICFIA BWDB
AR India 1 1164(1901~2016) 1 1164(1901~2016) IMD
Mgl fg H N A India (27) 1464E(1871~2016) (7) 11645(1901~2016) IMD
IK3C KAL Bangladesh 216 314£(1987~2017) 4 304(1987~2016) BWDB
KT SOI - 1 1534 (1866~2018) 1 1164£(1901~2016)  NOAA ESRL
DMI — 1 1494£(1870~2018) 1 1164(1901~2016) JAMSTEC

BMD: Bangladesh Meteorological Department,

BWDB: Bangladesh Water Development Board

IMD: Indian Meteolorogical Department, JAMSTEC: [ESZHF 78 B85 AHFEENT 70 B 76 #464%, ESRL: Earth Systems Research Laboratory
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z2 N TTT U 358, A2 R1BIAIETICIST 5 A BKEOZUER  (1985~2016)

Station MK-Test (J551) SMK-Test (%51 MK-Test (STL)
AHE /MR Sens.Slope S z B /oA S.Sens.Slope S Z B 72fEf Sens.Slope S z
1 Dhaka N -0.0294  -3809 -1.52; (=) -0.250 -705 23350 ** (o) -0.126  -17856 -7.10
2 Tangail N -0.0278  -3331 -1.46] ** (-) -0.300 -688 23,610 ** (—) -0.0888 -15210 -6.67
3 Mymensingh N -0.0136  -2991 -119; kx (-) -0.0851 -580 2770 (=) -0.135  -18964 -7.55
4 Faridpur N -0.0187  -3496 -1.39 * (-) -0.0909 -499 2237 ** (-) -0.0886  -19658 -7.82
5 Madaripur N -0.0164  -2865 -114; e (-) -0.150 -599 -2.86; ** (-) -0.126  -23086 -9.19
6 Srimangal N 0 -414 -0.165 N 0 -172 -0.814; * (+) 0.0334 5278 -0.165
7 Sylhet N -0.0139  -1993 207931 * () -0.154 518 2245 ** (-) -0.115  -11734 -4.67
8 Bogra N -0.0109  -3655 -1.46] ** (-) -0.125 -669 23190 ** (o) -0.142  -24014 -9.55
9 Dinajpur N 0 -2054 -0.820f * () 0 -417 22,000 ** (-) -0.111  -18984 -7.55
10 Ishawardi N 0 -1217 -0.485 N 0 -316 -1.500 ** () -0.0469  -10528 -4.19
11 Rajshahi N 0 -1837 -0.732 N 0 -321 -1.530 () -0.0519  -14554 -5.79
12 Rangpur N -0.00641  -2582 -1.031 * () -0.0714 -520 22,48 *x () -0.108 -17612 -7.01
13 Syedpur N 0 -563 -0.247 N 0 -175 -0.917: ** (-) -0.129  -15348 -6.73
14 Chuadanga N 0 -1231 -0.540 N 0 -293 -1.530 ** () -0.0569  -11170 -4.90
15 Jessore N 0 -1570 -0.625 N 0 267 -1.26; ** (=) -0.0362  -6622 -2.63
16 Khulna N 0 226 -0.00996 N 0 -87 -0.410 ** (+) 0.0491 9784 3.89
17 Mongla N 0 2126 -0.0549 N 0 -139 -0.726 N -0.0255  -4078 -1.79
18 Satkhira N 0 -1515 -0.604 N 0 367 -1L750 k() -0.0376  -8630 3.43
19 Barisal N -0.00324  -1748 -0.696 N 0 -325 -1.550 ** () -0.0361  -6584 -2.62
20 Bhola N 0 -1793 -0.714 N 0 -358 -1.70; ** (=) -0.0486  -7974 -3.17
21 Khepupara N 0 -1051 -0.419 N 0 =209 -0.991 N 0.00346 624 0.248
22 Patuakhali N 0 -1561 -0.622 N 0 -363 -L720 % (2) -0.0285  -5624 -2.24
23 Chandpur N 0 716 -0.285 N 0 -111 -0.526 N 0.0207 3212 1.28
24 Teknaf N 0 228 -0.0108 N 0 47 0.225¢ ** (+) 0.106 14576 5.80
25 Chittagong(AP) N 0 -1698 -0.677 N 0 2382 -1.83 N 0.0307 3522 1.40
26 Comilla N -0.00474  -1840 -0.733 N 0 -294 -1.400 * (-) -0.0313  -5924 -2.36
27 Cox's Bazar N 0 -1811 -0.722 N 0 -384 -1.83 N 0.0104 1128 0.448
28 Feni N -0.00840  -2543 -1.01; k(=) -0.0909 -592 -2.83: *x (=) -0.0865 -11008 -4.38
29 Hatiya N 0 1201 0.479 N 0 139 0.661; ** (+) 0.168 21816 8.68
30 Kutubdia N 0 318 -0.127 N 0 1 0 * (+) 0.0524 5708 227
31 Maijde Court N 0 -1018 -0.405 N 0 275 -131 ** (o) -0.0285  -5464 217
32 Rangamati N -0.00599  -1873 -0.746 N 0 -360 -7 FE () -0.0853  -9830 -3.91
33 Sandwip N 0 77 0.0303 N 0 25 -0.116; ** (+) 0.153 16056 6.39
34 Chittagong(City) N 0 302 -0.132 N 0 -132 -0.690i ** (+) 0.102 11178 4.90
35 Sitakunda N 0 -1502 -0.598 N 0 317 -1.51 N 0.0173 1812 0.721
36 Cherrapunjee N -0.0580  -2402 -1.00; ** () -0.560 -567 -2.79: ** (=) -0.452  -12638 -5.27

87°

88’

28’

27°

26°

25°

24°

23’

22°

21°

20°

L _

SIZOWTH B &, Sandwip ZFR< £ TOHAIZIBNT
S<0&7RY, HETITARODBMER &9 FE R
BIVE. —HT SMKMEDRESIE, 36 HSH, 11 His

DEBRBETE 720, 595 7 X 1%KETHE

() Seasonal Sen’s Slope

& DRERPF O,

RO H - T-HIE T Sen’s
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(b) Sen’s Slope with STL
(ANY/KIETHBERIEM, A S%KETHEREEM, OFE TR, VI%KETHERBY, V:S%KECTHERBD)
K7 HER MLV RERT DL Sen’sSlope DA G ABIDAR/ NI Sen’s Slope DR E X &2F LT D)

Slope ZE1H L, 7@\ RILDORE S TRLE.
VE BB, AW EIRIEIME R B D
MRz RLTWD. 72ds, OIFAERERA AT
Sen’s Slope DFEILX 0 T#H 5. Sen’s Slope 1%, Dhaka,
Madaripur, Tangail, Bogra, Sylhet #1535 XUV > Ko
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F-3 A2 K 7HukoON A Bk EOZEER (1985~2016)

MK-Test (JF%51)

SMK-Test (JF%%]) MK-Test (STL)

State . . .
A ¥ 72600 Sens.Slope S Z A 7572487 S.Sens.Slope S Z A 721607 Sens.Slope S Z

1 Assam Megaraya N -0.0492 -3316 -1.32) ** () -0.462 -673 23158k () -0.0927  -21558 -8.58
o Naga Manipur N 00431 3699 -1470 % () -0.423 4762 3.57 %% () 20103 23780 -9.50

Mizoram Tripra
3 Sikkim N 200113 -1687  -0.6711 N -0.121 371 1731 = (-) 20.0946 23810 9.47

g;l::lt'c West N -0.0154 2168 -0.862] * (-) -0.200 -499 2.341 ¥ () -0.0360  -11198  -4.46
5 Orissa N -0.00375 950  -0.378f N -0.0300 183 -0.855 N 0.00400  -1166  -0.464
6 Jharkhand N -0.00275 962 -0382] N -0.0350 231 1.08] N 00132 4324 172
7 Bihar N 20.00301  -1527  -0.607] N -0.0575 -367 1728 # (5) 20.0550  -18410 733
36 Cherrapunjee N 0.0580  -2402 -1.00] ** (=) -0.560 -567 2,791 ** () -0.452  -12638 527

T4 A2 NTHURE 1 RO A K EOZHER (1901~2016)
Stat MK-Test (Jii-R%1) SMK-Test (J5:%51]) MK-Test (STL)
ate
A E/2MBI7 Sens.Slope S Z A E 72187 S.Sens.Slope S Y4 A E2MB7  Sens.Slope S Y4

| Assam Megaraya | N 20.00525  -17015  -0.982 ** (-) 0.0538  -3959 2730 % (0) 200124 -153988 -8.89

Naga Manipur N 20.00601  -24393 L4l * (0 20.0626  -5613 3.87) * () 20.0141  -184110 -10.6

Mizoram Tripra
3 Sikkim N 0 535 0.0308 N 0 202 -0.139] ** () -0.00975 100798 5.82

g:;‘g:l“c West N 0.000373 7198 0.416; N 0 1303 0.901] ** (+) 0.00484 68718 3.97
5 Orissa N -0.000183  -5490  -0.317. N 0 -1248  -0.8611 ** (- 0.00414  -70080 -4.05
6 Tharkhand N 0.000472 9153 -0.528) N 20.00370  -2227 1.54] #* (= -0.00650  -101228 -5.84
7 Bihar N 0 6268 0362 N 0 1014 0703 ** (- 0.00412  -63880 -3.69
36 Cherrapunjee N 0.000916 7800 0450 N 0 1617 1L12) ** (+) 0.0626 94170 5.44

82 8428 86 90 92 94

Cherrapunjee #1557, C, 0.1 %‘fﬁﬁfiéf Lo TEY T
T T ¥ D AT AN T T O & AR K &
4,000mm 2 DALEE D A 77 L & Z AUV HE
T, ARKEOBEEZRBERIRD b, R,
TR KR DSR2 8 % Cherrapunjee H1AD Sen’s
Slope DAEIZ056 THIHLAIZ AT R & <, 5
MHAHE E LR RE 2o TWD 2 ENGND
H K EDIFRIN ﬂ#éMK@mfiﬁﬁﬂ (L
f@ﬁf@%k@ﬁ%+ IR TE RN T2 Z LD,
i E) 2 STL ChrEL, Rk L7-RERFICRT L MK
#m%ﬁo_kkbt DR RAR2 OV, &
B DA 2 BTN T, 42 36 i 23 S CF
B, Z0 955 21 HUED 1%KETHE L Ok
%ﬁ%%ht 7o, 7 M TIIAEREIMER & 720,
ZDHH 5HEN 1%KETHRE > TS, K-7(a)
Lb)x T % L, SMK BE CHERBAEND & 5
ENT ST HLSITINZC,  STL 4y Gl L 725351
O MK BETIE, £0REER EHEmZRETET
W5, EHIT SMK BE T TERD > T2FEE S
FABES COBIIMER S & 525 Z N TEZ. Rz, N
> 775 v 2 b i (Bogra, Dinajipur, Ishurudi, Rajshahi
Rangpur, Syedpur) TO#ERIE, Nury and Hasan™ 735 L
7o MK 7, SMK BEDFNTHER L 1T L T 5.
PLEOFERING, N7 TT7 202815 32 HfMo
A BRI~k el Em 2R L, RRSHES
ICBWCTHETHD. —F, M~ I bixd
FVFRDOLNRR—E AR TH D Z Lo,
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b) NI ST AEBORAKKE 32 5/

ZOETIIN 7 TT v 2 BN A K B2V AER)
DIHHEFIZONWTIRAD . A > NI ABIRIFTHLAL
DF—ZIIAFTERDTT280, A REEKERIE
At (Indian Institute of Tropical Meteorology) 75HL Y % & &
7o 27 KON ABEKRED S 6, N7 TT
2 FN DR8I~ T HBR DM 230N, [T L.
ORISR EFARIZ 1985455 20164500 24 & L,
JFERFNZRT LT MK B, SMK R, STL &ff~ Tk
WDIZRFRINT LT MK BEA T 72, &3 (TRT &
BY, RUTTT L2 OFEREIRZFEREORERIG DI
7o FORAFNZOWTCIE, 7 Mk A ELRB NS D &
X5 272028, Sen’s Slope (XX TEDETH Y, B
R THD. ZOFFIE, Lairenjam & P35 L 72 MK

EEB1 (K T5), Vol. 76, No. 1, 53-69, 2020.
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SMK = MK+STL B SMK = MK+STL

(@) Assam Meghalaya
-9

=} o |}
Doy | 1% 1895~ 1924 1925~1954 1984 ~2016 Doy | 1 1895~ 1924 1925~1954 1981
» »

(b) Naga Manipur Mizoram Tripura
HHMEIZ XY > 72354 0D Sen’s Slope D LI

RS 164 & 32 AFM DL B /3BT RO HUS D b

1901~2016  1985~2016

Method Sen's Slope  Sen's Slope Ratio
Assam Meghalaya SMK -0.0538 -0.462 8.57
MK+STL -0.0124 -0.0927 7.45
. . . SMK -0.0626 -0.423 6.75
Naga Manipur Mizoram Tripura MEKASTL 00114 0103 9.06
Sikki SMK N N N/A
Ham MK+STL  -0.00975  -0.0946 9.70
Gangetic West Bengal SMK N -0-200 NA
MK+STL 0.00484 -0.0360 7.43
ih SMK N N N/A
Bihar MK+STL  -0.00412  -0.0550 133
Jarkhand SMK N N A
MK+STL  -0.00650 -0.0132 2.04
. SMK N N N/A
Orissa MK+STL  -0.00400 N N/A
. SMK N -0.560 N/A

Cherrapunjee

MK+STL 0.0626 -0.452 7.22

MEDRER L —FH L TW5. SMKEIZOUVTIE, 74
B 3 s E AU ME T, 9 B Assam Meghalaya
& Naga Manipur Mizoram Tripura D 2 Hi$sA3 1% /K HECTHE
7R & 2o 7o, STL 43 TR L72RER%100 MK
MECIE, 5 HUEAS 1% KECH B n & 72 o7
TN T DGR T Sen’s Slope [TADETH Y, 7
FF A JEINHR O 32 R ORKENL, A EE
EHETDHI v o~—ZROTOEMERICTH D Z ERE
iz, RRZ, 3(2) Tk~ 7= U KRR O SRR T O JE1
IR BB T, ZOME Ot 777
2DFENLD HLRENTZ ERDND.

c) AM/K= 116 FE/H

A > R Cherrapunjee #1545 LN 7 Hkod A ok &,
N T FTF a7 —2 M (1985~2016) (ZH/HET
AR OT — X TR 24T 1203, FEBRE L6 F M DT
—HAPHELTEY, K0EWHTOMIAEETH
%. 16 FEHOSHTHER & ey 5 2 & T, RFEMTH
B EE & DB, ZOHIBICEHE Lo T
HDHOM, HLLIE, —HOBMERD H H—EROHS
THLONIPHERTE 5. 32 AEBOT —F & [FRRTS
BrL7-fER A2 T4 \ORT. JFRIICRT D MK FRET
%, TRTCOHIR CHERE(LR B LR T2,
Assam Meghalaya & Naga Manipur Mizoram Tripura ¢ 2 Hi35
%, JFRINIKT 2D SMK FE & STL 43 Tl L 72 FkF
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B SMK = MK+STL
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-3 x Case 3 © (&R
A Case 3 © FR[EERE
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X-10 Rl & AR Lo X & ORR

FHNCHKT D MK BREICBNT, 1% KHETH B
i & 7p o7z, Fiz, STL /i il L7=RERSIS %
% MK BETIE, T TOHIR CHERZ(LA R &
A7z, Sen’s Slope DfEIE, Gangetic West Bengal Hitfil &
Cherrapunjee #1582 RN T, 0 EDEE/RLTERY, A
VT T YV a B IR ORKENL 116 4T b I ETR)
ThHDHIEERTZENTET
d) 116 FE/& 2 FMD kL2 FEEE

11641 & 32 AERI D2 AT A BTG SR O HIE 0D L
RS TR, SHURO N ITEERZEL, ERH
HHDIIAERBINGSD Z L AR LTWS, BRIy
777 v a b HITNET 5 Assam Meghalaya, Naga Mani-
pur Mizoram Tripura #Jik & Cherrapunjee LS ClIA B 72K
DEAAI B, I 32 FRIOIE D 28 116 4FRIE D &
WD DEA DK E V. Assam Meghalaya, Naga Manipur
Mizoram Tripura ¢ 2 #1350 Sen’s Slope DAEEIE, 116 4F
il (1901~2016) Zxt LT 32 4ER] (1985~2016) T 6.75
~906 fFRE VN, AL, T 2 MU TUTE 32 £/
A BKEDR D OEEBURNC TN L TN D Z &
ZERT 5. Chermrapunjee HIAUIZDUWTIE, 116 4R TH
% L HEIMEE TH D b DD, IR 32 4TI
[CEE L TUVV5.

T—H DIFEL T D EROHM (1871~2016) %47
30 S EIL, ThENOHIR T SMK #7E, STL %



D)o TROTZ I L RIRERFID MK FREZTTVY Sen’s
Slope ZatH L7-& 2 A, BQITRT L DT, 2Huk 14
REH 195 FTAE TIFAEREN 2L, —HTil
R EMPER BB OBERRE L, FlotOEUEH
BIIEETHDLZ ENbhotz

INHDOZ ENG, JRRINIZOHDIZ 12 # A (1 4)
JE BN OIRFRI 72 BB O FAEHER S 5. $£7
= OB I L = —= 3 R4 L REEZ A R—IL
EB— Rl KUEEBIHIEOBG L 72 /0 B DOBRN H
LHZEHEZLND. ZNHIZOWTIE, B)LARETHR
5.

() WFRHEED LUK
a) BR/KEDREEEEHDZELIER

T4, AKEEORHAL, W KBGO L e
FENTWAIRIUTIBNT, N7 I35 2 ORKEIT
B TR TH 5 L OSSN, 22T
1%, WSSO kLY RIZOWCERIITET 5720
(2, HEEKEOREEEREEOZ ROV THHT L
7o RRHEIRO R L ROMnE, — AN E 2
DL RIZEIL, SR C BRI O T & K,
P92 071 0035 D, ERNCEIRRAET D X 9 785
T, BURIC—ERAT D LD /e Blig T i,
MK MEZEMT 2 Z LN T& 5 N ABZETIE, S
TIT v aDA35 M (Case 1) , AEZRBMERO S
72 3L (Case 2) , A ERBEIMERO&H 72 7 HLA
(Case 3) D HFEKEIZOWT, TICHEERRE AL,
H /K EOBIEE Imm~400mm T 10mm B T&RE L
7o & oOEEE A 10 #8772 VITEREL, 32 4
(1985~2016) DIFRFY|ZRDT=. 3 7 —ADRERSIIZ
DT MK MREZ N L, Sen’s Slope DfEZz 71 v FL
77, FEREE-10ITRT

RET Ty M S%KUETH BB S =R
FICTHDH. BlziE, 8omm/H ZRIfEE L7z & & oA
BOFEEIIL, ARBKENFERBAER O 23 HS
(Case 2)C, HREBMERZ T Z & ZEKT 5. Case
1 & Case 2 Clf, RO HBEDAE L IXOZ 2O 0ME
IMERTH Y, DX %7RT Sen's Slope & 24~25 &
KEVN. Case 1 TIE, Imny/H L EORERN BE0IAE L I1X
W ZRWNEAME CH Y, = OEENEEYEZ 140mm/
HELEH0 EFTHE VNS 2o T0DHOD, )
DEFTH S, 150mm/ H LA B2 B & L725A0E,
{LIZR B0, Case 2 % Case 1 LRIEETH D2, B
80mmy/ H 2> 5 240mmy/ H DIZIWT, 5% KETH R
Wb bieolz. ZNDOREND, N7 F7 32T
RO B L TR Y, HIZ 1mm 25 80mm 2
FEDSEENFEA LR\ K 9 7218 H OOV J5 3,
R H BB B & 7o 7o Tl 8% O/

/gﬁé
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F6 GBM & Haor (REKNEIHIFTOKAZE L (1987~2016)

StationNo.  Period MK SMK MK(trend)
-1.752 —8.375 —3.696
SW90 1987-2016 x 1075 x 1073 x 1075
() () )
—6.190 —2.720 —7.002
SW469L 1987-2016 x 1075 X 1072 x 1075
() () )
—2.631 —1.024 —4.324
SW269 1987-2016 x 1075 x 1072 x 1075
() () )
(I WREECHR, (X SRECHEL, NARLITOR20
Station No. _ Period b 2K ok fEK ek bird/2
SW90 1987-2016 N N N N N N
SW469L 1987-2016 N N EO) () () )
SW269 1987-2016 N **(-) N N N N

SW90: Harding Bridge@Ganges, SW46.9: Bahadurabad Transit@Brahmaputra
SW269: Sunamganj@Meghna

) 1% RIECHE R, *(): S%RETHERBLY, (N): AELIZVZRN
() 1%KUECH 2RI, *(+): S%KHETHRE RN

22

20

T e S
ort Arras vy fa t o A\ Res

A AR AT,
R e
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A O NP OD DD O A OD NS

AR AR I R ARIC SN

FFPEEP IS S
—a—Fm B2 ——F (8 5 ——FIE

11 SW46.9L Bahadurabad Transit OO f4E K2 b,

DR HFNE RIS LTS Z ERbhnsb.
—J5CCase31E, Casel, 2 &ITDFERNEHIL.
HABKEDG BN E 72 o - S ClE, BRI O B
N LTHEY, HIZ Imm 25 100mm FREE D SEE I
ELBRWE S RO BEHEM, 2512, HIZ 100mm
25 240mm DKEEFAESED LD RNOMY HHA
BITHEML Tna. BAEECEFEUTUL TRORED
FRED-STE] RSN TWDER, N7 I57v

2 OFER BRI TH 5.

2014 -0 IPCC(RIEZEEN BET 2 BUR SV 86 5
YA EIPCC, 2014201, 20 HACORINT, K& N
LT D s CIIEa A B 77K E T LW BEK D8R
FEDME %, BE/KEANED LT 5 il Tlasiy ok A3
U2 EEFEHL TV, ZORMIE, T A IAE%
[E] 5339590 1 A 305070 EOBLAIT — X ThER ST
0B, N7 FT v a7 —4% ThIE LBIR A G T
X2 LT B.

@) ENIKEIDZEEAER]

RS, BRI HK BRI ISE S DRERS
L%, AFLIBIT — 2 13— H—ROBHAKAL & A
—[EIDOBIAEET, HiEORSRINZ KD 513N
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(c) Cherrapunjee (2331 % %7K 7> Wavelet Power Spectrum
E-12 Wavelet (2 L % SOI,

B gL 0%, L, Ao R
EANFETERhoT=2 L, N7 T757 3 2Dk EET
oK, K, SEBRECE A BONIZEAETHDLZ L
D, AWFFETIIANT — 4 TolT - FHliT52 & & L
7. BAROHJIEHRTHO OGN TSN (B KE)
DEZIF DAL, TRENDOKAAITOVNT 30 4R
(1987~2016) DZEALAG A A Bk & & [RERDFETHHT
L7=. S5, GBM & Haor ZF3L-ENOFERAKNIBL
HIFT (SW90, SW469L, SW269) o 3 il L7=. 3 #f
RONEITR4 I, fERERG IRT.

=R GBM AREARNBRIFT ORA 2 BT, iR
RS, STM ZfiR Gt L7z kL KR4I E BIT 1%k
THBERBMER & 72572, Sen’s Slope DifxHEIZHE B
T5E, $HZ SW46IL ¢ Brahmaputra TOMD DEEH
Ganges, Meghna I[ZHh_XTREWVWZ LB DL 5S.
Brahmaputra O i1 T SR R DO ZERHIAT D Assam
Meghalaya HUis 23 7E L CH Y, 5.2) b)DREAKED /AT
FERE—H LTS, TROZE M E 7T HIRERZ,
SWA6IL Them/Kiz, SR AZFRANT 1%KETHEZR
WM & 2o Tz

B-11 12 SWA6IL DRI OV TRELS LA, 7
T I DECTA AL 1Y%KETH BB & 72 o7
FINTH D, FEANITET EFERTHDH L DA T
ENDH, MKAREDFEFTIL Sen’s Slope DAEANIE & 722
STELDODOHEE TN ZIRWEER E72o72. F7-, KT,
2010 AELIRETT, PoKEEEAEKEE, ©F D RZELED
HKNENPKE L IR TETCNDZ ENbND. ZDZ L
t 5(3) a)DoHTER E —H L TWD. LRATEHD
R TIE, 2017 46 8 A 17 HICBUAIE Lk &Ko
20.84m ZFdk L TS, 7272 Lt A B oofiE
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(b) SOI @ Wavelet Power Spectrum

period (months)
s|ana| Jamod Jojorem

T T T T T
1920 1940 1960 1980 2000

(d) Chermapunjee | 23317 D7k b L2 K> Wavelet Power Spectrum
DMI & H Bk st R
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[-13  Cherrapunjee ¢> SPI D7t

Tld7ei->72. 2O Z &% Brahmaputra O] E W A3
INLTWDZ L, BDWTRD EH L TnD Z &0
EZoD. 20X IR T CEARAEL O
Bl LD Z 8, mMELARIZED LTS L
S25.
AMFFECIIARNLOFHTFHM L7273, A& I3 CORE
Z1T5 2 ERDBND.

(6) kN2 —2Zb L SIEEEHER ORI

a) ARKEDOREES

5.(2) d) CHRIKEDRIEEIC OV T, KUELEHED
Bl L OBF#EMN R SN D Z L EiRRT-. 22T,
AU TINVHIED 1V AEEILSN O JE IS & KB
L DOEURE A BN T 572812 Wavelet 25444 FHVL T,
Th=—=g /Ty DI SOL & A ¥ RPEX AR
—/VOIEE DML, N7 T7 v 20 2 #E, A2 RO
RS, BEON IR AR &2 00T Lz, fER%E-
12(@)~(A~T. BOFTHUT S%KHETHER/ T —A
7 MVOHEIPHE, ROFHUINT —AXT MDY v
TERLTWS. B-12@) L ()& T 5 &, DMI I
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STUDY ON LONG TERM VARIATION OF HYDROMETEOROLOGY DATA
AND CORRELATION AND CAUSALITY OF GROBAL SCALE PHENOMENA
IN UNITED BENGAL REGION

Kazumitsu MURAOKA and Koji ASAI

Bangladesh is one of the most disaster-prone countries in the world, with great negative consequences
being associated with various natural and human-induced hazards. Therefore, the evaluation of long-term
variation of recorded meteorological and hydrological time-series data is necessary for infrastructure de-
velopment in the future. In this study, we collected the 32 years monthly precipitation data at 36 locations
in Bangladesh, the 116 years monthly precipitation data at 7 areas in India using and 30 years data of the
daily water level at 4 locations in the Ganges Brahmaputra Meghna and Haor in Bangladesh. We have
conducted the trend analysis by using these data and also conducted the correlation and causality analysis
in order to find the relation to global scale phenomena such as SOI and DMI. We employed Mann-
Kendall test and Seasonal Mann-Kendall test for long-term trend test of precipitation and river water level,
the wavelet and cross-wavelet coherence analysis for correlation and VAR-LINGAM for causality be-
tween the precipitation and SOI, the precipitation and DMI.

From the Mann-Kendall test and Seasonal Mann-Kendall test a significant decrease trend in the central
part of Bangladesh is shown. Meanwhile the decrease trend with no significant is shown in northern part
and no trend is shown in the other part. It is found that the slope of trend in 32 years is bigger than that in
116 years from the data of India. The daily water level of three major rivers have significant decrease
trend in recent 30 years. Especially, the slope of the trend in Brahmaputra is bigger than the others. For
the relation to global scale phenomena, the cross-wavelet coherence analysis shows the correlation of
DMI to monthly precipitation is stronger than that of SOI. The causality from DMI to precipitation in
Bengal area with 5 to 6 months lag is found by VAR-LINGAM analysis.
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