DAFTAR PUSTAKA

Amaluddin, Basri, H. dan Sugianto. (2014). Analisis Perubahan Tipe Iklim dan
Dampaknya terhadap Produksi Padi Sawah di Kabupaten Aceh Besar.
Universitas Islam Negeri Ar-Ranyri Darrusalam Banda Aceh: Aceh.
467-471.

Anie, J., S., & Brema, J. (2018). Rainfall Trend analysis by Mann-Kendall test for
Vamanapuram river basin, Kerala. International Journal of Civil
Engineering and Technology, 9(13), 1549-1556.

BMKG. (2014). Prakraan Msim Hujan 2014/2015 di Indonesia. 133.

Chinchorkar, S.S., Sayyad, F.G., Vaidya, V.B., & Pandye, V. (2015). Trend
detection in annual maximum temperature and precipitation using the
Mann Kendall test — A case study to assess climate change on Anand of
central Gujarat. Mausam, 66(1). Department of Earth and
Environmental Science.

Da Silva, R. M., Santos, C. A. G., Moreira, M., Corte-Real, J., Silva, V.C. L., &
Medeiros, 1. C. (2015). Rainfall and river flow Trends using Mann-
Kendall and Sen’s slope estimator statistical tests in the Cobres River
basin. Natural Hazards, 77(2), 1205-1221.
https://doi.org/10.1007/s11069-015-1644-7

Dayantolis W, Ripaldi A, S. (2016). Penentuan Normal Musim Di Indonesia.
BMKG: Jakarta.

Diniardi, E., Susanto, B., & Indarto, I. (2011). Analisis Kecenderungan Data Hujan
di Jawa Timur menggunakan Metode Mann-Kendal & Rank-Sum Test.
Jurnal Keteknikan Pertanian, 25(1), 137846.

Gigli, Y. S. (2018). Multiple Sen-innovative Trend analyses and partial Mann-
Kendall test. Journal of Hydrology, 566(September), 685-704.
https://doi.org/10.1016/j.jhydrol.2018.09.034

Hu, Y., Yue, S., & Wang, C. Y. (2016). Water Tower of the Yellow River in a
Changing Climate: Toward an integrated assessment. Water Resources
Management, 13(3), 245-259.

Hussain, F., Nabi, G., & Waseem, B.M. (2015). Rainfall Trend analysis by using
the Mann-Kendall test & Sen’s slope estimates: a case study of District
Chakwal Rain Gauge, Barani Area, Northem Punjab Province, Pakistan.
Science International (Lahore), 27(January), 2-9.

Irsyad, F., Satyanto, K.S., & Bud, I.S. (2014). Determination of Dry Season Onset
and Duration Using Polynomial Function. 28(1), 40-46.

Kendall, M.G., 1975. Rank Correlation Methods. Griffin, London.

22



Lamchin, M., Lee, W. K., Jeon, S. W., Wang, S. W., Lim, C. H., Song, C., & Sung,
M. (2019). Corrigendum to “Mann-Kendall Monotonic Trend Test and
Correlation Analysis using Spatio-temporal Dataset: the case of Asia
using vegetation greenness and climate factors” (MethodsX (2018) 5
(803-807), (S2215016118301134), (10.1016/j.mex.2018.07.006)).
MethodsX, 6, 1379-1383. https://doi.org/10.1016/j.mex.2019.05.030

Mann, H. B. (1945). Non-Parametric Test Against Trend. Econometrica, 13(3),
245-2509.
http://www.economist.com/node/18330371?story%7B_%7Did=18330
371

Miftahuddin. (2016). Analisis Unsur-unsur Cuaca dan Iklim Melalui Uji. Jurnal
Matematika, Statistika & Komputasi, 13(1), 26-38.

Mondal, A., Kundu, S., & Mukhopadhyay, A. (2012). Case Study 70 Rainfall Trend
Analysis by Mann-Kendall Test: A Case Study of North-Eastern Part of
Cuttack District, Orissa. Online) An Online International Journal
Available At, 2(1), 70-78.

Novotny, E. V, & Stefan, H. G. (2007). Stream flow in Minnesota : Indicator of
climate change. Jurnal Of Hydrology. 319-333.
https://doi.org/10.1016/j.jhydrol.2006.10.011

Pratama, R. (2019). Efek rumah kaca terhadap Bumi,Tanaman, dan Atmosfer.
Efek Rumah Kaca (Green House Effect ), 3814(Green House Effect),
120-126.

Prawaka, F., Zakaria, A., & Tugiono, S. (2016). Analisis Data Curah Hujan yang
Hilang Dengan Menggunakan Metode Normal Ratio , Inversed Square
Distance , dan Rata-Rata Aljabar ( Studi Kasus Curah Hujan Beberapa
Stasiun Hujan Daerah Bandar Lampung ). 4(3), 397-406.

Thakur, S., Ismail, M., Somnath, B., Subhanil, N., Ghosh, PB., Das, P. & De, TK.
(2020). Shoreline Changes and its Impact on the Mangrove Ecosystems
of some Islands of Indian Sundarbans, North- East coast of India.
S0959-6526(20)34808-3 DOl:
https://doi.org/10.1016/j.jclepro.2020.124764

WMO. (2007). THE ROLE OF CLIMATOLOGICAL NORMALS IN A CHANGING
CLIMATE Edited by: Omar Baddour and Hama Kontongomde. 61.

WMO. (2017). Indicators of Climate Change: outcome of a meeting held at WMO
3 February 2017. February, 29. Geneva: Switzerland.

Wu, J., Wu, Z. yong, Lin, H. juan, Ji, H. ping, & Liu, M. (2020). Hydrological
response to climate change and human activities: A case study of Taihu
Basin, China. Water Science and Engineering, 13(2), 83-94.
https://doi.org/10.1016/j.wse.2020.06.006.

23


https://doi.org/10.1016/j.mex.2019.05.030
https://doi.org/10.1016/j.jhydrol.2006.10.011
https://doi.org/10.1016/j.jclepro.2020.124764
https://doi.org/10.1016/j.wse.2020.06.006

Yue, S., Paul, P.,, & George, C. (2002). Power of the ManntKendall and
Spearman’s rho tests for detecting monotonic Trends in hydrological
series. Journal of Hydrology, 259, 254+271.

24



LAMPIRAN

Lampiran 1. Grafik Curah hujan

ool L4 AT N A
€ ‘ | |
é 3500
+= 3000
-
©
S 2500
_‘E’ 2000 y = 3E-09x° - 3E-06x* + 0.0011x3 - 0.1987x? + 21.46x - 22.933
£ 1eo0 R%=0.9947
m©
5 |
< 1000
ey
o
S 500
O

0

0 20 40 60 80 100120140160180200220240260280300320340360
Julian days
. CH F(x) Curah hujan komulatif

Curah hujan komulatif tahun 1991.

« 3500

©

£ 3000

£ 2500

v

5 2000

£ 1500

-y

S 1000

=)

© 500
0

=71E-09x° + 1E-06x* -

1000 ‘ T H SR (AN -'-|||'U|ul‘w“"”

/

0.0005x3 + 0.0327x2 + 8.9349x + 80.236
R?=0.9927

0 20 40 60 80 100120140160180200220240260280300320340360

. CH

Curah hujan komulatif tahun 1992.

3000
2500
2000
1500

an komulatif (m

)

Curah huj
=
[9,] o
o o
o o

o

0 20 40 60 80 100120140160180200220240260280300320340360
)Julian days

. CH

Curah hujan komulatif tahun 1993.

F(x)

F(x

Julian daé/s
urah hujan komulatif

1000 ”\“ H”U‘ L |||‘I' v I'“| T ‘w" LAt L

y = 1E-09x° - 8E-07x* + 0. OOOZX3 0.0464x% + 10.945x - 7.7671

=0.994

_/

gurah hujan komulatif

= [0 [e)] H N
8 o o o o
Curah hujan (mm)

=
N
o

= 0] [e2} H N
8 o o o o
Curah hujan (mm)

[y
N
o

[ o) [e)] Y N o
o © o o o
© Curah hujan (mm)

=
N
o

25



4000 — s . SN
,§3500 u |‘U|||‘|l|||‘“¥|”” T ||\|H‘|‘IM”““|M H‘l“ wuvx" |H wnun T 'Hx M ‘ I‘W v ‘1 HWW ||H|| ‘
(S
£ 3000 =
g 2500 40 %
g 2000 y = -1E-09x°> + 2E-06x* - 0.0009x3 + 0.1405x2 + 2.3803x + 96.521 60 S
= R?=0.9949 2
c
s 1500 . 'Fg
i 1000 3
£ 500 100
O

0 120

0 20 40 60 80 100120140160180200220240260280300320340360

. CH —F(x)Ju“M(\.(arah hujan komulatif

Curah hujan komulatif tahun 1994,

ioe (TP T YT T

£ 3500 20_

= 3000 E

= 2500 40;

S 2000 605
ey

5 1500 80

21000 709x5 - 3E-06x* + 0.0007x3 - 0.1324x2 + 22.623x - 47.631 6§

2 _

5 500 R? = 0.9956 10

>

O© o 120

0 20 40 60 80 100120140160180200220240260280300320340360
. CH —— F(xiu“mex?ah hujan komulatif
Curah hujan komulatif tahun 1995.

g (o N

£

«=3000 €

5

E 2500 40 %

$2000 60 S
Ny

&1500 <

3 TAE-06x* + 0.0016x3 - 0.3182x2 + 37.666x - 197.13 80 g

< 1000 R? = 0.9889 ol

5 500

(@]

0 120

0 20 40 60 80 100120140160180200220240260280300320340360

Julian days

. CH F(x) Curah hujan komulatif

Curah hujan komulatif tahun 1996.



Ll
€
£ 350 ‘

4002 W |”|w| wlw\, T (”i‘l\lwlﬂl'r ™
ESOOO

©
2500

Y

'|\mw\l\”\uﬂ'""“'\ MI”

0 20 40 60 80 100120140160180200220240260280300320340360

I CH F(x)J

Curah hujan komulatif tahun 1997.

. 4000 |q|n'“|"\|“"""‘\'"‘l\“\“"'"u"m'""\w' "‘“"WHHWI
S

g 3500 }
+ 3000

©

S 2500

1500
1000
500
0

Curah hujan kom

0 20 40 60 80 100120140160180200220240260280300320340360

-3E-10x° + 3E-07x* + 6E-05x3 - 0.0865x2 + 20.613x - 82.438

R*=10.9892

ulian da

S
(.yurah hujan komulatif

T l}‘ my w‘um' "" 1] V“H ‘N‘““

y|= 6E-10x° + 4E-07x* - 0.0005%3 + 0.129x% L 4.2801x + 95.427
S 2000 2_
R“=0.9959

Julian days

. CH

F(x)

Curah hujan komulatif tahun 1998.

T

€ 350

o

I

(L

Curah hujan komulatif (mm)

T "““n"‘nw |wwr“l’"‘ll"wmmH "WWWW

BBl

0 20 40 60 80 100120140160180200220240260280300320340360

. CH — F(Xf

Curah hujan komulatif tahun 2000.

y = 2E-09x° - 2E-06x* + 0.0006x> - 0.1604x2 + 23.349x - 182.65

R*=0.9935

ulian da‘x

Srah hujan komulatif

0

5 8 8 & B
© Curah hujan (mm)

=
N
o

[
o

D
o
Curha hujan (mm)

=
o
o

[En
N
o

o

N

0

N

0

80

D
o
Curah hujan (mm)

100

120

27



_ 4000 || “\UWH ‘lm‘ M ”Pw‘nm”rqv"‘|{‘|\l"|\|m-v'--nu-vm“' T ’r|v|’ L ‘ T r : H'"| |‘|”||N ”'\l | 'N[ 0
E 3500 "
+ 3000 =
5
2 2500 40 €
£ c
S 2000 60 _%
§ 1500 e
< 1000 709X - 2E-06x% + 0.0008)3 - 0.1824x2 + 25.746x - 57.002 3
I\ R?=0.9924 100
3 500

0 120

0 20 40 60 80 100120140160180200220240260280300320340360
Julian days

. CH Curah hujan komulatif (mm)

F(x)

Curah hujan komulatif tahun 2001.

R%=0.9945

4000 T T - i T 0

= P\IIHM”HFI“ “HHH\I[HWI WW“’” {‘IH WHHIII’U’IW 1HI”' | T HW‘ ’w“ \ \“

g 3500 20

= 3000 <

S 2500 W0E

£ s

S 2000 605
=

5 1500 1 =

=) 80 ®

<

< 1000 % + 2806 -0.0007" +0,0803" + 6.7505x+ 182.98 | 03

5

(&)

500
0 120
0 20 40 60 80 100120140160180200220240260280300320340360
Julian days )
. CH F(x) Curah hujan komulatif (mm)
Curah hujan komulatif tahun 2002.
4000 [V i ™ TYI]Y AL L ™77 N T T o [ ] LI b 11 R LU o

oo, TR N
g 3500 0
% 3000 3
S 2500 “W0E
£ &
$2000 60 =
& 1500 p
B 80 ®
< 1000 : 3 3 2 3
< “09x° - 2E-06x" + 0.0006x* - 0.1313x" + 20.213x - 42.486 | {
S 500 R%=0.9953
(@]

0 120

0 20 40 60 80 100120140160180200220240260280300320340360

Julian dae/s
F(x) urah hujan komulatif

. CH

Curah hujan komulatif tahun 2003.



3500
3000
2500

1500
1000

o | L.

' T I"‘ ‘Iw

2000 y =5E-10x>- 3E-07x* + 0.0001x> - 0.0584x% + 12.75x - 72.741

R%=0.9923

/

Curah hujan komulatif (mm)

500 /
0

0 20 40 60 80 100120140160180200220240260280300320340360

N CH  —F(x)

Curah hujan komulatif tahun 2004.

—_

4000 ‘\““w H HWW Ty U‘.uw ”'“"M T
o || il

w
o
o
o

2500
2000

1000

RZ

Julian days
Curah hujan komulatif

(I

1500 y =-1E-09x° + 1E-06x* - 0.0004x3 + 0.0362x? + 4.6087x + 36.483

=0.9908

/

Curah hujan komlatif (mm

500 /
0

0 20 40 60 80 100120140160180200220240260280300320340360

. CH

Curah hujan komulatif tahun 2005.

o
o

3000
2500
2000
1500
1000

Curah hujan komulatif (mm)

F(x)

Julian days
elurah hujan komulatif

::00 Wlml "l"l”“"l"'” T '|\“ | Il WM

y = 1E-09%° - 6E-07x* + 0.0002x3 - 0.0486x? + 12.075x - 20.913

R*=0.9944 /

500 /
0

0 20 40 60 80 100120140160180200220240260280300320340360

. CH

Curah hujan komulatif tahun 2006.

Julian days

F(x)

Curah hujan komulatif

0

20
€

40

= (o] D
8 o o
Curah hujan (m

=
N
o

N o
o

IS
o

o)
o

()]
o
Curah hujan (mm)

iy
o
o

120

0
20
40
60

80

Curah hujan (mm)

100

120

29



4ooo w

=y

5':3000
=

0 20 40 60 80 100120140160180200220240260280300320340360

. CH

Curah hujan komulatif tahun 2007.

wl‘r ™

\VN" wvn' '|'||w|' Wu\’v i |unv S

y = 4E-09x° - 3E-06x* + 0.0011x3 - 0.1859x? + 19.977x - 38.953
R?=0.9903

T ‘-“wwv|v|"'w""'U‘NWr“vﬂ\'”"

!

/

_—

F(x)

Julian days

m‘| “ ——u |v‘|v\ T yw“

o
= R2=0.9915

Curah hujan komulatif

) "W

y = 2E-09x° - 1E-06x* + 0.0005x3 - 0.1275x2 + 18.962x - 26.437

//

0 20 40 60 80 100120140160180200220240260280300320340360

. CH

F(x)

Curah hujan komulatif tahun 2008.

l

ki

H\‘IH‘\"“"W“

[V
o
o

4000 {W“

3000 H

2000
1500
1000

500

Curah hujan komulatif (mm)

0 20 40 60 80 100120140160180200220240260280300320340360

. CH

Curah hujan komulatif tahun 2010.

‘W”U - MN rvnqv\pr\mp 'ﬂ"“pwwrw' "”"“\"‘l\l”\|‘|l\"f|"" w

Julian days

R?=0.9964

i “\‘“"‘N““‘" T "Wl'“{w"”"v"wf Bk

2500 y =1E-09%> - 1E-06x* + 0.0005x3 = 0.1054x2 + 14.796x + 19.869

Julian days

F(x)

CH Commulative

Curah hujan komulatif (mm)

\“l

40

60

80

Curah hujan (mm)

100

120

o

N
o

D
o
Curah hujan (mm)

100

120

o

[e2)
o
Curah hujan (mm)

100

120

30



I

wuwlw”

— .U“I S — S .,w”r'-“\'r ‘”‘""W‘

f
w
o
o
o

o

M '
2500
y = 9E-105 - 2E-07x% - 8E-08x3 - 0.0357x2 + 14.396x - 61.368

2000 R*=0.9933
1500

1000
500

Curah hujan komulatif (

0 20 40 60 80 100120140160180200220240260280300320340360

. CH —F(x)Jumn—da(y&rah hujan komulatif

Curah hujan komulatif tahun 2011.

I

A4000 uxw‘uww‘
500

|'“v'w"'"'|r'ﬂ|*'x’u“‘"“ " YTT ‘I‘l‘l“” T '*--nwwr T

y = -4E-10x5 + 6E-07x% - 0.0002x3 - 0.0048x2 + 11.465x - 40.748
£2000 R?=0.9911

&1500 —

0 20 40 60 80 100120140160180200220240260280300320340360

. CH —F(fo|iM(Yarah hujan komulatif

Curah hujan komulatif tahun 2012.

£ s

R w\"l"[l W”" |‘ ‘Ul‘ “‘I”I‘IU"I”"' N DL T "\I‘I"""“'V\"l"“q"\lm

i

2000 /

S 5E-09x° - 4E-06x* + 0.0011x3 - 0.1742x? + 19.915x + 65.497
R*=0.996

Curah hujan komulatif (m
&
o
o

0 20 40 60 80 100120140160180200220240260280300320340360

. CH —F(X)JUIIM&SJrah hujan komulatif

Curah hujan komulatif tahun 2013.

0
20
40
60

80

Curah hujan (mm)

100

120

o

N

0

60

80

Curah hujan (mm)

100

120

o

N

0

N

0

80

(o))
o
Curah hujan (mm)

100

120

31



T \ u‘t

w
o
o
o

4000 |*|”\""|H\I|\ 'm‘ I

2500
2000
1500
1000

500

Curah hujan komulatif (m

0 20 40 60 80 100120140160180200220240260280300320340360

. CH

Curah hujan komulatif tahun 2014.

Wy

‘l “‘N‘

1y

m
w
[
o
o

_ ||HU}'\"'N\"’|\""\'H

3000

‘H"

2500
2000
1500
1000

500

Curah hujan komulatif (m

‘v|\’

R?=

‘l‘ Ty |‘

I"

T »"'"“ T T

I

1

Fix )Julan da}furah hujan komulatif

= -|HI‘|M\|- "“ﬂl““"‘”‘“ “ ‘”"ﬂ

y = 3E-09x%° - 2E-06x* + 0.0007x3 - 0.1413x2 + 19.096x + 20.548

0.9926

0 20 40 60 80 100120140160180200220240260280300320340360
F(xfu“a-nja(y.ﬁrah hujan komulatif

. CH

Curah hujan komulatif tahun 2015.

[

4000 ||

vww

W‘\"

” T 'I"|'|\|‘f|\|‘ ) \|

‘ yr

3000
2500
2000
1500

\|m T

Iy

o : .p-v--[’v-“y""{ 'NWFH” ||W|'W‘WIPI”'I"

y #-2E-09%° + 2E-06x* - 0.0006x3 + 0.0241x? +9.8307x - 52.653

R%Z=0.9956 /

1000

Curah hujan komulatif (mm)

. CH

Curah hujan komulatif tahun 2016.

500 /
0

0 20 40 60 80 100120140160180200220240260280300320340360

J

—F(x)

UIIan—daélusrah hujan komulatif

80

[e)]
o
Curah hujan (mm)

100

120

40

60

80

Curah hujan (mm)

100

120

o

D
o
Curah hujan (mm)

100

120

32



4000
E 3500
£

—

« 3000

t

(3]
S 2500
£
S 2000
c
S, 1500
1000
500

Curah huj

0

T

y = 3E-09%° - 3E-06x* + 0.0008x3 - 0.1356x? + 17.239x - 84.806

“"\'qu‘

I ’m“m |\w

i

‘\' W""rwWWW i """uyur*""|"|}"r”"’" T ._l‘l‘_ 'P"l""|y|"“‘W“""\‘IH""\""‘W“' _W

|

A

R*=10.9936

0 20 40 60 80 100120140160180200220240260280300320340360

. CH

F(xf““iﬂd@b_‘a rah hujan komulatif

Curah hujan komulatif tahun 2017.

H

|

y = 2E-09x° - 1E-06x* + 0.0006%3 - 0.1341x2 + 20.959x - 88.522

m

‘“ ‘]“'WI‘W‘I"“' [ ‘Vl‘I”""" DR i i "H"F‘"" a ‘

lanary ‘IVWHWIWWVI T

ruwnw[

R*=0.9933

A

0 20 40 60 80 100120140160180200220240260280300320340360

. CH

F(xf“”M"MB rah hujan komulatif

Curah hujan komulatif tahun 2018.
Lampiran 2. Grafik perbandingan suhu dan radiasi matahari
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Lampiran 3. Grafik perbandingan kelembaban dan kecepatan angin
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