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ABSTRACT : A Study of the impact of climate change on planting technology
of sesame grown in major areas of Thailand was conducted in 2014-2016. The research was a
surveying the planting areas, reports and publications of government and private organizations
were collected and analysed, in order to create a questionnaire for surveying. Seventy farmers
in 7 provinces were interviewed. The results suggested that in Lopburi province, most farmers
growed local red-seed variety. The seeds were broadcasted at 1.2-2 kg/rai, in early rainy season
(March-April) or in late rainy season (July-August) in the upland condition. In Nakhon Sawan,
farmers growed sesame in April-May, varieties red-local, KU18 and CMO7 were broadcasted at
1.2-2 kg/rai. In Mae Hong Son, local black and local white sesame were sown at 0.5-2 kg/rai in
May-June in the upland areas. In north-eastern region (Nakhon Ratchasima, Buriram, Roi Et) local
black and black seed variety UB3 were sown in paddy fields in February-March. The sowing
rates were between 1 to 2 kg/rai. The sesame planting areas of the whole country were
drastically decreased from 2010 (413,406 rai). The planting areas were reduced mainly in the

north-east and cental parts. The major problems of these were climate change ; i.e. lower and



late precipitation. Therefore, some farmers had change to groe other cash crops such as

cassava, mungbean, sugarcane and tobacco.

Keywords : Climate Change, Sesame Planting Technology, Major Areas of Thailand
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13. AMANUIN i-

Table 1 Soil Properties farmers sesame cultivation northeast area 2014-2015

Farmers Area pH oM P K
(%) (mg/kg) (mg/kg)
PLLLDINAUNAT B.7ULAAY 2. UATIIVEN 5.76 0.95 7.12 38
AMUDITEAT 9.11UBIME 2.UT5UE 4.68 1.26 14.25 47.50
M.UUBIA 8.1l 9.50u100 5.48 0.88 3278 16.50

a0 9.919813150 2.598180 5.60 0.92 1.9 21.50




Table 2 Soil Properties farmers sesame cultivation central area 2014-2015

Farmers Area pH OM P K
(%) (mg/kg) (mg/kg)
AAMBUS 8.01070 2.UATAITIA 7.91 2.20 21.28 77.00
n.vueailes 8.0l 9.any3 6.28 3.70 7.63 51.50
A.AUBIMYY B.1ANALSE 3.8NY3 7.79 2.24 21.52 327.96
. 3weurie .land1lse a.anys 8.06 1.56 8.91 90.56
A 3weurde .land1lse a.anys 6.38 2.44 0.85 45.19
M.UBNBY 8.MUBIN 2.8NYS 6.18 1.88 16.46 66.00
M.UBNBY 8.MUB3N 2.8NYS 5.30 2.12 3.87 47.00
Table 3 Soil Properties farmers sesame cultivation north area 2014-2015
Farmers Area pH oM P K
(%) (mg/kg) (mg/kg)
m.0ulnwd o.vuedld 3.mysyTel 6.25 1.41 4.13 40.50
.U 8. 0wuity 2imysysal 6.82 1.71 4.41 21.00
AUDUAY 9. Jeanuil 2.yl 7.17 1.64 62.78 30.50
.U 8. 0wuity 2.umysysal 7.11 1.68 15.00 30.00
MLUUBY 0.1189 9.LLig03deu 4.88 2.20 5.20 53.89
n.UmyY 0.809 3.uigeswau 7.45 1.71 104.90 212.50
nuNoNILy 0.18089 9.1g03du 4.94 2.85 17.35 56.00




Table 4 Coordinate (GPS) farmers sesame cultivation northeast area

Farmers Area X Y
WIENTIN AUNDIVA ALMUBITEAT B.11UBIMed 2.43508 48P 0245490 1640692
wawdy Ui a.vueadees o.vuomed 2.433u8 48P 0245629 1640875
wila AU 9.uuedes 0. iueIned 2.435ud 48P 0245629 1640869
WNYYAT 9Udes3 fruestens 0. iueaned 9.435ud 48P 0245627 1640877
Wgyayes ugdTad ol .afn 2.45508 48P 0307189 1691410
wied Juniug alley o460 2.43508 48P 0306889 1691991
wieiug uzdung 9.01ug 9.91981150 9.508100 48P 0362077 1755165
WIENDIF d1enod n.uedLi o.dlos 9508100 48P 0360426 1761905
wigyayll v3ulsas adomdunal 9. /uuwaad 9.uAT5YEN" 48P 0243046 1666741
WIANYs 395 ailleandunan ehewoas 2.upsvdun 48P 0243106 1666812
WGYLAA 1930319 ALIIDINEUNAT 8.918W0ad 2.UATII¥ENN 48P 0243237 1666482
wgausy a1elng mifleandunat 0. unas 9. uATTIYEN 48P 0243821 1666365
W15 Beuiud o ilomdunan e.sheunas 2.uATTINEN 48P 0243216 1666472
Table 5 Coordinate (GPS) farmers sesame cultivation central area
Farmers Area X Y
u9sEiing venyg . vusdes o trund 2.awy3 47P 0669788 1673517
wedaiou yaduun o vueuiles o.thumdl a.amwy3 47P 0669853 1674365
weniad usiv avusaslos o Tl 2.any3 47P 0670199 1673143
uadnd yand mvuoadlos o tumdl 2.8my3 47P 0670015 1673211
ugazen wagly nvueailos 8. thuvil 9.amy3 47P 0670222 1673188
wgasa $nard musailes o thuvil 2.amy3 47P 0669776 1673671
UEsUAY UripiUsL @ NS R 0. uewig 9.any3 47P 0677090 1696412
WNTEY Hanae a.lANgs 8.uedN 2.anU3 47P 0675598 1688047
WByRYAs uanstug f.aeufs o Uhumil 9.any3 47P 0674507 1678386
WByRaIL Masduns f.aeufs 8. Uil 2.any3 48P 0333695 1612761



Wgatiud AUTsEsy 9. vuesay a.land1lse a.anys 47P 0681726 1676392

WAL 9.3999UI9 2.1ANdLSe 2.aNY3 47P 0682691 1663265
WghUas A1 n.3aeuvde 8.land1lse 2.any3 47P 0682042 1662553
wanee Usednune aanelds o landilss 2.any3 47P 0681525 1656079

- aaevheui o Uil 9.any3 47P 0667579 1666046

Table 6 Coordinate (GPS) farmers sesame cultivation north area

Farmers Area X Y
WigUsziau neuen a.dulnvd o.vuedli ainysysel 47p 0716714 1759677
WILNBIUIA ABUANG 7.IUBIAY 0. T9auNY AinsyTel 47P 0714155 1756243
WY ANSAUE 0. uewae 8. 0sanuiu 2.nysysel 47P 0714369 1756240
uwatad aouqus n.vuesas o Jeauiu 9. iwusysal 47P 0716151 1758232
Wwenssal dudizly nuavy e.iles 2.usgevaeu 47Q 0389033 2137411
WAL A f.Uvy .1lee 1.uiidesdeu 47Q 0388947 2137092
WgEM avendn n.U1any e.iled 1.usigevdeu 47Q 0388974 2137175
WNFAUS AWy 0.0y .4iled J.usldosaau 47Q 0388992 2137729
WYV Lyensy 0.0y 0.40ee 2.uligasdeu 47Q 0390041 2138641
Wwigygy Sl Iaganadsa a.U1my 8.iles 2.uildesdou 47Q 0390795 2141568
Wt ndany 8.4ded 3.usigevdeu 47Q 0390066 2140249
wisyatu glaley g.n1Uee 0.0 2.uigesdou 47Q 0390294 2125765
WEE f.H1UB B.L1ee 9.uiigevdeu 47Q 0388569 2126809
WYL A.HNUBS 845109 A.Uaigosaan 47Q 0390199 2126159
wieernde lwpaaugne o uendwy o.iee 2 uidosdu 47Q 0390640 2146731
wesla auindann a.uendiuy o.iles 2.usldesdou 47Q 0390608 2146681
WIBLAY SUIUUNUTYING A vnenduy a.idled A.usldesaey 47Q 0390361 2148261
Wgunes Aaudng auendiuwy o.ile 2.uilgesdou 47Q 0390614 2146700

Table 7 The monthly average total rainfall and the number of rainy days 30 years (1971-2000)
2013 2014 2015 and 2016 at Roi Et Province.

Month Rainfall No. of Rainfall No.of Rainfall No.of Rainfall No.of Rainfall No. of
30 Rainy day Rainy day Rainy day Rainy day Rainy day
years 30Y 2013 2013 2014 2014 2015 2015 2016 2016

(mm) (day) (mm)  (day) (mm) (day) (mm) (day) (mm) (day)

Jan 4.4 18 17.6 3 0 0 0 0 23 9



Feb 20.9 26 0 0 0.7 4 42.3 6 0 0

Mar 26.8 29 33.3 6 42.8 5 43.4 5 1.4 2
Apr 82.9 30 12.9 8 2.7 4 55.1 7 105.4 7
May 184.6 31 186.9 16 186.9 13 72.1 14 104.5 10
Jun 209.2 30 196.4 17 253.9 20 48.0 16 197.1 17
Jul 195.5 31 331.1 22 276.3 22 1924 26 230.4 22
Aug 259.1 31 296.2 21 161.9 19 305.7 16 314.6 16
Sep 249.5 30 397.6 22 353.9 16 126.5 16 385.3 21
Oct 97.4 31 52.6 5 86.6 19 148.2 11 100.0 9
Nov 12.1 24 0.3 3 20 3 19.6 4 26.8 5
Dec 2.1 17 8.5 2 0.6 1 0.1 1 0.7 2

Source : Roi Et Meteorological Station

Table 8 The average temperature (°c) 30 years (1971-2000) 2013 2014 2015 and 2016 At Roi Et

Province.
Average Temp (°c)
Month

30Y 2556 2557 2558 2559
Jan 23.50 23.84 23.41 23.43 23.80
Feb 25.82 26.65 26.62 26.59 26.31
Mar 28.57 29.31 29.57 29.60 29.72
Apr 30.10 30.59 30.61 30.65 31.12
May 29.48 29.97 30.28 30.57 30.75
Jun 28.91 29.12 29.35 29.62 29.73
Jul 28.49 28.60 28.70 28.82 28.86
Aug 28.04 28.16 28.32 28.48 28.62
Sep 27.71 21.77 28.01 28.15 28.16
Oct 26.79 26.91 27.19 27.27 27.41
Nov 24.81 25.51 25.98 26.40 26.45
Dec 22.91 22.28 22.71 23.41 23.60

Source : Roi Et Meteorological Station



Table 9 The monthly average total rainfall and the number of rainy days 30 years (1971-2000)
2013 2014 2015 and 2016 at Nakhon Ratchasima Province.

Month Rainfall No.of Rainfall No.of Rainfall No.of Rainfall No.of Rainfall No. of
30 Rainy day Rainy day Rainy day Rainy day Rainy day
years 30Y 2013 2013 2014 2014 2015 2015 2016 2016

(mm) (day) (mm) (day) (mm) (day) (mm) (day) (mm) (day)

Jan 59 20 9.4 2 0 0 27.7 2 0 0
Feb 18.1 26 7.6 3 0.2 1 11.3 5 0 0
Mar 36.1 30 22.7 6 36.7 3 45.8 10 0 0
Apr 66.3 30 11.8 10 28.0 7 70.5 9 44.6 1
May 137.2 31 93.5 15 51.2 8 73.1 16 125.0 10
Jun 111.8 30 925 15 29.8 11 106.2 20 140.7 15
Jul 1153 31 229.5 21 1115 16 139.1 23 175.3 17
Aug 146.2 31 120.4 18 171.8 21 101.3 25 74.0 15
Sep 226.6 30 387.8 26 231.7 17 275.1 18 170.6 15
Oct 141.2 31 301.5 12 203.6 13 170.8 12 165.2 15
Nov 27.0 27 253 7 78.4 6 315 7 29.7 4
Dec 29 15 4.9 2 3.7 3 0.9 3 0 0

Source : Chokchai Meteorological Station Nakhon Ratchasima

Table 10 The average temperature (°c) 30 years (1971-2000) 2013 2014 2015 and 2016 at

Nakhon Ratchasima Province

Average Temp (°c)

Month

30Y 2556 2557 2558 2559
Jan 24.26 24.70 24.08 24.02 24.18
Feb 26.95 27.49 27.36 27.21 26.93
Mar 29.27 29.53 29.72 29.81 29.95
Apr 30.48 30.74 30.75 30.65 31.02
May 29.91 30.42 30.63 30.78 30.93
Jun 29.52 29.49 29.85 29.98 30.01
Jul 29.05 28.95 29.19 29.32 29.34

Aug 28.65 28.70 28.83 28.90 29.04



Sep 27.90 27.90 28.09 28.18 28.30

Oct 26.84 26.93 27.16 27.27 27.41
Nov 25.06 25.62 26.11 26.47 26.59
Dec 23.33 22.68 23.14 23.80 24.00

Source : Chokchai Meteorological Station Nakhon Ratchasima
Table 11 The monthly average total rainfall and the number of rainy days 30 years (1971-2000)
2013 2014 2015 and 2016 at Buri Ram Province.

Month Rainfall No.of Rainfall No.of Rainfall No.of Rainfall No.of Rainfall No. of
30 Rainy day Rainy day Rainy day Rainy day Rainy day
years 30Y 2013 2013 2014 2014 2015 2015 2016 2016

(mm) (day) (mm) (day) (mm) (day) (mm) (day) (mm) (day)

Jan 5.6 17 35.8 1 0 0 0 0 14.5 5
Feb 17.3 24 0 0 0.2 1 213 6 0.7 1
Mar 2755 31 16.2 2 16.2 3 0.1 3 0 0
Apr 76.3 30 76.4 9 63.0 8 a15 4 62.7 3
May 1575 31 243.1 15 93.7 8 121.2 8 197.4 9
Jun 142.5 30 1235 15 212.3 18 43.3 5 151.8 12
Jul 151.3 31 175.5 20 337.4 23 321.4 19 168.3 18
Aug 183.9 31 260.0 19 271.2 14 154.3 14 195.5 13
Sep 241.3 30 302.5 20 120.1 12 210.6 12 382.2 17
Oct 133.7 31 1113 6 85.1 8 100.6 7 105.6 11
Nov 36.8 28 3.1 3 6.3 3 14.2 5 83.5 5
Dec 2.27 15 0.9 2 0 0 0 0 0 0

Source : Satuek Meteorological Station Buri Ram

Table 12 The average temperature (°c) 30 years (1971-2000) 2013 2014 2015 and 2016 At Buri Ram

Province.
Average Temp (°c)
Month
30Y 2556 2557 2558 2559
Jan 24.21 24.39 23.65 23.63 23.87

Feb 26.82 27.35 26.94 26.82 26.38



Mar 29.03 29.78 29.93 29.92 29.84

Apr 30.11 30.71 30.68 30.58 30.88
May 29.61 30.10 30.32 30.48 30.49
Jun 29.16 29.43 29.53 29.60 29.55
Jul 28.65 28.78 28.77 28.58 28.47
Aug 28.29 28.30 28.32 28.34 28.37
Sep 27.74 27.75 27.88 27.93 27.86
Oct 26.77 26.82 26.94 26.88 26.96
Nov 25.02 25.61 25.88 26.13 26.16
Dec 23.37 22.61 22.79 23.31 23.43

Source : Satuek Meteorological Station Buri Ram

Table 13 The monthly average total rainfall and the number of rainy days 30 years (1971-2000)
2013 2014 2015 and 2016 at Lop Buri Province.

Month Rainfall No. of Rainfall No.of Rainfall' No.of Rainfall No.of Rainfall No. of
30 Rainy day Rainy day Rainy day Rainy day Rainy day
years 30Y 2013 2013 2014 2014 2015 2015 2016 2016

(mm) (day) (mm)  (day) (mm) (day) (mm) (day) (mm) (day)

Jan a7 20 9.9 3 0 0 6.3 3 54.8 1
Feb 11.6 24 8.8 2 5.0 1 38.1 5 0 0
Mar 255 28 19.3 3 11.3 2 42.0 5 2.6 2
Apr 74.3 29 27.2 6 81.8 7 127.0 7 37.4 1
May 147.2 31 36.6 7 64.0 9 279 9 28.1 7
Jun 113.6 30 165.4 20 106.2 12 15.3 14 29.3 20
Jul 126.6 31 73.9 15 102.1 20 73.4 18 309.1 20
Aug 166.2 31 98.3 16 164.1 21 162.1 19 206.6 20
Sep 263.7 30 457.1 26 238.6 21 299.1 23 200.3 19
Oct 151.1 31 214.2 9 65.1 17 No No No No
Nov 34.7 29 16.6 8 7.9 8 No No No No
Dec 4.4 19 0.2 2 0.4 1 No No No No

Source : Lop Buri Meteorological Station

No : no data

Table 14 The average temperature (°c) 30 years (1971-2000) 2013 2014 2015 and 2016 at Lop Buri

Province.



Average Temp (°c)

Month

30Y 2556 2557 2558 2559
Jan 26.58 26.85 26.31 26.24 26.38
Feb 28.63 29.11 28.91 28.92 28.82
Mar 30.33 30.59 30.62 30.61 30.73
Apr 31.20 31.42 31.48 31.43 31.70
May 30.43 31.16 31.35 31.49 31.69
Jun 29.50 29.71 30.01 30.30 30.38
Jul 29.08 29.17 29.41 29.68 29.66
Aug 28.41 28.41 28.64 28.77 28.86
Sep 28.41 28.41 28.64 28.77 28.86
Oct No No No No No
Nov No No No No No
Dec No No No No No

Source : Lop Buri Meteorological Station

No : no data
Table 15 The monthly average total rainfall and the number of rainy days 30 years (1971-2000)
2013 2014 2015 and 2016 at Nakhon Sawan Province.

Month Rainfall No.of Rainfall No.of Rainfall No.of Rainfall No.of Rainfall No. of
30 Rainy day Rainy day Rainy day Rainy day Rainy day
years 30Y 2013 2013 2014 2014 2015 2015 2016 2016

(mm) (day) (mm) (day) (mm) (day) (mm) (day) (mm) (day)

Jan 6.2 20 23.7 2 0 0 24.2 a4 17.8 2
Feb 16.5 20 4a4.7 2 1.6 1 11.9 3 0 0
Mar 31.8 27 29.7 3 29 1 54.5 4 4.0 1
Apr 79.3 30 30.9 5 52.8 12 85.9 7 53.0 2
May 153.2 31 169.0 12 142.2 14 a1.7 7 105.7 9
Jun 130.1 30 190.8 20 114.9 11 65.2 12 192.8 16
Jul 144.2 31 64.1 18 151.8 19 81.0 19 249.4 20
Aug 192.2 31 125.3 20 2377 22 22.6 18 137.9 18
Sep 248.1 30 4275 23 179.5 19 339.9 17 261.7 21
Oct 147.7 31 80.5 7 137.9 11 196.4 15 217.3 17
Nov 29.8 27 27.1 3 24 2 95.8 8 60.6 6
Dec 29 14 23 1 13 1 20.1 3 0.8 2

Source : Takfa Meteorological Station Nakhon Sawan



Table 16 The average temperature (°c) 30 years (1971-2000) 2013 2014 2015 and 2016 at

Nakhon Sawan Province.

Average Temp (°c)

Month

30Y 2556 2557 2558 2559
Jan 25.89 26.17 25.67 25.54 25.66
Feb 28.12 28.58 28.47 28.50 28.37
Mar 30.00 30.27 30.49 30.50 30.62
Apr 31.05 31.40 31.51 31.45 3177
May 30.56 31.04 31.21 31.29 31.54
Jun 29.21 29.29 29.54 29.83 29.95
Jul 28.63 28.63 28.86 29.20 29.18
Aug 28.30 28.48 28.58 28.74 28.82
Sep 2791 27.94 28.16 28.30 28.33
Oct 27.54 27.59 27.76 27.85 27.96
Nov 26.39 26.95 27.26 27.53 27.60
Dec 25.15 24.44 24.91 25.26 25.47

Source : Takfa Meteorological Station Nakhon Sawan

Table 17 The monthly average total rainfall and the number of rainy days 30 years (1971-2000)
2013 2014 2015 and 2016 at Phetchabun Province.

Month Rainfall No. of Rainfall No.of Rainfall No.of Rainfall No.of Rainfall No. of
30 Rainy day Rainy day Rainy day Rainy day Rainy day
years 30Y 2013 2013 2014 2014 2015 2015 2016 2016

(mm) (day) (mm) (day) (mm) (day) (mm) (day) (mm) (day)

Jan 6.7 18 36.9 2 0 0 0 0 0.1 1
Feb 13.9 23 0.1 1 0 0 12.7 3 0 0
Mar 38.8 29 20.3 1 12.5 1 114.0 8 0 0
Apr 90.2 30 67.7 8 88.9 9 129.0 6 60.9 4
May 167.7 31 112.0 10 169.0 15 15.7 5 52.0 10
Jun 136.6 30 154.0 11 62.8 11 62.2 7 179.6 15

Jul 160.3 31 149.0 12 161.0 13 188.0 15 179.8 14



Aug 206.9 31 174.0 15 267.0 17 246.0 16 114.3 14

Sep 244.3 30 284.0 20 230.0 16 260.0 17 348.7 14
Oct 1179 31 97.4 8 65.9 10 100.0 12 131.1 13
Nov 16.6 27 40.5 3 174.0 7 50 2 19.1 5
Dec 4.9 16 0.8 1 0 0 68.4 3 0 0

Source : Wichianburi Meteorological Station Phetchabun

Table 18 The average temperature (°c) 30 years (1971-2000) 2013 2014 2015 and 2016 at

Phetchabun Province.

Average Temp (°c)

Month

30Y 2556 2557 2558 2559
Jan 24.57 25.27 24.71 24.63 24.83
Feb 26.99 27.53 27.53 27.49 27.33
Mar 29.37 28.79 29.24 29.42 29.64
Apr 30.79 No 31.06 30.99 31.45
May 29.90 No 30.48 30.76 31.02
Jun 28.90 No 29.46 29.88 29.91
Jul 28.35 No 28.88 29.12 29.10
Aug 27.96 No 28.32 28.52 28.62
Sep 28.01 28.07 28.32 28.41 28.41
Oct 27.47 27.73 27.95 28.05 28.18
Nov 25.69 26.61 26.93 27.29 27.41
Dec 23.83 23.46 23.97 24.49 24.74

Source : Wichianburi Meteorological Station Phetchabun
No : no data

Table 19 The monthly average total rainfall and the number of rainy days 30 years (1971-2000)
2013 2014 2015 and 2016 at Mae Hong Son Province.

Month Rainfall No. of Rainfall No.of Rainfall No.of Rainfall No.of Rainfall No. of
30 Rainy day Rainy day Rainy day Rainy day Rainy day
years 30Y 2013 2013 2014 2014 2015 2015 2016 2016

(mm) (day) (mm) (day) (mm) (day) (mm) (day) (mm) (day)

Jan 1.7 19 39.1 1 0 0 9.2 2 17.7 3



Feb 4.9 15 0.4 1 0 0 0 0 10.5 3

Mar 1.3 24 5.1 1 0 0 11.6 3 0 0
Apr 59.1 30 16.6 2 14.3 4 43.8 5 12.6 2
May 168.3 31 132.0 18 152.0 14 154.0 13 89.3 13
Jun 184.4 30 129.0 20 166.0 22 135.0 18 224.7 25
Jul 216.5 31 182.0 19 177.0 25 194.0 26 232.9 25
Aug 253.8 31 321.0 25 328.0 26 210.0 22 234.6 21
Sep 204.7 30 236.0 25 80.7 19 79.7 16 119.4 18
Oct 106.9 31 126.0 16 69.8 7 115.0 13 1325 12
Nov 452 29 7.4 6 38.8 7 100.0 7 45.6 7
Dec 14.3 26 56.9 6 0 0 12.6 2 0 0

Source : Mae Hong Son Meteorological Station

Table 20 The average temperature (°c) 30 years (1971-2000) 2013 2014 2015 and 2016 at Mae

Hong Son Province.

Average Temp (°c)

Month

30Y 2556 2557 2558 2559
Jan 21.74 21.79 21.61 21.74 21.48
Feb 23.68 24.59 24.38 24.23 24.06
Mar 27.09 27.10 27.17 27.40 27.57
Apr 30.27 30.96 31.15 31.28 31.59
May 29.61 29.80 30.17 30.42 30.60
Jun 28.31 28.73 28.92 29.00 29.01
Jul 22.24 23.74 24.07 24.45 24.70
Aug 21.14 21.11 21.49 21.80 22.03
Sep 22.24 23.74 24.07 24.45 24.70
Oct 21.14 21.11 21.49 21.80 22.03
Nov 22.24 23.74 24.07 24.45 24.70
Dec 21.14 21.11 21.49 21.80 22.03

Source : Mae Hong Son Meteorological Station
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