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Introduction

This booklet is compiled by Purple Mountain Observatory Academia Sinica under the superintendence of the
Navigation Guarantee Department of the Chinese Navy Headquarters.

( 1) This booklet gives the times of sunrise, sunset, moonrise, moorset and twilights for the whole year of
2007 .

(1) 'i:his booklet is composed of the tables named, respectively, Sunrise, Sunset and Twilights and
Moonrise and Moonset . Tt also contains a supplementary table and an explanatory section.

() The table Sunrise, Sunset and Twilights lists with accuracy 1™ the local mean times of sunrise, sun-
set and nautical and civil twilights for selected latitudes ranging from 0”10 60°N. The times of sunrise and sunset
are given for every day, while those of twilights for every four days. For each month, these data are printed on
two pages. The left page is for sunrise and the beginning of moring nautical and civil twilight; the right page
for sunset and the ends of evening civil and nautical twilights.

(IV) The table Moonrise and Moonset lists with accuracy 1™ the local mean times of moonrise and moonset
for selected latitudes ranging from 0° to 60°N.

(V) Interpolation Table for Sunrise, Sunset , Moonrise, Moonset and Twilights, which may be used in
the related calculation, is attached.
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H &M B, 2007 4

SUNSET AND EVENING TWILIGHT, 2007

B FF B Greenwich Meridian

it &
B # N La.| (p 10° 220 30 35° | 4F 45° 50° 52° 54° 56° 58° 60°
Deate
H B Sunset

H! hm hm hm hm hm hm hm hm hm hm hm hm .hm
—F Jan, 1 | 1807 | 1750 | 1732 | 1711 | 1659 | 1645 | 1629 | 1608 | 1559 | 1548 | 1536 | 1521 | 1505
21808 | 1751 | 1732 | 1712 | 1700 | 1646 | 1630 | 1609 | 1600 | 1549 [ 1537 | 1523 | 1506
31808 | 1751 | 1733 | 1712 [ 1700 | 1647 | 1631 | 1611 | 1601 | 1550 [ 1538 | 1524 | 1508

4 1B09 [ 1752 [ 1734 [ 1713 {1701 | 1648 | 1632 | 1612 | 1602 | 1552 | 1540 | 1526 | 1509
S1T1809 [ 1752 (1734 [ 171411702 | 1649 | 1633 | 1613 | 1603 | 1553 | 1541 | 1527 | 1511

6| 1809 | 1753 | 1735|1715} 1703 | 1650 | 1634 | 1614 | 1605 [ 1554 | 1542 | 1529 | 1513

T 1810 | 1753 | 1736 | 1716 | 1704 | 1650 | 1635 | 1615 | 1606 | 1556 | 1544 | 1530 | 1514

8| 1810 | 1754 | 1736 | 1716 | 1705 | 1651 | 1636 | 1616 | 1607 | 1557 | 1545 | 1532 | 1516
91811 [ 1754 [ 1737 [ 1717} 1706 | 1652 | 1637 | 1618 | 1609 | 1558 | 1547 | 1534 | 1518

10| 1811 | 1755 | 1738 | 1718 | 1707 | 1653 | 1638 | 1619 | 1610 | 1600 | 1549 | 1536 | 1520

11 | 1811 | 1755 | 1738 [ 1719 (1707 | 1654 | 1639 | 1620 | 1611 | 1602 | 1550 | 1537 | 1522
121812 1175 | 1739 | 1720 | 1708 | 1655 | 1640 | 1622 { 1613 | 1603 | 1552 | 1539 | 1524

13| 1812 | 1756 | 1739 | 1720 | 1709 | 1657 | 1642 | 1623 | 1614 | 1605 | 1554 | 1541 | 1526

14 | 1813 | 1757 [ 1740 [ 1721 [ 1710 | 1658 | 1643 | 1625 | 1616 | 1606 | 1556 | 1543 | 1529
151813 1757 (1741 [ 1722 (1711 | 1659 | 1644 | 1626 | 1618 | 1608 | 1557 | 1545 | 1531

16 | 1813 | 1758 | 1742 [ 1723 [ 1712 | 1700 | 1645 | 1628 | 1619 | 1610 | 1559 | 1547 | 1533

17 | 1814 | 1758 | 1742 | 1724 | 1713 | 1701 | 1647 | 1629 | 1621 | 1612 [ 1601 | 1549 | 1535

18 | 1814 | 1759 | 1743 | 1725 | 1714 | 1702 | 1648 | 1631 | 1622 | 1613 | 1603 | 1551 | 1538

19 | 1814 | 1759 | 1744 | 1726 | 1715 | 1703 | 1649 | 1632 | 1624 | 1615 | 1605 | 1554 | 1540

20 | 1815 | 1800 | 1744 | 1726 | 1716 | 1704 | 1651 | 1634 | 1626 | 1617 | 1607 | 1556 | 1543

21 | 1815 [ 1800 | 1745 | 1727 | 1717 | 1705 | 1652 | 1635 | 1627 | 1619 | 1609 | 1558 | 1545
221815 1 1801 | 1746 | 1728 | 1718 {1707 | 1653 | 1637 | 1629 | 1621 | 16 11 | 16 00 | 1547
231815 [ 1801 [ 1746 [ 1729 | 17191 1708 | 1655 | 1638 | 1631 | 1622 | 1613 | 16 02 | 1550

24 | 1816 | 1802 | 1747 | 1730 | 1720|1709 | 1656 | 1640 | 1633 | 1624 | 1615 | 1605 | 1552

25 | 1816 | 1802 | 1747 | 1731 [ 1721 | 1710 | 1657 | 1642 | i634 | 1626 | 1617 | 1607 | 1555

26 | 1816 | 1802 | 1748 | 1732 | 1722 (1711 | 1659 | 1643 | 1636 | 1628 | 1619 | 1609 | 1558

27 | 1816 | 1803 | 1749 | 1733 | 1723 | 1713 | 1700 | 1645 | 1638 | 1630 | 1621 } 1612 | 16 00

28 | 1816 | 1803 | 1749 | 1733 | 1724 | 1714 | 1702 | 1647 | 1640 | 1632 | 1624 | 1614 | 16 03

20 | 1817 | 1804 | 1750 | 1734 | 1725 | 1715 | 1703 | 1648 | 1642 | 1634 | 1626 | 1616 | 16 05

30 (1817 | 1804 | 1750 | 1735 (1726 | 1716 | 1704 | 1650 | 1643 | 1636 | 1628 | 1619 | 16 08

31 11817 | 1804 | 1751 | 1736 11727 11717 | 1706 | 1652 | 1645 | 1638 | 16307 1621 | 16 10

RAGEE ( KRAPLERFET 6 )
The End of Civil Twilight { Center of Sun 6° below horizon }

—HJan. 1| 1830 | 1813 | 1756 | 1737 | 1727 | 1715|1702 | 1647 | 1639 | 1631 | 1623 | 1613 | 1601
51831 | 1BI15 | 1758 | 1740 | 1730 | 1719 | 1706 | 1651 | 1644 [ 1636 | 1627 | 1618 | 16 07

9 | 1833 | 1817 | 1801 | 1743 | 1733 | 1723 | 1710 | 1655 | 1648 | 1641 [ 1633 | 1623 | 1613

13 (1834 | 1819 | 1803 | 1746 | 1737 | 1726 | 1714 | 1700 | 1654 | 1647 [ 1639 | 1630 | 16 20

17 | 1836 | 1821 | 1806 { 1750 | 1741 | 1731 | 1719 | 17.06 | 1700 | 1653 | 1645 | 1637 | 1628

21 | 1837 [ 1823 | 1808 | 1753 (1744 | 1735 [ 1724 | 1712 1 1706 | 1659 | 1652 | 1645 | 16 36

25 | 1838 | 1824 | 1811 | 1756 | 1748 | 1739 (1729 | 1718 | 1712 | 1706 | 1700 | 1653 | 1645

29 | 1838 | 1826 | 1813 | 1759 | 1752 | 1744 | 1735 | 1724 | 1719 | 1713 | 1707 | 1701 | 1654
331839 [ 1827 [ 1815 1 1803 | 1756 | 1748 | 1740 [ 173011726 | 1721 1 1715 |1 1709 | 1703

BEEES (ARLERTET )
The End of Nautical Twilight { Center of Sun 12° below horizon )

—HBJan. 1 | 1856 | 1839 | 1823 | 1807 [ 1759 | 1749 | 1739|1728 [ 1723 1717 | 1711 | 1705 | 1658
5| 1857 | 1841 | 1826 | 1810 | 1BO2 | 1753 | 1743 | 1732|1727 1172 | 1716 | 1710 | 1703

9 | I8B59 | 1843 | 1828 | 1B 13 | IBOS | 1756 | 1747 | 1736 | 1731 | 1726 | 1721 [ 1715 | 1708

13 (1900 | 1845 | 1830 | 1B16 | 1808 | 1BOO | 1751 | 1741 [ 1736 | 1732 | 1726 | 1721 | 1715

17 | 1901 | 1847 | 1833 | 1819 | 1812 | 1804 | 1755 | 1746 | 1742 | 1737 | 1733 [ 1727 | 1721

21 | 1902 | 1848 | 1835 | 1822 | 1815 | 1808 | 1800 | 1751 | 1748 | 1743 | 1739 | 174 | 1729

25| 1903 | 1850 | 1837 | 1825 | 1819 | 1812 | 1805 | 1757 | 1754 [ 1750 | 1746 | 1742 | 1737

20 | 1904 | 1851 | 1840 | 1828 | 1822 | 1816 | 1810 | 1803 | 1800 | 1756 | 1753 | 1749 | 1745
331904 | 1852 1 1842 | 1831 | 1826 | 1821 | 1815 | 1809 | 1806 | 1803 | 1800 | 1757 | 1754
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SUNSET AND EVENING TWILIGHT, 2007
HBHBIEF B Greenwich Meridian

& &
H 8 N lam.| e 10° 200 30° 35° 40° 45° 50° 52° 4° 56° | 58° | 60°
Dae
H ¥ Sunset

H| hm hm hm h m hm hm hm hm hm hm hm hm hm
ZHFeb. 1| 1817 | 1805 | 1752 | 1737 | 1728 | 1719 | 1707 | 1654 | 1647 | 1640 | 1632 | 1623 | 16 13
21817 | 1805 | 1752 | 1738 | 1729 | 1720 | 1709 | 1655 ! 1649 | 1642 | 1634 | 1626 | 16 16
301817 | 1805 | 1753 | 1739 | 1730 | 1721 | 1710 | 1657 | 1651 | 1644 | 1637 | 1628 | 1618
411817 | 1806 | 1753 | 1739 | 1731 | 1722 | 1712|1659 | 1653 | 1646 | 1639 | 1630 | 1621
S|1817 | 1806 | 1754 | 1740 | 1732 | 1723 | 1713 | 1700 | 1655 | 1648 | 1641 | 1633 | 1624
611818 | 1806 | 1754 | 1741 {1733 1 1725 (1714 | 1702 | 1656 | 1650 | 1643 | 1635 | 1626

T 1818 | 1BO6 | 1755 | 1742 | 1734 | 1726 | 1716 | 1704 | 1658 | 1652 | 1645 | 1638 | 16 29

B | 1818 | 1BQ7 | 1756 | 1743 | 1735 | 1727 | 1717 | 1706 | 1700 | 1654 | 1647 | 1640 | 16 32
91818 | 1807 | 1756 | 1744 | 1736 | 1728 } 1719 | 1707 | 1702 | 1656 | 1650 | 1642 | 16 34

10 [ 1818 | 1807 | 1757 | 1744 | 1737 {1729 | 1720 | 1709 | 1704 | 1658 | 1652 | 1645 | 1637

11 | 1818 | 1BOB | 1757 | 1745 | 1738 [ 1731 | 1722 | 1711 [ 1706 | 1700 | 1654 | 1647 | 16 40

12 | 1818 | IBOB | 1758 | 1746 | 1739 | 1732 | 1723 ) 1712 | 1708 | 1702 | 1656 | 1650 | 16 42
131818 | 1IBOB | 1758 | 1747 | 1740 | 1733 [ 1724 | 1714 | 1709 | 1704 | 1659 | 1652 | 16 45

14 | 1818 | 1BOB | 1759 | 1748 | 1741 | 1734 | 1726 | 1716 | 1711 | 1706 | 1701 | 16 54 | 16 47
151818 | 1808 | 1759 | 1748 | 1742 | 1735 | 1727 | 1718 ) 1713 | 1708 | 1703 | 1657 | 16 50

16| 1817 | 1809 | 1800 | 1749 [ 1743 | 1736 | 1729 | 1719 | 1715 | 1710 | 1705 | 1659 | 16 53

17 | 1817 | 1809 | 1800 | 1750 | 1744 | 1738 | 1730 | 1721 { 1717 | 1712 | 1707 | 1702 | 1655

18| 1817 | 1809 | 1800 | 1751 | 1745 | 1739 | 1732 | 1723 [ 1719 | 1714 | 1709 | 1704 | 16 58

19 | 1817 | 1809 | 1801 | 1751 | 1746 { 1740 | 1733 | 1725 | 1721 | 1716 | 1712 | 1706 | 1700

20| 1817 | 1809 | 1801 | 1752 | 1747 | 1741 | 1734 | 1726 | 1722 | 1718 [ 1714 | 1709 | 1703

21 (1817 [ 1809 | 1802 | 1753 | 1748 | 1742 | 1736 | 1728 | 1724 | 1720 | 1716 | 1711 { 1706

22 | 1817 | 1810 | 1802 | 1754 | 1749 | 1743 | 1737 [ 1730 | 1726 | 1722 | 1718 | 1714 | 1708

23 | 1817 | 1810 | 1803 | 1754 | 1750 | 1745 [ 1739 | 1731 | 1728 | 1724 [ 1720 | 1716 | 1711

24 | 1817 [ 1810 [ 1803 | 1755 | 1751 | 1746 | 1740 | 1733 | 1730 | 1726 | 1723 | 1718 | 1713

251 1B16 | 1810 | 1803 | 1756 | 1752 | 1747 | 1741 | 1735|1732 | 1728 | 1725 | 1721 | 1716

26| 1816 | 1810 | 1804 | 1757 | 1753 | 1748 | 1743 | 1736 | 1733 | 1730 1727 | 1723 | 1719

27| 1816 | 1810 | 1804 | 1757 | 1753 [ 1749 | 1744 | 1738 [ 1735|1732 | 1729|1725 | 1721

28| 1816 | 1810 | i8Q5 | 1758 | 1754 | 1750 | 1745 | 1740 | 1737 {1734 11731 [ 1728 | 1724

EREEL ( KHFLEBTT 6 )
The End of Civil Twilight { Center of Sun 6° below horizon )

ZHFeb. 1| 1839|1827 | 1815|1802 | 1755 | 1747 | 17390 | 1728 | 1724 | 17191713 | 1707 | 1701

511839 | 1828 | 1817 | 1805 | 1759 | 1752 | 1744 | 1735 | 1731 [ 1726 | 1721 | 1716 | 1710
911839 | 1829 | 1819 | 1808 | 1803 | 1756 | 1749 | 1741 | 1738 | 1734 | 1729 { 1725 | 1720
1311839 | 1830 | 1821 | 1811 | 1806 | 1801 | 1755 | 1748 | 1745 | 1741 | 1738 | 1734 | 1729
17 [ 1839 | 1830 | 1822 | 1814 | 1810 | 1805 | 1800 | 1754 | 1752 | 1749 | 1746 | 1743 | 1739

21 (1838 | 1831 | 1824 [ 1817 | 1814 | 1810 | 1806 | 1801 | 1759 | 1757 | 1754 | 1752 | 1749
251837 | 1831 | 1826 | 1820 | 1817 | 1814 | 1811 (1807 | 1806 | 1804 | 1802 | 1801 | 1758
291 1837 | 1831 | 1827 | 1823 | 1821 | 1819 | 1816 | 1814 | 1813 | 1812 | 1811 | 1810 | 1808

gigsRe (KRPLERTET120)
. The End of Nautical Twilight  Center of Sun 12° below horizon )

Z“HFeb.1]|1904 | 18521841 | 1831 1825|1820 | 1814 | 1807 | 1805 | 1802 | 1758 | 1755 | 1751
511904 | 1853 | 1843 | 1834 | 1829 | 1824 | 1819 | 1813 | 1811 [ 1809 | 1806 | 1803 | 1800

911904 | 1854 | 1845 | 1837 | 1832 | 1828 | 1824 | 1820 | 1818 | 1816 | 1814 | 1811 | IS 0O
1311904 | 1854 | 1847 | 1840 | 1836 | 1833 | 1829 | 1826 | 1824 | 1823 | 1821 | 1820 | 18118

17 {1903 | 1855 | 1848 | 1842 | 1840 | 1837 | 1835 | 1832 | 1831 | 1830 | 1829 | 1828 | 1828

21 | 1902 | 1855 | 1850 | 1845 | 1843 | 1841 | 1840 | 1838 | 1838 | 1838 | 1837 | 1837 | 18 37

25 [ 1902 | 1B56 | 1851 | 1848 | 1847 | 1846 | 1845 | 1845 | 1845 | 1845 | 1846 | 18 46 | 18 47

29[ 1901 | 1856 | 1853 | 1851 | 1850 | 1850 [ 1850 | 1851 | 1852 | 1853 | 1854 | 1855 | 18 56
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MORNING TWILIGHT AND SUNRISE, 2007

BB TFB Greenwich Meridian

gigRAEG ( KRBEPLESBFET 122)
The Beginning of Nautical Twilight { Center of Sun 12° below horizon }
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The Beginning of Civil Twilight { Center of Sun 6° below horizon)
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HEMERL, 2007 4
SUNSET AND EVENING TWILIGHT, 2007
HPRIETA T B Groemvich Meridian

gog Y e 0 10° | 20° | 30° | 35° | 40° | 45° | 50° | 52° | 54° | 56° | 58°

H # Sunset

H| hm hm hm hm km hm hm hm hm hm hm hm
ZHMar. 1 | 1816 | 1810 | 1805 | 1759 | 1755 | 1751 | 1747 | 1741 | 1739 | 1736 | 1733 | 1730
21816 (1810 | 1805 | 1759 | 1756 | 1752 | 1748 | 1743 | 1741 | 1738 | 1735 | 1732
318151810 | 1806 | 1800 | 1757 | 1753 | 1749 | 1745 | 1743 | 1740 | 1737 | 1735
4| 1815 [ 1810 | 1806 | 1801 | 1758 | 1755 | 1751 | 1746 | 1744 | 1742 | 1740 | 17 37
518151811 | 1806 | 1801 | 1759 | 1756 | 1752 | 1748 | 1746 | 1744 | 1742 | 1739
6| IBIS | 1811 [ 1807 | 1802 | 1800 | 1757 | 1753 | 1750 | 1748 | 1746 | 1744 | 1741
T 1814 1811 | 1807 | 1803 | 1800 | 1758 | 1755 | 1751 | 1750 | 1748 | 1746 | 1744
8| 1814 ; 1811 | 18G7 | 1803 | 1801 | 1759 | 1756 | 1753 | 1751 | 1750 | 1748 | 1746
9 | IB14 | 1811 | 1BOB | 1804 | 1802 | 1800 | 1757 | 1755 | 1753 | 1752 | 1750 | 1748
10| 1814 | 1811 ] 1808 | 1805 | 1803 | 1801 | 1759 | 1756 | 1755 | 1754 | 1752 | 1751
[ 1813 | 1811 | IBO8 | IBO5 | 1804 | 1802 | 1BO0 | 1758 | 17571756 | 1754 | 1753
1201813 | 1811 | 1809 [ 1806 | 1805 | 1803 | 1801 | 1759 | 1758 | 1757 | 1756 | 1755
1311813 | 1811 | 1809 [ 1807 | 1806 | 1804 [ 1803 | 180Q1 | 1800 | 1759 | 1758 | 1757
14 | 1813 | 1811 | 1809 [ 1807 | 1806 | 1805 | 1804 | 1803 | 1802 | 1801 | 1801 | 1800
151812 | 1811 | 1809 | 1808 | 1807 | 1806 | 1805 | 1804 | 1804 | 1803 | 1803 | 1802
16| 1812 | 1811 | 1B10 | 1809 | 1808 | 1807 | 1807 { 1806 | 1B05 | 1805 | 1805 | 18 (M
17 [ 1812 | 1811 | IB1D | 1809 | 1809 | IBROB | 1808 | 1807 | 1807 | 1807 | 1807 | 1806
18 1811 | 1811 | IBID | 1810 | 1810 | 180 | 1809 | 1809 | 1RB09 | 1809 | 1809 | 1809
19 ) 1811 | 1811 | 1811 | 1811 | 1810 | 1810 | 1811 | 1811 | 1811 [ 1811 [ 1811 | 1811
20 (1811 {1811 | 1811 | 1811 { 1811 | 1812 | 1812 | 1812 | 1812 | 1813 | 1813 | 1813

1811 | 1811 [ 1811 (1812 [ 1812 | 1813 | 1813 | IB14 | 1814 | 1815 | 1815 | 1815
1810 | 1811 | 1811 [ 1812 | 1813 | 1814 | 1814 | 1815 | 1816 | 1816 | 1817 | 1818
1810 | 1811 | 1812 | 1813 | 1814 | 1815 | 1816 | 1817 | 1818 ) 1818 | 1819 | 1820
1810 | 1811 | 1812 | 1B14 | 1815 | 1816 | 1817 [ 1819 | 1819 ! 1820 | 1821 | 1822
1809 | 1811 | 1812 | 1814 [ 1815 | 1817 | 1818 | 1820 ; 1821 | 1822 | 1823 | 18 24

1813 | 1815 | 1816 | 1818 | 1820 | 1822 | 1823 | 1824 | 1825 | 1827
1809 | 1811 | 1813 | 1815 | 1817 [ 1819 | 182) | 1823 | 1824 | 1826 | 1827 | 1829
1808 | 1811 | 1813 | 1816 | 1818 | 1820 | 1822 | 1825 | 1826 | 1828 | 1829 | 18 3]
1808 | 1810 | 1813 | 1817 | IR 19 | 1821 | 1823 { 1826 | 1828 | 1830 | 1831 | 1833
1808 | 1810 | 1814 | 1817 | 1819 | 1822 | 1825 | 18258 | 1830 | 1831 | 1833 | 1835

1814 | 1818 | 1820 | 1823 | 1826 [ 1830 | 1831 | 1833 | 1835 | 1838

RASERL (XHPOERTFT6)
The End of Civil Twilight { Center of Sun 6° below horizon )

BEEYR RRERR
8
&

fd
—
—
o0
8
—
oa
S

=HMar, 1| 1837|1831 | 1827 | 1823 | 1821 | 1819 | 1816 | 1814 | 1813 | 1812 | 1811 | 1810
51183 | 1832 | 1828 | 1825 | 1824 | 1823 | 1822 | 1820 | 1820 | 1819 | 1819 | 1818
9| 1835|1832 | 1830 | 1828 | 1827 | 1827 | 1827 | 1827 | 1827 | 1827 | 1827 | 1827
13 | 1834 | 1832 | 1831 | 1831 | 1831 | 1831 | 1832 | 1833 | 1834 | 1835 | 1835 | 18 37
17 | 1832 | 1832 { 1832 | 1833 | 1834 | 1835 | 1B37 | 1840 | 1841 | 1842 | 1844 | 1846

21 | 1831 | 1832 [-1833 | 1836 | 1837 | 1840 | 1842 | 1846 | 1848 | 1850 | 1852 | 18 55
25 | 1830 | 1832 | 1834 | 1838 | 1841 | 1844 | 1848 | 1853 | 1855 | 1858 [ 1901 | 194
29 | 1829 | 1832 | 1835 | 1841 | 1844 | 1848 | IR53 | 1859 | 1902 | 1905 | 1909 | 1913
33| 1828 | 1832 | 1837 | 1843 | 1847 | 1852 | 1858 | 1906 | 1909 | 1913 | 1918 | 1923

SRR (KBPLERFT 1)
The End of Nautical Twilight  Center of Sun 12° below horizon )

=HMar. 1| 1901 | 1856 | 1853 | 1851 | 1850 | 1850 | 1850 | 1851 | 1852 | 1853 | 1854 | 1855
511900 | 1856 | 1854 | 1853 | 1853 | 1854 | 1856 | 1858 | 1859 | 1900 | 1902 | 1904

911859 | 1856 | 1855 | 1856 | 1857 | 1858 | 1901 | 1904 [ 1906 | 1908 | 1910 | 1913

13 [ 1858 | 1856 | 1856 | 1858 | 1900 | 1903 | 1906 | 1911 | 1913 [ 1916 | 1919 | 1923

17 | 1856 | 1856 | 1858 | 1901 | 1904 [ 1907 | 1911 | 1918 | 1920 | 1924 | 1928 | 1932

21 | 1855 | 1856 | 1859 (1904 | 1907 | 1911 | 1917 [ 1924 | 1928 | 1932 | 1937 | 1942

25| 1854 1 1856 | 1900 (1906 | 1910 | 1916 | 1922 | 1931 | 1935 | 1940 | 1946 | 1952

29 | IB53 | 1856 | 1901 | 1909 | 1914 | 1920 { 1928 | 1938 | 1943 | 1949 | 1955 | 20 (2

331 IR52 | 185611902 | 1911 | 1917 | 1925 [ 1934 | 1945 | 1951 | 1957 [ 2004 | 2013
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SUNSET AND EVENING TWILIGHT, 2007

IR TFE Greenwich Meridian

i %
3 # N la.| 10° 200 30° 35° 40° 45° 50° 52° 54° 56° 58° 60°
Date
H # Sunset
H| hm hm hm hm h m hm hm hm hm hm hm hm hm
WA Apr. 1 | 1807 | 1810 | 1814 | 1818 | 1821 | 1824 | 1827 | 1831 | 1833 | 1835 | 1837 | 1840 | 1843
21807 1810 | 1814 | 1819 | 1822 | 1825 | 1828 | 1833 | 1835 | 1837 | 1839 | 1842 | 18 45
31807 {1810 | 1815 | 1820 | 1823 | 1826 | 1830 | 1834 | 1836 | 1839 | 1841 | 1844 | 1848
4 1806 | 1810 [ 1815 | 1820 | 1823 | 1827 | 1831 | 1836 | 1838 | 1841 | 1843 | 1847 | 1850
5(1806 | 1810 [ 1815 [ 1821 | 1824 | 1828 | 1832 | 1837 | 1840 | 1843 | 1846 | 1849 | 1853
6| 1806 | 1B10 | 1816 | 1821 | 1825 (1829 | 1833 | 1839 | 1842 | 1844 | 1848 | 1851 | 1855
7| 1806 | 1810 | 1816 | 1822 | 1826 { 1830 | IB35 | 1841 | 1843 | 1846 | 1850 | 1853 | 18 57
8| 1805 | 1810 | 1816 | 1823 | 1826 | 1831 | 1836 | 1842 | 1845 | 1848 | 1852 | 1856 | 1900
9 (1805 | 1810 [ 1816 | 1823 | 1827 | 1832 | 1837 | 1844 | 1847 | 1850 { 1854 | 1858 | 1902
10| 1805 | 1810 | 1817 | 1824 | 1828 | 1833 | 1839 | 1845 | 1B48 [ 1852 | 1856 | 1900 | 1905
11 | 1804 | 1B 10 | 1817 | 1824 | 1829 | 1834 | 1840 | 1847 | 1850 [ 1854 | 1858 | 1902 | 1907
12 1804 | 1810 | 1817 | I8B25 1830 | 1835 | 1841 | 1848 | 1852 | 1856 | 1900 | 1904 | 1910
13 | 1804 | 1810 | 1818 | 1826 | 1830 | 1836 | 1842 | 1850 | 1854 | 1857 | 1902 | 1907 | 1912
14| 1804 | 1810 | IB18 | 1826 | 1831 | IB37 | 1844 | 1852 | 1855 | 1859 | 1904 | 1909 | 1915
15| 1803 | 1810 | 1B 18 | 1827 | 1832 | IB38 | IB45 | 1853 | 1857 | 1901 | 1906 | 1911 | 1917
16 | 1803 | 1810 | IBIB | 1828 | 1833 | 1839 | 1846 | IB55 | 1859 | 1903 | 1908 [ 1913 | 1920
17 | 1803 | 1810 | 1819 | 1828 | 1834 | 184D | 1847 | IB56 | 1900 | 1905 | 1910 | 1916 | 1922
18 [ 1803 | 1810 | 1819 | IB29 | 1835 | 1841 | 1849 | 1858 | 1902 | 1907 | 1912 [ 1918 | 1925
19 | 1803 | 1810} 1819 | 1829 | 1835 | 1842 | 1B50 | 1859 | 1904 | 1909 | 1914 | 1920 | 1927
20 | 1802 [ 1811 | 1820 | I1B30 | 1836 | 1843 | 1851 | 1901 | 1906 | 1911 | 1916 | 1922 | 1929
21 | 1802 [ 1811 | 1820 | 1831 | 1837 | 1B44 | 1852 | 1903 | 1907 | 1912 | 1918 | 1925 | 1932
22 | 1802 [ 1811 | 1820 | IB3] | IB3B | IB45 | 1854 | 1904 | 1909 | 1914 | 1920 | 1927 | 1934
23 {1802 [ 1811 | 1821 | 1832 | 1839 | I1B46 | IBS5 | 1906 | 1911 | 1916 | 1922 | 1929 | 1937
24 {1802 | 1811 | 1821 | I1B33 | 1839 | 1B47 | 1856 | 1907 | 1912 | 1918 | 1924 | 1931 | 1939
25 1801 | 1811 | 1821 | IR33 | 1840 | 1848 | IB57 | 1909 | 1914 | 1920 | 1926 | 1934 | 1942
26 (1801 | 1811 | 1822 | 1834 | 1841 | 1849 | 1859 | 1910 | 1916 | 1922 | 1928 | 1936 | 1944
2711801 | 1811 | 1822 | 1B35 | 1842 | 1850 { 1900 | 1912 | 1917 | 1924 | 1930 | 1938 | 1947
2811801 | 1811 | 1822 | 1835 | 1843 | 1851 [ 1901 | 1913 | 1919 | 1925 | 1932 | 1940 | 1949
20| 1801 | 1811 | 1823 | 1836 | 1843 | 1852 | 1902 | 1915|1921 | 1927 | 1934 | 1943 | 1952
301801 | 1811 | 1823 | 1836 | 1844 | 1853 [ 1904 | 1917 | 1922 | 1929 | 1936 | 1945 | 1954
RA§EL ( KEP.LCERTT 6 )
i} The End of Civil Twilight { Center of Sun 6° below horizon )
POH Apr. 1 | 1828 | 1832 | 1836 | 1842 | 1846 | 1851 | 1857 | 1904 | 1907 | 1911 | 1915 | 1920 | 1926
501827 | 1832 | 1837 [ 1845 | 1850 | 1855 | 1902 [ 1911 | 1915 | 1919 | 1924 | 1930 | 1936
9| 1826 | 1832 | 1839 | 1848 | 1853 | 1900 | 1907 | 1917 (1922 | 1927 [ 1933 | 1939 | 1947
131825 | 1832 | 1840 | IB50 | IB56 | 1904 | 1913 {1924 { 1929 | 1935 | 1942 | 1949 | 1958
171824 | 1832 | 1841 | 1853 | 1900 | 1908 | 1918 | 1931 { 1937 | 1943 | 1951 | 1959 | 2009
21 | 1823 | 1832 1843 | 1856 | 1903 | 1913 | 1924 | 1938 | 1944 | 1952 | 2000 | 2009 | 2021
25 | 1823 [ 1833 | 1844 | 1858 | 1907 [ 1917 | 1929 | 1944 | 1952 | 2000 | 2009 | 2020 | 2032
2011822 | 1833 | 1846 | 1901 | 1910 [ 1921 | 1935 {1951 | 1959.| 2008 | 2019 | 2030 | 2044
33 1822 [ 1834 | 1847 | 1904 | 1914 [ 1926 | 1940 [ 1958 | 2007 | 2017 | 2028 | 2041 | 20 56
BERRA (KRPOERTT 1)
The End of Nautieal Twilight { Center of Sun 12° below horizon )

PSH Apr. 1 | 1852 | 1856 | 1902 | 1911 [ 1916 | 1923 | 1932 | 1943 | 1949 | 1955 | 2002 | 20 10 | 201
5| 1851 | 1856 | 1903 | 1913 | 1920 | 1928 | 1938 | 1951 | 1957 | 2004 | 2012 | 2021 | 2032

9| 1850 | 1856 | 1905 | 1916 | 1924 | 1933 | 1944 | 1958 | 2005 | 2013 | 2022 | 2032 | 20 4
13 | 1849 | 1857 [ 1906 | 1919 | 1927 | 1937 | 1950 | 2006 | 2013 | 2022 | 2032 | 2044 | 2058
17 | 1848 | 1857 | 1908 | 1922 | 1931 | 1942 | 1956 | 2013 | 2022 | 2032 | 2043 | 2057 | 2113
21 | 1848 | 1857 | 1900 | 1925 | 1935 | 1947 | 2002 | 2021 | 2031 | 2042 | 2054 | 2110 | 2128
25 | 1847 | 1858 | 1911 | 1928 (1939 | 1952 | 2008 | 2029 | 2040 | 2052 | 2106 | 2123 | 2145
29 { 1847 | 1859 | 1913 | 1931 | 1943 | 1957 | 2014 | 2038 | 2049 | 2102 | 2118 | 2138 | 2204
3311847 1 1859 | 1915 | 1934 ; 1947 | 2002 [ 2021 | 2046 | 2058 | 2113 [ 2131 (2154 | 2235
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MORNING TWILIGHT AND SUNRISE, 2007

& S TR B8ASRT 5I8Y PRAGE $IIRR AmR{Y /29N SmLI A
- I IO O — IENMENM MM O Mo Moo, o~
% ESNRR2R §REE ABRTR 829BR 88I5% LKANRT 99785 BR=ARN QARS8 8
[7s} SN ——D NN I - TN MMM MMM M, oo J
g ENREIQS ZBXJ REOBE $R8I Co2SE 23988 AXRR® 23ISR 8RIAR I
% LN - menenened Neloiey g w AT Mo oe Menomo menmom Lag
e £2RADE RARD FFELEB SERQ AN82E ZI-=2k Z2BsS8R KARHER 2¥wEIC 3
ﬁ S CICIICI ] - LR BT B T R R TS ST AT T ST TN e oo oy
1 — —_— - —
—
2 e SHFHE 22RD ~ RIKRE 2237 ~AR{Y H|x=Cn 2N285 SILEZ8 REEAR W
'e} . o L e e I T R R ] m e oo T wddTrs S LT dwATT oo e
~ g ———— :
N ?m eIBRGH =3RY Tz 3AYRN {xoo FAAHR ARLIN S22 o0=gy 582939 A
frat l? LY T L R e T T __.,MM LOAMMM e Sttt TS St E, wAL LS Sttt o
& 3 .
mT,.u
e | 7 =2=3Sc 8883 5 =083% 29 . RITYY $U9AR BRINY RARNS OILAN =
-t .Erm S MMM Aoeel g e e F Towts wTwIT wwwTT FwTE ST |
g z.
IR} ° ; _
w # s RRI8M Rxgs F ~8c5=S 8883 SREGE AIRGRE FFGTEYE ILILT 238G A
ET <=mmmor oo, B wawss st JH WSS YTt STt Wt FwH 1|
KB ._AM —
E et —
& ~E £283HER RFIL & IRIAFAE JH\= =228E8 8338z 2RBRKE KWARAR RAHER ¥
o Mmm SHFFON mme g S TT F I T rmwnmnnin nmnnnn wt sttt St T 1
PE — S —
g | BL e8%Io8 8338 RL 69999 5439 RCONT o0do2 23BVBSZ 88SSY 3399 3
i St ﬁ sttt <ttt VAW NINNNE MAnAn Rnnny nnnn v vy
ﬁm i
& $ =T®RRIE RARK 83358 RBRRAR ~nal% B¥RES8 80443 AR HNHRS 5
m St ettt M L la LTt N i LINNNY \ANTIN DB nney nnnee nnviean v
EN e RAERR 29%2% aR=EmE 2ann Y9999 ITIFE IR ARARR BR=E=R 3
— R A AL LN AR Ll el e R T BT e T NNBNY AN Mannn nnne nnnnn w
e eSE888 8888 AEREs 2884 AZRCRN RAR0RA KORER ARRRE ARAKA et
SNy nann wnnnY B VAN MNnnEn nnnnen nnnnn nnvinn w
HMsgnn RG_8 Msgmn S98R Wz,is er0og Dumyn QnEAR INNIQ 2
m m w
H W 2

10



HEMEEL, 2007 4

SUNSET AND EVENING TWILIGHT, 2007

KHREHTF B Greenwich Meridian
. I &
A La- | O 10° 20° 30° 35° | Ar 45° 50° 52° 54° 56° 58° or
Date
H B Sunset

hm hm hm hm hm hm hm hm hm hm h m hm hm

A Mayl | 1801 | 1811 [ 1823 | 1837 | 1845 | 1854 [ 1905 | 1918 | 1924.| 1931 | 1939 { 1947 | 1957

2| 1800 | 1812 | 1824 | 1838 | 1846 | 1855 | 1906 | 1920 | 1926 | 1933 [ 1941 | 1949 | 1959

31800 | 1812 | 1824 | 1838 | 1847 | 1856 | 1907 | 1921 | 1927 [ 1935 | 1943 | 1952 | 2002

4 1800 | 1812 | 1824 | 1839 | 1847 | 1857 | 1909 | 1923 | 1929 | 1936 [ 1945 | 1954 | 204

5011800 | 1812 | 1825 | 1840 | 1848 | 1858 | 1910 | 1924 | 1931 | 1938 | 1947 | 195 | 2007

6| 1800 | 1812 [ 1825 | 1840 | 1849 | 1859 | 1911 | 1926 | 1932 | 1940 | 1949 | 1958 | 2009

T 1800 | 1812 | 1826 | 1841 | 1850 [ 1900 [ 1912 | 1927 | 1934 | 1942 | 1950 | 2000 | 20 12

8| 1BOO ! 1812 | 1826 | i842 | 1851 | 1901 | 1914 | 1929 | 1936 | 1944 | 1952 | 2003 | 2014

9| 1800 [ 1813 | IB26 | 1842 | 1852 [ 1902 | 1915 | 1930 | 1937 | 1945 | 1954 | 2005 | 20 17

10| 1800 | 1813 | 1827 | 1843 | 1852 | 1903 | 1916 | 1932 | 1939 | 1947 [ 1956 | 2007 | 20 19

11 | 1800 | 1813 | 1827 | 1844 | 1853 { 1904 | 1917 | 1933 | 1941 | 1949 [ 1958 | 2009 | 20 21

12 | 1800 | 1813 | 1828 | 1844 | 1854 | 1905 | 1918 | 1935 | 1942 | 1951 | 2000 | 2011 | 2024

13 (1800 | 1813 | 1828 | 1845 | 1855 11906 | 1920 | 1936 | 1944 | 1952 ) 2002 | 2013 | 2026

14 | 1800 | 1813 | 1828 | 1845 | 1856 | 1907 | 1921 | 1937 | 1945 | 1954 | 2004 | 2015 | 2029

151800 | 1814 | 1829 | 1846 | 1856 | 1908 | 1922 | 1939 | 1947 | 1956 | 2006 | 2018 | 20 31

16 | 1800 | 1814 | 1829 | 1847 | 1857 | 1909 | 1923 | 1940 | 1948 | 1957 | 2008 | 2020 | 20 33

17 [ 1800 | 1814 | 1830 | 1847 | 1858 | 1910 | 1924 | 1942 | 1950 | 1959 | 2010 [ 2022 | 2036

18 [ 1800 | 1814 | 1830 | 1848 | 1839 | 1911 | 1925 1943 | 1951 [ 2001 | 2011 | 2024 | 2038

191 1800 | 1815 | 1830 | 1849 | 1859 | 1912 , 1926 | 1944 | 1953 [ 2002 | 2013 | 2026 | 20 40

20 {1800 | IB15 | I831 | 1849 | 1900 | 1913 | 1927 | 1946 | 1954 | 2004 | 2015 | 2028 | 2043

21| 1800 | IB15 | 1831 | 1850 | 1901 1914 | 1929 | 1947 | 1956 | 2006 | 2017 | 2030 | 2045

2201800 | 1815 | 1832 | 1851 | 1902 | 1914 | 1930 | 1948 | 1957 | 2007 | 2019 | 2032 | 20 47

23 | 1800 | I8 15 | 1832 | 1851 [ 1902 | 1915|1931 | 1950 | 1959 | 2009 | 2020 | 2033 | 2049

24 [ 1800 | 1816 | 1832 | 1852 | 1903 | 1916 | 1932 | 1951 | 2000 | 2010 | 2022 | 2035 | 20 51

25 | 1800 | 1816 | 1B33 | 1852 | 1904 | 1917 | 1933 | 1952 {2001 | 2012 | 2024 | 2037 | 2053

26| 1801 | 1816 | 1833 | 1853 | 1904 | 1918 | 1934 | 1953 | 2003 | 2013 | 2025 | 2039 | 2055

27 | 1801 | 1816 | 1834 | 1854 | 1905 | 1919 | 1935 | 1954 | 2004 | 2015 | 2027 | 2041 | 2057

28 | 1801 | 1817 | 1834 | 1854 | 1906 | 1919 | 1936 | 1956 | 2005 | 2016 | 2028 | 2042 | 2059

29 | 1801 | 1817 | 1834 | 1855 | 1907 1 1920 | 1937 | 1957 | 2006 | 2017 | 2030 | 2044 | 21 01

30 | 1801 | 1817 { 1835 | 1855 | 1907 [ 1921 | 1937 | 1958 | 2008 | 2019 | 2031 | 2046 | 21 03

311801 [ 181811835 | 1856 | 1908 | 1922 | 1938 | 1959 | 2000 { 2020 | 20337| 2047 | 21 05

RRASER ( AMPLESFET 6 )
: The End of Civil Twilight { Center of Sun 6° below horizon }

fiB Mayl | 1822 | 1833 | 1846 | 1902 | 1912 | 1924 | 1937 | 1955|2003 | 2012 | 2023 | 2036 | 2050

5| 1822 | I8B34 | 1848 | 1905 | 1916 | 1928 | 1943 | 2002 [ 2011 | 2021 | 2033 | 2046 | 2103

9 1822 | 1835 | 1850 | 1908 | 1919 | 1932 | 1948 | 2008 | 2018 | 2029 | 2042 | 2057 | 2115

131822 | 1835 | 1852 | 1911 | 1923 | 1937 | 1954 | 2015 | 2026 | 2037 | 2051 | 2108 | 2128

17| 1822 | 1836 | 1853 | 1914 | 1926 | 1941 | 1959 | 2022 | 2033 | 2046 | 21001 | 2119 | 2141

21 | 1822 | 1837 | 1855 | 1916 | 1929 | 1945 | 2004 | 2028 | 2040 | 2053 | 2110 | 2129 | 21 55

25| 1823 | 1839 | 1857 | 1919 | 1933 [ 1949 | 2008 [ 2034 | 2046 | 2101 | 21 18 | 2140 | 2208

20| 1823 | 1840 | 1859 | 1922 | 1936 | 1952 | 2013 | 2039 | 2052 | 2108 | 2126 | 2149 | 2221

3311824 [ 1841 [ 1900 | 1924 | 1938 | 1955 | 2016 | 2044 | 2058 | 2114 { 2133 | 2158 | 224

BREEL (KM LERTT 120)
The End of Nautical Twilight { Center of Sun 12° below horizon )

FAMay1 | 1847 | 1859 | 1914 | 1933 | 1945 | 1959 | 2018 | 2042 | 2054 | 2108 | 2125 | 2146 | 22 14

5| 1847 | 1900 | 1915 | 1936 | 1949 | 2004 | 2024 | 2050 [ 2103 | 2119 | 2138 | 2202 | 2238

9| 1847 | 1901 | 1917 | 1939 | 1953 | 2009 [ 2030 | 2058 { 2113 [ 2130 | 2152 | 2221 | 2311

13 | 1847 | 1902 | 1919 | 1942 | 1957 | 2014 | 2037 | 2107 | 2123 | 2142 | 2206 | 22 42 ]

17 | 1847 | 1903 | 1921 | 1945 | 2000 | 2019 | 2043 | 2115 | 2132 | 2154 | 2222 | 23 10 =

21 (1848 | 1904 | 1923 | 1948 | 2004 {2024 [ 2049 | 2123 | 2142 | 2206 | 2239 e= [}

25 | 1848 | 1905 (1925 (1951 | 2008 | 2028 | 2054 | 2131 | 2151 | 2218 | 2259 ] 23

20 | 1849 | 1906 | 1927 | 1954 | 2011 [ 2032 | 2059 | 2138 | 2200 | 2230 | 2324 e =
331185011908 | 1929 | 1957 | 2014 [ 2036 | 2104 | 2145 | 2208 | 22 41 EE | =3 | Em

1

—
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MORNING TWILIGHT AND SUNRISE, 2007

KHERTHE Greenwich Meridian

BRI ( KEPLESFF 120)
The Beginning of Nautical Twilight { Center of Sun 12° below horizon )
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RARME ( KT CEBTFT6)
The Beginning of Civil Twilight ( Center of Sun 6° below horizon!
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HEMBELL, 2007 F
SUNSET AND EVENING TWILIGHT, 2007
WHBIET B Greenwich Meridian

I &
H i N La.| g 10° | 20° 30° 35° | 40° | 45° 500 | 520 | 54° | 56° 58° | 60°
Date
H B Sunset
H| hm h m hm hm hm hm hm hm hm hm hm hm hm

AHJun. 1 | 1801 [ 1818 | 1836 | 1856 | 1908 | 1922 | 1939 | 2000 | 2010 | 2021 | 2034 | 2049 | 21 O7
21802 | 1818 [ 1836 | 1857 [ 1909 | 1923 | 1940 | 2001 | 2011 | 2022 | 2035 | 2050 | 2109
3 (1802 | 1818 (1836 | 1857 [ 1910 | 1924 | 1941 | 2002 | 2012 { 2023 | 2037 | 2052 | 21 10
4 | 1802 | 1819 (1837 | 1858 | 1910 | 1925 | 1942 | 2003 | 2013 | 2025 | 2038 | 2053 | 2112
51802 | 1819 (1837 | 1858 [ 1911 | 1925 | 1942 | 2004 | 2014 { 2026 | 2039 | 2055 | 2113
6| 1802 | 1819 | IB37 | 1859 | 1911 | 1926 | 1943 | 2005 | 2015 | 2027 | 2040 | 2056 | 21 15
71802 | 1819} 1838 | 1859 | 1912 | 1926 | 1944 | 2005 | 2016 | 2028 | 2041 | 2057 | 21 16
81803 | 1820 1838 | 1900 | 1912 | 1927 | 1944 | 2006 | 2017 | 2029 [ 2042 | 2058 | 21 18
9 | 1803 | 1820 | 1838 | 1900 | 1913 | 1928 | 1945 [ 2007 | 2018 | 2030 | 2043 | 2059 | 2119

10 [ 1803 | 1820 | 1839 | 1900 | 1913 | 1928 | 1946 | 2008 | 20018 | 2030 | 2044 | 2100 | 21 20
11 | 1803 [ 1821 { 1839 | 1901 | 1914 | 1929 | 1946 | 2008 | 2019 | 2031 { 2045 ; 2101 | 2121
12 | 1803 | 1821 | 1840 | 1901 | 1914 | 1929 | 1947 | 2009 | 2020 | 2032 | 2046 | 2102 | 21 22
13| 1804 [ 1821 | 1840 | 1902 | 1915 | 1930 | 1947 | 2010 | 2020 | 2033 | 2047 | 2103 | 2123
14 | 1804 | 1821 | 1840 [ 1902 | 1915 | 1930 | 1948 | 2010 | 2021 | 2033 | 2047 | 214 | 21 24
15 | 1804 | 1822 | 1840 | 1902 | 1915 | 1930 | 1948 | 2011 | 2022 | 2034 | 2048 | 2105 | 2125
16 | 1804 | 1822 | 1841 | 1903 | 1916 | 1931 | 1949 | 2011 | 2022 | 2034 | 2049 | 2105 | 21 26
17 [ 1B05 | 1822 | 1841 [ 1903 | 1916 | 1931 | 1949 | 2012 | 2023 | 2035 | 2049 | 2106 | 21 26
18] 1805 | 1822 | 1841 [ 1903 | 1916 | 1931 | 1949 | 2012 | 2023 | 2035 | 2049 | 2106 | 21 27
191805 | 1823 | 1842 | 1904 | 1917 | 1932 | 1950 | 20012 | 2023 | 2036 | 2050 | 2107 | 21 27
20 {1805 | 1823 | 1842 | 1904 | 1917 | 1932 | 1950 | 2013 | 2023 | 2036 | 2050 | 2107 | 21 27
21 1BO05 | 1823 | 1842 | 1904 [ 1917 | 1932 | 1950 | 2013 [ 2024 | 2036 | 2050 | 21 07 | 2128
22 11806 | 1823 | 1842 | 1904 | 1917 | 1932 | 1951 | 2013 | 2024 | 2036 | 2051 | 2107 | 21 28
23| 1806 | 1823 | 1842 | 1905 | 1918 | 1933 [ 1951 | 2013 | 2024 | 2037 | 2051 | 2108 | 21 28
24 | 1806 | 1824 | 1843 | 1905 [ 1918 | 1933 1 1951 | 2013 | 2024 | 2037 1 2051 | 21 08 | 2128
25| 1806 | 1824 | 1843 | 1905 | 1918 [ 1933 1 1951 | 2013 | 2024 | 2037 | 2051 | 2107 | 2128
26| 1806 | 1824 | 1843 | 1905 | 1918 | 1933 | 1951 | 2013 | 2024 | 2036 | 2051 | 2107 | 21 28
27 | 1807 | 1824 | 1843 { 1905 | 1918 | 1933 | 1951 | 2013 | 2024 | 2036 | 2050 | 2107 | 21 27
28| 1807 | 1824 | 1843 | 1905 | 1918 | 1933 | 1951 | 2013 | 2024 | 2036 | 2050 | 2107 | 21 27
20| 1807 | 1825 | 1843 | 1905 | 1918 | 1933 | 1951 | 2013 | 2024 | 2036 | 2050 | 2106 | 21 27
30 | 1807 | 1825 | 1843 | 1905 | 1918 | 1933 | 1951 | 2013 | 2024 | 2036 | 2050 | 2106 | 21 26
i 4
RAGEL ( KHPLERFET 60 )
The End of Civil Twilight { Center of Sun 6° below horizon )

A Jun. 1| 1824 | 1841 [ 1900 1923 | 1938 | 1955 | 2016 | 2043 | 2056 | 2112 | 2132 | 2156 | 2231
511824 | 1842 [ 1901 | 1926 | 1940 | 1958 | 2019 | 2047 | 2101 | 2118 | 2138 | 2205 | 2243
9| 1825 | 1843 | 1903 | 1927 | 1942 | 2000 | 2022 | 2051 [ 2106 | 2123 | 2144 | 2212 | 2255

131826 | 1844 | 1904 | 1929 | 1944 | 2002 | 2025 | 2054 | 2109 | 2127 | 2149 | 2218 | 2305
1711827 | 1845 | 1906 | 1930 | 1946 | 2004 | 2026 | 2056 | 2111 | 2129 | 2152 | 2221 | 2312
21 | 1828 | 1846 } 1907 | 1932 | 1947 | 2005 | 2028 | 2058 | 2113 | 2131 | 2153 | 2223 |1 23 15
25| 1829 | 1847 | 1907 | 1932 | 1948 | 20060 | 2028 | 2058 | 2113 | 2131 | 2153 | 2223 | 2313
29| 1830 | 1848 | 1908 | 1933 | 1948 | 2006 | 2028 | 2057 | 2112 | 2130 | 2152 | 2221 | 307
331830 | 1848 | 1908 | 1932 | 1947 | 2005 | 2027 | 2056 | 2110 | 2128 | 2149 | 2216 | 2259
BBSELE (KR LERTET 12 )
The End of Nautical Twilight { Center of Sun 12° below harizon )

AHJun. 1| 1850 | 1907 | 1929 1956 | 2014 | 2035 | 2103 | 2143 | 2206 | 2239 == ] =3
511850 | 1909 | 1931 | 1958 | 2016 | 2038 | 2107 | 2150 | 2214 | 2250 = ] =
9| 1851 | 1910 | 19322001 {2019 | 2041 | 2111 | 2155 (2221 | 2301 ] -] ]
13 | 1852 [ 1911 [ 1934 | 2002 | 2021 | 2044 | 2114 | 2159 | 2226 | 23 (9 ] -] [ ]
17 | 1853 [ 1912 | 1935 | 2004 | 2022 | 2046 | 2116 | 2202 | 2230 | 2316 [ ] -] [ ]

21 | 1854 11913 [ 1936 | 2005 | 2024 | 2047 | 2118 | 2203 | 2231 | 2319 [ 2] -] [ |
2511855 11914 | 1937 | 2006 | 2024 | 2047 | 2118 | 2203 | 2231 | 23 17 -] [ -] =
2911856 | 1915 ) 1937 | 2006 | 2024 | 2047 | 2117 | 2202 | 2229 | 23 12 ] [ ] -
33| 1856 | 1915 | 1937 12006 | 2024 12046 | 2116 12159 1222512305 | wm | wm | wmw
13
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MORNING TWILIGHT AND SUNRISE, 2007

HBHEIE T T8 Greenwich Meridian

MR (KB OERT T 120)
The Begining of Nautical Twilight { Center of Sun 12° below horizon }
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HEMBZA, 2007

SUNSET AND EVENING TWILIGHT, 2007

RHRIE IS T*F M Greenwich Meridian

23
L. (P 10° | 200 | 30° | 35° | 40° | 45° | 50° | 532° | 54° 58° | 60°
5] % Sunset
5] hm hm hm hm hm hm hm hm hm hm h m hm hm

LHJul. 1| 1807 | 1825 | 1844 | 1905 | 1918 | 1933 | 1951 | 2013 | 2023 | 2035 | 2049 | 2105 | 21 25
21808 [ 1825 | 1844 | 1905 | 1918 | 1933 | 1950 | 2012 | 2023 | 2035 | 2049 | 2105 | 21 25
31808 [ 1825 | 1844 [ 1905 | 1918 | 1933 | 1950 | 2012 | 2022 | 203 | 2048 | 21 4 | 21 24
4| 1808 | 1825 | 1844 | 1905 | 1918 [ 1932 | 1950 | 2012 | 2022 | 2034 | 2047 | 2103 | 21 23
5| 1808 [ 1825 [ 1844 | 1905 | 1918 [ 1932 | 1949 | 2011 | 2022 | 2033 | 2047 | 2103 | 21 22
61808 | 1825 | 1844 | 1905 | 1917 | 1932 | 1949 | 2011 | 2021 | 2033 | 2046 | 21 02 | 2121
71809 | 1825 | 1844 {1 1905 | 1917 | 1932 | 1949 | 2010 | 2020 | 2032 | 2045 | 2101 | 21 20
81809 | 1825 | 1844 | 1905 | 1917 | 1931 | 1948 § 2010 | 2020 | 2031 | 2044 | 21 00 | 21 18
91809 | 1826 | 1844 | 1904 | 1917 | 1931 1948 | 2009 | 2019 | 2030 | 2043 | 2059 | 21 17
10| 1809 [ 1826 | 1844 | 1904 [ 1916 | 1931 | 1947 | 2008 | 2018 | 2030 | 2042 | 2058 | 21 16
11 | 1809 | 1826 | 1843 | 1904 [ 1916 | 1930 | 1947 | 2008 | 2017 | 2029 | 204] | 2056 | 21 14
12 [ 1809 | 1826 | 1843 | 1904 | 1916 | 1930 | 1946 | 2007 | 2017 | 2028 | 2040 | 2055 | 21 13
131809 | 1826 | 1843 | 1903 | 1915 [ 1929 | 1946 | 2006 { 2016 | 2027 | 2039 | 2054 | 21 11
14| 1809 | 1826 | 1843 | 1903 | 1915 1929 | 1945 | 2005 | 2015 | 2026 | 2038 | 2052 | 21 10
151810 | 1826 | 1843 | 1903 | 1915 [ 1928 | 1944 | 2004 | 2014 | 2025 | 2037 | 2051 | 21 (8
16 | 1810 | 1826 | 1843 | 1902 | 1914 | 1928 | 1944 | 2003 | 2013 | 2023 | 2035 | 2049 | 21 06
17 | 1810 | 1826 | 1842 | 1902 | 1914 | 1927 | 1943 | 2002 | 2012 | 2022 | 2034 | 2048 | 21 (4
18 | 1810 | 1825 | 1842 [ 1902 | 1913 | 1926 | 1942 | 2001 | 2C 11 | 2021 | 2033 | 2046 | 21 (2
19 | 1810 | 1825 | 1842 | 1901 | 1913 | 1926 | 1941 | 2000 | 2009 | 2020 | 2031 | 2045 | 21 0O
20| 1810 | 1825 | 1842 | 1901 | 1912 | 1925 | 1940 | 1959 | 2008 | 2018 | 2030 | 2043 | 20 58
21 | 1810 | 1825 | 1841 | 1900 | 1911 | 1924 | 1939 | 1958 | 2007 | 2017 | 2028 | 2041 | 2056
22| 1810 [ 1825 | 1841 | 1900 [ 1911 | 1923 | 1938 | 1957 | 2006 | 2015 | 2027 | 2039 | 2054
23 /1810 | 1825 | 1841 | 1859 1 1910 | 1923 | 1937 | 1956 | 2004 | 2014 | 2025 | 2038 | 2052
24| 1810 [ 1825 | 1840 | 1859 | 1909 | 1922 | 1936 | 1954 | 2003 | 2012 | 2023 | 2036 | 20 50
25 1810 | 1825 | 1840 | 1858 | 1909 | 1921 | 1935 | 1953 [ 2001 | 2011 | 2022 | 2034 | 2048
26 1810 | 1824 | 1840 | 1858 | 1908 | 1920 | 1934 | 1952 [ 2000 | 2009 | 2020 | 2032 | 20 46
27 1810 | 1824 [ 1839 | 1857 [ 1907 | 1919|1933 | 1950 | 1959 | 2008 | 2018 | 2030 | 20 43
28 | 1810 | 1824 | 1839 | 1856 | 19C7 [ 1918 [ 1932 | 1949 | 1957 | 2006 | 2016 | 2028 | 20 41
29 (1810 | 1824 | 1839 | 1856 | 1906 | 1917 | 1931 | 1248 | 1956 | 2004 | 2014 | 2026 | 20 39
30| 1810 | 1824 | 1838 | 1855 | 1905 | 1916 | 1930 | 1946 | 1954 | 2003 | 2012 | 2023 | 20 36
31181011823 | 1838 [ 1854 | 1904 | 1915 [ 1928 { 1945 | 1952 | 2001 | 2010 2021 | 20 34

RAgEL ( KEPLEBFF6)
) The End of Civil Twilight { Center of Sun 6° below horizon )

R Jul. 1| 1830|1848 | 1908 | 1933 | 1948 | 2005 | 2028 | 2057 | 2111 | 2129 2219|2303
51831 | 1848 | 1908 | 1932 | 1947 12005 | 2026 | 2055 | 2109 | 21 26 214 | 254
9| 1831 | 1848 [ 1908 | 1931 | 1946 | 2003 | 2024 | 2052 | 2106 | 21 22 20|24
131832 | 1848 | 1907 | 1930 | 1944 | 2001 | 2022 | 2048 | 2102 | 21 17 2059 | 232
17 | 1832 | 1848 | 1906 | 1929 | 1942 | 1959 | 2018 | 2044 | 2057 | 21 11 2151 | 220
21 {1832 | 1848 | 1905 | 1927 | 1940 | 1955 { 2014 | 2039 | 2051 | 2105 2141 | 2207
25| 1832 11847 | 1904 | 1925/ 1937 | 1952 | 2010 | 2033 | 2044 | 2057 2131|2154
29 (1832 | 1846 | 1902 | 1922 | 1934 | 1948 | 2005 | 2027 | 2037 | 20 50 2121 | 2141
3301831 118451900 | 1919 | 1930 | 1943 | 2000 | 2020 | 2030 | 20 4] 2110 | 2128

fig e ( KHEP.CERFET 122)
The Fnd of Nautical Twilight ( Center of Sun 12° below horizon )

EHJul. 11856 1915|1937 | 2006 | 2024 | 2047 | 2117 | 2201 | 2227 | 309 | em =] [
501857 [ 191511937 | 2005 | 2023 | 2046 | 2115 | 2158 [ 223 | 300 | &= e =
9| 1857 [ 19151937 | 2004 | 2022 | 2044 : 2112 | 2153 | 2217 | 250 | &= ea =
1311858 | 1915 | 1936 [ 2003 {2020 | 2041 | 2109 | 2148 | 2210 | 2240 { 2338 | em =
17 | 1858 | 1915 | 1935 [ 2001 | 2018 | 2038 | 2105 | 2142 | 2202 | 2229 | 2312 | em en
21 [ 1858 [ 1914 | 1934 | 1959 (2015 | 2034 | 2100 | 2135 | 2154 | 218 | 252 | em ]
25 | 18358 | 1913 | 1932 | 1956 | 2012 | 2030 | 2054 | 2127 | 2144 | 2206 | 2235 | 2327 | =am
29 (1857 | 1912 [ 1930 | 1953 | 2008 | 2026 | 2048 | 2119 | 2135 | 2154 { 2220 | 2257 | w=m
3311857 11911 [ 1928 | 1950 1 2004 | 2020 | 2042 [ 2110 [ 2125 [ 2143 12205 | 2235 | 2331




