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code range 0 BCams (%o) pMC UC age (BP)
TAAA-142653 AD 1535-1539 -26.07 £ 0.58 94.99 + 0.27 412 = 22
TAAA-142654 AD 1540-1544 -20.73 = 0.46 95.17 = 0.27 398 = 22
TAAA-142655 AD 1545-1549 -24.19 = 042 96.35 = 0.26 298 = 21
TAAA-142656 AD 1550-1554 -22.82 = 0.52 95.82 = 0.26 342 = 21
TAAA-142657 AD 1555-1559 -23.54 £ 0.53 95.59 = 0.26 362 = 21
TAAA-142658 AD 1560-1564 -22.92 £ 043 95.56 = 0.26 365 = 21
TAAA-142659 AD 1565-1569 -20.55 + 0.44 95.47 + 0.25 372 = 20
TAAA-142660 AD 1570-1574 -21.12 £ 0.35 95.32 + 0.26 385 = 21
TAAA-142661 AD 1575-1579 -23.37 £ 0.55 95.82 + 0.27 342 = 22
TAAA-142662 AD 1580-1584 -21.70 = 0.41 95.85 = 0.25 340 = 21
TAAA-142663 AD 1585-1589 -21.77 = 0.51 95.23 = 0.26 392 = 21
TAAA-142664 AD 1590-1594 -22.82 = 0.45 95.17 = 0.26 397 = 21
TAAA-142665 AD 1595-1599 -21.20 = 0.51 95.15 = 0.26 399 + 22
TAAA-142666 AD 1600-1604 -22.62 £ 0.34 95.73 = 0.27 350 + 22
TAAA-142667 AD 1605-1609 -24.02 £ 0.52 94.89 + 0.26 421 = 22
TAAA-142668 AD 1610-1614 -22.58 £ (.58 95.67 + 0.28 355 = 23
TAAA-142669 AD 1615-1619 -23.10 £ 0.32 95.47 = 0.27 372 = 22
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AT H AR AR O e 14 SEAAIE - (BOR 52)

code range 6 3Cams (%o) pMC 4C age (BP)
TAAA-142670 AD 1620-1624 -23.21 = 0.61 95.56 + 0.26 364 = 22
TAAA-142671 AD 1625-1629 -22.72 + 047 96.16 = 0.26 314 = 22
TAAA-142672 AD 1630-1634 -20.03 = 0.51 95.39 + 0.26 378 = 21
TAAA-142673 AD 1635-1639 -21.10 £ 0.45 96.03 = 0.26 325 = 21
TAAA-142674 AD 1640-1644 -23.03 = 0.50 96.59 = 0.27 278 = 22
TAAA-142675 AD 1645-1649 -22.92 = 0.43 96.72 = 0.25 268 = 21
TAAA-142676 AD 1650-1654 -23.67 = 0.34 96.94 = 0.27 250 = 22
TAAA-142677 AD 1655-1659 -21.59 = 0.53 97.29 = 0.27 221 = 22
TAAA-142678 AD 1660-1664 -22.43 = 0.35 97.39 £ 0.26 212 £ 21
TAAA-142679 AD 1665-1669 -22.38 = 0.61 97.49 = 0.29 204 + 23
TAAA-142680 AD 1670-1674 -24.39 + 0.46 97.77 £ 0.28 181 = 22
TAAA-142681 AD 1675-1679 -22.03 £ 0.52 97.02 + 0.27 243 + 22
TAAA-142682 AD 1680-1684 -21.00 = 0.31 97.17 = 0.26 230 = 21
TAAA-142683 AD 1685-1689 -22.82 = 0.50 97.88 = 0.27 172 = 21
TAAA-142684 AD 1690-1694 -22.22 = 0.30 98.32 = 0.25 135 = 20
TAAA-142685 AD 1695-1699 -23.24 = 0.49 99.45 + 0.27 44 + 21
TAAA-142686 AD 1700-1704 -22.93 = 0.45 99.09 + 0.28 73 = 22
TAAA-142687 AD 1705-1709 -21.73 = 0.45 99.06 + 0.27 76 = 21
TAAA-142688 AD 1710-1714 -21.57 = 0.49 99.02 £+ 0.26 79 = 21
TAAA-142689 AD 1715-1719 -22.47 £ 0.50 98.04 = 0.25 159 = 20
TAAA-142690 AD 1720-1724 -23.67 £ 0.49 98.29 + (.27 138 + 21
TAAA-142691 AD 1725-1729 -22.33 = 0.38 99.05 = 0.25 76 = 20
TAAA-142692 AD 1730-1734 -22.55 = 0.44 98.53 = 0.26 119 = 21
TAAA-142693 AD 1735-1739 -23.65 = 0.52 97.41 £ 0.27 210 = 21
TAAA-142694 AD 1740-1744 -22.01 = 047 97.77 £ 0.26 181 = 21
TAAA-142695 AD 1745-1749 -21.72 = 0.43 97.88 £ 0.26 172 = 21
TAAA-142696 AD 1750-1754 -23.88 = 0.50 97.55 £ 0.26 199 = 21
TAAA-142697 AD 1755-1759 -21.13 £ 0.46 98.17 = 0.26 148 + 21
TAAA-142698 AD 1760-1764 -22.54 £ 0.36 98.43 + 0.28 127 = 22
TAAA-142699 AD 1765-1769 -24.19 = 0.61 98.55 = (.28 117 = 22
TAAA-142989 AD 1770-1774 -21.09 = 0.33 97.41 = 0.25 211 = 20
TAAA-142990 AD 1775-1779 -20.91 = 0.63 97.28 £ 0.28 221 = 23
TAAA-142991 AD 1780-1784 -22.03 = 0.53 97.34 £ 0.28 216 = 23
TAAA-142992 AD 1785-1789 -21.38 = 0.25 97.26 = 0.27 223 = 22
TAAA-142993 AD 1790-1794 -22.08 = 0.54 96.94 + 0.28 249 + 23
TAAA-142994 AD 1795-1799 -21.87 = 0.58 97.15 £ 0.29 232 = 23
TAAA-142995 AD 1800-1804 -21.20 £ 0.50 98.01 + 0.27 161 = 21
TAAA-142996 AD 1805-1809 -22.75 = 0.42 97.56 = 0.25 198 + 20
TAAA-142997 AD 1810-1814 -22.71 = 0.30 98.35 = 0.27 134 = 21
TAAA-142998 AD 1815-1819 -22.01 = 0.42 98.87 = 0.28 91 + 22
TAAA-142999 AD 1820-1824 -22.22 = 0.51 99.22 + 0.28 62 + 22
TAAA-143000 AD 1825-1829 -21.81 = 0.47 98.99 + 0.28 81 + 22
TAAA-143001 AD 1830-1834 -21.38 = 0.63 97.83 £ 0.27 176 + 22
TAAA-143002 AD 1835-1839 -21.89 = 0.41 98.03 = 0.27 160 = 22
TAAA-143003 AD 1840-1844 -22.82 £ 0.55 98.15 + (.28 150 + 22
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code range 6 3Cams (%o) pMC 4C age (BP)

TAAA-143004 AD 1845-1849 -22.71 = 0.50 98.64 + 0.28 109 = 22
TAAA-143005 AD 1850-1854 -20.83 = 0.42 98.74 £ 0.25 101 = 20
TAAA-143006 AD 1855-1859 -20.47 + 0.39 98.88 = (.28 90 = 22
TAAA-143007 -23.29 £ 0.37 98.45 + 0.27 125 = 22
TAAA-143008 AD 1860-1864 -21.77 = 0.63 98.59 + (.28 113 = 23
TAAA-143009 AD 1865-1869 -23.92 = 0.54 99.17 = 0.28 66 + 22
TAAA-143010 AD 1870-1874 -22.81 = 0.34 99.37 = 0.27 50 = 21
TAAA-143011 -24.83 = 0.30 98.44 = (.26 126 = 21
TAAA-143012 AD 1875-1879 -22.70 = 0.44 98.45 + 0.26 125 = 21
TAAA-143013 AD 1880-1884 -23.62 = 0.53 98.44 + 0.27 125 = 21
TAAA-143014 AD 1885-1889 -22.10 = 0.54 98.23 = 0.28 143 + 22
TAAA-143015 AD 1890-1894 -23.53 £ 0.58 99.24 + 0.29 61 = 23
TAAA-143016 AD 1895-1899 -22.19 + 0.36 99.06 = 0.26 76 = 20
TAAA-143017 AD 1900-1904 -24.56 = 0.55 98.92 = 0.29 86 = 23
TAAA-143018 AD 1905-1909 -23.38 = 0.49 98.79 = 0.27 97 + 21
TAAA-143019 AD 1910-1914 -20.62 = 0.45 98.13 = 0.27 152 = 22
TAAA-143020 AD 1915-1919 -21.89 = 0.43 98.05 + 0.27 157 = 22
TAAA-143021 AD 1920-1924 -23.64 = 0.40 98.12 £ 0.28 152 + 22
TAAA-143022 AD 1925-1929 -22.71 = 0.36 98.00 = 0.25 162 = 20
TAAA-143023 AD 1930-1934 -24.09 £ 0.63 98.40 = 0.29 129 + 23
TAAA-143024 AD 1935-1939 -23.51 £ 0.58 98.41 + 0.26 128 + 21
TAAA-143025 AD 1940-1944 -23.43 = 0.41 98.38 = 0.26 130 = 21
TAAA-143026 AD 1945-1949 -23.84 = 0.51 97.71 = 0.29 186 = 23
TAAA-143027 AD 1950-1954 -22.06 = 0.48 97.29 = 0.27 220 = 22
TAAA-143028 AD 1955-1959 -21.77 = 0.59 106.11 + 0.28

TAAA-143029 P -22.34 = 0.62 157.30 = 0.40

TAAA-143030 AD 1973-1977 -22.00 = 0.41 138.85 + 0.33

TAAA-143031 AD 1978-1982 -21.81 £ 047 128.87 = 0.34

TAAA-143032 AD 1983-1987 -21.07 £ 0.50 120.07 = 0.32

TAAA-143033 AD 1988-1992 -22.22 = 0.39 116.30 = 0.31

TAAA-143029 13 1959 ‘B G & 2 EFFILEZ & A, FRFERZHEETS 20

TAAA-143030 LLEEDEERERUIIBMDO L B D

x£2 BEFVHM (YNKSU-2) F@Ht/ILO—- RS 14 F£R

code range 6 BCams (%o0) pMC 1C age (BP)
TAAA-152690 AD 1493-1497 20.79 = 0.52 95.50 = 0.27 370 = 23
TAAA-152689 AD 1498-1502 20.01 = 0.55 95.21 + 0.28 394 + 23
TAAA-152688 AD 1503-1507 21.95 = 0.59 95.36 = 0.26 381 = 22
TAAA-152687 AD 1508-1512 21.33 £ 0.44 95.25 = 0.27 390 = 22
TAAA-152686 AD 1513-1517 19.26 = 0.65 95.70 = 0.28 352 = 23
TAAA-152685 AD 1518-1522 18.45 = (0.38 95.65 + (.28 357 = 23
TAAA-152684 AD 1523-1527 21.33 = 0.50 95.98 + (.28 329 + 23
TAAA-152683 AD 1528-1532 18.62 + 0.60 95.84 = 0.28 341 + 23
TAAA-152682 AD 1533-1537 20.07 = 0.42 96.19 + 0.27 311 = 22
TAAA-152681 AD 1538-1542 20.27 = 0.40 96.29 + 0.27 303 = 22
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code range 6 3Cams (%o) pMC 4C age (BP)
TAAA-152680 AD 1543-1547 18.46 + 0.51 96.09 = 0.26 320 = 21
TAAA-152679 AD 1548-1552 20.48 = 0.53 96.21 = 0.28 310 = 22
TAAA-152678 AD 1553-1557 21.66 = 0.52 96.51 = 0.26 285 + 22
TAAA-152677 AD 1558-1562 19.28 + 0.44 96.22 + 0.27 309 = 22
TAAA-152676 AD 1563-1567 22.28 = 0.33 96.06 = 0.26 322 = 22
TAAA-152675 AD 1568-1572 20.66 = 0.38 96.22 = 0.25 309 = 20
TAAA-152674 AD 1573-1577 19.22 = 0.61 95.82 = 0.28 343 = 23
TAAA-152673 AD 1578-1582 18.26 £ 0.50 96.12 = 0.26 317 = 21
TAAA-152672 AD 1583-1587 22.23 = 0.30 95.73 = 0.29 350 + 23
TAAA-152671 AD 1588-1592 22.05 = 0.51 95.92 = 0.26 334 + 22
TAAA-152670 AD 1593-1597 21.02 = 0.31 9547 = 0.26 372 = 22
TAAA-152669 AD 1598-1602 20.13 = 0.35 95.44 + 0.27 374 + 22
TAAA-152668 AD 1603-1607 20.23 = 0.45 95.42 + 0.27 376 = 22
TAAA-152667 AD 1608-1612 22.14 £ 0.39 95.90 = 0.26 336 = 22
TAAA-152666 AD 1613-1617 21.25 = 0.38 95.78 = 0.27 346 = 22
TAAA-152665 AD 1618-1622 20.88 = 0.46 95.40 + 0.27 377 + 22
TAAA-152664 AD 1623-1627 19.34 + 0.62 95.81 = 0.28 343 + 23
TAAA-152663 AD 1628-1632 18.12 + 0.46 95.86 = 0.27 339 + 22
F3 KEFT VX (MGTYJ1) FE&Ht/O—RRF 14 ERK
code range 6 %Cams (%) pMC 1C age (BP)
TAAA-152626 AD 1646-1648 -25.28 £ (0.55 96.64 = 0.28 274 = 22
TAAA-152625 AD 1649-1651 -22.47 £ 0.38 97.03 = 0.28 242 + 23
TAAA-152624 AD 1652-1654 -24.37 £ 0.36 96.74 = 0.27 266 + 22
TAAA-152623 AD 1655-1657 -25.03 £ 0.33 96.72 = 0.26 267 = 21
TAAA-152622 AD 1658-1660 -23.74 £ 047 97.06 = 0.27 239 = 22
TAAA-152621 AD 1661-1663 -25.22 £ 0.29 97.24 += 0.27 225 = 22
TAAA-152620 AD 1664-1666 -24.78 = 0.32 97.30 = 0.27 219 = 22
TAAA-152619 AD 1667-1669 -24.35 = 0.39 97.40 = 0.27 211 £ 21
TAAA-152618 AD 1670-1672 -24.72 £ 047 97.60 + 0.26 195 + 21
TAAA-152617 AD 1673-1675 -23.85 £ 0.35 97.68 = 0.28 188 + 22
TAAA-152616 AD 1676-1678 -23.08 £ 0.54 97.58 = 0.28 196 + 23
TAAA-152615 AD 1679-1681 -23.39 £ 0.45 96.98 = 0.28 246 + 23
TAAA-152614 AD 1682-1684 -23.81 £ 0.54 97.17 = 0.29 230 = 23
TAAA-152613 AD 1685-1687 -23.95 = 0.41 97.45 = 0.27 207 = 22
TAAA-152612 AD 1688-1690 -23.53 = 0.49 97.47 = 0.27 205 = 21
TAAA-152611 AD 1691-1693 -22.87 = 0.53 97.84 = 0.29 175 £ 23
TAAA-152610 AD 1694-1696 -23.68 £ 0.59 98.10 = 0.28 153 £ 22
TAAA-152609 AD 1697-1699 -23.54 £ 0.48 98.09 = 0.29 154 £ 23
TAAA-152608 AD 1700-1702 -23.89 £ 0.36 98.59 = 0.28 113 + 22
TAAA-152607 AD 1703-1705 -23.89 £ 0.45 98.84 = 0.28 93 = 23
TAAA-152606 AD 1706-1708 -23.95 £ 0.32 98.80 + 0.26 97 = 20
TAAA-152605 AD 1709-1711 -23.53 £ 0.37 98.75 + 0.26 100 = 21
TAAA-152604 AD 1712-1714 -23.26 = 0.39 98.84 = (.28 94 + 22
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code range 6 3Cams (%o) pMC 14C age (BP)
TAAA-152603 AD 1715-1717 -24.34 = 0.51 98.82 = 0.27 95 = 22
TAAA-152602 AD 1718-1720 -23.47 £ 0.33 98.74 = 0.28 101 + 22
TAAA-152601 AD 1721-1723 -23.04 £ 0.62 98.17 = 0.28 148 + 22
TAAA-152600 AD 1724-1726 -24.03 £ 0.52 98.34 + 0.29 134 + 23
TAAA-152599 AD 1727-1729 -22.72 £ 0.40 98.61 = 0.28 112 = 22
TAAA-152598 AD 1730-1732 -22.99 = 0.51 98.76 = 0.28 100 = 22
TAAA-152597 AD 1733-1735 -23.37 £ 0.49 98.51 = 0.29 120 £ 23
TAAA-152596 AD 1736-1738 -23.78 £ 0.44 98.02 + 0.27 160 + 21
®4 FEMHE/ X4t (STSAB1) F#it/lO—XxF 14 FR
code range 6 3Cams (%o) pMC 1C age (BP)
TAAA-52515 AD 1781-1783 -21.04 = 0.53 97.56 = 0.26 198 = 21
TAAA-52514 AD 1784-1786 -21.68 = 0.38 97.03 = 0.24 242 = 20
TAAA-52513 AD 1787-1789 -19.92 £ 0.36 97.06 + 0.26 239 = 21
TAAA-52512 AD 1790-1792 -21.17 £ 0.40 96.79 = 0.27 261 + 22
TAAA-52511 AD 1793-1795 -20.36 + 0.57 97.31 = 0.28 219 + 22
TAAA-52510 AD 1796-1798 -20.02 £ 0.67 97.50 = 0.29 203 = 23
TAAA-52509 AD 1799-1801 -20.11 £ 0.33 97.40 = 0.26 211 = 21
TAAA-52508 AD 1802-1804 -20.11 = 0.51 97.49 = 0.27 204 = 22
TAAA-52507 AD 1805-1807 -21.25 = 0.48 97.73 = 0.28 184 = 22
TAAA-52506 AD 1808-1810 -19.79 £ 0.60 97.81 = 0.27 177 £ 21
TAAA-52505 AD 1811-1813 -19.77 £ 0.54 97.99 + (.28 163 £ 22
TAAA-52504 AD 1814-1816 -20.60 £ 0.53 97.73 = 0.28 184 + 22
TAAA-52503 AD 1817-1819 -21.66 £+ 0.50 98.16 = 0.28 149 + 22
TAAA-52502 AD 1820-1822 -19.61 = 0.61 98.07 + 0.28 156 + 23
TAAA-52501 AD 1823-1825 -20.31 £ 0.37 98.24 + 0.26 142 £ 21
TAAA-52500 AD 1826-1828 -21.87 £ 0.38 98.58 + 0.27 115 £ 21
TAAA-52499 AD 1829-1831 -19.98 + 0.47 97.91 = 0.26 169 = 21
TAAA-52498 AD 1832-1834 -21.83 = 0.56 98.29 = 0.27 138 = 21
TAAA-52497 AD 1835-1837 -21.06 £ 0.49 97.70 = 0.26 186 + 21
TAAA-52496 AD 1838-1840 -20.74 £ 0.56 97.65 + 0.27 191 £ 21
TAAA-52495 AD 1841-1843 -20.88 + (.42 98.40 = 0.26 129 £ 21
TAAA-52494 AD 1844-1846 -20.35 £ 0.26 98.35 = 0.26 133 £ 21
TAAA-52493 AD 1847-1849 -20.60 £ 0.27 98.27 + 0.27 139 + 22
TAAA-52492 AD 1850-1852 -20.96 + 0.33 98.37 = 0.28 131 = 22
TAAA-52491 AD 1853-1855 -19.36 = 0.39 98.21 = 0.28 145 = 22
TAAA-52490 AD 1856-1858 -20.63 = 0.37 98.41 = 0.27 128 = 22
TAAA-52489 AD 1859-1861 -20.00 £ 0.65 98.36 + 0.29 132 £ 23
TAAA-52488 AD 1862-1864 -19.92 = 0.51 98.43 + 0.29 127 £ 23
TAAA-52487 AD 1865-1867 -18.88 + 0.24 98.15 = 0.26 149 + 21
TAAA-52486 AD 1868-1870 -20.13 £ 047 98.13 = 0.28 151 + 22
TAAA-52485 AD 1871-1873 -19.71 £ 045 98.24 + 0.27 142 + 22
TAAA-52484 AD 1874-1876 -20.75 £ 0.35 98.48 + 0.27 123 = 22
TAAA-52483 AD 1877-1879 -20.96 = 0.34 98.52 = 0.27 119 = 22
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code range 6 3Cams (%o) pMC 14C age (BP)
TAAA-52482 AD 1880-1882 -21.14 = 0.35 98.58 = 0.25 114 = 20
TAAA-52481 AD 1883-1885 -20.19 = 0.29 98.16 = 0.27 148 + 22
TAAA-52480 AD 1886-1888 -20.62 = 0.31 98.51 = 0.25 120 = 20
TAAA-52479 AD 1889-1891 -21.08 £ 0.34 98.22 + 0.27 144 + 22
TAAA-52478 AD 1892-1894 -19.93 = 0.41 98.61 = 0.26 112 = 21
TAAA-52477 AD 1895-1897 -19.69 = 0.54 98.51 = 0.29 120 = 23
TAAA-52476 AD 1898-1900 -20.19 = 0.53 98.41 = 0.29 128 = 23

Radiocarbon age (BP)

0
ADI450 AD1S00 AD1550 ADLED0 AD1E50 AD1T00 ADLTS0 AD180 ADIBS0 ADI900 ADI950
calendar age

4 FEAEHEIT (R&). EEFVHIM (F). REFTFvEH (. FFEAHE/ M B ©
&FE 14 FR, EROFRIL IntCal13 DEEH
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Climate Change, Human History, and

Resilience in Premodern Japan:

A Brief Survey of the Existing English-Language Literature,

with Implications for the Publication of Research Results from the

“Historical Climate Adaptation Project”

Bruce L. Batten

(College of Global Communication, J. F. Oberlin University)

This working paper is intended as a rough guide
and commentary regarding the planned publication
in English of results from the Historical Climate
Adaptation Project (hereafter HCAP) currently
underway at the Research Institute for Humanity
and Nature (RIHN) in Kyoto under the direction
of Takeshi Nakatsuka."” The purpose of this
ambitious project, as described on its website, is to
seek ways of adapting to climate change through
precise reconstructions of past climate change and
societal response over the course of Japan's long
history. The project is organized into six research
groups—Paleoclimatology, Climatology, Prehistory/
Ancient History, Medieval History, Early Modern
History, and Categorization and Synthesis—acting
in collaboration to achieve the team’s overall goal.
Members come from a variety of fields, particularly
climate science, history, and archaeology. Their
research consists of three steps: (1) reconstructing
and understanding past climate variations during
the last several millennia in Japan at high
temporal and spatial resolutions; (2) categorizing
the relationship between society and climate in
each region and period by means of detailed
chronological comparisons of climate variation and
societal response; and (3) synthesizing the
various historical cases in order to identify common

factors that determine the resilience or

vulnerability of human societies to climate change
irrespective of time or location.?

Although detailed results of the project will be
published Japanese in the form of a six-volume
series, disseminating major findings in English is
also a priority. At present the plan is to produce a
one-volume collection of essays through a
university press in the United States or the United
Kingdom. Because HCAP is a work in progress, I
am unable to describe the probable content of such
a volume at present. What I can do is provide some
background by outlining the conclusions and
implications of previous English-language
publications and identifying some of the important
hypotheses or themes that might usefully be
addressed by HCAP. For reasons of space (and also
lack of professional expertise) I will omit
discussion of climate change per se (step one of
the project), focusing instead on how such change
has or has not influenced human events (step
two) and what factors are likely to increase or
reduce social resilience (step three).

Before proceeding to the Japanese case, let me
note that there is a large and growing literature on
climate history in English. Very crudely, works in

this genre can be categorized as follows:
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1. Those that attempt to synthesize world
history as a whole from a climatic
perspective. The best, or at any rate most
thorough and recent, example is John
Brooke’s Climate Change and the Course of
Global History, which is based on the
detailed reconstructions of past climate
obtained from proxy data over the course of
the past several decades.”

2. Those that also address world history from a
climatic perspective but limit their purview
to a particular time period of perceived
importance. One favorite example is the
Pleistocene/Holocene transition and the
emergence of agriculture; an important
(relatively) recent work on this topic is
William Burroughs’ Climate Change in
Prehistory: The End of the Reign of Chaos.”
Another is the Little Ice Age and its
relationship to the “seventeenth-century
crisis,” the subject of Geoffrey Parker’s
Global Crisis: War, Climate Change and
Catastrophe in the Seventeenth Century.”
(Archaeologist Brian Fagan has also penned
semi-popular books on both topics as well as
on the Medieval Warm Period, now more
commonly referred to as the Medieval
Climate Anomaly.?)

3. A final category of works focuses on climate
change in a particular region. Any number of
examples could be cited, but one popular
theme is the relationship between drought
and the collapse of the Classic Maya during
the Medieval Climate Anomaly.” The hoped-
for book from the HCAP project will also fall

into this category of regional studies.

Although implicit in the above remarks, it is
probably worth noting that most of the research on
climate change in world history takes the view that

important developments in human history were, if

not caused outright, at least influenced by climate
change. Some such developments, like the
emergence of agriculture, were positive; others, like
the collapse of the Maya or the political turmoil of
the seventeenth century, were negative. But there
seems to be at least a consensus that climate was
important in human affairs.

What about Japan? Interestingly, professional
historians writing on Japan have had almost
nothing to say about climate change or its possible
role in human affairs. There are many works on
topics that one would think have some relationship
to climate, including demographic history, economic
history, and agricultural history. But as a rule the
authors ignore climate and its effects, at least over
the long term. Owing to space constraints I will
give just one example, William Wayne Farris, a
well-respected historical demographer and the
author of Japan’s Medieval Population and Daily
Life and Demographics in Ancient Japan.? These
books contain numerous descriptions of famines
resulting from drought or excessive precipitation,
and provide strong evidence (as if any were
needed) that extreme weather conditions can
wreak havoc with human society on a scale of
months or perhaps years. But Farris gives no hint
that climatic conditions, or climate change, played
a significant role in the development of Japanese
society over the long term. In essence, his thesis is
that the country’s population was stagnant during
the period of classical civilization but grew rapidly
in medieval times, starting around 1280. The
reasons for this demographic shift, Farris argues,
were changes in disease ecology (specifically,
increased human resistance to imported pathogens
as the latter became endemic) coupled with better
agricultural technology. In short, weather affects
people’s lives but climate is not an important agent
in long-term historical change.” As noted above,
this point of view seems to be the norm among

historians of Japan, at least, those writing in
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English.'” My guess is that as professional
analysts of the human past, historians tend to
favor nuanced explanations involving individual or
collective human actions, not the monolithic,
faceless effects of outside forces.

The situation is quite different when we look
at research in other disciplines such as archaeology,
geography, and paleoclimatology. In archaeology, a
somewhat extreme form of environmental, or
climatic, determinism is provided by the work of
Yoshinori Yasuda.'” But even mainstream
archaeologists would agree, for example, that the
emergence of the Neolithic, pottery-making Jomon
culture around 14,500 BcE was related in some way
(although how is not exactly clear) to the climatic
transition from the cold Pleistocene to the warm
Holocene.’? Likewise, archaeologists tend to see a
causal connection between warm, stable climatic
conditions and population growth during the
Jomon period.'”¥ Connections have also been drawn
between cold conditions in the Yayoi period,
immigration from the Asian mainland, and the
emergence of full-blown agriculture, and between
cold conditions at the start of the Kofun period and
the rise of state-level political organization.'¥

Natural scientists share with archaeologists a
predilection for identifying correspondences
between climatic trends and societal change. An
early example is geomorphologist Sakaguchi
Yutaka, who published widely in the 1980s and
1990s on fossil pine pollen from a core taken at
Ozegahara Bog in Gunma Prefecture. Sakaguchi
used the pollen to reconstruct temperatures over
the past eight thousand years. He also speculated
about the role of climate change in Japanese
history, among other things presciently noting the
correspondence between the onset of cold times and
the emergence of the state.'”

More recently, paleoclimatologists, including
those at HCAP, have begun to take part in this
debate. Project leader Takeshi Nakatsuka recently

contributed a short paper to the special issue on
“tipping points” in Past Global Changes
Magazine.'” The paper, which summarizes
material previously published in more detail in
Japanese, compares high-resolution (annual-level)
temperature reconstructions with the historical
record in Japan. The conclusion is that “multi-
decadal temperature variability is closely
associated with famines and warfare in Japan,
resulting in significant societal changes.”'”

Specifically, Nakatsuka argues that:

Multi-decadal variability in the East Asia
summer temperature appears to have been
enhanced during the 12-15th centuries in
medieval Japan, and was associated with
numerous famines and wars which culminated
in the Sengoku period, characterized by near-
constant warring states and societal unrest in
the 16th century . .. The comparison between
temperature and historical events
demonstrates that abrupt cooling after 10-20
years of long warmth often caused famines
characterized by unprecedented numbers of

deaths . .. and sustained periods of warfare.'¥

Regarding mechanisms, Nakatsuka speculates that
an “increase in rice yields during the warm period
might have led to overpopulation, resulting in a
society poorly prepared for the following cold
period and the inevitable decline in agricultural

19 He gives several specific examples,

yields.”
including the Kangi mega-famine of 1230-1231 cE
and the Kansho famine of 1459-60 cE, which
precipitated a long period of extreme sociopolitical
disturbance.

A second, even more recent, example is a
detailed paper by Hodaka Kawahata of the
University of Tokyo and colleagues.?” Their

research makes use of coastal sedimentary cores

from Hiroshima Bay to reconstruct sea surface
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temperatures in western Japan over the past
several thousand years, and finds a “long-term
trend of declining SSTs [that] can be attributed
mainly to changes in solar radiation and sea level
and, to a lesser extent, changes in the Asian
monsoon.”?” However they also provide an
extended discussion of the relationship between
climate change and social change, concluding that
“[c]old periods appeared to coincide with major
shifts in social systems in Japan.”?® Examples
given by the authors of societal changes associated
with cold conditions are: (1) large-scale
immigration from Asia and the shift from foraging
to rice-based agriculture in the last millennium
BCE; (2) renewed immigration and emergence of a
centralized, aristocratic state in the fifth through
eighth centuries cE; (3) the breakdown of the
ancient state and the shift to militarized,
decentralized society beginning in the twelfth
century; and (4) the collapse of military rule and
the emergence of a modern state in the nineteenth
century. The authors also note, conversely, an
association between the warm climate centered on
the ninth century and a “relatively peaceful
Imperial and aristocratic political system.”?

As is clear from these examples, archaeologists
and natural scientists are much more inclined than
historians to emphasize the importance of climate
change in human history. Some of the associations
they identify are indeed intriguing, and at least
two—the relationship between cold conditions and
the transition to agriculture, on the one hand, and
the emergence of the state, on the other—find
support in the general literature on climate
history.?¥ Kawahata and colleagues state that
“[a]lthough . . . temperature fluctuations appear to
be linked to changes in the general social system,
we do not know the precise mechanisms of
change.”® That is true, and in the absence of
plausible mechanisms it is possible that some of

the alleged correspondences are no more than

random coincidences. But the chances of that can
be reduced, and the case for causality
strengthened, by identifying statistically
significant associations between climate-related
phenomena and historical events or trends—the
approach followed by Nakatsuka. Of course, this
approach only works for relatively frequent,
recurring events such as famines and wars, not for
rarer (or one-time) events such as the emergence
of agriculture or the rise of the state. Clearly more

research is needed on the topic of causation.

Let me now move on to a discussion of factors
that might potentially influence societal resilience
to climate change (step three of the HCAP
agenda). To my knowledge, few if any works on
Japanese history address the topic of resilience
directly. That said, many authors have provided
important indirect hints. In my reading, at least
four factors promoting resilience can be identified
in the existing English-language literature: good
governance, technological innovation, diversity or
redundancy, and living within limits.

The positive correlation between good
governance (however defined) and resilience is
perhaps obvious but still worth noting. Long ago,
Conrad Totman argued that enlightened
government policy, specifically in the area of
silviculture, saved early modern Japan from
ecological ruin.? More recently, Osamu Saito’s
quantitative study of famines during the medieval
and early modern periods found a long-term
decrease in frequency and severity despite
worsening climatic conditions. Saito attributed the
decline in crippling famines to institutional factors,
specifically better governance by local lords.?” As a
final example, Geoffrey Parker claims that Japan
was exceptional among Eurasian states in not
succumbing to the “seventeenth-century crisis.” He
attributes Japan’s successful navigation of the

Little Ice Age to two factors: good government
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policy (including social controls, encouragement of
economic growth, and avoidance of costly foreign
entanglements), and “underpopulation” (on which,
see below) %

Another fairly obvious factor promoting
societal resilience is technological innovation.
Above, I cited the work of William Wayne Farris as
an example of research that indirectly argues for
the unimportance of climate change over the long
term. However, there is another way to read
Farris’'s work. As noted, he argues that improved
agricultural technology was one (although not the
only) factor behind rapid population growth in the
medieval period. If that is true, one might
reasonably conclude that technological
improvements made human society more resilient
to natural conditions, climate included. Of course,
it is also true that technological “fixes” sometimes
have unintended, negative, consequences; any
number of examples could be given, particularly
from the industrial period. So it would be wrong to
claim that there is always a one-to-one
correspondence between more sophisticated
technology and societal resilience. But at least, the
technological factor cannot be ignored.

A third factor is diversity or redundancy: not
putting all of one’s eggs in the same basket.
Charlotte von Verscheur's recent book on
agriculture from the eighth through seventeenth
centuries downplays the importance of rice
agriculture and emphasizes the great variety of
crops and subsistence strategies employed by
premodern Japanese; as a whole, the book
constitutes an argument to the effect that diversity
promotes sustainability.?”’ A similar idea would
seem to lie behind the literature on satoyama, the
managed landscapes that were a defining feature
of early modern, and indeed modern, rural society.
Satoyama consisted of villages and surrounding
fields, grasslands, woodlands, and wetlands; their

biological diversity and the diverse subsistence

strategies employed by their human members is
thought to have promoted sustainability and
resilience.*”

A fourth factor is living within limits or the
environment’s carrying capacity. As noted above,
Geoffrey Parker claims that “underpopulation” was
one reason that Japan did not succumb to the
general “seventeenth-century crisis” induced
elsewhere by global cooling. The exact population
figures used by Parker can be debated, but all
researchers would probably agree that Japan was
under no significant Malthusian pressures in the
seventeenth century. That changed in the
eighteenth century when the country’s population
reached 30 million and ceased to grow. The fact
that Japanese society essentially reached its
ecological limits (given premodern technology)
helps to explain why it became less resilient to the
climatic challenges of the ongoing Little Ice Age,
the famines of the late eighteenth and early
nineteenth centuries being cases in point.

In addition to these rough hypotheses derived
from the previous English-language research on
Japan, the general literature on resilience also
offers numerous ideas available for testing. In their
classic Resilience Thinking, Brian Walker and
David Salt note that “[s]tudies of a variety of
social-ecological systems . . . suggest three factors
that probably play an important role in
maintaining [general resilience] are diversity,
modularity, and the tightness of feedbacks.”" They
go on to argue that a resilient world would value:
(1) “diversity,” which “is a major source of future
options and a system’s capacity to respond to
change and disturbance”; (2) “ecological
variability” (which would seem to be another
aspect of diversity); (3) “modularity,” which
buffers systems from shocks; (4) “acknowledging
slow variables” in order to allow systems to absorb
greater disturbances and avoid undesirable shifts;

(5) “tight feedbacks” that “allow us to detect
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thresholds before we cross them”; (6) “social
capital,” that is, the “capacity of . . . people . . . to
respond, together and effectively, to change any
disturbance”; (7) “innovation,” which allows
flexible adaptation to change; (8) “overlap in
governance,” that is, institutional redundancy; and
(9) “ecosystem services,” whose true costs, the
authors argue, are not often properly accounted.’?
The similarity of some of these concepts to the
rough hypotheses derived above from the historical

literature on Japan is obvious.

The value of HCAP is that it will allow us to
test for the first time these and other ideas about
what factors have increased, or conversely reduced,
societal resilience to climate change over the long
course of Japanese and history and prehistory. It
may be possible to refine, or further generalize,
some of the above hypotheses, or to propose news
ones that are better supported by the historical
and archaeological record. If so, the project will
have implications not limited to climate change in
premodern Japan but of significance for the
broader search for ways to increase societal

resistance to shocks of all kinds.
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index_e.html; the Japanese-language version is
http://www.chikyu.ac.jp/nenrin/.
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0:0 Fieldtrip in Animaqing Mountain, Western China
FIIRIEILIR (i ARSERIED) T4 7)) 7 it

During the period of April 22
to May 10%, we had a fieldtrip in Ani-
magqing Mountain.

The Animaqging Mountain, regard
as holy mountain in Tibet, is located in
the Golog Tibetan Autonomous Prefec-
ture in Qinghai Province and extending
hundreds of miles about 6,000m above
sea level, which interspersed with lofty
and deeper canyons. The entire Ani-
magqing range is an eastern extension of
the Kunlun Mountains, a major moun-
tain system of Asia. The Animaqing
Mountain glaciers are well developed
and are the largest water source of The
Yellow River. The water which is pro-
vided by Animaqing Mountain glaciers
is essential for tree growth in this area.
Qilian juniper and Qinghai spruce are
endemic and widespread dominant
species, on south-facing slopes and
north-facing slopes, respectively, in the
alpine forest of the northeast Tibet-
an Plateau. Both species are generally
considered as good candidates for pa-
leoclimate reconstruction. Because the
Qilian juniper are older than Qinghai
spruce, we try to collect the Qilian juni-
per during the fieldtrip.

In total, the fieldtrip is very tough.
First, the altitude in sampling site is
high (> 3,500m above sea level). In April
22, we are in Beijing (44m), but we ar-
rived at the Xueshan county sampling-
site (3,900m) in April 24®. So altitude

Bl BB IR (P AL - 54)

Animaging Mountain, China

wammE 7 L—7 Xu Chenxi / #F B2
(B BRERES AR 52T
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sickness attacked us, especially during
the first week. Low partial pressure of
oxygen at high altitude caused head-
aches all the day and sleeplessness in
the night. Even under this condition, we
still need to climb mountains (4,200m)
during the daytime to collect the sam-
ples from trees. Drilling the trees by
incremental borers is an
easy work in low alti-
tude area, but it became
difficult in high altitude
area (4,000m). We need
to have a rest frequently,
because lack of oxygen
caused the weakness and
shortness of breath upon
exertion. After 5 days, the
situation became better,
and we gradually adapt
to work in high altitude
area. Second, infrastruc-
ture is poor in this area,
because limited persons
lived in this area. There
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? X9 Samplingat the highaltitude area (4,000 m)

are no electricity, tap water and fuel.
Therefore, we must collect the water in
the pond, and gather wood for cooking
and getting the boiling water every day.
We cooked the lunch in the morning,
took the lunch during the process of
climbing mountain, and ate our lunch
in the mountain. Third, the weather
in the area is very difficult to predict.
Sometimes snow came very rapidly, and
temperature decreased very fast. We
cannot continue to work under such
condition, so we must return camping
site as soon as possible, but the return
from the sampling site to camping site
usually took two hours.

Although the work environment is
tough, we collected more than 100 Qil-
ian Juniper samples in four sampling
sites in Animaqing Mountain area to
investigate climate implication of tree
ring cellulose oxygen isotopes of Qilian
Juniper and reconstruct hydroclimate
in last 500 years.
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Report on the Second Joint Workshop of the Medieval
History and Prehistory/Ancient History Groups
SRR 0D SRS & 1T DV T O AT 2

Jesk - sl 2 v —7 Bruce L. Batten

I attended the second joint workshop
of the Medieval History and Prehistory/
Ancient History Groups on June 21 at
RIHN. This was my first chance to visit
RIHN since signing on to the project last
year, so I looked forward to seeing the
institute and learning about other mem-
bers’ research. I was not disappointed.

The workshop focused on the an-
cient-medieval transition, and featured
presentations by project leader Takeshi
Nakatsuka of RIHN, Tomohiro Inoue of
the Osaka Center for Cultural Heritage,
and Yoshikazu Miyajima of the Matsu-
moto City Board of Education. To briefly
summarize: Dr. Nakatsuka presented an
update on climate reconstructions based
on oxygen isotope ratios in Japanese cy-
press tree-ring cellulose; one important
conclusion was that the ninth and tenth
centuries were characterized by wild
fluctuations in climate and, on occa-
sion, unusually heavy precipitation. The
Inoue presentation, on the archaeology
of the Kawachi Plain, provided evidence
of both environmental changes (e.g., in-
creased flooding) and human responses
(e.g., the creation of new irrigation and
drainage systems and the introduction
of new, more resilient crops) during

the tenth through thirteenth centuries.
Shinano (Nagano) was the focus of the
presentation by Miyajima, who offered
archaeological perspectives on local re-
covery from the great flood of 888 and
on subsequent changes in land use (e.g.,
construction of new irrigation channels
and resettlement on higher ground). The
workshop itself was followed up by a
spirited exchange of e-mails among some
of the participants, mainly relating to the
888 flood, which appears to have been
precipitated by an earthquake.

The workshop was interesting to me
not just because it was my first direct
contact with project members other than
Dr. Nakatsuka, but because it provided
examples of the challenges and oppor-
tunities presented by interdisciplinary
research. The two archaeological pre-
sentations gave concrete examples of the
successful response of villagers to natural
disasters and deteriorating environmen-
tal conditions across the ancient-medi-
eval divide. Of course, many more case
studies will be required before it is possi-
ble to say whether trends in the Kawachi
Plain or in Shinano were typical of Japan
as a whole. In any case, it was clear from
the June 21 workshop that Japanese re-

o ity 2L — 7 DIEBRBEAS
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searchers in the natural sciences, archae-
ology, and history are eager to pool re-
sources in order to answer all-important
questions about how climate change, or
more broadly, the natural environment,
affected human societies in the past.
Although unrelated to the June 21
workshop per se, I would also like to
mention another challenge—and oppor-
tunity—I see for the project. When asked
to write my impressions of the workshop
for this newsletter, I agreed to do so on
the condition that I could write in En-
glish. Partly that was because English
is my native language, but more funda-
mentally I feel that it is important for the
project’s long-term success to present its
results in the language of internation-
al communication. Although Japanese
natural scientists are used to writing in
English, historians and archaeologists are
not, with the unfortunate result that most
of their excellent research remains virtu-
ally unknown outside Japan. I hope that
in the future I and the other American
member of the project, Philip C. Brown,
will be able to contribute in some small
way to making its results known to the
international scholarly community.
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During the last five years, I have un-
forgettable experiences in Japan. I got
the PhD degree in Nagoya University,
and my first baby was born in Nagoya,
which is the happiest thing in my life.
After I returned to China, I still remem-
ber five unforgettable years in Japan.

For most of visitors, Japan is a beau-
tiful and clean country. During the last
five years, I have visited many beautiful
places, such as Ise Jingu, and several
old castles (Matsumoto-jo, Inuyama-jo,
Okazaki-jo, Nagoya-jo and Takamat-
su-jo) in Japan. My family had the won-
derful time in Okinawa and Disneyland
in Tokyo. In particular, temples and
shrines in Nara and Kyoto are really im-
pressive for me. Because these temples
and shrines make me keep a peace mind
when I stay there. So working in Kyoto
is really good for me. Usually, I visited
temples and shrines every weekends,
for the Kinkaku-ji, Kiyomizu-dera and
some temples near Arashiyama. I have
been there many times, which were the
happy time.

For me, the greatest gain during
the last five years is the attitude of pre-
ciseness and strictness. I learned pre-
ciseness and strictness attitude to work
from people in the lab/school. For ev-
erything in the work, people pay con-
siderable attention on that and do the
work very carefully even for the tiny
things. Ilearned such kind of attitude to
the work, which should be very helpful
for my career. When my baby grow up,
I think I would teach him how to deal
with the things with the attitude of pre-
ciseness and strictness.

During the last five years in Japan, I
got impressions for Japanese.

R[BEEIGE 7T Y = 7 bR E 2

1 Most of Japanese are
well educated.

During my stay in Ja-
pan, I did not see an exam-
ple of someone spitting.
Public places is no hustle
and not noisy, even peo-
ple in the subway station,
in addition to entering
and exiting the train noise
caused, all the waiting people will con-
sciously stood quietly waiting on both
sides of the door. Passengers get on the
subway, read pocket book. While riding
the elevator, all of them are standing on
the left side, no one chat and stand side
by side. I noticed that the few people
take things like walking in the street,
rarely answer the phone on the street
and more rarely answer the phone by
loud noises.

2 The Japanese city streets are clean.

I like to walk around the streets or
neighborhoods in order to understand
the real situation of the city. Indeed, the
Japanese housing is small, there is less
compound. Even so, the Japanese will
put their own living environment, the
surrounding environment to create like
a small neighborhood park. Even if it
is only 0.1 square meters of open land,
they will be planted on the beautiful
flowers. For the neighborhood, I did not
see the dirt out of the trash, did not see
the ground with abandoned plastic bags,
paper, and did not see there is a smell of
urine in the toilet. All shops are bright
and clean.

3 The Japanese city traffic orderly.
Before I came to Japan, I imagine that
traffic in Japan will be busy and crowd-
ed. But here are not many people on the
road, number of cars is not a lot, even in
the evening peak. But I can not hear the
car horn sounds. Whenever red light
is on, cars would stop consciously and
wait for walker. People walking on the
sidewalk did not feel unsafe. It is very
interesting that many Japanese ride the
bicycles while not many Chinese used
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the bicycles although China is called as
kingdom of bicycle.

4 The Japanese are frugal.

Restaurants use of disposable chop-
sticks are short. Dinner guests usually
eat all food, and waste of food is really
rare in Japan. These aspects of savings,
seemingly insignificant, but it saves
many resources based on the large pop-
ulation. Everywhere I go, there is not
seen that a water pipe or a leaky faucet
is leaking.

In total, Japan is an easy place for
me. Even I cannot understand Japanese,
I and my family have the wonderful time
in Japan. In future, I want to visit Japan
again. During the last five years, there
are dozens of people that have helped
me a lot. I would like to express my
deep gratitude for their kind support. I
would like to acknowledge Prof. Takeshi
Nakatsuka for accepting me as a PhD
student in Nagoya University, making
my PhD study possible and hiring me
in The Research Institute for Humanity
and Nature. He taught me all the things
on how to do experiments and handle
the mass spectrometer, which are es-
sential part for not only my PhD study
but also for my future study. Due to his
rich knowledge, I learned many things
on isotopes from him. His diligence and
serious attitude on sciences set an excel-
lent example for me. Besides, he always
supports me to learn more (attending
international conferences visiting other
labs) and to realize my own idea (field-
work in China). Thank you very much
for your encouragement, support and
guidance during the last five years.
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