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The relations between the water balance and the land use of Kasumigaura basin
Keiko Yamada

Abstract

The water balance of Kasumigaura basin has been studied in Muraoka (1981) in
Kasumigaura Environmental Science Center (2006), and in Tase (1994), while river
flow characteristics were given in Yabusaki et al. (2006). Yamaguchi (2004)
estimated quantity of evaporation from Kasumigaura basin. However, there are few
studies on the water balance of the subbasins of Kasumigaura basin. Kasumigaura
basin consists of ”“a mountainous region”, “level ground region”, ”suburban area
” and “natural area with forest and farmland”. In this study, the water balance
of the Kasumigaura subbasins was first determined, and then the relations between
the water balance and the land use of a basin, the topography, and a geological
feature were considered.

The data used in this study include those measured and compiled by Ministry of
Land, Infrastructure and Transport, Meteorological Agency, Ibaraki Prefectural
office, Kasumigaura Water Research Station, Terrestrial Environment Research
Center University of Tsukuba, Yabusaki et al. (2006). The water balance of seven
main river basins of Kasumigaura (i.e., Sonobegawa basin, Onogawa basin,
Sakuragawa basin, Tomoegawa basin, Seimeigawa basin, Hokotagawa basin, and
Koisegawa basin) and of the whole Kasumigaura basin were determained. The
proportion of the land use, a balance of the topographic characteristics, and the
proportion of the geology within each subbasin were then compared with the water
balance components by a multiple regression analysis. As a result, it was found
that there are difference of 150 (mm/ year) of precipitation, 330 (mm/ year) of
specific discharge, 290 (mm/ year) of evaporation among seven basins. Relation

between water balance and land use, topography, and geological features was not
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clear for annual specific discharge, 355—day discharge but clear relation was found
for annual rainfall, annual evaporation, annual runoff coefficient, b-day

discharge, 95-day discharge, 185-day discharge, 275-day discharge.
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F 2 [HEFTE AL — it AR @ R - KAZ
KEL—FRERIR | BERAKAL

1998 & Q=23.81(H-0.36)> | 0.36m~4.11m
1999 & Q=10.85(H-0.32)> | 0.32m~5.23m
2000 & Q=22.37(H-0.35)> | 0.35m~5.23m
2001 4 Q=22.37(H-0.35? | 0.35m~5.23m
2002 4 Q=22.37(H-0.35?> | 0.35m~5.23m

Q=22.37(H-0.35)> | 0.35m~5.23m
2003 4

Q=20.89(H-0.23> | 0.23m~1.36m
2004 Q=8.49(H+0.41) 1.37m~1.65m
Q=21.36(H-0.35)> | 1.66m~5.23m
Q=39.89(H-0.38)> | 0.38m~4.55m

2005 4

XATOQITNTE (AL : m®) . HIIANMN (HAL : m)

F 3 /NERIEEC AKAL— it B hAR e @ R - KAZ
KL —FREmMIRK | BRAKEL

1998 £ Q=5.99(H-1.23) 1.23m~6.67m
1999 £ Q=5.99(H-1.23) 1.23m~6.67m
2000 £ Q=5.99(H-1.23) 1.23m~6.67m
2001 & Q=5.99(H-1.23) 1.23m~6.67m
2002 & Q=7.44(H-1.22) 1.22m~6.34m

Q=6.83(H-1.15) 1.15m~2.76m
2003 & Q=3.98(H-0.65) 2.77m~8.03m

Q=6.83(H-1.15)? 1.15m~2.76m
2004 4 Q=3.98(H-0.65)* 2.77m~8.03m

Q=6.91(H-1.13)? 1.42m~3.59m
2005 4

XA FOQITIERE (HAL : m?®) . HITANMN (BEAZ : m)
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K4 BRI KL — B AR AR @ - KAL
KEL—FRERIR | BERAKAL

1998 & Q=9.27(H-0.24) 0.24m~4.54m
1999 & Q=9.27(H-0.24) 0.24m~4.54m
2000 & Q=9.27(H-0.24) 0.24m~4.54m
2001 4 Q=9.27(H-0.24) 0.24m~4.54m
2002 & Q=10.56(H-0.33)> | 0.33m~11.16m
Q=11.71(H-0.31)> | 0.31m~1.84m
2003 £ Q=6.65(H+0.19)* 1.85m~4.30m

Q=23.70(H-1.92 | 4.31m~11.29m
Q=11.71(H-0.31)> | 0.31m~1.84m
2004 Q=6.65(H+0.19) 1.85m~4.30m
Q=23.70(H-1.92)* | 4.31m~11.29m
Q=15.84(H-0.55)" | 0.86m~2.37m
Q=4.16(H+1.18)? 2.38m~4.14m

2005 4

HKAFOQILWERE (BAL : m®) . HIFKN (AL : m)

#F 5 B KA. — s AR @ IR - KAZ
KL —FREmMIRK | BRAKEL

1998 £ Q=5.32(H+0.20)* 0.00m~1.56m
1999 £ Q=6.72(H+0.14) 0.00m~3.92m
2000 £ Q=5.51(H-0.86) 0.86m~3.92m
2001 & Q=5.85(H-0.80) 0.80m~5.17m
2002 & Q=5.85(H-0.80) 0.80m~5.17m
Q=5.85(H-0.80) 0.80m~5.17m
2003 &
Q=5.34(H-0.699)> | 0.69m~6.04m
2004 £
2005 4 Q=4.62(H-0.51)* 1.16m~3.25m

XA FOQITIERE (HAL : m?®) . HITANMN (BEAZ : m)
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F 6 IS KA. — it AR @ R - KAL
KEL—FRERIR | BERAKAL

1998 £ Q=3.82(H-2.83)* 2.83m~7.06m
1999 & Q=3.82(H-2.83)* 2.83m~7.06m
2000 4 Q=3.82(H-2.83)* 2.83m~7.06m
2001 4 Q=3.82(H-2.83)? 2.83m~7.06m
2002 4 Q=3.82(H-2.83)? 2.83m~7.06m

Q=3.70(H-2.78)? 0.99m~3.29m
2003 4

Q=7.40(H-2.78)* 2.86m~4.16m
2004 4 Q=3.09(H-2.15)? 417m~8.53m
2005 £F Q=7.34(H-2.83)? 2.98m~4.09m

Q=3.09(H-2.15)* 4.10m~4.80m

XATOQITNTE (AL : m®) . HIIANMN (HAL : m)

KT BRI KA — it B AR @R - KAL
KL —REHIR | BERAKEL

1998 £ Q=5.85(H-0.82)° 0.82m~3.45m
1999 £ Q=5.85(H-0.82)° 0.82m~3.45m
2000 £ Q=5.85(H-0.82)° 0.82m~3.45m
2001 & Q=5.85(H-0.82) 0.82m~3.45m
2002 & Q=5.85(H-0.82) 0.82m~3.45m

Q=2.46(H-0.58) 2.06m~4.27m
2003 &

Q=8.15(H-0.81)* 0.81m~1.86m
2004 £ Q=11.35(H-0.97)> | 1.87m~5.56m
2005 45 Q=2.43(H-0.69)° 0.83m~1.11m

Q=15.01(H-0.94)* 1.12m~2.10m

XA FOQITIERE (HAL : m?®) . HITANMN (BEAZ : m)
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8 )ik AL —pR AR I - KL
KEL—RERRK | BEAKA
1998 & Q=10.94(H-0.38)> | 0.38m~3.82m
1999 & Q=10.94(H-0.38)> | 0.38m~3.82m
2000 & Q=10.94(H-0.38)> | 0.38m~3.82m
2001 4 Q=10.94(H-0.38)> | 0.38m~3.82m
2002 4 Q=13.01(H-0.53 | 0.53m~9.19m
Q=16.04(H-0.51)> | 0.51m~1.94m
2003 £ Q=7.02(H+0.22) 1.95m~9.40m
Q=16.04(H-0.51)> | 0.51m~1.94m
2004 Q=7.02(H+0.22) 1.95m~9.40m
2005 £F Q=15.90(H-0.72)> | 0.85m~2.43m
Q=14.19(H-0.62)" | 2.44m~2.98m
MU o QUEFE R (HAL : m®) . HIFANM (HAL : m)
29 RE PRk KIS
=5 - - KT | BKEGR | FARER | BKER | BKER
(mm/%) | (mm/4E) | (mm/%) mE 8 = = = =
(mm/%E) | (mm/EF) | (mm/EF) | (mm/£F) | (mm/4F)
1998 £ 1685 613 1072 048 10.51 2.30 1.59 1.03 0.57
1999 & 1218 321 897 0.35 6.74 1.34 0.84 0.59 0.38
2000 £ 1231 471 760 051 | — — — — —
2001 £ 1214 410 804 0.45 14.26 1.36 0.93 0.62 0.01
2002 & 1047 354 693 0.45 6.51 1.35 0.97 0.75 0.21
2003 & 1389 507 882 0.64 9.85 1.75 1.29 0.96 0.63
2004 & 1367 1082 285 1.06 | — — — — —
2005 & 1140 916 224 0.82 17.44 2.43 1.85 1.41 0.92
1y 1286 732 702 0.56 10.88 1.75 1.25 0.89 0.45
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72 10 /NEP) i D KU S
. BOKER | KR | EAKEEGR | EKEEER | AKER
= teik=E A=
idaszd £ = =3 = =
(mm/5) | (mm/5) | (mm/5)
(mm/%E) | (mm/F) | (mm/F) | (mm/F) | (mm/4F)
1998 £ 1437 487 950 0.45 6.66 1.14 0.76 0.61 0.44
1999 &£ 1093 250 843 0.30 6.87 0.76 0.60 0.47 0.33
2000 &£ 1233 250 983 0.27 4.89 0.76 0.56 0.44 0.30
2001 & 1105 203 902 0.23 470 0.65 0.46 0.33 0.06
2002 &£ 962 219 743 0.29 4.39 0.74 0.55 0.46 0.26
2003 &£ 1290 383 907 0.38 9.03 1.21 0.93 0.81 0.63
2004 &£ 1396 419 977 0.39 11.80 1.15 0.79 0.59 0.34
2005 4 1133 458 675 0.41 9.02 1.16 0.92 0.79 0.67
Fiy 1206 421 872 0.33 717 0.95 0.70 0.56 0.38
F 11 B D KN S
N BOKEEF | SOKLEFR | KGR | EKEETR | F&KEETR
M= teikE ERE
TR == = = = =
(mm/%E) | (mm/4F) | (mm/4E)
(mm/EE) | (mm/F) | (mm/F) | (mm/F) | (mm/£F)
1998 £ 1605 733 872 0.60 17.27 2.46 1.52 1.02 0.77
1999 £ 1178 514 664 0.58 16.21 1.52 1.10 0.80 0.59
2000 £ 1251 582 669 0.61 | — - - — —
2001 4 1264 581 683 0.61 10.21 2.01 1.43 117 0.68
2002 &£ 1037 437 600 0.56 7.22 1.57 1.11 0.89 0.49
2003 &£ 1264 609 655 0.63 11.11 2.22 1.63 1.33 1.02
2004 £ 1294 648 646 065 | — — — — —
2005 4 1064 588 476 0.55 13.08 1.44 1.03 0.81 0.43
Eiy 1245 748 658 0.61 12.52 1.87 1.30 1.00 0.66
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F 12 B D KIS

. BOKER | KR | EAKEEGR | EKEEER | AKER
M= teik=E A=
idaszd £ = =3 = =
(mm/5) | (mm/5) | (mm/5)
(mm/%E) | (mm/F) | (mm/F) | (mm/F) | (mm/4F)
1998 £ 1617 543 1074 0.45 7.31 2.10 1.54 1.23 0.85
1999 &£ 1244 404 840 0.43 9.78 1.27 1.08 0.99 0.87
2000 &£ 1191 229 962 025 | — - - - -
2001 & 1186 502 684 0.56 9.24 1.73 1.38 1.16 0.97
2002 &£ 1050 453 597 0.56 491 1.64 1.39 1.21 0.97
2003 &£ 1289 576 713 0.59 8.89 2.06 1.68 1.36 1.09
2004 &£ 1320 648 672 0.64 17.50 1.97 1.65 1.36 1.11
2005 4 1089 771 318 0.73 10.09 2.07 1.79 1.57 1.38
Fiy 1248 648 732 0.50 9.68 1.83 1.50 1.27 1.04
— T —X7 L (355 HARN LREDT —X0372<, MR EZ1/ES 2o 7272)
7% 13 JHEB)IIE D KIS
- KT | 2K | FOKEEFR | EKEER | BKER
RE teikE ERE .
TR == = = = =
(mm/%E) | (mm/4F) | (mm/4E)
(mm/EE) | (mm/F) | (mm/F) | (mm/F) | (mm/£F)
1998 £ 1368 630 738 0.61 8.51 2.57 1.72 1.35 1.01
1999 £ 996 437 559 0.58 9.31 1.58 1.24 1.05 0.86
2000 & 1147 461 686 0.53 6.22 1.66 1.22 1.06 0.93
2001 & 1142 464 678 0.54 7.55 1.62 1.23 1.05 0.88
2002 &£ 951 362 589 0.50 7.52 1.28 0.98 0.88 0.78
2003 &£ 1237 530 707 0.57 8.16 1.76 1.51 1.34 1.14
2004 £ 1286 675 611 0.70 16.75 2.11 1.54 1.36 1.13
2005 4 1093 882 211 0.83 12.65 2.38 1.99 1.72 1.46
Eiy 1153 695 597 0.57 9.58 1.87 1.43 1.23 1.02
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F 14 FRm)ITE D KIS

~ png | msE HOKER | BOKET | TR |EKER | BKR
R = ILE RFEE
- i R BT £ g £ £
(mm/F) | (mm/EF) | (mm/%F)
(mm/£F) | (mm/FE) | (mm/F) | (mm/F) | (mm/£F)
1998 £ 1527 497 1030 0.42 6.22 2.03 1.55 1.20 0.92
1999 &£ 1255 473 782 0.49 6.61 2.07 1.42 1.13 0.71
2000 &£ 1188 683 505 0.79 8.53 2.35 1.91 1.60 0.84
2001 &£ 1188 376 812 0.41 6.98 1.81 1.11 0.78 0.01
2002 &£ 1080 340 740 0.43 3.54 1.39 1.09 0.90 0.52
2003 & 1345 462 883 0.49 3.54 1.77 1.56 1.40 1.23
2004 4 1451 673 778 0.65 21.39 2.19 1.77 1.39 0.48
2005 4 1125 685 440 0.68 8.89 1.90 1.49 1.25 0.88
Fiy 1270 661 746 0.52 8.21 1.94 1.49 1.21 0.70
7 15 ZRHE) ik D KN 3
- . . BUKEEFR | BUKHEHR | FOKEER | EKEER | BKER
R &= ILE RFEE
- i R BT £ £ 2 g
(mm/£) | (mm/&FE) | (mm/5)
(mm/F) | (mm/F) | (mm/F) | (mm/F) | (mm/5F)
1998 £E 1693 589 1104 0.47 13.44 213 1.47 1.22 0.90
1999 £ 1198 415 783 0.47 8.57 1.27 1.04 0.94 0.80
2000 & 1224 384 840 0.41 6.77 1.36 1.01 0.81 0.66
2001 4 1220 369 851 040 | — - — - -
2002 &£ 1048 257 791 032 | — — — — —
2003 &£ 1426 332 1094 031 | — — — — —
2004 &£ 1382 456 926 0.44 11.73 1.53 1.08 0.89 0.37
2005 4 1177 493 684 0.43 8.55 1.53 0.97 0.61 0.24
Eiy 1296 522 884 0.40 9.81 1.56 1.12 0.89 0.59
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- () - ) -
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FREELLTR | HFHREE HIERBIE | mKEEE HEHEES | KREE 000
g (-0.99) (0.99) (~0.99) (0.99) (0.99) '
_ | FHERE | &KEE i E| &

FHEER=E — — 0.923
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e hiEEE BREMHEY |4 | mALLS KEEZ| 0999

(1.00) 2)|4(0.99) (-0.99) (0.99) (-0.99)
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