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Long-term variation of streamwater chemistries in the Tsukuba experimental forest

FHRIE - BT MR T
By Tatemasa HIRATA, Changyuan TANG and Kohji MURAOKA

The hydrochemistry of the Tsukuba experimental forest(67.5ha) has been observed
since 1985, including rainfall, throughfall, stemflow, soilwater, groundwater and
strcamwater. The annual water input by rainfall and output by streamwater averaged
during 7-year water cycles were estimated to be 1656mm and 849.7mm, which gives
the rainwater runoff rate to be 51.3%.

As to the streamsolute, the nitrate concentration tended to be raised with increasing
streamwater discharge and temperature in summer season every year, and such
coincidence in the rise of concentration and discharge produces a large amount of
runoff loading in summer. Contrary to this, the dissolved silicate of streamwater
reduced the concentration in summer. The difference between both streamsolute
behaviors is reasoned to be driven by the runoff of soilwater, which keeps the nitrate
concentration higher and the silicate lower near surface due to the element cycle in the
forest ecosystem.
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£1 1985F4RMNL1994FIR E THORRHMREBRMICE T L5 XKBHEMEBEH

NH,-N NO.-N NOs-N POs-P Si0: C1 S04 Na K Mg Ca pH SCCuSem™')
198544 4 -19864E3
Ik & (mm) 1676.5
AR SFIaiRE (mg=1"') 0.389 0.007 0.310 0.015 0.177 1.66 1.47 0.634 0.271 0.195 0.314 5.1 14.9
WA (sgel”') 457 0.110 3.04 0.955 2.20 10.1 6.45 3.65 3.58 1.08 1.80 2.8 67.1
BERU 4 (kgeha™') 6.13  0.113 4.83 0.241 2.79 26.2 232 10.0 4.28 3.08 4.93
Wik (om) 669.7
ik FRE (mg-1"") 0.037 0.003 1.64 0.010 2.1 5.8 3.73 5.81 0.983 1.67 3.55 7.03 73.1
RIEEBE  (ng-17") 0.073 0.008 0.943 0.023 5 2,30 210 2.75 0.870 0.310 1.16 0.60 8.40
B=Rif s (kg-ha™') 0.249 0.023 11.¢ 0.068 141  39.0 25.0 38.9 6.59 11.2 23.8
19861F—4H 1987431
sk (am) 1552.5
ORI ISR (mg=1"') 0.294 0.004 0.355 0.008 0.174 1.70 1.50 0.660 0.313 0.223 0.586 5.0 4.6
ML (ng-17') 153 0.035 L.77 0.130 2.00 4.19 500 2.70 2.34 0.700 1.80 3.5 57.9
f=Ro3 -5 (kgeha™') 4.56 0.067 5.51 0.116 2.70 26.2 22.7 10.2 4.87 3.46 9.09
Wik (mm) 665. 8
WK Pme (mg+17%) 0.034 0.003 1.74 0.007 2.7 5.83 3.43 5.48 0.778 1.65 3.59 6.7 74.4
BELZEE (gel7') 0.079 0.005 1.66 0.014 1.20  3.50 0.97 0.690 0.40 .10 1.58 18.8
AR (kgeha™') 0.224 0.02% 11.6  0.045 145 38.8 22.8 36.5 518 1.0 239
1987448 -19884:3 1
k& Cmm) 1293.0
WO FERE (mg-1"") 0.255 0.004 0.313 0.006 0.164 1.39 L. 21 0.517 0.213 0.242 0.671L 4.6 19.1
WIEEHHIE  (mgel"') 1.63  0.018 0.970 0.029 0.400 3.70 3.60 3.39 0.640 0.410 38.26 2.2 585
=R (kgeha ') 2.64 0.042 4.04 0.075 2.11 18.0 i5.6 6.68 2.75 3.13 8B8.67
ks (om) 363.3
EHK  SFEiREE (mg-17') 0.025 0.003 1.40 0.008 21.7 5.78 3.12 5.53 0.676 1.62 3.39 6.6 79.2
PR (mgel”') 0,104 0.018 0.845 0.078 4.6 1.20 2.10 1.25 0.340 0.30 0.70 1.2 29.0
& (kgeha™') 0.090 0.012 5.09 0.030 787 2.0 11.3 20.1 2.46 5.88 12.3
1988474 F1-19884F3 4
ki (mm) 1927. ¢
WOl kA (mge1') 0.272 0.010 0.288 0.017 0.315 1.46 1.66 0.532 0.328 0.391 1.33 5.7 185
WA (ngel7') 3.68  0.105 1.864 0.210 1.00 4.44 6.32 2.48 1.63 0.750 2.27 2.4 70.0
AR (kg-ha™') 5.25 (.191 555 0.334 6.06 28.2 32.0 10.2 6.31 T7.54 25.7
k& (nm) 1075. 4
Rk FHIRE (mg+1"') 0.069 0.010 1.94 0.006 21.4 6.32 3.72 563 1.02 1.90 3.75 7.1 753
WAL RN (megr17') 0.205 0.014 1.54 0.027 3.2 1.59 2.10 0.93 1.26 0.74 2.12 0.9 48.4
AR (kgeha™') 0.745 0.104 20.9 0.061 231 67.9 40.0 60.5 10.9 20.4 40.3
19914E4 H - 199241317
K (mm) 2120.0
WO P (mg+17') 0.265 0.126 0.262 0.006 0.194 1.12 1.82 0.37 0.369 0.150 0.874 5.42 20.8
WA EE (mgel™') 1.334 2.50 2.68 0.015 1.70 3. 7.83 2.61 3.15 0.550 1.70 1.45 24.5
=R (kg'hd ') 5.61 2.67 556 0.127 411 23.8 385 7.8 7.83 3.19 185
WHKE (mm) 1396. 2
RK SFIgRIE (mg1"") 0.012 0.016 3 0.004 19.9 503 315 530 0.90 1.46 477 6.84 66.7
A (seel”') 0050 0.315 L82 0.007 2.5 LS .29 L1z 0.3% 1.4 0.65 52.3
AR (kgeha™') 0.166 0.217 32.1 0.053 278 70.2 43.9 73.9 12.6 20.4 66.6
1992¢E4 4 -19934F3 A
K& Com) 1438.0
MO CFERE (mge1"") 0.273 0.003 0.365 0.005 0.247 1.2 1.46 0.438 0.472 0.240 0.570 5.52 23.6
WA (ngel”') 0.806 0.0L0 0.699 0.022- 1.6 1.9 4 106 2.31 041 2.5 1.77 50.2
j=¥c s (kgeha™') 3.93  (0.044 5.26 0.075 3.55 17.3 21.0 6.29 6.79 3.45 8.2
Wik & (mm) 1716
ik PR (mge1"*) 0.038 0.010 L.75 0.006 20.4 5.03 3.18 4.46 0.857 1.34 4.83 7.25 61.8
BEZE (ngel17') 0.086 0.12  0.59f 0.021 2.2 0.6 .12 0.409 0.17 L3 t 60. 1
A (kgeha™') 0.295 0.078 13.5 0.048 157 38.8 24.5 34.4 6.61 10.3 37.3
19934E4 8 - 1994483 8
K& (mm) 1688.0
I PR (mge1"') 0.517 0.004 0.335 0.006 0.14 0.87 1.02 0.52 0.292 0.098 0.346 5.88 46.4
WELEDIE (mgel"') 1.905 0.012 0.685 O.11t 0.22 1.73 2.72 1.09 3.1t 0.16 104 2.08 522
j=2i5 (kgeha™') 8.72 0.061 5.66 0.106 2.29 14.7 17.2 8.78 4.92 1.65 583
k& (om) 1005. 8
ERK Pl (mg+17%) 0.027 0.008 1.76 0.002 20.3 5.1 3.04 5.22 0.670 1.33 4.97 7.52 65.6
BEXDHME (sgel”') 0.069 0.167 0.684 0.017 2.0 1.14 073 0.61 0.405 0.2 0.69 0.88 43.3
AR (kgeha™') 0.269 0.080 17.7  0.016 203 51.3 30.6 52.5 6.74 13.3 50.0
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