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WATER BALANCE AND GEOCHEMICAL CYCLING OF MAIN
NUTRIENTS IN THE TROPICAL MOUNTAIN

RAINFOREST. HAINAN ISLAND
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Wu Zhongmin  Huang Quan  Li Yide
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Abstract  Bazed on the watershed technique and the located observation method forest
hydrology data in four consecutive hydrologic years from May 1989 to April 1993 were used
for analysmg water balance and geochemical cycling of nutrients in the regenerated tropical
mountain rain forest ecosystem at Jianfengling . Hainan island, The results indicated that aver-

age annual rainfall was 2911, Umm, 78, 8&°;. 7. 064 and 14, 06 of which were allocated tr
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throughfall. stemflow and crown interception. respectivelv. The annual runoff was
1540, 6 mm— — 52, 92" of the annual rainfall. The quickflow and baseflow were 22, 14 %
and 77. 86 %5 of the toral runoff. The estimated evapotranspiration of the forest ecosystem was
1370. A mm<¢47, 08% of the annual rainfall) by short-time period water-budget method. Nu-
trient input of N. P« K, Ca. Mg+ S+ Al. Mn was 14, 43, 0. 5. 4, 15, 33, 03. 7. 41. 5, 21,
0. 82 and 0, 0RA kg/hm® « a, respectively in rainfall. and nutnent varput was 8, 35, U, 38,
33. Al. 40 2R, 6. 17, 133. 08, 1. 69 and . 073 kg /hm® » a, respectively. in runcoff. The
amount of nutrients leached from crown was 3. A7(ND, 0. 50¢PY. a0, 18rK)y, —9. 14(Cay,
8. 81(Mg), 14. 2A(S10. 1, 05CAD and 1. 334(Mn?} kg/hm® - a.

Key words: Hainan Island, tropival mountain rainfall, warer balance. geochemical cycle.
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Table 1 Monthly distribution of rainfall . throughfall. stemflow and interception in the experiment Torest

o HTR KNFER ESTT W Ak
it Ranfall Throughiall Stemflow Intercepnion lass
Month

{mm} imm? 1820 {mm} M) Lmm? [
1 24,7 149.1 7. 33 0.4 1. 21 3.3 21. 46
2 67. 6 51.9 Tu. 78 3.1 4. 39 12. 4 18. 63
3 33.3 a0 Eli. 30 0.3 O, G0 A3 18. 30
4 09, 9 i 5 0. 5& 2.1 2,40 17.0 17.02
5 211.3 170, 6 40. 74 5.3 2. 56 35.3 16. 70
L] 7904 621.2 78. 54 3.7 2. 32 a5.5 12,05
7 544, 8 4286, 7 7B. 04 57.3 10. 48 62. B 11. 48
3 457. 6 380. 7 78,08 31.3 6. 42 75, 6 13. a0
5 282, 4 227.8 g0, 7D 11. 9 4. 21 42, & 15. G2
Ity 217. 2 180, 2 R2. 79 a.1 4. 14 28.0 12, 89
11 124. 6 a5, 9 72.9%5 104 b, 35 2373 18. 70
14 25,0 19.7 748, 80 04 1. 49 4.3 15. 60
—10 2535.7 2807, 3 79.14 136, 6 7044 339.8 13, 40
11—4 373. 3 2.0 77.01 16. & 4. 50 §a.4 14, 49
1—12 2811, 0 2286, 3 7B. 88 205. 3 7.06 4039, 6 14. 048
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B 1540, 6 mm, Hp FEREAS BT A 1199.5 mm, 5 BRFKE 77. 86 % HREDRHK
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mRFRrE: A& g6 TEENEEEAS5—10 HHERRX s T ARHEHINAE 6—
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Table 2 Monthly distribution of rupoff< 1939, 5—19%3. 4)

- BETT B SR = M e £
k)
Ranfall Runoff Baseflow Quick[law
Manth '
Imm ! {mm} (mm) 18] {mm? 1450
1 2L07 30.49 30. 6 ud, O3 0.3 u. ay
£ 67. & 34.5 3508 LT 1.7 4. 93
3 33. 3 314 30,3 98, 50 1.1 3. 00
4 Dy, % 4.1 hl.7 N5, 36 204 4. 44
3 211.3 25.1 16.1 76.10 6.4 23. 80
4 Y0, 4 202.5 90, &8 44, 84 111.7 35,16
7 516. 8 3458 234,35 67. 81 111.3 32.18
.3 487, 4 290, 5 241.9 AL 7F 37.6 10,33
g 282.4 184. 3 171. 8 83,22 12.5 6. 78
10 217.2 170,90 145.3 86, 47 24,7 14,53
11 124.8 101.9 90. 8 89.11 11.1 14. 85
12 a0 640. 2 30.9 99, b 0.3 Q.50
f—10 2536.7 1227.2 503.4 73. 61 az23. 4 26. 39
11—4 375.3 313. 4 296.1 d4. 44 17.3 3. 52
1—12 2011.0 15340 6 1195.5 7. B§ 341, 1 22. 14
FE 3 AR PR F ok Bl X F %
Table 3 Water balance in the experlmental Foresi ecosystem (1935, 5—1993. 1)
BEFT B EERi iR ook 72 Hi & AR
Rainfall Total runoff Baseflow Quickilow Evapotranspiration
Lmm? Cmm) [ Imm? [T (mm) (%) {mm) [
25911. 0 1547, 6 32.92 11498, 5 41, 21 341.1 11.71 1370. 6 47. 08

2.4 FEFOTHIHERILEIFT

EANELTEAR THHFRILEEHFIED A2 FEY I BHE AT BRATER
FHHREHEACF AR IR ERAEEHRTANE  ForaIHE EUER
EAFREHY . 4aPERIE SN EER S1 MERNIROHEA AN TEROH T 2H
TKHE B EE 28—797. 1 mm . Hdp<5,5—10,10. 1—20, 20, 1—30,30. 1—50,50, 1—
100,>>100 mm #) 4+ 9)F 5.11.23.9.16.8 f1 8 G AR IR T 63 TEFKERM 17 MER
WA, 250Gl (R O ERBEREERLE S NP K, Ca, Mg, Si, Al.Mn %355 54
FEFIHI AR 3% 14, 43,0.56,4. 19,53, 03.7. 41.5. 21.0. 82 1 0. 056 kg/hm* « a, @ I 7
BEEMKEE SR F#HE4%Y 3. 67.0. 50,50, 18, —9. 14, 8. 51,14. 26.1. 05 FI 1. 334
kg/hm® « a, X5 DLRHE ARG AL B GUERH &) 254 8 35, 0. 38, 33. 51,
40, 26,6, 17,133, 08, 1. A9 1 0. 075 kg/hm® « a, MR AZEKREHNR T M G E BE
WA-RRELUARTR.BR Ca Mg S HEERF T/ #E 5K E &5 (Habbard
BrookO FEIF th I R E R Z KR EME -, Ca. Mg ERFH S ES.ET 5%
HOoEENECGKTES ISknDEX. M AFEE. O TEAUBREEESNE Ca. ¥ K. S
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Table 4 Characteristics of geochemistry cycle m the experiment forest(1989, 5—1593. 4

M H ltem N 3 |28 Ca My 3 Al Mn
F& 4 4% A MNutrient inpur
FE  [H Ranfall (I 14.43 0.56  4.1% 53.03 7.4l 521 8% y.ch&
EEHETH Throughlall 2 14, 41 0.96 48,47 3% 95 14.97 17.23  1.64 1.308
Z i Sremflow 3 1. 59 0,10 OO0 3.53 0 1.03 2,24 0.23 0,082
B B Leach (D=1 (@ ~—(1: 3, 67 o050 30018 -9.14 Rl 14.76  1.05 1,384
R ACKHL B’ Net input 5i="T 1 148,10  1.06 54.37 13. 85 1602 18.47  1.57 1.300

FF o8 B Nutrent output

£ i Baseflow &

ERR Quickilow 1D

B Y Towl B=ith+D
FEEFEFTER Net change A F—i8
FiF#E e T Ner change B (' —.8)

07 115.3C 0. 73 0,042
10 17.78 n.496 0,033
i7 133. 08 1.6% 0,075
83 -113. 61 sl 1,315
.24 -127.87  -0.BF -0,01%

47 0. 14  27.44 33.15&
8& 0. Z0 6,17 7.11
33 0.38 33.61 40,26
- T3 Q6B 20.76 3. 53
. 08 0,18 -26.42 12,77
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