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Physical properties of soils

Lower layer

] N ‘ BB |
1 e . - I w1 = SBIRPR B R
HE e m momoE MMk | MM ® | Cooficient  LEANE
& I Density Porosity ' Real-specific ‘ of hardness
= o | . Void ratio | gravity |permeability | /
N / 3 [ i 8
Layer | (glem® | & | | (cmjsec) | (melem®
- [ [ 1
+ & a7 | o p 5 - ~
Sl 0.721 73.3 i 2.8 i 2.7 | 5.8%1078 1.45
Upper layer i .
Toper laye |
= 0. 497 ‘

8.6 | 4.4 | 2.7 6.9%10% | . 7.65
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Table 2. W@ OFEREEE var. minor Ounwi), 71 ¥ ) v v (Cuperus microi-

Annual products in grass and shrub ria StEup.), FV 4 / <3 (Justica procumbens L.

Yiir | :E%;Gﬁss X ?%Shi’kub X var. leucantha Howoa) 5TH -7z,

(8 g B, HEY 5 LHEBEAT 0 TERN
1975 3,045 265 KFECHEEBED, VTEEY Y, TuNUY,
1976 1131 4,534 v U VEDREROBAMA LN TT - o
1977 1,100 5,110 B2EER, MYOETHDOIITES 3 AR,

: © EABBITEE ALY L0, WEEEOCICL
too BARICDNTIE, BIEOHEESWRE L, — ABHRIC LT, 5 LOEABOBAZE -/,

HIEFICONTS, 2FHLRABOBINE L, 8 24E8 DBRERETDED - eDT, B
RPEOBRERKIEL, ELLMEEICHATED - T2,

BEARLGOUVICEROERIC L 2 MR EXOEZER Fig. 10 IKRTEB8DTH S,

T, BAR, BRROFRAMNOAERESZDIY Table 2 [WRLk,

CNREEYPOTHETHD, ERICOVTHE, 3HEBU2HECHNETH 505, EARIC DVT
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TERBNWEEZON S,

3. HEEOIBROREIRE

WAORROFBIREIZ, KOBEEOFESEENSEL LN, BHERELTHIER, LB
PLELT 2T LRTERNDOT, 1978473 JICBNAKRT Lickk, BEARARK, XU, BARIOWVT,
TEOTRBELY LD, WiEEIED, BEET -7

Z O, EENTAEEELTOS 425 F (BARK) BEU BBRETE T 5 ¥4y 31
7 2R (BEARK) OBRROFEERBRIRDOEEDTH -1,

D A4FAF: BEL80cm OLER, LCTEBLOERINLESOBELERBLIOTRENER
UFREETIRERD, 74 VA =2 —EHOEDFIBAZEL TV 5, THEDRE LSICME SR
ZHE LTS (Fig. 5),

Fig. 6 EADORFRZRDRI

80
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Root system of grass
(Weed and Kentuckey 31 Fescue).
Fig. 5 A4 2 F ~FORBDOWRKR
Root system of shrub
(Amorpha fruticosa L.).
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Table 3. #1054 & # — & — ORGP W T OB EE
Soil hardness in the sloping lysimeter
R ’ - ardoess
Vegetation, ooy e <% /cni’?)ﬂ hardness
. cover type! A é" .
& = oY K W ow X | W A K
Soél depth ' Grass ; Bare ! Shrub
cm) ] 1 1‘
10 3.4916 | 0.3125 0. 4545
|
25 7. 6500 0. 4545 i 1. 4463
35 2.2115 2.2115 0.7978
60 1.7742 2.2115 | 7. 6500
DR BUEALE 4K D Tk L "

2) MM L s SR e

U

3 WEMEEH--ES

@) rvEyF—317 A7 RRFESS
R 20 cm BEICHEICHELTED, 20K
B SIS RS 10 cm, FEAIG~ 60 cm O#
BTHICHREL TS, COXIIET VE v F—
DOROFEEF N, HBHBBETE L, WM~
WicFZz LT3 (Fig. 6), HEXRD ~Foh
Bofaw Fig. 7 TR,

¥, MRAOEEFICE T 2 RELBOES 5
JiErEEE A Table 3 IR U7,

cm,

vV #& ®

1. A 3l Kk I8 X

Bl Cd &5 <,
Table 4 TR,

T, SE
DTHS

19754713, LHUKSD O AIERRMBILOOT,
AMOERMBOEENTEXIL,

HABKE &SR LT, NRlokne, 7
DORERE B Hede % FEHE

RE#ES O ARPEE

EREICONTIE, Tables L%

A E
E o

W'v

Fig. 8 1T/RT . 735

( it

KT 270, IRFONEGE, SRS EIR,
SEREEAE, O FEEL Fig. 9 i,

TEEA Fig. 10 (KR,
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Fig. 7

(b)
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DORES (KD
Distribution of root amount
in shrub () and grass (b)
(air dry weight).
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Table 4. Ji-! e bl
Water balance tables for
® # K Bare =
. ol L b = K s R RITINX
& | A M‘Z}ﬁf B o (nﬁ% GRS g?%?é HRE | P (ngfflg
Runoff C_)hang{: Evapo-
Year \Month | Precipl- Wiy gy 3 PC, .| moisture|  FAUOR PRI yrypy
(mm) Sr‘fll;xfgffe Seepage| Total RIP cox:’%ant E Srt‘llr;fgfcfe Seepage
@) | (mm) | (mm) |
1975 | 4 166.5 | 4.73 | 94.89 | 99,62 59.8
5 152.3| 3.24 | 120.49 | 123.73 81.2 4.31| 115.43
6 141.8 | 2.07 | 68.02| 70.09 49. 4 2.52 |- 35.36
7 182.7 | 5.08 | 151.01 | 156. 69 85. 8 3.53 | 129.12
8 32.4| 0.25| 0.18] 0.43 1.8 0 0
9 201.2| 3.48 | 114.27 | 117.75 58. 5 1.13 | 38.63
10 315.4 | 9,47 | 256.21 | 265.68 84.2 4.72 | 276.91
11 245.4 | 10.54 | 234,28 | 244.82 99.8 4,96 | 261.77
12 52.8 | 1.88 | 41.76| 43.14 81.7 0.36 | 52.30
1976 | 4 136. 3
5 214.7 | 6.32|197.57 | 203.89 95.0| —37.5| 48.31 4.26 | 177.51
6 174.0 | 4.96 | 110.00 | 114.96 66.1| — 8.5 67.54 2.10 | 103.05
7 132.6 | 3.86 | 118.27 | 122.13 92.1| —46.5| 56,97 1.73 | 105.69
8 150.6 | 5.91 | 49.91 | 55.82 37.1 | +49.7 | 45.08 1.55 | 29,95
9 257.3 | 10.15 | 231,43 | 241,58 93.9 | —19.5| 35.22 3.79 | 227.34
10 145.3 | 3.20 | 113.59 | 116.79 80.4 | —32.7| 6l.21 2.81 | 120,53
11 81.9 | 1.58| 49.54 | 51.12 62.41 — 2.0| 32,78 .51 59.21
12 35.2 0 1.23| 4.80| 6.03 17.11 — 3.3| 3247 0.74| 10.56
1977 1 21,3 0.55| 292 3.47 16,3 — 0.5 1833 0.4 6.01
2 27,6 | 0.45| 2.68| 3.13| 1.3 —10.0| 8447 | 0.33| 3.9
3 180.5  6.97 | 123.28 | 130. 25 72,2 +18.4| 31.85| 4.96 | 114.03
4 113.8 | 5.14| 80.19| 85.33 75.0 | —28.5| 56.97  2.65| 77.03
5 85.0 | 1.77 | 55.15| 56.92 67.0 | —15.1  43.18 .27 | 37.38
6 205.2 | 3.79 | 145.36 | 149.15 727 +19.0 37.05 2.74 | 126,99
7 71,01 1.43 | 23.36 | 24.79 34.9| —23.9  70.11 0.53 7.28
8 298.2 | 10.48 | 267.81 | 278.26 93.3 | — 8.8 28.74 1.80 | 223.80
9 259.3 | 7.00 | 195.84 | 202.84 8.2 +24.9  31.56 2.51 | 172.90
10 63.6 | 0.23 59.49 | 59.72 93.9 | —38.0 41.88 0.90 | 57.81
11 116.9 | 5.82| 62.83| 68.65 58.7 | +29.0| 19.25 1.39 | 63.99
12 49.6 | 1,05 18.44 | 19,49 3.3 —16.2| 46.31 0.53 | 24.13
1978 1 28.4| 0,10 17.52| 17.62 ez.oi —21.3| 32.08 0,04 | 21.71
L2 29.7 | 0.43| 0.60 | 1.03 3.4 1 +14.9| 13.77 0.22 1.28
3 120.0 | 3.57 | 67.77 | 71.34 55.3 ‘ 2.22| 61.07
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three vegetation cover types

11—

N X Grass v N X Shrub
‘ . . - -
AR FAEE IR U S e P ar=—e
o R | | or | Gmes (B
Total [P 45 E Surface | Seepage | Total Rip | 4s | E
(%) (mm) | (mm) runoff (%) ] (mm) | (mm)
119,74 78. 6 3.83| 112,02 115.85 76.1
37.88 26.7 2.06 | 56.98 | 59.04 41,6
132. 65 72.6 6.94 | 141,19 | 148,13 8l.
0 0 0 0 0 0
39.76 19.8 ‘ 13 0. 36 2.49 1.2
281,63 89.3 3.77 1 192.24 | 196,01 62. 1
266.73 | 108.7 4,27 | 236.58 | 240.85 98. 1
52,66 99,7
7.34 | 146.92 | 154,26 7.8 — 9.0 69.44
181,77 84.7 | —16.1| 49.08 1.78 | 41.55 43.33 249 417,01 118.67
105.15 60.4 | 4+ 2.4 66.45 1.58 |  41.15 |  42.73 32.2 | —206 | 119.47
107, 42 81.O| —~13.1 38.28 1,29 0.28 1.57 L0 —19.9 | 168.93
31.50 20.9 | 4+30.1 | 89.00 3.68 | 102.14  105.82 41| 4+30.6 | 120.88
231,13 89.8 | —15.9 42,07 2.75 | 77.36 | 80.11 85.11  —24.0 89,19
123, 34 84.9 | —13,1  35.06 2,17 | 53.78 | 55.95 68.3 | —17.1 43,05
60.72 741, — 8.8] 20.98| 1.23 104, 12.27 3.9 — 25| 2543
11.30 321 — 6.6 30.50
6. 42 30.1 — 7.2 2208,  0.90 6.97 7.87 36,9 —10.4  23.83
4,29 15.5| + 1.8] 21.51| 0.57 6. 69 7.26 26,3 4+ 0.3 20. 04
118.99 65.9 | +17.4| 4411 717 120.87 | 127.54 70.7 | 421.7 31. 26
80. 38 70,6 | —18.7 | 52.12 3.87 88.70 92.57 8.3 | — 8.7 29,93
38.65 45.5 | — 2.9| 49.25 2,05 5. 14 7.19 8.5  —20.5 98. 31
129.73 63.2| +12.4| 63.07| 466 3258 | 37.24 18. 1 +36.8 | 131.16
7. 81 11,0 —11.5| 7469 0.76|  0.30 1.06 L5 —32.91 102.84
225, 60 75.7 | 4+ 3.3 69.30 6.71 | 137.33 | 144.04 48.3 1 +31.4 | 122.76
175.45 67.7 | + 6.8 77.05 7.43 86,98 | 94,41 36.4  4+20.2| 144,69
58.71 92.3 | —23.8  28.69 1.99 | 30.59 | 32.58 51.2 |  —55.4 86. 42
65. 38 55.9 4 7.01 44.52 2.79 | 3270 | 35.49 30.8 1 +21.9 59.51
24. 66 49.7 1 + 2.4 22.54 1.25 | 29.11 | 30.36 6.2 — 8.1 27.34
21,75 76.6 | —11.7 | 18.35 18| 2446 | 24.64 86.8| —19.2 22.96
1.50 5.1, + 8.5 19.70 69 3.00 3. 69 1241 + 6.9 19. 11
63.29 78 | 76.88 | 8l.66 |  63.3
) | o . _
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Table 5. A 3 o & B, & E
Monthly air temperature and relative air humidity

* 5| g | TRANE | TRRERE v g 8 e
Mean air . . .. . Mean relative
Vear | wown | temperare | Teximem v mivimum oir MGG
C) s . (%
— ) o
1975 4 13.9 18.3 10. 1 50,7
5 19. 2 22,5 14.6 49,9
6 20.7 25.2 19.2 64.8
7 25,7 29.9 23.1 55,9
8 27.6 31.9 23.7 54.5
9 24.8 29, 4 21.9 55. 3
10 16. 4 19.8 13.9 55,4
11 11.8 15.6 8.6 52.4
12 3.9 | 9.9 — 0.9 49,9
1976 1 2.9 10.0 1.9 41.6
4 12. 4 16,7 8.7 66. 7
5 16.8 21.7 12.4 69.9
6 21.0 24,7 17.7 74,0
7 23.6 27.4 19.5 71.7
8 25.3 28.9 21.0 69.5
9 20,7 24,7 17.3 70.7
10 16.2 20,7 12,6 0.0
11 9.0 13.8 5.4 60. 4
12 4.0 10.9 0.4 65.3
1977 1 - o1 7.1 - 2.2 59.3
2 2.6 9.1 - 21 54.6
3 7.4 12,7 4.0 63.7
4 14.4 18.9 9.5 58.7
5 18.6 23,1 12,8 59.9
6 20.3 23.6 17.5 74.5
7 25.4 30.0 21,5 72.5
8 23.7 27.8 21.4 78.4
9 23.5 27.8 20.5 74.8
10 16.6 22.3 13,6 71.0
1 12,9 17,7 9.4 68.3
12 5.7 | 13.0 2.6 63. 4
1978 ‘ 1 L4 9.5 - 05 69.2
2 | e 8.5 - L7 58.9
3 } 7.7 | 13.5 2.4 53.6
|




Precipitation

Evapotranspiration
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Fig. 9 ARoVESH, FUEEEH, FEREam, FEiEE
Monthly mean air temperature, mean maximum and minimum
air temperature and mean relative air humidity.
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Table 6. BHEHE (5~118) Ick 1) 2 REEERKIGT
Water balance by vegetation cover types in growing season

(May~November)
W B (R) W LR RRERE
" \?Eg?t(a ?IJ % (7}3) Runoff (mm) Runoff Chan g(f Evapo-
i i transpi-
| tion |Precipi- = per- n so1 :
Year | cover tation| %ﬁﬁf@é el HFER =t centage n;g;lstzg;e ?tmn
i type (mm) runoff Seepage Total RIP (%) | 4S (mm) (mm)
B K 1,271.2 34,13 945, 06 979.19 | 77.0 292,01
1975 B OR K ” 21,17 757,22 878. 39 69,1 392. 81
b N4 i ” | 23.00 739, 37 762.37 60.0 508. 83
| & X 1,156. 4 1 33.98 . 870.31 906. 29 78. 4 — 97.0 347.11
1976 BHOR X ” 17.75 823. 28 841,03 72.7 — 34,3 | 349, 87
R KX J ” ‘ 20. 59 | 463,18 483.77 41.8 | — 52.0 724,63
| B X 1,099. 2 30. 49 809. 84 840, 33 } 76,4 — 12,9 271.77
1977 B A K ” \ 11.14 690.19 701.33 | 63.8 - 8.7 406. 57
A K ” ‘ 26, 39 ' 325. 62 352. 01 32.0 + 1.5 745, 69

WHEL, HEACEBRNEEELTHIEOBEEREERS LND, HEOHEBOER5~9 AE T
FHIKOF B BBSZVMRIETIA S 10~11 Bleh T, EARPERKOFS KILESE L HH
[53H 65,

o, WHEOESOKIET 5 12~2 Aichd Tk, BHERMIC, BARSEL, BAK, H#MK
DIRICRBEDDIEIE > TN D,

KB, EEBOWHEIEADORBN & Mg 2 i, —DOERBEGHETH 505, LWHEIZE
KEAIEL, - THRINBOMHIEIVNES CHEEHOTRNBEDEZ OB LTI TH 5,

2. BREHR (5~11R) k1T BKINE

(1) BEICE T 2RI DRI

1975~-1977 FEI I T DREEI O RBPRID KNS % Table 6 (TRT,

ERIMER, S48 L SEMEPEKRT, BARK, BARROIHICH B -TED, BHRICN, HEAX
65~139 mm, EAXT 217488 mm DEBLE LTI 5,

WRTBICOWVTE, EARKEBEBRAKBANGD, BHUKIESS (EARK, HEAROIICAE T -
Tb,

HERBEICOVTIE, 1975 FICABUKD ORIE & 17> TN DT, 1976 & 1977 57120 %5 5
&, BHIX T 272~347 mm, BIKX T 350~407 mm, YEARX T 725~746 mm &75 Tk D, EARKH
RORE L, BAK, HMKDIHICE 2

1975 DN TH, 4 40KV &, 11 HOKO RS OREE, BH, KRHEOREN,SAHTRE
REBLBNEZZ ONLDOTRERBRE L L BANELEEGI LELS, AROERSLALLND,

BEAREBIUREARKE, HHKEOERHED £, TORKH 3~185mm, EARKT 377~474 mm
EIRY, PRDEERENELTOEZEBDD 5,

2 BEHICBYZ2—BHC OEERNE



BT A 2 — 2 —ICB T 5 ARG GER - TRE - 1779 — 15 —

FERDORBHBICB VLTS, —MNC EORWNE ERHEORFRICONT, BFEshizdold L0
BHETIRF0E L, BHETH - T, WHBREOWEIC L ZHBELMB LB THNT 5 L3 M~ HEET
bofekdicEbhs

B 74 ¥ A =2 —CBWTHE, WEEKREETD, BART O RBNEMETHD, F—OBWNEHT
KEBNT, BREEAIULBOLNT, € OICERE - HEREHEERET 22 L1, RERRTORDEND
REBETNEHZZEBTELDOT, BREETHEVAROBBEO Y, BRERLE, SRRSO
WEET-THIbDTH b,

%97, 1975~1977 F.0 SERIOEBIHO E2 2 BRI B U 2EBEHRIEEICONT, BTH 505, H
HRBBEOSEHOFHEGICOOTIE, WHHFEQHENTELTOD

D EER BB

@ HEERBEOSHZ, —BEE 20 mm BEL FOBAT, T30 BT IEAS Ui Bkihg
%, ZRECHHTELOCRERTH Uk,

® BWKERBUD TS, BUOSBHOKMICET 2T TOMMA, EHEIEME L, BES 2K
it OEER N REE AT,

® WEHERBPEEDOAKEED SHEERNES2 Ll e REERERLE ST 2,

@ BUKBAEE, BIEKMEFTESRO D BICIROBEROBKIBKE L &b LM, L5 E
i, FREVKND S BICO>EFOHKNELNIES, T2bb, BREELCEKESONZEAR
BELUTEET 2, IR VEK LT, ¥HOKEICIEN &S BEEICIE, ROBKBECHEEITEN 2

ZlEc B 2 —BHC S OKRLRRRAD I HICEZ NS,

P=Ri+Ry+E+4S i, (1)
T P —HOWE (mm)
Ry E#EEE (mm)
Ry FJEFME (mm)
E 17 R R (nm)
48 1 LHUKSZAL (mm)

BAERNT £ D B RKEEE, FnENn 10~12 7T, 20K Table 7 WRTEEDTH S,

wiT, —BEC EOMBEEEERNEIOOT, FEA, EECREEZT T 5,

2) —RE SR

BAOHBRBROMEN D, —~BWE & EERUE S OBRIZ>VTRD L5 BHEKASRENTH

%o
Ry=al® (2)
Ri=aPi—b (3)
log Ry=aP,—b e (4)
T CEERLE
- W8

b ER
ZOEA PIZ20mm PEENS REUWERTH 200, —HEIKiE X (3) BESESEOSD &



Table 7. BHEMW K B U 2 BRI EOWE & KB

Runoff and rainfall of every storm in growing season

E=A
==X

1975

‘ | = I =
‘ M W OB 45 = o= | BKBEL |, moi B (R) VRO R OEK L BRI 1 B
| BEW§ No. | 4 X 4 | Beginning %(ﬁg)@ Beginning | oL AR | Runoff (mm) Runoff . N H M‘ THE
. ) of rainfall : of runoff Period EERNE EERLE " lper- Ma}_nmulm ax1mf1ém
Rainfall | Vegetation Rainfall Lof &1 Diroct B = t rainfal TUno:
© No. cover type H A K A £ | O TUno irec ase A centage per hour | per hour
| 7 / runoff runoff Total |
i Date (mm) Date (hr) R R, ' R/P (%) | (mm}/hr) | (mm /hr)
- i | ; T
B A K 6. 5 3 57.2 7. 3 189 | 25,61 | 25. 61 44.8 | 9.6 | 0.4l
1 o X ” ” ! 7. 3 189 40.12 40,12 70.1 #1100
#OoR K ” ” ] 7. 1 189 31.49 31,49 55.1 # | 0.64
ok K 6. 22. 4 60.2 | 6. 22. 11 9 13. 40 13.40 2.3 | 6.3 0.25
| |
2 o X ” ” |6, 2213 | 275 30. 84 30. 84 51.2 | 7 0.20
I e ” ” 6220 6 | 282 26,51 2.82 29,33 48.7 | ” 0.33
I i S T | ! ! | ——
oA K 7. 3. 22 169.3 | 7. 2 214 128. 47 2.14 130. 61 77.1 } 31.8 15.00
3 B K ” v 2 1 334 143.22 6.68 149. 90 88.5 | # 15. 00
i |
#OR K o ” 7. 4. 2 | 39 135,55 7.88 143,43 | 847 ” 15. 00
A K | 9 5 5 93.6 9. 5. 20 | 3 | o3 | 0.35 0.4 32,0 0. 27
4 B o K ” ” 9. 5. 6 | 234 55. 45 | 55,45 59. 2 ” 7,00
AKX ” - 9, 5 6 | 18 1.15 1.15 1.2 ” 0.17
N N4 9. 23. 14 74.8 9. 24, 5 118 21.98 21.98 29.4 1.9 | 0,92
5 o K " ” 9. 24, 0 123 46. 52 46.52 62.2 v | 2,40
#®OoRk K ” | ” 9, 24, 2 11 1,02 0 1.02 1.4 wooL0.27
IOUE— — ! N S - ;
5 A X 9. 29. 3 | 320 9. 29. 3 | 91 21.80 1.82 23.62 73.8 7.0 0.71
6 B o X ” } ” 9. 29. 3 | 91 19. 81 1.82 21. 63 67.6 ” 0. 68
' R K ” T 91 0.31 0 0.31 1.0 P 0. 04
B oA K 10, 18. 1 96. 2 10, 18, 1 287 75.75 14. 35 90. 10 93.7 7.0 5.20
7 o KX ” ” 10, 18, 1 287 74.42 8.61 83.03 86.3 ” 5. 50
Ok K ” ” 10, 18. 10 278 66. 94 2.78 69.72 | 72.5 ” 5.10

W

i M Y

=]
H

£ 808



(BB - S8 - BT XANNERB T Q2 — ¥ — £ 4 ) £ HEY

5 & X 10,80, 1 | 458 | 10, 30. 4 , 164 | 37.25 3.28 40.53 88.5 4.2
8 B/ o X ” ” 10. 30. 1 167 33.40 | 1.67 35.07 76.6 ”
R K ” ” 10. 30, 1 167 27.47 | 1.67 29. 14 63.6 7
oA K 11. 14. 22 | 65.4 11, 15. 3 106 61.35 2.12 63. 47 97.0 11.8
9 ;o X ” ” 11. 15. 13 96 53.81 0.96 54.77 | 83.7 ”
A N4 p ” 11. 15. 6 103 51. 69 2.06 53.75 | 82 ”
B oK K 11. 19. 13 57.0 11, 19. 16 | 200 43.09 8. 00 51.09 89.6 7.4
0 # o X ” ” 11. 19, 16 200 38. 83 8.00 46, 83 82.2 ”
EOA K ” ” 11, 19, 16 200 37.98 8.00 45.98 80.7 ”
1976 = 4 4. 30, 4 68.9 4. 30. 8 256 | 4741 } 5,12 | 5253 76,2 4,2
1 ® o K ” ” 4, 30, 18 246 52,39 . 4.92 57.81 | 83.2 2
" Ok K p ” 4,30, 8 256 45.22 | 5,12 50.34 | 73.1 ”
B oA K 5. 17. 1 168. 3 5. 17. 3 405 130. 70 0 130.70 77.7 25.5
2 oM X ” ” 5 17, 8 400 151,47 1 0 151, 47 90.0 ”
A NI ” 7 5. 17. 2 416 105.44 | 0 105. 44 62.7 ”
— f

B OA X 6., 5. 7 35.9 5. 18 126 14.51 2.52 17,03 47,4 3.1
3 | K ” ” 6. 0 120 17.13 2. 40 19. 53 54, 4 ”
I 4 " ” 6. 10 47 4,30 0.94 5,24 14.6 ”
= N4 6. 13. 18 33.8 6. 15, 22 122 15. 66 4,88 20. 54 60.8 7.8
4 #®w oW X ” ” 6. 15, 22 122 19. 45 4. 88 24,33 72.0 ”
EON KX ” e 6. 15. 22 122 2.24 0 2.24 6.6 1 ”

LN N4 6. 24. 2 92.2 24, 6 162 62. 54 1.62 64.16 69.6 21.2 6.

5 WMo X ” ” . 24, 13 155 65. 36 1.55 66.91 72.6 ” 6.
A K ” ” 6. 25. 7 78 37. 40 0.78 38,18 41.4 ”
Ok K | 71017 | 8.7 | 7. 11 10 134 73.33 0 73.33 89. 8 14.1
6 o X ” v 7,11, 10 134 80. 02 1. 34 81.36 99.6 ”
'Ok K ” ” P71 12 74 37.12 0 37.12 45,4 "

— T —




Table 7.

(m3%) (Continued)

o BRI || BABE | ] oo B (R) B A Bk 1 R 1

4 MRy No. i 1 4% X & Beginning d;) : Beginning LEa2 ! Runoff (mm) Runoff o= mtE
‘ of rainfall of runoff Period ‘ﬁﬁ“\*‘ﬂié EER L or- MaximumMaximum

Vear | Rainfall | Vegetation | Rainfall of oot LDi@gctE} ROLLE P tage rainfall | runoff
No. | cover type A R A B K runoff runoff Total €€ per hour | per hour

! Date (mm) Date (hr) R R R/P (%) | (mm/hr) | (mm/hr)
L - | 5 )

1976 B OA K 7. 19, 10 36.5 | 7. 19, 12 114 24, 14 24,14 66. 1 14. 6 ! 0.83

7 o X ” ” 7. 19, 13 155 23.79 3.10 26.89 73.7 ” 0.65

T NI ” ” 7. 19, 10 73 5,45 5, 45 149 ” 0.15
i -

B oA KX 8. 9. 8 28. 6 10, 14 3 0. 20 0 0. 20 0.7 | 4.8 0.02

8 /o X ” ” 10. 9 99 4,94 4,94 17. ” 0.08

B R K " P 10, 14 2 0.10 0.10 0.3 ” 0.02

B oA K 9, 8. 0 61.8 8. 9 255 39.06 10, 20 49.26 79.7 13.6 5. 60

9 B X ” ” 8, 4 284 20.83 | 11.36 32.19 52,1 ” 4,10

B ORK K ” ” 9. 16 191 16. 40 0 16. 40 26.5 p 0.98

) T | )

B R K 9, 27. 23 | 39.8 28, 9 111 21.97 1.11 23.08 58.0 4.5 0.64

0| owm R ” I 28, 112 21,09 1,12 22.21 | 858 ” 0.68

' R KX ” } ” 9. 28, 19 89 5. 44 0 5.44 | 13.7 / 0.16

= 4 10. 9. 8 51.5 10, 9. 15 105 41.99 1.05 43,04 83.6 10.8 0.66

11 7o KX ” ” 10. 9. 12 108 41.16 1.08 42.24 82.0 | » | 0,30

# K X ” o 10, 9. 13 107 27.29 0 27,29 53.0 | ” 0.16

H A K 11, 11. 5 77.5 11, 11, 14 466 53.92 4.66 58. 58 75.6 7.6 0.61

12 oW X ” ” 1. 12, 1 455 44,82 4,55 49.37 63.7 ” 0.43

N N4 P ” 11, 11, 21 459 50. 55 4,59 55. 14 71.1 ” 0.53

e B Ak K 5. 4, 22 17.2 5. 5. 12 204 1.58 1.58 9.2 3.2 | 0.10

I
1 oW X ” ” 5, 5 12 204 3.07 3.07 17.8 ” 0.12
" A KX ” ” 5. 5. 12 84 0.49 0. 49 2.8 ” 0.10

IRW

rt

TR A U )

=]
=74

608 &



B oA K 5. 15, 8 65.3 5, 15, 16 144 | 36,47 36. 47 55.8 11.7 3. 40
2 B o X o ” 5. 15, 16 144 | 51.80 51,80 79.3 ” 3. 40
A ” ” 5. 15, 21 39 | 6.62 0 6.62 10.1 ” 30
BOR K 6. 17. 2 72.9 6. 18. 0 132 | 49.20 2. 64 51. 84 71.1 5.0 1.50
3 o X ” ” 6. 17. 23 133 | 61,64 2. 66 64, 30 88. ” 2.10
2 N4 ” ” 6. 18, 3 4 2.05 0.08 2.13 2. o 0. 20
L= N4 6. 23. 12 83.0 6. 24, 6 162 73.88 3.24 77.12 92.9 8.4 4, 80
4 oo X ” ” 24, 11 157 78, 39 3. 14 81,53 98. 2 ” 3. 40
B oA K ” ” 6. 25. 4 140 34,51 0 34,51 41,6 p 2.30
BOR K 7. 16, 23 36.8 7. 19, 20 100 4.09 0 4,09 1.1 11.9 0.10
5 B o KX ” ” 7, 17. 17 175 11.73 3.50 15,23 41.4 ” 20
= NS ” ” 7. 17, 8 1 0.39 0 0.39 1.1 " 0.02
BOA X 8, 13, 10 284, 6 14, 2 430 225, 60 0 225. 60 79.3 14,3 1.48
6 ;o X ” ” 14, 2 430 278.00 0 278.00 97.7 ” 42
b ” ” 8, 13. 17 430 144,04 0 144, 04 50. 6 ” .02
B oK X 9, 8. 2 121. 6 9, 1 131 89. 37 0 89, 37 73. 11,7 20
7 o X . ” 22 218 106. 90 0 106. 90 87.9 ” .00
A N4 ” ” 21 75 48.79 0 48.79 40.1 ” 7.80
oA K 9. 18. 22 105.0 9. 19. 10 158 76.00 0 76. 00 72,4 16.0 11.20
8 #®ow X ” ” 9, 19, 10 158 86. 42 0 86. 42 82.3 ” 12. 40
7Ok X p ” 9. 19. 11 93 43, 69 0 43. 69 41.6 ” 5,10
TR K 10, 3. 19 57.0 1 4, 0 125 47,48 2. 50 49,98 87.7 8.6 3. 60
9 mo X o ” 10. 4 121 49. 83 2. 42 52,25 91.7 7 5. 80
[ NI ” ” 10, 4, 7 118 30. 96 0 . 30.96 54,3 ” 1.90
7 - L— ’ -
BHOA X 11, 16. 15 91.4 | 11. 17. 6 186 60. 64 0 | 60. 64 66. 3 18.8 5. 60
| J
10 B X ” ” i 1. 17, 7 185 66. 03 0 | 66.03 72.2 u 6.20
w ok K ” ” |11, 17, 3 189 30. 49 0 \ 30. 49 33. 4 ” 0.70
i |

¥

(AL - SR8 - I ZOANIERB A2~ £ — £ 4 ) £ 15E
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of every storm and direct runoff in growing season.
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Table 8. WEEEH] (5 ~11H) OBKE, %iE, BE (74 v A —%—FH)
Precipitation, air temperature and relative air humidity in
growing season (May~November)

(Lysimeter site)

_ O iAlX Shrub

. ¥ & i FEE e SR SEHERIRSR ¥ E R
& K Me'amxaiirJm Mean Mean Mean relative
Precipitation maximum air | minimum air PR
. temperature humidity
Year o temperature temperature Y
| (mm) [€®) °C) ‘ 0 } (%)
. ! i
197 271.2 20,9 4.9 i 17.9 55,5
1976 1,156.4 18.9 23.1 15,1 68.0
1977 1,099, 2 20.1 24,6 ‘ 16.7 ‘ 71,83
1975 1976
15 § 15} OO R
oMo om Correlation
Correlation C:#lx 0.735
# C 1 BIIK 0,826 Bare
. Bare & BAK 0.776
= RUAIK 0,543 e ] Grass
5 1104 Grass 2710
= WAL 0.545 51 Al 0.824
g Shrob & Shrub
El -]
B H
2 i ;
E H
= Y
] H 3
/// P
S e
el
e § o
oL BRI 8
0 20 30 0 10 20 30
e K TR A Cmm /bt AR LRI R (am/hr)
Maximum rainfall per hour A Maximum rainfall per hour
i AT . AT S
AL Bare O ALK Grass © i kI Shrub @ B Bare ___Q _#ANK Grass __ © iR Shrub
1977
15
®
WOl %
B o Correlation
5 %10 C: B 0.633
= 3 / Bare
8! // WA 0.521
5o Grass
g " ’ ALK 0.219
g Shrub - . g o e
2 Fig. 13 BB o LBk T 28K
"
215 1 BRI B & ek 1 R RATR I B O
E
- 4%
(ﬁ) Relation between maximum rainfall
per hour and maximum runoff per
ol hour due to every storm in growing
0 30 season.
e U BEIN B (am/br )
s Maximum rainfall per hour
® I Bare O WA Grass
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TFHIzNAH, L (2), (3), (4) ofXEHER L TEFEERD, HBREAELELTAHSE L, 0T
NoBEs, (3) Rk s—REVESRSHENE -T2,

EEO—BMRC COoWE S HERLBOBRGE Fig. 11 i<, Fi £ ORFBREEREHINC 3 Fl %
E¥ieb D% Fig. 12 1KRT,

FKEVRROMEBEREIT, Fig. 12 WRTXDIKIED, $C, AEKEL ZTHEEESRD NS, &
FLe, ~BHCEOBEERMNER, BHRNELAEL, ROT, EAR, BEARDIFEIPIZ LT
WT, Ldd, TESBERE (RAEASA LN,

TOEIBEMCE, FEORBELIESHRBCEBRL T I LRBRTH S0, ZEDY, 3FEMH
OBPHAB L TORKE, IBOKEOYY, HAESKE, HRESKEOFHE, IMOBEDY
%, Table 8 1TRT,

CORPD, 19764, SFHRRNERO 2HFETIENTHOREL, T, BESHIROE, /o &
A2, i, Fig. 12 12B13 55K O 1975 EOERBRBLP TICMET 5 < SICBERELTY
BXHICEZLONB,

@) FELBROEKRIRHENES, HALNEREE

FROER ZBRICONT, BRIBHAES, 20CHET 28K 1 KL E4S4 % &, Table 7
WRT L DI 5T 5,

ZOMBOBRICONT, EEREEOEA &RARICEREFEERDTAH 5L, Fig. 18 lKRTLI
1$5,

BRI OWTIR, HBREDE L, IR HEEKIE 5% 2R 505, EARIZ DL TR 90% &
BEELIELS LD, BRKIZDOVTIE, MERES LELIES,

BYoic, BMAEOBRICXY, MEKIKEY 2REBEQE S 2EBSERELLERTHIDEEI LN
%,

3. Z#i (12~2 B) b1 3K

AL, MWAEDEESKRILT 2 12~4 AR T & ThHo0, HABHOBRE,S, 12~2 Ak

DT ORE AT - o

Table 9. £J1 (12~2 ) 1281 5 ERBIAIL
Water balance by vegetation cover types in dormant season
(December~February)

| ‘ i O =3 “ D=3 iz 3 i ‘ i=A
e eoEL | wo B (R) WO R iﬁﬁ*ﬁx%\ EREGE
| e R K B i Runoff (mm) | Change Evapo-
* Vegetat-‘ p P) | Runoff in soil | transpi-
ion |Precipi- | . oe0mm . | ) [per- Y | s
Year cover tation‘ igfﬁfojci‘ MR FR [ & centage r?gﬁi‘fte | ?tzon
type (mm) ‘ runoff Seepage | Total | RIP (%) | 4S (mm) ‘ (mm)
;X 84.1 | 2.23 10.40 | 12,63 15.0 | — 138 | 8527
1918;; B A K s 1,48 20. 53 22.01 2.2 | — 120 | 74.09
B A X s 2,70 24.70 27. 40 326 | — 126 | 69.30
‘ - {
B X 107.7 % 1.58 36. 56 38. 14 35. 4 — 22,6 | 92.16
19{;;5 BHORK v 0,79 47.12 47.91 4.5 | — 0.8 60. 59
' AKX | " | 2.12 56,57 58. 69 54.5 | — 20.4 1 69. 41




U7 4 ¥ A — 2 — 1B 2 RERBIRICE GER - IRES - 777D — 23—

AR, WAK, BEAXEbIEhHAZZOFEFEELTHY, HHEOLBICENT, &
B, B, B, BRNSEKEMSLTHEBLHELTOLbDEELLNG

O RICH T BN DKL

BROKINE TR ECATH B, 1976~1977 6 KU 1977~1978 4. 2 MO LA BT D
KINFER, Table 9 IC/RT X HICIE > Tl 5,

K, BKERDEL, - TRBEL DS bTLTH 5. BRBZHOT, EAHEITLRNE
o

R, EARSHEGE (, BAK, HMEKOIICED, BIREEOIOMBARL T 5, HHK
I g
RAWEICOWTE, BEHXSRESRE CERK, BAKE, HFICX > TR LT 02083 ILK
B2,

LTozEE, HARKT 9~10mm, EAXT 15~21mm QLT 5,

@ KMk s—BHC EOBEERLE

BEHOMCIE S -, ZMicB0Th—BHRc L oBREs, EERNELOBBEEHR Lz, 20
84 Table 10 1T5RT,

KM KR SR, F, BBICE 230 E LD T, 1976~19774E 0 2 SER THRIE
16.6mm QDI TEDT 6 PIDER LIt -7,

L7eh3C, fERBIOHIRIZRET, 2EREEHET, BETLTHAT,

CO—BRC EOBNE L EERLEOBGREE Fig. 14 1CRT, MEIoEAEL 5720, HEE
RO TRICANT AT,

C OBE, HBRMOAEKED 5 ~10% & 00 EV,, MBI ER, LMoakkea s iitE
DRI BIE & AR I, BAKOERELESREAT, BEAK, HHMXOIHICE T

CNEBREINCE Y 52—l L OWE LB

Wb OBRIC ENTH 2 &, BHIKTE, & 30
BB A D75 18 B AR L, AR TIRE Coreation .
EHUB LB TEY, AT, A0y | e )
% 5 B EIDE BN B BREMOBA & R SO S

Shrub

I, HBOER LIS o 12~ 2 AOBc BT 55
B %Rd & Table 11 @ LK -TIND

7 o 2 - 10 // // )
42l % ST & SEHCE I - e 2213 5 //////}
Ilﬂvgf;«t/\o /'e//’// ®
s
(3) TR ABMO &R 1FBEWEE, &K1 ¢ "
0 . .
P N R o
LI
BBRABDOFNCIE SV, FELHEROBRRIFHE ® ik Bare O WK Grass O ik Shrub
&, FRICHIET 2 1 BRI D BRI E % Fig. 14 &AWk 502 1BHREOME

#7%&, Table 10 DL HICIT 2, S &

. ) Relation between the rainfall of
KB 12 8.9~20. 1mm {2 bz T 5 every storm and direct runoff in

D5 BT 2 1R 72 D ok L EE I, 0.06 dormant season.
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Table 10. & # € B ¥ 3 — B &
Runoff and rainfall of every
o BRBR | o oo om | HABS
i Kef No. | % X 4 Beginning ‘ s <%‘J) L Beginning iR i
! of rainfall | of runoff
Year Rainfall | Vegetation Rainfall Period
No. | cover type H A H of runoff
| Date (mm) Date
B OA KX 12, 25, 2 32.3 12, 25, 2 598
1976 1 B o K ” ” 12, 25. 2 595
#r K K ” ” 12, 25, 4 644
= 4 ‘ 1. 26, 19 20. 2 1. 26. 19 341
1 B oW X | ” " 1. 26, 19 341
# K KX ” ” 1. 26, 20 340
B A X 2. 21, 9 16.6 1. 21, 10 182
1977 2 oW X v p 1. 21, 10 182
B A K ” ” 1. 21, 9 231
| % B OA K 3. 17, 0 33.7 3. 17. 142
o3 B K ” ” 3. 17, 141
; i N ” ” 3. 17. 142
B A K | 12, 16, 4 36.1 12, 16, 17 319 i
1 oo X ” ” 12. 16, 17 319
' R KX ” ” 12, 16, 17 319
1978 _ \ _ N - e
BOA K 3. 10. 5 31.2 10. 6 210
2 o X ‘ ” ” 3. 10, 14 202
b N ” ” 0. 6 210 ‘
Table 11. &#1 (12~2 B) OMKE, KR, BE (54 v 2 —2—FE)
Precipitation, air temperature and relative air humidity in
dormant season (December~February) (Lysimeter site)
5 | B oR & Mean air | Mean  Mean | pjoan relative
| Precipitation temperature ‘ maximum air ;| minimum alr humidit
Year [ pu | temperature temperature o y
E (mm) ‘ C) °C) (A)
1976~~1977 84,1 2.2 ‘ 9.0 0.1 ‘ 59.7
1977~1978 107.7 3.0 | 10.3 0.1 ‘ 63. 8
| |
J |

~0.62mm EMBICHNTHRDTLRV, N S0BEE Fig. 15 R, RPoBE#EE, BRICH

BRICHABZR Db DTH %, MBREIL,

2~ 5 BOHEKETHEWMSED S, i, BIEY

Mick~2 &, BRERSHPIDELELNTEY, LrsBRERERICHT, REWh»olEARK, B

AK, BHKDOIEICE - TH5,
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=

C oo Mo®E & oW ol B

storm in dormant season

% REE BIAKGE

Gl « BRES - 71D

b iK & e . e ,
o Rdr;off = (mm) W % : HR L RN Sk L BRI EE
e e R Runoff M@glmum Maximum
CEEEME | SR | percentage rainfall runoff
Direct runoff | Base runoff I‘g‘[a] p p
Ry ‘ Ry RIP (%) (mm/hr) (mm/hr)
12. 00 0. 50 12,50 38.7 6.2 0.16
5. 31 0 5. 31 16. 4 ” 0.05
11.58 ‘ 1.07 12,65 39.2 i ” 0.19
3. 66 ‘ 0. 28 3.94 9.5 5.6 0.12
2.15 0.28 2. 43 12,0 | ” 0. 20
4,79 ! 0.57 5.36 26,95 ” 0. 24
1.82 ‘ 0. 46 2.28 13.7 4.8 0.06
1.37 0. 30 1.67 10.1 ” 0.12
2. 67 | 1.16 3.83 23.1 o 0.12
7.67 0 7.67 22.8 3.9 0. 14
7.80 0 7. 80 23. ” 0.14
9.69 0. 24 9.93 29,5 ” 0.29
20.70 ] 0.53 21.23 58.8 20. 1 0. 49
16. 63 0,27 ‘ 16.90 46. 8 ” 0.3%
24,38 ; 1.06 ‘ 25, 44 70. 5 p 0.62
| |
o — N R
11,50 \ 1,84 13,34 42.8 3.9 0. 23
11.97 1. 62 1 43.2 ! ” 0.18
15. 82 3. 41 | 61.6 i ” 0.29
107 Ltyrvratmn
C el 0,811 LM
4. EHBIORBEEBLLE i Bare @ WK
R R DA E L, KPGHIC KO &l e (.t‘: 0407 O uiAK
£l )
HELTVS, BEERNER (1) RoKE o, Y SN T RV
AP SHFELOT, MESIUERICE28E  © Posl Py
KA DEFED I HENT VB, 1976 45 J g, - -
= _ _ gy
5 1978 48 2 )1 % T JISE H R o HERY i o - e
mm’hr o_~-¢© -
% Fig. 16 15 Uiz, . e
48’9 o
Zoiciy, v—v AU o4 bldoe v KTH 0 © e
WU 7o A N RSO L bR Lice v — 0 , 10 20
BT IR b ()
2 oA }\iﬁﬂi; xk%i f*]”cl: L) }Tt/\L 5_ q j@ﬁlﬁf Maximum rainfall per hour
Fig. 15 &JPOLM BlIC 80 5HK 1

(5) XTHZOND,

THTRR B & ek 1 IR Y B 0355176
Relation between maximum rainfall
per hour and maximum runoff per
hour due to every storm in dormant
seasoi.
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4Oy 180

\\
/ .
/\\ Air temperature /T~ \‘\
30t ~—\

e —— Relative air humidity S y —470 EE
=i \\ A~ // \\ ,/‘:\ ﬁ E
E A / AN /\ / v \ n -
=] . / dep o
§ & 20F - \// — N deo f k
50 %) %
O =
10+ <50 =
0 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1 | | 1 L 1 1 0
5 6 7 8 9 10mnm 121 2 3 4& 5 6 7 8 9 10112 1 2
1976 1977 1978
/’Jh\, .
5.0 / \ -~ By 1N /\\
N ,/ 4

~ (Grass
- Shrub
- Thornthwaite

Hamon

EETER

5\ Evapotranspiration

o
o
-

[ R R S N T ot

| 1 i | 1 1

G 7 & 9 101 121 2 3 4 5 6 7 8 9 10112 1 2
6 1977 1978
1

Month

Fig. 16 % B 2 O ®

Change in evapotranspiration with the passage of season.

- P 10f_7' @

o 0.5331)0( : )

@ =6.75X 107 J8—7. 71 10-5 J2+ 1,79 X 10-2] 0. 49 e (5)
LB\

J f?l( 5 >

CTT, Ep: BWEHRASEEE (mm/day), Do: WJJERH (12hr/day),
t: BEBSIR CO), 7 A, T DB

Eptzo' 140D02 77 S P T L PP PP TP PP P PP PP PIR P (6)
T, g A :{IZJ/'J—\A(IJIL 73@@# 'Jﬁ\%@)ﬁ (g m3>o
TS OFBEICHW I H PSR BEES TRIS e d R i,

Fig. 16 oMK C S 2 OELOBER S TH I, MK TIE, BREEES B AHABHMRICK
& CEBRIEMIO NS 72508, ZOERE 3 KOMTHEL /NS, BAMEIR 6 ~7 JICHBEL 2.3
mm/day, B/MEE 1~ 2 AICEBIL 0.5 mm/day T&H -7, 1977 4 8 HiC 1.0 mm/day ZEHBEH
BAATNBEDER, 7TATAPS 8 H LAY BN AL 17 AMERE Lz Lick b ZERESBEIC
W URRESRD Uicc &, W8 A 13 B A 300 mm SENERAH D, ZOBEOEHE
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b 12 HELSERAREDD L CEMBERLT0EEEI LN, COXIICHMKIZEH T
R ESEEET 28, TR LOKDHRB N, REDKDARAE & fo URKERIARICHD

HEFAE I S B S i,

TEARX THEIHEOFHE O E BUEK E FRTH 605, £OR{LRR £l bic ks {185,
R 8 Hiciibit 2.9 mm/day T, HMald 1 FicHit 0.6 mm/day Th - 7o, HARIZMEK X

BOrs (3 ) WEStHaE s g 4, il RERCHOFRIsBInscEic XbL B 0N
5o ZULTE~6 A EHARERT 212N T &58E SN 5, 6~9 HOIHMHIZ 2.5 mm/day 17
BTHER Lice LT A0 10 J1ICHh RIS E T QI LTIT <R, oI T UIEEADH
FEAENIcC EICREALTO S © 2 THRS 281503, < ORHICEADZEEHESHIKZ T E -
720 ETH Do CNERNICEARDBHER 2R L, M saee it Uicfiod TR A SR S NI,

DOXRCERR DB AH L &, FHEALOEIIIMED 2 KEREETH 508, TOZEEERGKEQ
%o WKL 76 4F 8 J T 5.5 mm/day, B/MEIZ 2 HicHbi 0.7 mm/day TH - 70, EAXKDETER
BREAH 2~2H) Bk &% 0.75mm/day T—ELTb, £ LTA~5 T FOMEE & ICHE
MBI AL, 5 HiciZi 3mm/day, 6 HiC# 4 mm/day ([Ci£Ed 5, 76 40D 7 HiZMERO
BELZOBITNTD 7208 TTAEQEARED Uico TTAED 8 Hidih~TFHICH AME {, IR
B2, B&L% 4mm/day TH 7208, KEBBEIHFTHNIL 76 DT &< s5mm/day & Efi| - 7o & #EEK S
Nl 10 BTS2 ENFOERETHREIREMET T 470, RBIEHERIIR 4 ICHEDT 5,

V=Y AT = A PRE NEVRICK B EFEREOE(LE T 5 5~11 Hidv—v Ao =4 bR
OHEEE ' VA LS5, 12~ 4 AR e vROHEEEDS LR Z , WEICRSILVE(LE S
LZOREARTH - 1o, AKOERARKER, By —v2v 24 A, &icides=rXTHL 60
BHREFEBICIODEA R Uz DEOBAKOKARERIEERT vy y VEIKE LWL EBb 5,

FEPRIZ A B 5 &, IS MICHEBER B BINESINCIZEA, A, HHolchs 8o, A
Cid, FEMOH SN D TIKESE LVWEISEB L 0.7 mm/day 2R &b b,

FrCOMF, 'R TEHL LN AHERBEERICIZIZSE Lo SRR H B RIMEN TS
BB/ NS NI, TP O QKD HIREDIICE SRR, 1K TEREL
Y (e

LG &

MBI OB O LB L UKAEE & OBRE BIVICH#ET 272w Table 12 1< £ O HIEATR L
fzo 7% Table 12 O Ep i3V — VAV = 4 P ROWEEMBTH %o

TR, 1977 FOPIERICTHRET 5, Ep O HEREGR 2. 22 mm/day, #HIKO 2N
1.26 mm/day, BT 1.56 mm/day, #AKIZ 2.40 mm/day TH -7z, U7 T Ep 1269 51
2 DROEEER D E, BHIKIZ 57%, HORIKIZ 70%, EAKIZ 108% L1750, WAKIZIFINICIEE
FEeAE RS L ot TOBEEE LTI A ¥t — 2 —WJHIHDENEE BIL - 23R H 5 7
W, WhWL ATV AMPOESEZ OGN DD, HNCEE L X HIC KB OMER N 10% HIR
HDHCELEET BBENES D, LIch- THEWTE, B LEAROEBHETRIIFLNEEZ
P20,

DECHIXIZX T 20 2 KOEEEL L &, BARKH 124 £, WARKA1L.90MEE 2, YOk

A

BIBAMAEN L TRAEBEATH O, FWHHICRL ETDEAGRENT 5, KMITEOTRAK E & 12125
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Table 12. ¥ #% % o H ¥ &

Comparison of monthly evapotranspiration

% B Month e 6 7 l 8 9 0 | on ; 12 i@‘[eaﬁ
Item — ) i f .
&I H R (Ep ;
Potential evapo- 2.80 | 3.94| 4.49 | 463| 3.32] 220| 09| 0.35]| 2383
transpiration
@Bﬂﬁ X (B) .55 2.25] 184 145 1.17| 1,970 09| 1.05| 1.55
are l !
TR R (G - 5 . .
G 1.58 | 22| 124 287 140 1.13| 1.00| 0.98| 1.55
B K K (S w 1
Shoub 2.24 ‘ 3.79 | 3.85| 545| 4.03| 28| 143 0.82| 3.06
BIE, | 0.55] 0.57| 0.4L| 0031| 0.35| 09| 121 3.00| 0.55
| r |
G/E, . 0.56 | 0.56 0.28 1 0.62 0.42 0.51 .11 2.80 0.55
] 1 |
SIE, | 0.80, 0.9 0.86 s a2l L] ouse| 24| 108
G/B L oLo0z 098 0.67 ‘ 1,98 | 1.20| 0,57 0.92| 0.93 1.00
S/B 145, 168 2.09| 8.76| 3.44| 1.46| 1.31| 0.78| 1.97
o ] ‘ |

LOERBEERTOT, HREMCEW T, 20OFREIRE{BIEEILNDE, FEAIM (5~9
B) OBMKIictd 20 2 KOEREFE B E, BARML6H, BAKMN29EEHMRTE, COX
DICERICHEEBENBNICRET Y x4 125D ENBHLHITNE D,
5 THEKHSEL
T CTIRREREAN D IR A OB EA S U, MRS HHUKS B X O IC R IZ 3 82 E M

N,
£ PIFOETI LEO Ak 8 % KiE# LT
ol mm B TER U, LB, 0~15cm %
= 100
0 [ N U N T N NS T SN &, 15~30cm )&, 30~60cm % & &
J F M A M J J A S 0 N D
L, ZOXKAERFEO L, THEO 2 EHOKS E
Sl DS Iz o Fig, 17 13 EBRIIC - B0
5 % 200f
T | KA BEMKE, WHB I VTR U, 72
0 * L& A0 A KON BEER LIbDT,
J F M A M J J A S o] N D
HP LS Z0 OV KA REZTE LTRY
- 300 |-
S 15
e & TP AE DKAZ b B BRI X < S
o i . LTWBC Enbhd, 2 LTEMIZY -,
VARV
1N A AR, BAK, HHXKOIETLEOK %
! ! 1 L
e r n h w e e h s e w s {7B. DD ARRIEEICE . L LA
3
Month LA 10 ALBED LS IC, 3 KD KB HE

Fig. 17 5D IKIEA
e 1T BB LR Ly 338 LOKSRER B LI & bHET 3
Soil moisture change by Vegetdtmn

cover types. WMEDBDH B,
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O OMOE O K OB

by vegetation cover types

1977 | ‘ . S

1 ! 2 3 ‘ 4 5 ‘ 6 7 8 9 10 1l 12 Mean
— e — ‘ I -

0.07 0.32 0. 68 ‘ 1.77 2,77 3.58 5.08 4,44 3.97 2. 22 1.29 0. 49 ’ 22

| | |
0.59‘ 1.23 1.03 | 1.90 1.39 | 1.28 2.26 0.93 1.05 | 1.35 0.64 | 1.49 | 1.26

0.7t | 0.77 1.42 0 1.74 1,59 1 2.10 2. 41 2,24 2.57 1 0.93 1.48 . 0.73 7 1.56
0.77 0.71 1.01 1.00 3.17 4,37 3.32 3.96 4,82 2.79 1.98 . 0.88 2.40

8.43 | 3.84| 1.51| 1.07| 0.50| 0.34] 0.44| 0.21| 0.26 0.61  0.50' 3.04 0.57
0.59 | 0.47 | 0.50 | 0.65! 0.42| 1.15 1.49 | 0.70

1.22 0. 65 0.89 1.21‘ 1.26 1.53 ) 1.80 1 1.08

3. 55 1. 47 4,26 4,59 | 2.07 3.09 | 0.59| 1.90

oL EN S DEMEFFMICKN T 2 &, BAKTEE/NMENS, 7J1CEHLNTHS, hidZ Dl
FICHEREBILRINDIZNC &, AFORBITEDIEII e 2 LICRNT 5, F /2 6 kgD
BRI DI, HEROBHEIEZ LMD, 8 HIZMKED 300 mm & 6 i~ 100 mm T £,
TEOKSERZ 6 AL V/NS B TS, N7 HOEMICED HERERKEh o/ &, 8AD
EREMENEZOCE2EMNT TS, 10 AR A DBERER 55 mm &P T 208, HEOKMEDIZERYD
TRIBICIL S, CNRAFOELIC L DEMEBOMET Lz O &, BIEOHTHAFEMB S & U THBL
e EHER I NI, Lo TR Lk Dig, i 2 REKDIREOZRE LR AHRMBELEE L
S5, EAK, MKW THFRBOBINSA SN, L UKRSEHORIZZN I DAL OT
Holo

Pl &< KRG OB I I B s s —
BT 5 EBMETH S0 —F, RIERBHL '
BLICHBHLTWLDT, 20T M Fo

TTIBOBRBTENTE D,

WHEBIOE, KMo Hkho &£ Fig,
18 TR L7,

TR X O LB & AW O RUK dh R O D
BT AL, WohitHBOFBATH S C
Bhirbd, FEMEXOLDARIZFIZEG LY

, IO TIREKE, B, AKX D T days
ENWNEL BT D, CNODRRERZS Fig. 18 i 47 3 & 30K i #2
BB, o L TR ThD LB DD & Comparison of recession curves

among three vegetation cover

NITEROH DA AL DO TEI I D EK plots.
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HiRR D AR AICIE 508, AHICEESOM EIAFN 5720, RINCKZTHREROZENRRFEIN, B
AREBREZ IR EDIEFHELVARZET %,

E S BIHORKMBROALIERR AR E {, ER, BHIOHTN 2201, RREHBEDZEIC
FBHEEZ LN,

DX BERBREDED, KORIETH 2 LEO KGAHICbEELE L5 LTS EELON
%,

Vi £

e

1. HEHBIOKYHES
AT, 1Kk 02L& O R OB PESRE S X ORINEIC RIS 8% EEMICRE Ui,
ZUTHWIC X D BRRBBOAESRE2CEBIVREBICS Z0BESBEE T LN S C & 530 5
i otce U LED XD BHERELT MBI E LW P TIEN, LD ->TC TR, BREEEL
THBINL KD ORI E 2 ORBENDP LI 5 THY, TCTIE1977 45 A 15~20 B, 8 A 20~

£ oF W&
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= 7
&g 40F
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Fig. 19 & fiiic X % + 8 K o & (b

Change of soil moisture by season.

Day
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9A7H, 11 A 17~26 AL TD 3 HOREMZRNTHERS OBEEDENZHT 5, 2N SDOHIRS
BBEAEQIEREBICEOE TR L b DT, BOWEEREY, HoOEEREE XoFEEhiEinsRE
LTW5, Fig. 19 TRAEIRSO &~ 7 HHARIBICE Y 28 BOKDIFLORBAERLTNG, 1k
Fig. 20 <3, ZOSHRMICET 2EEHRDNA Fu s 7 7ER U,

1977 455 B 15 KT 67 mm OBRAH U, SEOKSE Fig. 19-D) 0o L5 P LTiiT-7, 7
LHoZEEA B E, NG44 I TREHEEX S S BRACHATRSPMDT 5, 20Kk, HHEK,
FERKITZIZR URABGERTD, EAXKIEES SIcalicilidd 5. BRERO 2K DL, &

3K, BEIRO—HIE EDOT & S0k FH~BE Ui &,

TJERE DS T2 0 BT

73 IRBBICH B 72

W, IRIAERPEKAERIEICE LOMETHITLczn EEZ NS, 4 BEDIM, BERXEM2 XEDKS
ARG EBEDSET 20, CNEAFOERBNMEO 2 ROZNE FAZ C EABKRL TS, #
HWIKIZRBOSHEET 2 O THEIEREHVNZ 12D, 4 BHLBKDHDEEBIRAIKNS - T,
AR S HHX & R0 E /T &5,
TR EOEEADLETHL E, BAKIE 4 HELBEMMSE L A0DT, #NLBOLBOKSS
s 80 3% W r
?E w ool Winter e Bare
g;i% -= Grass
£ (um) 40F — Shrub
20
0 S N R S
Yo LT
oo T are G5 16 17 18 19 20 21 22 23
=L e Grass 1077 May
: & e e Shrub 12¢
'z i Upper layer R
= g
$ik
s
= % oar
% (am/day) L ‘\‘
E 0 Y e et S v ——
20 22 26 26 28 30 1 3 5 7
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- 30
& B
- (mm/day)
10F,
v
0 1 b 1 1 L 1 1 1 ]
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1977 November 17 18 19 20 201 22 23 24 25 26
1977 MNovember
il Wy
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Fig. 20 IO AA ¥ o s 77

Hydrographs by vegetation cover types.
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BDRERBICGRRT 2 A58 5, - TEEBORRBIC X 2 RGKAOBOEIGE S 7 7 X DRET B
L 1L.5mm/day 2755, 1 AEHPS 4 HEE TOVERSBALEIL 2.5 mm/day ThHbo Lichi-T,
WEZOBES 4 AELIKE R URFBGRE 1.5 mm/day Th-7c &9 5L, WEDZE 1.0 mm/day 53
THAOFEGRBREICE S, YR, BEEELO 1 BE» SR ANCEEREINELEZ0T, DM
EHETEHWTH B

i, EARIZCOMEZELUTHRNENSH -7DT, BAKD X D KERKIC X2 LEOKIFELE
m%%ﬁf%ﬂbotobbbi%@*%ﬁ&%&&ﬁmﬁiﬂ%ﬁ%bf,?<E<&@ﬁﬁ®%¥f
FEBOKSBEAR, BRESERICE > TOS CEDBHEESNT

FEBICENTH LBERBOKSHOBELZBIT L ENTE 5, SRHEKESBRRERICKE K
ABELL, BHEEESICEOERBIBICIE 5, TR, BERAREERE UK BOBREEED
B, AR 2 REDBLEENKE L, LkdZhBRERKEHEkES 5

W3 2 AR O 4 B BRIBOKNEAE, MREFRKICERE L, PRk Y 52 OFERDH
B2 0.9mm/day T H-7c, BAXDLI HENS 4 BH £ TO KB EAE FH 1.3 mm/day LD
T, TOMEGIIC 4 HELMEER UERBERE 0.9 mm/day T/KRAMBEINIERETEE, 0
# 0.4 mm/day I FADORBIC LD KOS Z, CNOoDERZ EBDOENLD MAE LT
W5,

TRICE T 3 FMWOKSHAOERIE, MWKO 2 AEETO 285 BoEKR L, X ENLTY
3o DEDEREHIFIRE LOEEGTROBOWET L TVELEERLTN S, B s HHRICERKD
4 B EBOSELSKSHDEARET AL, 1.2mm/day L7155, 1 HE~4 0 EE TOEEKRSHEHD
#A&T 1.5 mm/day DT, X DFEHRBBEEFMT S E 0.3 mm/day L7185,

PIE® X5 UTEN ST BARK OB O%FEIC L 2 F ks R, b h, TEZL
21 1.5, 0.9, 1.2mm/day Th -7co LMo T L oDEDEED, < OHE® BEEEREEIC
m@,%mu36mmmwf%50ﬁkﬁ@5ﬂ@ﬁ$ﬁ%%&%@&2mm@wm@f,cmﬁuﬁ
Wb DEEZ LN D,

—7, MHBEITOC & CNRHAMAER U TREBBRES—EE NI EDS L TRE L, KB
Wihic X % SBKGBLEEE, kW, TR 2heEh 1.0, 0.4, 0.3mm/day T, Zd GFHME 1.7
mm/day IZEMTPERITRE S22, U UEMEX DE S BMEERBER 1. 24 mm/day 2720,
FHERBETHRRNEBEL —E L Lic o BICiBR Lc EEZ S,

PLE & AR A 197748 F 20 H~9 A7 A X TOXSEMIC M Lico Fig. 19-(2) 0BRHE
DT TWWIRRENTHIEVA, 8A13HXD 20 HETHABNMNSD, ZOKNE L 273 1mm L

B, LD THBEPRDEESRECE 72 EW0A 5,

ET LB KAEE 5L, 8A20HAL 31 BETREMERE DARED AOBLHAE BT 5
M, TNPEE, BRSO 2RIDELES, $LEXEOBEHEBT HLICD b5 3 8 H 26 HEH
FTKGBDEGINS I - TO B, CNRZOBREDHTHED 20BNEH -7cC EEELTH
5EBZ NI, ROV E A 27 ALIEI A3 BET, AXELKIBLEEMNERL, Z0RER
X 1.0 mm/day, BEAKX 0.93 mm/day, ¥EAX 1.07 mm/day T I21Z% LWMEZR LI, £LTHY
B 3 BLIRICE 5 SR TRAMBDEEINE {12, CNE EENERICEDERL, KORRE &
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felfcc Ein k5 EFZ 0N, 983 AR, FEOKRSFDEAZEAK, BEARK, HHKOIET/H
G AN

ThEBERNBEOEEEEY 2 &
BARIBERMCGERT 2
Hotos

HEIC BT H AR 5 A0S HIZ1IBHEEETS - 7o S & FORKIZFEN I KRS LD
KEWVD, ZOHRE(ZBEICI AHHEAERT, BRKOZE(IL 8] 26 AEHT TR 2 K EABOHE
ZRTAH, ENPBTCRIZIE—EM 0.6 mm/day TRA LTV -7, ZOMBOBEMK, BEARAXDIFH
KGEADESRENFN 0.14, 0.21mam/day T, TN GHRIEARO 1/3~1/41CH¥ T2, %72 HHED
fEk L7z 31 A LI O AR OB H G, 0.7 mm/day TH - e,
DEICTROKRSENEBRT T L &, FRERK ESAGEDEAEBEZEE LN &b D, ChE
HEOBEMEGHESHTH L E, FBKSORDEZED IS TR REMEEIZL DRI S THE o &
Dird, DFVEARROLSICE A 31 ALIERHAROWEOEEE, WoHhiczo A ROKRSRD
WEFRICRNT 25, IR, AR THPMO® I 2 SHEERBO TUNSRELDT, 20Th
DD EFEEDPNZI B C E SN D

WEARRX T8 H 31 HLIBRH L <L 5D T, ThLIBOKRS
T EDBDINE, T OUMORIEIC X 5 SEEIRSFEALE G 1.0 mm/day T

HEAR® 8 H 31 ALK W K BRI ISAD BN A IR 1.0 mm/day THh - 7o

Utehi- T AR 8 A 31 BRIFED I, v, THEICE T 2 LBKNEDBEOGTEY, € OHEORE
FERICIE S, Thid 2.7 mm/day TH -7, INAEKNETE SN 9 AOFE HREREE & i
5 E 2.0mm EENKIEIIE e, TR LA AOBAERHE LT, h, FTRIZEZEEUWE
TH-Tehs, L@ 0. 5mm FENSDEE -,

BARKICOWTELED 2 & 2 DMDHEN LD, WELIcs Y 2.8, o, TRE» S 0RFERIC

BIKGFEWLBDILHREERD I, WL, 2OBPENET TR TEREDL DT, EHEOFE
EEMN U, ko FREOKIZ40:2.5:3.5 &7z, FEEE HEO2EQESRS L &4
AB &, MRMICGITOEE EERBBICEIOBEBINIKGEBEZ N Ebh 5, $72 Fig. 7 O~FD
BEAM LD, b, T, TREOBBEALZEEE, ZNEN56, 24, 209 &85, COXICKED

MR BITHMEAICIZE A LT 5 2 &2 B,
RBICHKTERED DA oflz Fig. 19-3) 1wRli,
TP LEBICONTH S E, 2ORMNEMEKEBRHNICSH, BMICHIERICIL—BE LTS, T

DHLETAI N & Z1c XD, KGEAANOEROEEN RO B o el EFEZ OGN D,
WELRD 2 Rk < &, TOBROKRSED, BERISEDENAR Uice Lh - TEO VETE

EEAEIT A &, B 0.71 mm/day, AR 0.57 mm/day, JEAKK 0.50 mm/day Th -7,

HEICBOTOEMMIR & SR U LD SO REER Ui, Fio 2 OFERGEAEIGR, BHX0.50
mm/day, HAK 0.36 mm/day, ¥EAX 0.36 mm/day TH - 70

TREICENTS |k, B CRAROZMRAATHD, ZORER, HHX 0.43 mm/day, FARK 0. 36
mm/day, #ERX 0.72 mm/day TH -7,

Lo T EHEK O AR EE T 3EOAE L 70D, X 2.07 mm/day, FAK 1.64
mm/day, AKX 2.29 mm/day 754, —J7, & OO &R X O AR g, @RHIX 0. 96 mm/
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day, ¥AK 1.09mm/day, KX 0.72mm/day TH -7z K- THEDENEEHRE O C DLITE
A RAFEESE LIS, FNEEMK 1. 11 mm/day, EAK 0.55 mm/day, ¥EKK 1.21 mm/day &
odoo FHER, BEAKICBO UNBELI 7208, K EEARIZIZESE LOHEEZR L, 4
11 Ao B ERBER, FHK 0.64 mm/day, FEAK 1.48 mm/day, AKX 1.98 mm/day 72D T,
LEHEEERBZOOBENA N, L LEFEHEN 11 ATaATh S L, Lkd-TI12 HORAE
EFEBEHREEMKX 1. 49 mm/day, FAK 0.73 mm/day, #EAKK 0.88 mm/day %2 bFET 5 &, HEME
BIEEESNETH L EE L ON,

DD XD KHEHOBENC L D RDBEEOBENREILS C EBbD b, BAKBEHK, BARKLD, X
DBENEBOKS % SHEET 20T, REBICOLDBORRRBRELHRFTEcEMENG, L
LZ & T OISO BN RO 2 LTV B30T, 4%, TEKDOHEEES LY 5 &Rk
BRI, RBATROEREBE LI, 2 UTHEAOARER, BESTM & T OKSHEREDRE
BAESCICHRCENT 248N H 2,

2. BEERHEOFHR

BT C i3 Bk ) & EREE T 2D T & 7o, CCTRABFBICER LT, #nsdEBho
KABEEDIIBDPDLDA TS, FlKIRXELZRLUCHNEELTFHT 254, S0kl
MBEAPEET 2pAER LIV EEZ D,

Bare Grass shrub
100.0 .
r— oi’
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Water storage
Fig. 21 WHE BB REEOBK

Relation between water storage and seepage.
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BEHRLEEZTHT 210, ThEb 2K TOBME LTEELTTNRIZ LR, - TEAREAF

ZARA U DB B AR HET S 20 MEEICHE S, 20 TIA VA — R —ICBOTEBRN
PG 2 BIEAE LA L, WREICHE LK EMARSBR N L, RECE O TRIEAICEEY
FMIT & D EH~DKRGEH BN OATL b0 LIchS» THRIMBROER T 281318
MTH 0, Ma a2 0d 4 LEO RGBTSR 2 BERNTFEELENELON L. 1E
FROD KA 2 RS IICIBER U, KB B EAHET 2GR RS {ITbhv T s, 72 & 2% 13
BRI T4 VA~ 2 —CBOT, FYIdsA—4— X5 TEKMELIT, SO T RERITEE
W, HEAKREGRAMAADE R R ET VI KD, WTFKEN AN FrJ 57 ZHELTOS, $i
Ricaaros'®, Krure®, Pupl® RSN 5, WhWAIEMEIC XD, REFURAET DK B E) 495 H
TAHWRBHMECHEENTND,, CNHOMEIBNTS LEOKSFHEORE RN TH 5

PLED &5l B o FPUICE BRSO B EEIBER L0 EBNATH L, L LTDTA
VA= R DRSS T LS EDO LD BHMAE LN S LS ICHERMORE, Koy DEE DL
INTNRODT, IBHEHRTS EEAOCBEREIC K 2T RRETH 50 Lt THEKGAAHIC
b LERE LT, tRPOAKSENEZ OIS, LEROKSIBEBIICRFTE ST 5O Tl
HEEIEZLCENTE D, DEVRMBEBEHHENEO LS HHKTRE Shape RO eIV
Liis b, PINCREFBROKGBEFEREERT 5,

AEBHHERELEZOHOBBOIHEAFN]M S 7 7 RFICEX T i 7’a y I Licods Fig. 21 T
Hbo HRLIZEHICHYMERLE, F, FE oK IRAKGER LD THL, CORICIE 1977 4
59 BETOMMT, MEFHEREL, ZOoRKEBROERER N, RIcRohs X010, IrdE
gl (7) Kot TcRE S,

Q=aexpd(S=Ss} (7
T, QAR E mm/day, S:igE mm, a b XAEHTHRZE A EH,
Syt AR B mm,

T HERRERBICHEE LROVKRSGRTSH 50 2F DRI EIL LR ST LERICa T 5 K0

bo FOMIRIT

FBIXDER, MEERE XD S¢ 4 Table 13 (KR Lz, HLO VFDC EBbrbd, BRGED EH
HARXTHRAT, X EEAXOZNIZIZIESH L0, UL LEAKBHBRESNI DT, 5~
I HAZ DOERTERT 20BEMETHA D WAKDZ DX 15Ty +id, FBHICLD LEDKS

Table 13. g0 a, b, HBARE, Rr¥HE
Constants « and b, correlation coefficient and ineffective
water storage by Vegetatlon cover type&,

[ T o e e [ -
5 H Cmman | wBEwE
X Item a b | Correlation I Ineffectlve
Plot . \‘ | coefficient water storage
o X Bare 0.086 0.077 | 0.85 230.0
HOR K Grass 0.028 0.216 0.79 245.0

¥ A X Shrub 0.068 ‘ 0. 088 | 0.57 | 240.0
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BEBMR IO KRECEHT L LICBNTEEEI N5, 2T D ERITOEBOKGH B L OHER
BNELLTh, TOROKGIHEVERBISEOZETEHCL VMR IOREIEL LD, WHE
PELEDHRUBIRENET L LK D, Lrl, REARBHACLKZDOEY, Sx #RETLHE
Tk D, ZOREBERE L EHEIN,
COTEROFITHERRONSVEARICEHTRES,

BT Lk ok, 5~9 ABVWTHHBELLZBOIRHETH 20, ZNo6D EIKiE-%D
UeBHEMOBER S RONGEL 70T, ZOMBEOYHME LTHEB Ui, Sk HEAXTEAKT,
BHIK TE/NE S e COED BT DV THERHHITERLLOT, BERATHEEKED Sk i
240 mm HIRDME LT - eB A0, COME 240mm 13, |5, o, TE OTNTOMBAKTHEISN
FBADKE 537 mMm D 44.7% 104725, Lin LT OESPEIICAZENRT 500, &R EEN
CBVDEDS DHDNCDONTIE, KDL A VF~IEE L ERLT, & SICHEIICEY T 2 0%0E
BHH Do

PDED XD IKRINEMSEFHEOREME LT RBEINAOT, SAQIPEEN bhhE (7) AEHL
T, OHOHHMBAEMET 22 EMNTE S, UTOMITTHE, HEXOBENR LB - HBKICD
DT -7 b DERT,

b5 AOkHEZ (8) ROKFPWERTHL OGNS,

Sn=Sn-1+Prn—Qun—En e (8)
TLT, Sp-t, Spiw, n—1HEQKHE, Po:nH BOBNE, QuinHE
OWHE, E.:n IHOERE,
----- F, Wl Q.3 (7) XEHOTRO LI IKERDEND,

Qn=aexpd(Sn1—Sx)} e (9)
Liehs~> T, HEMEE n=10& %, (8) R (10) LTRIN L,
S1=Se-+Pi—Qi—FE1 e (10)
CTT S BHPFEEEE LT BAG7—2EUTHEAONE, @ id (9) R So #RALKD S
Moo Lichi-TENGLoNLE SLEHRTE L, WE EORHE( By, Ey oo , MEBLLN
5 RS FBROFIET, Sp S5 o » DESH, zofe (9) XICRALUTHRNE Qo Qs )

DEIEIN S,
UleS - TRIBIEIRRE EA2LO XD ICHEET 2008 5, BBEBILREMHICHL TRI N3
BTHY, HobLdTNETHUTIC EREETH 2, UL, T TRIEEN D ORIKBIELZMTO

me

1.0dc--==mmm =
Fig. 22 ﬂ:@a/}\ Sy @ RIGZICAG ST
0w BHEFEIL & LHUKSY & DB
0.59 (&Eﬁl CkB)
Wmax © BERKE (F(,) TOEIKE
Wy REATOEKE
: Win @ KA LBNA (PWP) TOEKE
Wmax Wk Wmin Wo Wo P HRFITHE e UIcIRERE (OD) T
€0 (PWP) (OD) Lok

ey FRKINE D
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HMEHME L TOL07T, SBEHEFERLHWT 2WT&E UTHH LW EET 6, ¢ O &I
KREDHBHEFOHIRN Y- LD EAEBRLTONS, Ukeho- THRARE TBRSBED LD 5H
BRICH 2 DpERNTIE RN &

RS &AM T AMEIME C B Do MRIEE N 5O IARI L, LIRS ORPEICH

3

D HITIO B ESENE & kS OBEGEA Fig. 22 O X H51CED LD 2 THEEO fGo) 135

W18 %5,

CHY, IR TEAZ NS,
L
g = f(w) an

K, Actual evapotranspiration
E; : Potential evapotranspiration
Fig. 22 KHON L KD, LHUKGORDICE 5 - THERERED EO L DI R T 5 20T
i, ZCERMERENTOETENDP D, LI CO LD KHERBRDSLBKDOBREZT S C
ERWEAT, FNERBEOREIC HEA LB IUEE 57380 L LA IO Tl 1K O HEE
ED T, Fig. 22 il on b K BHBHENZ CERTa b ot, LR THUTOLSEN
HEE ST

I & D5 B0 - 7B, T OROMBENIC LD LB LT CRBICB Y 5B E, —

14

Water storage

280

260

1 i A d L 1 1 I 1 1 J

1
0 1 2 3 4 5 6 7 8 9 101 121314 15 16 17
w6 1T R

Time in days
Fig. 23 ## X o Ity 8 & O 8% b £ 1k

Change of water storage in bare plot with the passage of day.
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EORFHEICIL 5 E TH—EDRE TIThN, ZARBREEREOBLE & SIR4ICHS LT, L
T3> THIZIRS C Lick - T, —EERBICET 2, CORBMASENMTS 205 EREOR AL

L ORI, BREBEICREREMBETNE, 2B EBOENICAEDLNS EHEINEDL5TH
5o

WERBO V-5 THO LB OEADREFICOVT, 2150 HEORBELLE Fig. 23 105
Ulco CNODIICEONAHTAIL, BEEL~2HEICEBT 2608, 6 HESONICHET 26D
O 2 BEOEET 5o BIEE, BIKEEOHRNBOKADT 200CHL Licc ok 25 MBO2mM
BECERT 2 EEL 005, REOTAMNTICHRBBOEENITNC E, COMETRERELD
EHRENZ VN ELD, CCTERBENEM LI EEL T,

PO EXDHESER ER, +OBBRSSE-/clE, BRNEPS6HEECREESE-TV0D
TY—=V2AY x4 FRTHONLERET, ZhLIikiE Table 12 1R Ui ASEEERE THRIEMNTHN
5 ERGE Lo

T (8) RORSPEER DA LMz &4, BEIITC S RO BNZ, LIzd-T (9) Rick
D Qu BHEIND, COXS I AHAFHICED, 5~9 HOBHROBERINBLEHE Lz0 Fig.
24 ThH Do WERLLA KDL, ZHREBHAICE - BAORDBERICER L TEONETH S,

ZOFER, 5~6 F LA® 2 BIOFEKEAICE D THANEND, ZOMOEKERTIRENESE L
WEERUIce REMEEREBEBSRONLFERE LT, ST¥HEELHEBOEER D LAET2I|ED
EZoNb, TNRE~IBZ 1 ADERRTRIALLY, JOBELZ LT 2ICRBEARDC & CENS
LEORACEIVERBROEREEZ L EBEZ NS, bH—DDEKE L TEREDHEE T HEIC LS
RENDB. CCTRAFRBIMNR 6 IMR—TMEE L, ZO%IZHVEREAF b, ERER
KREN, LERBECEKEINLICEEZZLE, EVBESH -1EEZ NS, DIFDERED T
i, RRREEEE UEETESROEEZ SN,

FICOBRITTII, MW H ORUKBIRZ HiCiT - 7288, TR Fe /5 745Rs w5 miciz
BERIC & DIKS 2B % &0 &) KBRS A ERRE LI EE 510, X 510 HHIK 21 A i

1000
'. 7 f
I I
\ } ¥ Measured U
. eoooe pPredicted
v 2100 : ¥ T
EJ% t l{ 4 ’’’’ A “\ 1 ‘L
i T Y8 L} ) o
A g : Y “\ Y
E- ° \ )y
(mm/day%o ° { \ [ \ °°& Xn “\ o
‘ ry ll‘:" — “g “‘\ ;s ‘.x - aY ¥
v ) — By o
I W 7 = Y t X
N / LY \ 2\ A\
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Fig.2d m #H & o ¥ Hl
Prediction of seepage from bare plot.
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AR, EAREZRAROFETHRET 254, KBRS IFHEOBEGRRN, BHEoHERIC>»
TDh - EFEMEMEBARAKTSH S D o FMRICDNTIEIHKS DI 2 % £ OZE(L A BIEREIC &
DBEL, NI OMPBARET S EERLT, TCTHOWLEHELTHREZOBEELARETLC &
LHINTHLEELD,

i ABLEPOKDBIT AR UICHRBEF v BE L, £CTHAN ORI REEL TS
Dy, EERNICHRELIZNEEZ S

3. HEHEBIONA FRY ST L0

BRI DU L DFEMEE & 2 1o, BEE, BXUKBHEICET 5, BEoRENLA A Fa s
77 EBROCO/FEAELE L, BEENZ S,

197546 H 6 ~10 0, 197647 H 1924 H, 19764E 12 A 25~31 HO G & NicnA Fa s 5 7 %,
Fig. 25 1tRd,

ZONA Fur 773, FRINCE2BOTHRR LIS DTLTHE2OTANTOEY, TE

L BB, MEHOWMEBIHHIC LUTORLTH 5,

Fig. 25 @ (1), (2 17, BHWICROIN L OBHRICH 7 - T B0, MHEOESKRIMHEN
Wid, 1975 4RICE N TR, EARDOROESEARID b RE L, 1976 FliiB 0T, ZOBFHESAN
BoTW32ETHB,

Fig. 25 @ (3) BAMMTH - T, WAOEHRMILLTHY, HMER 1976 F0BHHTH 2 Fig.
25 @ (2) LRI, BARGEGAE S, WOTEARK, BHKOIEICE >TH5

oD Frs 5 7CHoLATIBEDOI/NEARIR, WINbzond Fus/ 5 70BT2H, b

503, ZOET 5 AEE0EEICET 2 A0S, —KWNT & O, RARWEE 20K
50 0 .
I e
are
_____ R
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2
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e
mm |
(hi)
01
008+
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Fig. 256 fE#H 3l o »~ 4 ¥ o s 5 7
Storm hydrograph for different vegetation types.
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Fig. 256 (o-7%) (Continued)

5 5 1SRN D DBRARMESORKEFA LT A,

RIC, A Fa7 7 70FOLICS DN B EEDEBRCOVTERT 5,

Fig. 25 D 1976 4£7 1 19~24 DA Fa /5 7512 E > THB &, BKHHRO LICH 575 BBE
(Lh% B, ZOEDESDS, BEARKICAS {, MECEHOLKHDOERXE, BRlKEZN
1ZEREILERA SN,

%72, Fig. 25 © (3) ICknid, Bokeigho BB, KYMcE N TbohHoNL T LM
b B, ST, WEAEOTEBIC L boTEE, AR, RE BES, LRGN EFEBIC L - TET
5bDEEZOND,



B 7 4 > A=A —THB T BEBNKICE G « IRES - 77D — 41 —

FENMFEED FHREIZ 0T, BRICLD, 279 7M, WSEE, GRE, ©— 27504 D08
ENTOENY, ZORETA VA —4—DOBAE, BOLEETI» o NE, RF v FEICKz2L91C
REIEN 5,

Ui LISH3 6, RJIEE# D HalZE (b3 B DE/KIHC 510 T, Wk OKIER, SR HhEIK &,
HTKRKTHEDICKH LT, 74 VA4 —OBARETOLS REHBREIRS L, WohLEd otk

ThHoirs, BINCENTHET 2 BT&d, DLARNOHED DB, RIS DK X
KT B LML THLEIICEALON S, LIHICHENT, MERIORLE, KREEEY, HADIEE

BT H 5 I & B0 S I RTR T C SICDN T, BRI, KO BSOS R L TERE
Tofc b A TH M, HORKKICEY 6 WE & B, EARKICE > T 2N G PW%3E, BRET5IE
FRAFIT L B MFRH O KR, AP RESHAEAORE L KIBE & OBRIC DN TIRES N IEE
LT, SROBHPINBEEEZ LN b,

T HOKS O & F OELDBIE D 5 DERICONTI, CORUERLZBFERD LBk, #
ORMBH DI, T, WEREOEA,S b, HHAHETICR, HoTOEP-7DT, 450
HEE LTHRESN TS,

WD 12 A7 5 2 AIThd TORAK, TARO HEHEOEHK O£ nickt 2 @iigid, Table 9
KA BEL, #NEh, 9~10mm, 16~21 mm FEEE & D0, EilE Lha Hobictnid, 90
~100m?®, 150~-210m® &720), JRBUKIEZOMEE LTHNE, RUTHETSZVETH %,

T O TIE, ST ORI K DSITNO O THEST 7000, EFHEE T, KBRS 284

MBI OBIIC DN T, FELIERT, KWEIOKOEE DD 0 & L HEER & O ke
DRIAFRSNTOVD C EARIET 2 X DI birs,

Vi & )

HRRAT DML, BN OFL, AW, LHUKS B IC RIS IR ERINCRAT 2720, #1F
FA VA =g —IT, X, BEAK, AKX 20D 3OS EREL, 1975~1977 FE0 3 4E[EIT
DD, RIBMAETY, BB Lo

FEIA VA — 4 —F3KEHD, KL, FEE45m, F1.63m, FEX1.04m, HF 30°T,
FEIN EEE 22BN, FERPEe—48, TREe—4H8TH 5,

D RAOKIKEEASDE, FHEED, BEOERSIEHICKY, FINBICEEHEESEL, 5~11
AOBREICE T, Bk 1,100~-1, 271 om 136 LT, HHBKOFHE 810946 mm, FRXIE 701
~878 mm, JEAKXIL 326~739mm &730, HHIKICI~N, FUAKT 656~139 mm, #EAXT 217488
mm /DIt

12~ 2 HOAHMICI, BokEE 84~108 mm LD, WHEE, BARKSELEZ L, BAK,
RO -~ TH Y, HEd BOSOERER Uic, KT~ o B EO#E, ERRT 910
mm, EKXT 15~21 mm FNENED -1,

2) —FENES 20mm BEAEOBAICEY 2 MNE S ERERINELOBRESL L, XD,
1REHC X 2 HBEBER L E V. 4 E S, BN & OBBERINER, BEHIHBEIRIRE S,
RNTERIK, BAKOMES - TEY, MADEBICLD, [IJREOPOEEIFERS (152 MARHS
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b,

KIEEIC SO THE, BRESDIL, FRINOEZEET S ¢ 23 TEE o208, 1976~1977 £
D 12~2 BB, BREREHC, BAROEBREENRORE L, WOT, EEAK, BHROIE
- TW05,

3) RUEK1BEEECHT 28K BERHKER, BRICOVLTE, BRBENT, BAK,
TERKXDIEICIE > TV B, BAK, BARICOWTREAEBELS, WHWwE “F52&” REWD,

LZPMICHOV T, BEAEETD, HBEE D, 2o, HiL, BAKOREKX 1 BERLENSED
K&, BEAK, XD -7,

D WHRNOEREELASE, HEOEHPICEV TREARMBEART, DFICEAR, BHROIE
Iiss, zOhRIE, BHKE1.0&L95E, BEEAXLG BAK29TH-7, UL, WIRBIICE,
EARR, BAK, HMRXOIRICK S 7208, MEOH FBOFNI X 2B BIEAOEILICLYD, BHE
BREBM/NS L, o, EREOEINSh ol Lt T, EERBBEZRET S &, MK 100,
BEARK 124, BARK1.90 &8 570,

5) V—YAY x4 PRITKDHEEINERRERE (Bp) KHTI2EKDOZDEER, HHK 57%,
HAK 70%, HEARK108% L7130, BARKOEREEL, E, KKEFELVT Edbhh o,

6) MPRIOTEANENESD L, FRED, SELHORELZM O, BT E0b5,
+TEAKE LT, EHRBSEREZE L TROERNT, 2EFEAK, BAREN S, chid, EHEOE
HEBOEIGERT 32 EEZL N,

7 EERICET S, BN L, b, TRBOILEKSENETE S L, BNAKABREREGAEL
KAWL EEEZRT 208, ZOBROEN, EWICEIOELS, 2E0, BARE, fiO2RLDEZ20
BOBLEEHHRED, THUT, BRAKS, BHK, ERARKIDERIGRESRKENCEERLTV S,

LU, RIEHo&RKICET 2, |, TROKSEMIZIRA EENH NI H -7,

8) BARODIBASES, DD, BRBRCK L IBKNESE, BT ss, L, B, TE
DHI34.0:25:3.5ThH-7c, FBEIERBICIDERERSNIKIBREZ N NI D, T, C
DEIER, NFORBOHMOZIZHAL TV,

9 BBERNES, FHBICIEEEERSERIL L, 2L T, BEAREEBRKICDNTE, Ads0iE
FEHC EICHEOBEREIES T EICL D, BENELIRL T Edbhol,

Fre, RICAV LN CBIITERICONTR, BEEOEVICIIELLY, ZOYENERE CATH
SIS BUBENRD B,

100 KIEZRE, 9 TlBEALD, HUMRKORERDEDO THIHAA O, £ LTHR
i, 5~6A LEoEkHER &, FREE JVBEEERLI,

COXIRFHEICLD, REBO THEREL LTI oic, BShiMEL LT, ERBEOREE
DWETED D 5o BREBRDY, [E, LEEHICKRINGCEBWPATH S, EnBEDQ LD ICER
LT 50, EENICBET ZNENRD S, TDDIL, LBOKISHORREE/ZFMIGERL, #
i~ R EERICE T 2K BATA BN LIS hidis 5720,

1D BBEW, KPcsT 2 HEIONRENT AL Fu s 5 70BAEZRLEELTAS &, HEDE
BiC X 2B BA~ORESEEICA SN, BREEE, KHEETREL - ERERT, i, BRI



RTE T A & A — A —iTH T BREPRURIGE GER - IR - 117D — 43 —
VTR, EEDTEBIC X A TEHED BEZBEFIC RSN,
51 B X

1) FAEZ - EEBAN  KAFMBKEOBIKEE O KR, MR, 297, 157~167, (1977)
2) CEEEAN - REER RE A v A — 2 —ICBFBKINE (1), H#RH, 88, 399~400, (1978)

3) e MEHEDO OO BEEKREBEOMIE, B 60, 183~185, (1978)
4) e JREBEE  RHE T A VA — 2 =B ARG (), B, 89, 355~-357, (1979)

-

5) EERHRE  BMRED HBEZEL, L, 24, 224~229, (1972)

6) RMER A S A v A —F — KB BKSTEHOBITE, HMEE 57, 255~260, (1975)

7 HER B ARRCET 2EGEOME, KK, 14, 271~284, (1967)

8) Kuiute, A.: A numerical method for solving the flow equation for water in unsaturated
materials. Soil Sci., 73, 105~-116, (1952)

9) M OKER- AR FE:HMATEERICE T ANKD BALE HIIKGD (2, HKBKHEHE, 178,
523~~533, (1974)

10) Puawie, J. R. : The theory of infiltration : 1. The infiltration equation and its solution, Soil
Sci. 83, 345~357, (1957)

11) Rucnarps, L. A, : Capillary conduction of liquids through porous mediums, Physics 1, 318

~333, (1931)



B MERREIERE B 3035

A Study of the Water Balance by the Different Vegetation

Cover in the Sloping Lysimeter
Hiroei Cuixaarasui®®, Shigeaki Hatrori® and Nobuji Taxeucui®

Summary

Comparative hydrological observations were made to find out the quantative effect of vege-
tative cover on runoff, evapotranspiration, soil moisture etc. For this purpose, 3 plots of bare,
grass and shrub were set up on sloping lysimeter.

The sloping lysimeter is composed of 3 sections and each section is 4.5m in slope length,
1.63m in width, 1.04 m in depth and 30° in gradient. Of two soil layers in each inclined con-
crete box, the upper layer is sandy roam and the lower layer roam.

(1) Monthly water balance shows significant variation in runoff. In the growing season
of May to November, while the precipitation is 1,100~1,271 mm, runoff from bare plot is 810
~945 mm, grass plot 710~878 mm and shrub plot 326~739 mm, Comparing bare plot, a de-
crease of 656~139 mm in grass plot and 217~488 mm in shrub plot was observed.

In the dormant season of December to February, while the precipitation is as low as 84
~108 mm, the runoff is the most in the shrub plot and then, the grass and bare plots in
order, contrary to the summer season. Comparing bare plot, the runoff shows an increase of
9~10 mm in grass plot and 15~21 mm in shrub plot.

(2) The relationship of rainfall amount and direct runoff in case of one rainfall being
over 20 mm, each plot indicates the highest correlation coefficient in linear regression as com-
pared with semilogarithm or general logarithm.

In each growing season, regression line of direct runoff due to one rainfall shows the
highest in the bare plot, the middle in the grass plot and the lowest in the shrub plot.

In addition to the above, the separation of regression line is more evident year by year
along with the growth of vegetation cover.

In the dormant season, because of few of available data, it is hard to compare the yearly
variation but in December 1976~February 1977, contrary to the growing season, the direct
runoff in the shrub plot is the highest and then, the grass and bare plots come.

(3) In the relationship between maximum rainfall per hour and the maximum runoff per
hour, the highest runoff is the bare plot and then grass plot and shrub plot in order and of
the grass and shrub plots, the correlation is low and so-called “irregularity” is significant.

In the dormant season, the correlation is high for all plots, and contrary to the growing
season, the highest runoff per hour is the shrub plot and then, the grass and bare plots come.

(4) Of the evapotranspiration, in the growing season, the shrub plot is the highest and
then, the grass and bare plots come. The ratio, suppose 1.0 of the bare plot, is 1.6 of the
grass plot and 2.9 of the shrub plot.

In the dormant season, the evapotranspiration in the shrub plot is the highest and then,

the grass and bare plots come, but because of reduction of evapotranspiration in vegetated
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plots, the evapotranspiration in each plot was comparatively small and the difference of the
evapotranspiration in each plot was also small. In consequsnce, the yearly evapotranspiration
showed 1.00 of the bare plot, 1.24 of the grass plot and 1.90 of the shrub plot.

(5) The ratio of yearly evapotranspiration in each plot to potential evapotranspiration
given by Thornthwaite equation shows 57% of the bare plot, 70% of the grass plot and 108%
of the shrub plot. Evapotranspiration in shrub plot was almost equal to the potential evapo-
transpiration.

In addition to the above, the separation of regression line is more evident year by year
along with the growth of vegetation cover.

In the dormant season, because of few of available data, it is hard to compare the yearly
variation but in December 1976~ February 1977, contrary to the growing season, the direct
runoff in the shrub plot is the highest and then, the grass and bare plots come.

(3) In the relationship between maximum rainfall per hour and the maximum runoff per
hour, the highest runoff is the bare plot and then grass plot and shrub plot in order and of
the grass and shrub plots, the correlation is low and so-called “irregularity” is significant.

In the dormant season, the correlation is high for all plots, and contrary to the growing
season, the highest runoff per hour is the shrub plot and then, the grass and bare plots come.

(4) Of the evapotranspiration, in the growing season, the shrub plot is highest and then,
the grass and bare plots come. The ratio, suppose 1.0 of the bare plot, is 1.6 of the glass
plot and 2.9 of the shrub plot.

In the dormant season, the evapotranspiration in the shrub plot is the highest and then,
the grass and bare plots come, but because of reduction of evapotranspiration in vegetated
plots, the evapotranspiration in each plot was comparatively small and the difference of the
evapotranspiration in each plot was also small. In comsequence, the yearly evapotranspiration
showed 1.00 of the bare plot, 1.24 of the grass plot and 1.90 of the shrub plot.

(6) The ratio of yearly evapotranspiration in each plot to potential evapotranspiration
given by Thornthwaite equation shows 57% of the bare plot, 70% of the grass plot and 108%
of the shrub plot. Evapotranspiration in the shrub plot was almost equal to the potential
evapotranspiration.

(6) Variation of soil moisture in each plot was significantly influenced by the meteorologi-
cal conditions. Of the variation of soil moisture throughout the year, the bare plot was the
wettest and then, grass plot and shrub plot in order. This is considered due to the difference
of evapotranspiration of vegetative cover.

(7) Variation of moisture contents of upper, middle and lower layers by vegetative cover
shows that for several days after rainfall, there was equal reduction of moisture content in
each plot but thereafter, variation differs by vegetative cover. In other words, the shrub plot
shows more reduced ratio of moisture than other two plots. This tells higher evapotranspira-
tion rate of the shrub plot than grass and bare plots. However, in dormant season, there was
almost no difference in variation of soil moisture in each layer of 3 plots.

(8) Calculation of the ratio of reduction of soil moisture by the evapotraspitation in each
layer of the shrub plot showed 4.0 of the upper, 2.5 of the middle and 3.5 of the lower layer.
Since the lower layer is double in thickness comparing with other layers, the higher the layer,
the more the soil moisture consumed by evapotranspiration. This ratio is almost proportionate
to the distribution of the root system of shrub “Hagi”.

(9) Seepage yield from lysimeter was defined in exponential equation of soil moisture
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storage. But the equation of grass and shrub plots must be testified in detail to estimate the
seepage yield with high accuracy. Of ineffective storage applied in the equation, differences
due to vegetative cover and its physical sense should be clarified.

(10) With water balance equation and motion equation of the above, seepage yield in
bare plot was predicted. As a result, estimated values were best fit for measured one except
the hydrograph of May to early June. One of problems to be left to estimate seepage yield
is an accurate measurement of evapotranspiration. Although evapotranspiration is influenced
by climate and soil moisture, there is a need to grasp quantitatively how much it influences.
For this purpose, soil moisture movement in plant-soil system should be traced from the
physical point of view.

(11) When representative and hydrographical instances by vegetative cover in growing
and dormant seasons are compared, we find significant influence of vegetative cover and also
quite different tendency in two seasons. Particularly, in growing season, daily variation of

runoff is noteworthy.





