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Rainfall and runoff in low efficiency Pinus massoniana forests with

different silvicultural prescriptions
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Abstract: To determine characteristics of rainfall and runoff with differing initial silvicultural prescriptions for
a low efficiency Pinus massoniana forest, five adjacent runoff areas of Gaoxian County were studied. Five silvi-
cultural prescriptions: Cinnamomum camphora planted under a P. massoniana forest (1), C. camphora planted
after clear cutting P. massoniana (Ill, IV'), C. camphora planted the second year after clear cutting P. massoni-
ana ( V), and a P. massoniana forest as a control (1) were used to analyze rainfall, different modes of flow,
and the relationship between them using a correlation analysis. Results showed that total rainfall each year was
mostly concentrated from June to September. In a 24 h period, the maximum rainfall was 93.6 mm, and the
minimum runoff rainfall was 6.9 mm. The maximum runoff volume was 3.002 0 m?, and the minimum was 0.006 4
m’. For the five runoff plots, with light rain almost no surface runoff was found with the average single runoff
ranked in the order of Il >1V>V > 11 > [ . This was consistent with the human disturbance intensity. Com-
pared to the second half of 2012, the runoff coefficient in the second half of 2014 for runoff areas [ -V de-
creased 29.36%, 26.30%, 47.37%, 41.54%, 43.97%. The correlation analysis for rainfall and runoff showed

that the correlation coefficient between them were more than 0.905. Thus, the result of the three clear cut
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runoff areas on surface runoff was better at the initial stage of reconstruction. [Ch, 7 tab. 13 ref. ]

Key words: forest hydrology; silvicultural on inefficient forest; rainfall; runoff; runoff coefficient
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Table 1 ~ Characteristics of rainfall capacity and distribution under the early of transformation on low efficiency Pinus massoniana forests

P 5 H 0y B T it /mm wit/
1 2 3 4 5 6 7 8 9 10 11 12 mm
2012 2503 1140 2772 494 14.1 7.6 712.6

2013 32 8.1 23.0 85.9 92.1 130.8 2794  231.7 137.8 44.4 12.7 15.6 1 064.7
2014 53 14.5 88.2 17.7 45.9 137.9 1042 2363 168.9 74.6 20.8 17.0 931.3

2012-2014 4F 24 h /N RS 500 1.8, 15 il 1.2 mm (% 2), KM 4051 83.6, 88.7 Al
93.8 mm, 2012 4F 7-12 AL BB 5 R R, 24 h Fr KM N 83.6 mm, ZiHFE N 341.6 mm;
KEDCHBE 2 o 2013 4F 2 ITREIT 73 Y, JoH/vel 47 00, R 16 Y, KR 6 ¥k, ZRFT 4 K. 2014 4F
SRR 78 Y, Horb/NN 47 Y, 5 2013 AEAILE), BRI 28.8 mmy BRI RALE 2013 AR 2 9K,
[ B A ok 2D 133.4 mmo SRS LB T, RN OB DL/ T AT TSR 22l 85.56% , fHLRN X
49.05%; KRG AL A 14.44% , [ WAL 5 HLEDIA ] 50.95% ., FRWIAE 1 AF oK S5 R A OB LL B A
SRARMG, HFERRRAES, ESBE TR RAZ N E RN,

*2 LDEMEMANIMEVHWERE

Table 2 Characteristics of rainfall under the early of transformation on low efficiency Pinus massoniana forests

. . ANGE EER]
ARy AAFE - R i AR o7 B4 T K 5 T o7 B T K
H/mmo /K WAE/mmo WHER Wi fE/mm 1% &/ S
it H 051/% B 151/% i H /% B A%
2012 F2E4E 712.6 36 97.4 13.67 17 47.22 199.7 28.02 12 33.33
2013 41 1 064.7 73 238.2 22.37 47 64.38 275.0 25.83 16 21.92
2014 4 931.3 78 209.4 22.48 47 60.26 309.0 33.18 21 26.92
A1t 2 708.6 187 545.0 20.12 111 59.36 783.7 28.93 49 26.20
K BT
i ON 1 YN T
A g o SR TR GAEER RN h) S .
Wi /mm WHEIR Wit/mm WHEIR it /mm H/mm
L 191/% B A91/% B H /% 5 HL 191/%
2012 F 42 73.9 10.37 2 5.56 341.6 47.94 5 13.89 83.6 1.8
2013 4% 240.7 22.61 6 8.22 310.8 29.19 4 5.48 88.7 1.5
2014 4 262.8 28.22 8 10.26 150.1 16.12 2 2.26 93.8 1.2
&1t 577.4 21.32 16 8.56 802.5 29.63 11 5.88 266.1 4.5

22 JIEBRREIAIRLENHERS=RERSH

ML 3 TTLIE H: IR RS R . — T, fERBR/AN=REW e, 46
PR . 2012 AE TR RARRERN 36 UK, TR 20 UK, IR UEL G I T B EL Bl 55.60%; 2013 4R
AR 2014 AF TR AR RSN B R), B0 42 YR, IR R B o R TR B A9 430 Ry 33.33% 1 45.24%
AL DL A8 77 3 R RN B I E R R4 03 (B A R A8 Ak . N 4E 7, 2013 4R F1 2014 4543 ) FE T 73 YA 78
W, AL 25 ORI 29 K, IR OB BE R IR L Bl 34.25%F0 37.18%, HLAHEIT . AP HER 2 ROk 3 ]
LA, 2013 4£F01 2014 45/ RIS 47 I, AUCF 1 YO, AL 24 h BEFT &/ T 10 mm B — AR 257
A FRARL . 1M 24 h BEFEEA BRI E, PP RIJLEIRE] T 85.00% LA |, FRARHE AT HE R T 90.00% ;
FERW R BZFRET, BRIEAE .
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D, WIEYMRIE LIEEACRIL, EhmAMF TRKIEE . ABSERZ, s LIETIR X2
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Table 3 Times of rainfall and runoff under the early of transformation on low efficiency Pinus massoniana forests

Gl ORI PRkErk | P MEE RIRER AR RS K
/% it WEOK  WEOK PMORKEOK
2012 F4E 36 20 55.56 712.6 6.9 2(17) 11(12) 7(7)
2013 R 4R 42 14 33.33 721.6 14.0 0(26) 7(8) 7(7)
2014 Ff4E 42 19 45.24 621.8 8.3 1(22) 11(13) 7(7)
2013 4F 73 25 34.25 1 064.7 12.8 0(47) 15(16) 10(10)
2014 4 78 29 37.18 931.3 8.3 1(47) 18(21) 10(10)
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4 HE: 1 ~VS/NKERRER &I T A, 2013 4 K420 &t 2012 4 43 51 35 n
18.21%, 35.62%, 15.42%, 13.66%F1 33.13% ., % T 2013 4£H1 2012 45 T FAF W (A 25 9 mm, it
F B 0 300 M A O o 25 S T PR R O TR O B bl ) B AR AR S R R B, HR A T TR A A
AARBN TARE S f5, AR . TR MACH TR B2 Mo 2 R )2, 2 TR, ABhEe
71, WA R AN . ULIHFEMRRON AR TF 4G B BE, ARk - AR R D RE AR B AN B &,
KRG A vl RemEl, B, ZE N 2K iR I PR SRS BR M
WFIELE AL . 5 MR F/INX 2014 4F 5 K i 5 2013 4F [6) 8 41 H 4 B R A 32.25%, 26.49%, 22.26%,
25.08%F1 25.22%; b dll, IV, VS/NXEKEFREMT 2012 4EFEBIAE, RN, & X —0
SR FEA . — & 2014 4F 7-12 F BT & H 2013 48 [R]85 100 mm, B /0 T S350 A AR 0
TRMGE G WA N R, TR R WK A, TRV RSN, AT W RN 4 e K e ) E— 20
SR AR/ DX ] Fe /N I A 2R SN K, RN A R ORI B R RN A, R () P R K 2R R AR R
PR . WRBESEN B, GO I, 3 R R 5 B R 52 MR R KN R R
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Table 4  Characteristics of runoff under different transformation patterns of low efficiency Pinus massoniana forests

7 i e/’
Ri/NX 2012 45 °F 2012 45K 2013 4~ 2013 45 F 2013 4 2013 4 2014 4 F 2014 4 2014 4 2014 4
S N S NI SO S 2 N S -/ NI 2\ mRk BEFRN CEFERK &b = FN

I 0.010 2.202 0.098 2.603 0.018 2.603 0.022 2.185 0.008 2.185
I} 0.008 2.125 0.102 2.882 0.004 2.882 0.003 2.200 0.003 2.200
] 0.012 2.601 0.086 3.002 0.006 3.002 0.006 2.006 0.006 2.006
v 0.005 2.547 0.075 2.895 0.012 2.895 0.005 2.102 0.005 2.102
AY 0.010 2.092 0.070 2.785 0.012 2.785 0.018 1.956 0.018 1.956

KSWRT25 a5 MREE/DX B 7R, T IS5 MmIVS 2/ X ek g AR, R
TR o, 050 36.339 m® fl 36.369 m®; 1fi 1 5 iy FABA R &, MOEER B AR A A AR
WNX, Bz AR siEsN, Wik, Bibm i s, K 31315 m’, U5 AR B A, T
B mEIOMEFANI>N>V> 1> 1, HERE SRR/ X2 shmE —2.

24 IS ERBEIAIRAREX M EVIHEREZL SN

XF 2012-2014 4F R 2PAE S AR /D XA R R BT LR . R 6 vl AW B LSRN X 2 B e K
JE N AR A LA AL AR N AR U R A B AR, 5 2012 AR TR CRAEAM L, AR IX
2014 4 F VAR AR R B4 I 29.36% , 26.30%, 47.37%, 41.54%F1 43.97%, 2012 4F | 5 AN i /1
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XERAHKRKNEFHM>N>V>1D> £5 SERBRIAIRFTBEARNENPRITF=R=E

[, 200440 AN>T>T>0>V, HFAE

2014 45 2013 FEAHEL, 5 PR /DX 42 & Table 5 Characteristics of cumulative runoff under different transformation
B A W R, WAE 25%L) F, Il patterns of low efficiency Pinus massoniana forests

FMV/IK, ZRAKRTFHRE MR, £36%, (Em AN TRV A 053 77 I Fitreum Rt FERIR

INX 2012 4E TR AR 2013 4 2014 4 REIR BiaE/m? 7 I A /m?
10.077 13.166  8.072 69 31.315 0.453 8

10.165 14355  8.562 72 33.082 04595
AR TE A0 A SIS P B B, MRS AR B BB )
uv)7 < BT | e 13.341 15.068  7.930 72 36.339  0.504 7

ek, (Hil TN BZ %Y, S BT 13.045 14768 8556 74 36369 04915
PN R TR A AT R D A ES s HA AR IR N IX T v 11.662 13.675 7299 69 32636 04730
IPTEFAEI, KRCRIE, RBCEREIR. o 6 o i A THR B B MR R
i%gﬁlﬁﬁﬁ E'E ER Jtt ’ %EE&L%L#/TT Table 6  Runoff coefficient under different transformation patterns of low
L 5/ 42 3t 2R 550PT R 25 % T = T oA 42 efficiency Pinus massoniana forests

WX . TV S ER/NX T 2012 R E i i I Il Il |\ v
R, A1 a BAREFNHE, FAEIshHD 200124 F L4 () 01393 01407 01841 01803  0.1617
FMAIN S2% /MK, FHi, HAZR7E B AE 20134 FF4E 01369 01484 01524 01506  0.1422

Ml L5 /NX 10%, BEA B HERS , WOk &
B E . M RBoRE, [ SRR

=== -

3 Al MK B 2014 45 4F (1) 00984 01037 00969 01054  0.090 6
25 D EAERATHAR By 208 F 0 01171 01277 01347 01319 01229
o ez s 2014 00867 00919 00852 00919 0078 4
BT B 5 B AL )
S SPSS 19.0 3t KRR i 5 0 rird% 2036 2630 4737 4154 4397
VAPATRERE TR g, 2599 2803 3675 3033 3621

AINK AR TR OGRS R T ATRIE
3% 5 48 0 ek 2 VAR G R B R T 0.905, A8 Utk A /INBE e i ek A8 AL T AR 1 o 5 X0 2 0 4500 30 %
FREVLI PP A AR ST A5 e R A, T D 3 i 2 T e SR A 3 /N EE 2 R

3 i
U AR R K B 20 1000 mm, HpF 6-9 1, F#EaMi A, 2013 425 2014 4 6-9 H %

HIAR IR o A AR BT B R TN 4 7 meprg A THEGSTBRAES S RRAES
09.50% ; 1, 2, 11, 12 J] [ & WA & B M
3.72%7%16.19%

Table 7  Correlation coefficients of rainfall and runoff under different

RN 24 h /B FEW Y 1.2 mm, transformation patterns of low efficiency Pinus massoniana forests
FONRWE I Y 6.9 mm, EREEM AN I I i v v

93.8 mm. 4AEFEVIRE S BT R By 2012 0971 0.971%F  0.988F  0.988%F  0.986%*
30%~40% , TSI EIRER O E, B4 /NE 2013 0916%  0.909%%  0905%*  0.913*%  0.906**
TR AR T IR MR S 2, e 2014 047 095 0950t 0960 0951*
I i e 7 3 Bt 59 5L T 28 6 I D/ A O YL . **FRIRAE 0.01 K (UM F AR 8 25 AR OG o
Yl W LE RSN AR E W A K R A IR B, oK it 2 M | B SC R

TR AR B T B 8 i R AR He o R S A AR TR AR TS IS ARG/ X i TR Y
B 5 DA SRR B I AN T80, R ABUIR T, IV, VS&R/NX; {32013 4551 2014 4 1 5 F
520/ X AR R BRI 30%, mll, IV, VS&RENXEEKS0% A4, EAS T 5mI5
/N XA BCEAR . RIS AR K AR DI RE IR A vh . 2012 4R 5 2013 48 1 S A2/ X AR i 5
By desh, 2014 AEME AT 2w TR AN T, VA5 VS48 /N TR 56 399 P 7 0 A2 A i 72
L. HHEDRA, B HAR TN ORI TR D REW A B T T 1S TS A2 /N X, i A R A

Xof 3 T i M A AR I /N XA UL i AT R OGP 2 B e B, AR R R B R T 0905, PG, /b R
TR LA % 48 5 K b /K 53R 5 B ) 0 S T AR A S B o oy T AL TR Y, R A, A R
U TR LA BRI A 25 R GE RIS, AR 58 i) it AR A K JRIBR 97 BE ) 23 W5 10 T 5 AR AR 2K
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