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R B BURIE™, KBRS K 22 BIAR K . X se e SR, AR
TR R oK 22 W . NI, A ZOT A K SCIE e I - EK
(8] PSR AL

SR, F I AR S I 23 X I R PR I S8 TR R AT R, RS X SR A 3R
R BRI, PFFELZRMNERENTINR™, =z KBS X
TG o 3 P AR PO 1) ot DX i 1 SR A PR e AT, AR A ARG S 5 SR
FXAHZEN R . B H AT IE, T AR N b DX R s (8] - 387K 3% i i 1 e 1oy KL B 5
Bobwan gz Xk H oK I SR AR I DTS o RIS, U g A R, L
BUBEFE IS )20 K 22— R — /i, IR RO RS, Mk, X2 s~
AR DX H ™ A K G R 5K 7 s WA T R AR

P, ASSCUAFR E AR AT T e g /N ], Bl X UBAT 5 (B At
(Btfebf . Frdk) Ak CRM ., b)) JURD b FI2RRY, @ ad %k F RGBT AR £
M HUAN [ 4 J2 TR EE 14 - e 5 K A AT K D gh 250U, AR IPUSEL s 1] 1] B - 8K 50 %%
P, BASHTIEIY (8-10 ) LHOKITHIMERN SR, DUE R AN R A P B K f
SREE N A KRR, DI B R AR R XX K . ik 3K =KAo
Br o AR LR K B PR IC 7 T S B AR A

1 W55k SRR

1.1 SRR

T2 DX ASE W0 Y48 0t 7 P DX G 38 ) T R /N e, i S Ay 2 XU T T
AFRRIK 21600 mm, [AIFLZY9.38 km® (1) % X 1 XNk, R K3 R
B AP RIRMRE 2, 1L [E] S J5 L AR
KA. EANTE., ZHIE . oKL
BERRIE = ALl MR, IR E A
IRk iz X R HEA R, Hik
JELRE 40~50 cm, DUKGEE K3,
1.2 HiERESHRFAE
1.2.1 Fdfk s

AR SCA3 AR 4 FOAS ) £ s ) 287 1
LKy (RS KE) oW
B, WKL 43510 cm, 20 cm,
40 cm. 60 cm 180 cm, 4+ A 2SR A R
Ao AR S0 0 1L T3, TAMIT7, H o LA
v, TS AR - 8 P R —
T3 R M, T4 S #i i, T7 3520 b
B, BARGCRPEEE 1 ARSI | e — i
FoK A EE EZoR A T20154E 12 H 1HE
2018 48 A 31 H, Wl ]OEEDy 5 Jp 11 BFEE U 58 0
(201745 H 10 HZ2 201748 A 31 H % Fig. 1 Location of monitoring sites in the study area
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BRAS) AN FTRE L ENURZEL R S R SCHOCALEE DG E , AR AN 1 B o 7ERdieit
TN, g S M 0 4 5 0 14 - B RC R P N  o ERSE ORI YR D
RIS, RIS 1/

F1 MRXTIEERFFE

Table 1 Basic characteristics of soil in the study area

A
A om IR 4%
d<2 pm 2 um<d<20 pm 20 um<d<200 pm d>200 um
LZLIZUN T 0~20 18.61 37.82 19.21 2436
T 20~40 23.80 48.43 21.29 6.48
T 40 LR 8.48 16.96 15.52 59.05
A H ) THT 0~20 13.01 46.34 27.33 13.33
) TH] 20~40 15.31 41.88 2551 17.30
TR 40 LR 13.06 48.23 22.40 16.31
kb 17 0~20 12.74 44.03 28.81 14.42
T 20~40 12.03 47.64 31.16 9.17
40 LR 11.94 35.07 25.97 27.02
(LN T 0~20 13.78 49.83 29.14 7.25
il 17 20~40 14.24 52.57 27.06 6.12
HH 40 IR 14.20 50.48 25.81 9.51

1.2.2 W5k
T HOK AR — o IR G R A R S R B B, RO R R EAZ RN .+
Bk s, IR A R R MYIZEIE S . IR AE — R ST T
P S K AR SR IE DL, PR — R S A 5 3 R 43 A 1 3 R B B
BTGB B XA DR R 28 385 /K i R B KA B B, D o B SOl 885K
T RAE R T — R BRI 4R B X — B Br . 34 R 50K o 250 K ol ad =X (1) Al
X (2) HER:
K,="10./0, (1)
K,="[6./0, (2)
Aorr: m FIR BRI 05 28 -3 5K Sk Bl KM AT BT E] (h) 5 n 3R 488 K i
KAEEN T —RKEEW GG T i pgntiE (h); 6, HRER IR LS KE (%); 6, b+
oK EKME (%) 6, B F —RERIFGEHTIN S KR (%), K. KIEBEERE
T, FoRtIENR ) Fe,

2 GRS

2.1 KEFEFSILEKS EHEMPXR

AN A A PSS RN AR e S R ARt ANR] o [ 2, 320 il 1 5 EIX 4 Fh
3 ) FH 2 TR A BT 5 B P e ) v P S K B A R TS 22 R AL (Cv) o BMARSR
A, AF LA IR LIRS R AR E , (HABIH 2250 1 Bl L
BEREESE N, 3K As B, FRRIAE LRBERIN, IS KR AR 22 R
Wl o AR L K BT 32%~37% Z A3y, 1 22 BB /M A 7E 0.049~0.088 Z 1]
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Fig. 2 The relationship between soil moisture and rainfall in waxberry forests,
bamboo forests, farmland and slope cropland
x2 AETHFARBTESKETHUNFES S
Table 2 Profile distribution of soil moisture content under different land use types
SR K % BIZERB Cy
)RR /em
20 40 60 80 10 20 40 60 80
UALIEZIN 3,5 325 35.2 34.0 383 0.088  0.082  0.058 0.059  0.049
qe 30.0 28.9 17.7 27.6 36.9 0.121 0.068 0.095 0.060 0.041
Pt 26.7 34.6 31.7 26.1 34.1 0.130 0.090 0.081 0.057 0.071
bk 314 285 28.5 24.6 26.1 0.157  0.114  0.083 0.105  0.104

A ) 1 3 K AR AR . AR 40 em IR JE 1Y HIE S K BRRETE 20% A2 4,
HR TR SR RRRETE30% A A7, B2 REE 10 em B ki K, 80 em A8 fkiR/N. S
FHES K BAETE 27%~35%Z (8] 5 PTARER 10 em +3ES K R BERE R s Kok, Hat
JZ 1R E KRR E TE 28%~32% 2 0] . AR B AR 1 B 5 /K i v T - M R R 2
OEF MRS TN AR SEAM Y, WRKE, BARMWEKRRBEER. Sk
b, AR AR 3R A 10 em 120 em () Cv (B, 60 cm, 80 cm + 3K
FE CvI B/, IR 2 - 338K S5 et (B 28 A AR AE i I8 S B TR 2 IR

HBHZEY (6-911) AIF| L HF] FZEBRUR [RGB 458 5 /K AR AR — W A T Bk
B (E2), XS5HEYARKSBEIRE A, TEAH BT KA IER T, +5E
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PFRTE TCW SRR s (2) RIREII R ; (3) FE—IRFER TRER B8] A
SCHHE ) =3 AN 58 BE A R RN A ik = Fp &1

TR HAY R R TR 2 & 2 HE 2016.9.13 22016.9.25 W16, MR Lk 248.5 mm;
FE R AAE20164E 10 H 6 H 22016410 /1 14 B A, K8 92.5 mm; KIFFR
AAE20174F9 H 14 HZE 201749 7 19 HIAM], BERE R 46 mm. /87 ARG E T A
[7] = i ) P 398 K e PRI e W A L (1 3) mIAT: 7ERTRIFETSREE T, A
M 80 cm IR I IR A AR — DK A H 80 em /K i, 40 em i AfIl; Wik
180 cm F120 cm T 3HE/K /4, 10 em 160 e 348 A7AK 10 em H4E/K 505, 60 cm .
80 cm IR ik,

RTINS H AT AR 80 cm AbFESE (1 IS K 2K 35%; #HAk
FIFaE A KT I5 40%., HEAK . BB AN AT AR 3K AP AEBETR IR G2, M AR AN
Yot - K o AERERI NS Se b B A S I A #s b (13al, El3cl); 714880 cm
AR LE T i B R IS 2t AR R, AR R SR R, AR E R
EHR%40% (F3d1), FERNMRET, 4% A FHZRRUR FRE + 30K 01 Ov (/N T
REMERE T K0 CvIE (£3), R BHFEN SR &2 K /B ey — A £ 2
2, ICIE, sk, g FRIS k44 2 80 em 3B /K 4r e, ATAKI K 10 em + 3%
Korfem (B 3a2, [&13b2, B 3c2, [83d2)., 1k 80 cm 7778 B Wk Ay i ik BE 7% I 42
(K3d2); Bk 40 cm. 60 cm F180 cm LA A H 40 cm 160 ecm £AA7EBEKER S, H F[#
IHETE—ASEA . B R R, AS[A] ) FH 28 0 5K 0 1 o 17 R J3E 2 T dk> 1
MEpk>BEHL (R H . BBk ) (F3), i iy B[] B4 3¢ 1y DA 2 J2 380 0% 2 3% 7 184 n
(K323, K3b3. K 3c3. KI3d3); Bk 60 cm F180 cm HiFRBERKIN G, AR Ll H 2
FTRZM 10 cm f120 em, XOZFNTEESRER DI FER T, Yk gy = A s =i,
310 ecm A120 em HHKAAACAK, THERIZ HIEK s i ] GOt 2 2528

ORI AR RRAE 57 A RROK . RUR . BT S OK AR 2 R R R AL
W, LB, BERNSRE RO, AR, AT K EEAL, UK
SREL . N R M AT s R RN SR A, K A3 4 W N R R A AN [ A T
T, MR TR A R R T AR . A ORI R, X EERATMERER R KA,
R, FLBEE S, S5MPENE, Fsm, FTm/KRE T3, WY INAH N
o PR IR, AT AR KA il E T e R . R, M ARAEE 20 em ib H1EK 4
e 2 MR T 10 em ARYIRGE , X2 i T RKRAG MR 2 IR AR AN A VR T2 S 2 03
o WA, ASCRIL, TEERHE R, MYEEMEEIRG, TTINAAMARE, H3EEK
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Fig. 3 Response of different land use types to rainfall intensity
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#3 ARELFALER TEKSEARRETERE TR O TLE
Table 3 The Cv values of soil moisture in different land use types under different rainfall intensity
AR e LA fem
10 20 40 60 80
LLSZN KEEW 0.0974 0.1145 0.0840 0.0983 0.1037
ZEH 0.0575 0.0465 0.0356 0.0516 0.0161
K 0.0301 0.0289 0.0328 0.0397 0.0221
A<H KRR 0.0789 0.0641 0.1099 0.0717 0.0342
£ ) 0.0630 0.0420 0.0896 0.0631 0.0077
K 0.0681 0.0459 0.0925 0.0759 0.0367
el REEHT 0.0649 0.0513 0.0656 0.0794 0.0629
£ ) 0.0392 0.0337 0.0448 0.0370 0.0312
K 0.0583 0.0457 0.0623 0.0639 0.0828
Tk KIETN 0.1076 0.1385 0.1515 0.2061 0.1886
£ 0.0657 0.0429 0.0552 0.0454 0.0789
PN} 0.0874 0.0909 0.1388 0.1712 0.0327

FIH KA K i b K i m SIHRIE M, 2R NR 4R, SR ai Rk k4
KIETNS, Bk, A BB AIPTAR 73512 20 cm, 40 cm. 60 cm F180 cm £ 1K
s HIR) kK, DIl , FREUNE A ISR L 25 e A AN\ . &
AR, AR S AT AR K S8 IR AR >, AR FRNISR b Y K A3 i 22 /0 AT AR
I 8%; WU RBITAR . ARH . HHMASLIR AR, BHF AR I AT AR 12.8% ., KR
AT, PrAR10 em HHOK AR B RO, FLHI R AL AR 52.8%, HhAR HT
41.5%, FCHORF IR 13.2%; IR R AU AR R 90.1%, HEA T &5 50.8%, LBy
40.1% FH LIRS AT, BT R, oK o o B i AR MR 2R AT,
AR 0 5 IR A A i, R = b R RS AR A AR Y o AT AR g AL, LR

T4 FEMEWEETTEKSHMESHRTHER
Table 4 The responses and regressions of soil moisture under different rainfall intensities
- HOF IR Wik e i S K ZZE v ME KB R AE K ZE v M [ A TINI]

L7LZN KB 1.113 (80) 1.246 (20) 0.990 (80) 0.951 (20)
£ i) 1.006 (80) 1.206 (20) 0.990 (80) 0.944 (20)

K 1.027 (80) 1.109 (60) 0.980 (80) 0.964 (60)

A< H KA 1.019 (80) 1.172 (40) 0.990 (80) 0.965 (40)
T 1.009 (80) 1.159 (40) 0.995 (80) 0.944 (40)

NG 1.039 (80) 1.231 (40) 0.981 (80) 0.937 (40)

ek KA 1.080 (80) 1.135 (60) 0.990 (80) 0.979 (60)
FETH 1.019 (80) 1.083 (40) 0.983 (80) 0.972 (60)

KR 1.097 (20) 1.151 (10) 0.975 (60) 0.954 (10)

Tk KA 1.197 (10) 1.387 (80) 0.980 (40) 0.939 (80)
e 1.072 (40) 1.265 (80) 0.971 (40) 0.924 (80)

K 1.024 (80) 1.308 (40) 0.979 (80) 0.936 (40)

cm
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3.1 #ig
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PRt AITTAR . 7E6-9 H, THOKZERERTREMAMAR, SEEHOKSERERRET
Mk, e Erm b, RS REKS (10 em, 20 em) 246K, 160 cm #1180 cm
AR N 3R)Z K G ) ASAERFE I8 2l AR 2 R

(2) AIFIBERRGEREE R, ATAR A E7K 53T B T 14 i 7 B R A Ak L A FE RIS B
I R SR AR, SR e R B EOR s BERIIE LRSS, IR IHIR TR R L
HEA TR, M2 ERURR TR,

(3) HEH R BRI REVE SRR, AR Z 068 1 82548 Ay s o o T LA —
M FHZE RIS IS i s2 e s B ZE T AR R R 2 R OK o 2 B R R K
TBmsg, (HHAMSE S, A T,

3.2 itig

STITRRID0 T s e 1 P07 N i w1 D £ i B N 2 T TR w2 &= & Y 0 AT S| P e
Bf, AN [) b 1) FH 2 28 A 9 oKt YT A TR 7 e 1, S AR PR S AN [R] Bl R B A S
TIEE KRR 2 RBUE/N, KR R AB RO THAEE N . 7E6-9H, Mk
AR 2 R S X R 22, MR, 28 RVERIN R, SEOZET B AN £ 3 A H
A L EK A R TR AR DI RN, AR AR TR =
Al A SR 3 Bk e s B R e S (BAE R b, FERRAR PO AR, AR
VEFISSS , OB K AR, RIEIRIZ TS /KRR /N

TE—UCTE R M BT R, 33K 3 X R TR A ol 1 55 T IR A A 58 42— B, il
MR BEREHAE R R EE T IS K AR RETR RR, HIR R A RS Akt
e K B A R TN BT 2 B0 ik A e [Py G . SR AE - K K R
FER SR BERCRRT, FEYADE CRR, FE LK T B, iR , T
JZ B BOK A FEHIR W RIS 32 8 12 E 50K M AB NG, IHRIENE 4. RHZ KNG
SIREZIA, WNBREL . AL . EERE. WCRISE TR R AR AR R A K A g R, R
A H - 587K o i3 R IR IO B AR fE LA

[FIESF, AR % )2 K 0 i SE i AR 2 B R E, 0~20 em - 587K 53 50 5 A2 2|
WA, X FEEE10 em, 20 em HIES /KB SHERAR R | MG R FIBS B2 55 0
F%Y), 60 cm. 80 cm TIES /KT Z BE/K LFAEHASZN AR, teoh, Gt
20 cm BRI AL ST 10 e ABMR B R IET AL, 302 AR RAR R XA [RITR BE AL Y 1 587K 43
SEMAANTE], Xt 53050223 BT 45 R FEAR — 300, 51 2 A5 G PR e M X B I 9T 4
SAHLE, Btk A BRI b Y K A T AR 1 0 LR S R S A — B, AT AR
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BRI A 225, X T ERA R L R R T RS EASA R T, AT A R R AR
AMFEIRINEOL T, ORI ZE R BOR . SX SRR, 5 7K XTI T B4
P A SRR BRI . BRI A G, 38 LIRSS MR — Bk . P
B AR TR 5 Z2 50

R SCHE B P A M X TR A ] 2 471 i i B2 3K A sh A0, AN ] = 3 0 A
SN [ R R e B2 A L SR me R R, i K o AR AR 2 R | ROK L X
I 25 Z RN R ILRIE R, 5 S0k 2 — 20 4= 5 B T K 73 %)+ A FH AR 2R 1
SN B (RS AR SO TE , IS 3 B AR B 2 XD I S LB e By bl K S it — 2 5%
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Effect of land use types on soil moisture in typical small
watershed of humid region of Eastern China

ZHOU Cai-yu, XU You-peng, LIU Peng-fei, WANG Qiang, WANG Jie
(School of Geography and Ocean Science, Nanjing University, Nanjing 210023, China)

Abstract: The urbanization process in Eastern China has been accelerating in recent years,
leading to underlying surface changes affecting soil moisture in the region. Knowledge of soil
moisture is critical to understanding many of the hydrological processes that are of interest in
soil hydrology, meteorology, and ecology research. Long-term time series of in situ soil mois-
ture measurements themselves can reveal trends in the water cycle related to climate or land
cover change. In this study, we used rainfall and soil moisture data collected at waxberry for-
ests, bamboo forests, farmland, and slope cropland sites in the Hualong River region of Eastern
China in 2015 to 2018 to analyse the response of soil moisture to rainfall event size at different
soil depths. The results showed the following: (1) In general, the soil moisture content of wax-
berry forests was slightly higher than that of farmland, slope cropland, and bamboo forests. In
the vertical section, the soil moisture in the surface layer (10-20 cm) changed greatly while the
soil moisture in the deep layer (60-80 cm) changed little. Meanwhile, the temporal variation of
surface soil moisture was larger than that of deep soil moisture. (2) Under different rainfall in-
tensities, the soil moisture of bamboo forests responded more substantially to rainfall than did
waxberry forests, farmland, and slope cropland. The greater the rainfall intensity, the greater
the response degree of soil moisture. The soil moisture was in a fluctuant downward trend after
the rainfall stopped. (3) Quantification of soil moisture by increasing coefficient and reducing
coefficient demonstrated that the bamboo forest had the most obvious regression. The other
three types of land use varied equally. The soil moisture of waxberry forests, farmland, and
bamboo forests changed more dramatically at the surface layer than at the deeper depths. In ad-
dition, the soil moisture in the deep layer of slope cropland was affected by the infiltration of
surface soil water in the process of regression; this change was complicated, which needs fur-
ther studies. These research results provide a theoretical basis for the quantitative description of
the soil hydrological conversion process, the mechanism of runoff and stream flow, agricultural
production, and water resources allocation in the monsoonal Eastern China.
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