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Abstract: Soil water heterogeneity has significant effects on many hydrological processes and soil development processes,
and research on spatial and temporal heterogeneity in soil water content is important for understanding and forecasting soil
water processes. In situ monitoring of soil water content changes in sloping fields under different use types were carried out
in a highland region of southern China using time domain reflectometry (TDR).

There was a significant variation in soil water storage among sloping fields under different use types, and soil water
storage under Eucommia ulmoides plantation was found to be the highest, followed by non-cultivated sloping field and the
lowest by cultivated sloping field. There was also a significant seasonal variation in soil water storage, with the average soil
water content being higher during the non-growing season than during the growing season. In addition, there was a similar

pattern of change in soil water profiles under different types of sloping field use in either wet or dry seasons. A negative
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relationship was observed between soil water storage and solar radiation and air temperature, but there was a positive
relationship of soil water storage with rainfall, relative humidity and vapor pressure deficit. Thus, we can predict that soil
moisture was strongly influenced by a combination of several meteorological factors, among which the most important factor
was precipitation and the next important factor was temperature.

After rain, soil water loss rate of the three sloping field types had a significant hyperbolic relationship with drought
durating days (P <0.05) , but soil water storage had a significant negative linear relationship with drought durating days

(P <0.05). Furthermore, soil water loss was found to vary with the period of drought duration as well as with soil depth.

Key Words: highland region ;sloping field use types;soil moisture dynamics ;spatial-temporal heterogeneity

T AR AT UG R — RS B AR A LSS BRI, IR R AW K LA Y ZHE
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—13 R OKABA B A ROBERHE , 2 A5 £ K BB S KR, BT £ K4 Sk S0
TR A R R B AMER EEINY , RAEBKSCEFI R RS 2 —% . BRI E st A A R & T
BRAR , I X IRFF 5 IR, BB R H3k A Bk LA T E R Y Rk R
Y- KRESAE R — R T, & TIER GG RIS WA, BAME BEHSE W + MR AR 1 £
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IO S AEsR B RS RS RE b K i 2S BB v R S EREE R T 56 RBFSE BRSO E B _E
BRI REZ— "2 AR B IX 3 Fhi WA A R 7 SO B g 06t 42, 3k 3 45 (07 W T + 398 A
KB ERE TG T3 LK I IR, 4878 AN RIS A F 75 X 33K ot ) e 23 (8] RUBE b oA pL e
Ry 3K 53 P % A A R AR HE R 2 BB ARE o
1 KX BRI

5T s T RS 48 TR K A T 28R EL PR B A YL R PP AR AR 2 3% 25 e ek (29°26” N, 111°13" E) , %t
BERN 2. 81 km®, R AKMFHK 210.0 m, e H K 917. 4 m, BEE EENHCE DA MU, £ 1L e #
P, PR T AR T SR, AEF TR R 1347.0 mm, 4 ~7 AHWE 5§ SERTER
57.5% ¥ H BUKEZE R & 1 061.7 mm, ;52 S0R 16.7°C,7 A G, PSR 28.5C ;1 A&,
4.8°C, TR 269 4,

AWFFELA 243, 3 Fh BB A 7 SO E T 4, B B B 7E [R)— AR T 33 1l ) 240 35 BE 19 R 8, TR
30 m x40 m, + A A K B A LI, 2R 60 ~ 80 em, X 3 M 1994 4ELIRTHEFIAEAL M,
1998 £ T [ ZAC VLB 4P MR A 250 M Tty ™ B 88 17 0 rp 1 st Bk A A S 0 o (R EOKR RN ), S 1
Pt 8 7 kLA, LR B AR U TR L FE Y . B #tHh (cultivated slope field, CSF) F 2004 4£7 ~9 HFfES4 &
(Vigna Radiata) ,2004 4E 10 H % 2005 4 5 H FAE i 3E ( Oeifera Makino) , UL JGR#}, H 8] A4 ¥ B2 B2 ( Setaria
viridis Beauv) 5[5 ( Digitaria sangurinalis) .7 B Y% ( Senecio scandens) 222, 555 FF 95% ; 7c LI EEHE ( deserted
sloping field , DSF) ELA ¥ - ¥ )2 IR GG , T BEAEHAE HZE ( Camellia oleifera) JRATM: ( Lophatherum gracile) . 2y
JE ( Digitaria sangurinalis) F14:48 46 ( Flos lonicerac) , B35 90% , R ZEEE 20% , EAZ 5 E 80% ; tt
{4 N AR ( Eucommia ulmoides plantation, EUP) EL5 F7-EL i) JZ IR &5 , #RIE 13 ~ 15a, #E AR 5 6.0 m,
SR 4.5 em, BN 6470 FR/hm® ALK E S BE 95% , A FFAZ B 82% s K F EARZHE 35% , &
FAHE 4k 5 H ( Dicranopteris Pedata ) | T 1 ( Artenmisia annua) | 4 %8 16 ( Flos lonicerac) 1 Z. 4 ( Lonicera
japonica) %, 3 A 0 ~60 em + )2 HIEHELPER WE 1,
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*1 FEAFEMBFAFTRO~60 cm + 2 HIFBHIER
Table 1 Soil chemical and physical properties under different sloping field use types

FEl Stand #Ah A Ak EUP Fic L DSF Wk CSF
A HLF & Organic matter(% ) 1.24 £0.55 1.11 £0.43 0.94 +0.63
13825 Soil bulk density(g/cm’) 1.64 £0.13 1.40 £0.14 1.60 +£0.08
HFLBREE Total soil porosity( % ) 35.7 £3.0 30.5 £4.2 35.4 +6.3
BB FLEE Non soil capillary porosity (% ) 9.6+1.4a 6.2 +0.6b 10.4 +4.3
¥ 754 K Infiltration rate( mm/min) 3.16 £0.35 1.84 +0.29 2.44 +0.11

FHHBUENEFLEME £ bRMEIR  The data of the table is annual average value + stand deviation

2 MIRAE
2.1 3EIAGPE T I E
e T ANFLBR B I B TR L R AR R LTS k) . BB AR A 3 RE LKA
B X (Hood IL-2700, #8E™) , T A PR & 2E R FHEE R,
2.2 1A I7KE (Soil water content) [l 5E
it FE 358 551 TDR-T; (Time Domain Reflectometry ) I % [ WY A 5 A [F] TR BE 3B IAFR &K & (%) o £
FEMBI S T A a1 4P 10 m B, 3 4 MR, BRIR 140 em, HRHE 3 DA I RIE HIREKE, L5
TKE R ERTE 732 3 s (1) EHIWE , B HE 2 M8 HFFFTIE ; (2) REEMJE4MU 2 ¥k, B 8] 18] f% 2
d; (3) RFETR G FPEEE R N IE 5 Ik, B E]EIFE A 0.1.2.7 (14 d, M5 388K 73 A8 At FE o 1 00 st [ 2y
2004 7 AFE 2005 47 H,MEHEE N0 ~120 cm, & 20 cm N 1 &,
2.3 REWERHAMSEE TR E
H 3K £ 3 ( WatchDog Model 900ET Weather Stations , Spectrum,U. S. A) it B 7E B AL #D 50 m A 2s B H#l,,
FASRIEREH AN IFETI B R (rainfall) \ KFHAESTE SRC (solar radiation capacity ) . KSAHXTIEE RH (relative
humidity ) \ KRS JEE ¢ (temperature) FIfEFI/KIKEZE VPD (vapor pressure deficit) .
2.4 tTHEEKE
+ 48 K B (soil water storage) FIHH R FIMEH B HEARN
SWS, =10V, -h SWS = Y SWS, (1)
S, SWS 3§ IR L HEE KB (mm) 5 SWS £ SO KR (mm) sV, 0% i LR LSRR A KR
(%) ;h K53 )2 (20 em)
TR MK AR (% ) =100 x (SWS, - SWS,,,)/SWS, (2)
KA, SWS, FRMEMES | R HIEEKE,SWS,, R H n+1 RIGHTIEEKE,
2.5 ¥Eabs
FIF SPSS 11.5 #7581 07 o
3 £RE5H5m
3.1 2002 ~2005 EHFF X B IR FHIE
WFFE X3, 2002 ~ 2005 AEREFT & M FER IR BUFEN BT HEa (& 1) , EARENR B 25 8.3 (R
2), FELIEME <25 mm F5R <5 mm/h FREFT R 3, HR B 5 b SR B 83.7% #192.7% , & 43
o5 TR 62. 1% F172.2% 7, R E VNREE MFETA A T R/KIEBE , B R R T, 3 0 + 58K
SrEER . WA 1AL ST X R 2002 ~ 2005 SRR AHEE IR SIRE IR E B R ERENEER
LR A e, RSARRHR IR RN . B3R 2 AT, RE R X MR F R 25 B3, HERKR
BE BT IR KSR B AR 22 390 A B3, HAR L@ BB A AU , 13 B A S 5 IR 18] 9 AH B A A U
55 T 7 [R]AF- 0 18] 3 TR 2 25 S XL UR IR B2, (bRt 338K 40 i AR 2R AL B AR
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F2 2002 ~2005 £/ R KN SIBERHFMEETL (HFHMHE,n=12)
Table 2 Variation of micro-meteorology characteristics in study area from 2002 to 2005 ( monthly mean values, +SE, n=12)

i H Items b Year

2002 2003 2004 2005
KAJIRE Atmospheric temperature( °C ) 17.3 +7.3a 17.8 8.2 a 17.7 £7.6 a 17.0+9.2 a
Hb IR Ground temperature( °C ) 20.4 +£9.7a 20.7 +9.5 a 20.7 +8.7a 20.1+10.3 a
FAXHEEE relative humidity (% ) 61.0+4.7 a 70.8 +13.9 a 60.0+5.1 a 61.8+6.4 a
2[& & Rainfall(mm) 1960.1 +100.0 A 1580.8 +150.2 B 1496.7 +111.6 C 1404.2 +93.7D
[T Y%L Rain times 118 a 87 b 83 b 83 b

a FP RN £ bR, i A B FR 2R BB BE KT P <0.01,a.b FIREFIAH B FEKF P<0.05  The data of the table is
annual average value * stand deviation; Date in the same column by different letters are significant difference at P = 0.01 level (A or B) and P = 0.05

level (a orb)

3.2 RFRSF R T ok s A 2 sh%s

2004 ~2005 4 H SR EEW A G R—R R (8 2) B KIS E S A, A BN TRE
W50, P ERERTES ~8 A, LR BOYTIZ, MM URE G S TR BN 45. 2% , W& & RN &
9 68.7% . FERMARZETT(4 ~10 A4r) , A RIS A F 75 20 1 585 7K 8 B (B 3% 21 P 1 B R R IR B0 5%
Wi , FEAS 2 P T B A/ , 3B /K B A, P TR B AR R IR B LK B 7E SR AR RFTA R, B
RS ] PAY Y RIS ORI - 49 7K B, 5 — 75 T 52 0 B[R] OS2 i), 3 — O T -5 M AR P 28 R bR R K
Ko

TEANTFH By16],3 A3t A 7 KoK 73 AL BA I B VAL, TIRE K B BRA ML,
SR B B E K (P <0.01) , ORAE Y A K MUEE A 3t ) ey 3L RIVE OS5 2R o EBT TSI N, 3 il
AT R IR E KB RAES HBUAE 2004 457 A, 2 J5 BER M TR BN B >, e K ESRIT
W%, 7 2004 47 10 A ¥AEIRARME ;10 H 4 UG BEE R AR AP B0 ST B R R , HE 928 6 - 2 K
1%, FEIN_EFERT AN , TIRE KBB4 T BRE PR (11 A ZRF 3 Af) st AP ERS
TG, I TR  H AR S A L e R 50 B2 o B =2 38 i, A8 T ) e TR kb 25 13987k 4, 338K 247
A TFHFERE
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Fig.1 Monthly variation of micro-meteorology characteristics in study
area from 2002 to 2005 (monthly mean value)

I RARBE(C); T T BE (°C) 5 I RAAAXTIREE (%)
VR & (mm); VW 7EZ R & (mm) ; VI:FERRE 1.
Atmospheric temperature (°C) ; II : Ground temperature (C); II:
Atmospheric relative humidity( % ) ; IV : Rainfall capacity(mm);V :
Potential evaporation capacity(mm) ; VI; Rainfall times(T)

2005-07)

Fig. 2 Monthly variation of soil water storage with rainfall under
different sloping field use patterns from Jul. 2004 to Jul. 2005

I et 3 2K (mm) 5 I FiE il o 3K i (mm) 5 I
FEAP AN TAR L 3K B (mm) 5 V2 BERT B (mm) 5 V- B &
I : SWSof CSF(mm) ; I ; SWS of DSF(mm) ; Il : SWS of
EUP(mm) ; IV :Rain times; V : Rainfall( mm)

(mm).
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M 2004 457 A2 10 A 230K — BT T REHrB, 2R b T Be o R B A9 R T % 33K
SrEANARTER o X BUEYAL T A BERE K B B, o T 2B E AR T KBRS 54, i T2 <R B st T
RBER R T SRR KT HZE R . AP AT LR E KBRS, R IR pt k. REAHAA
AR ZRME FE/K o T HA P AR SBA I 773X, (B, O ARt B 5 B2 o EL LA - HE )2 IR S 4 , o 15 At EL A
AR, AR T T ARAR R s 350 AL A TAR B AR HIR R , 7T LB U M Kb 78 3K o eIl
35 BB AR 0 B A e 7 B AR - B SR IR 5 (R LB AL A N MG T AR P R 454 , L 3
58 BE LUAL AR N TR ; 7550, BEAR I REA AR R ELFR A/ B, W K & BUE RN IFe AR, R H 3 &K
BT A AN TARB R o BBk K 204 5k E2OR i 3R 5 R, AR A 78 2 BE A — B2 IR 5 A
LEA YRR R R DR KB RA EZRHE R,

2004 4 11 H 2 2005 4F 3 A 30K AR 12 d o b 13878 R 51 R /Y, i B ok 0 40 F B THBr
Bro HJRHATRELE T PIJ7 T : — R0 Be Ak L8 A —E B WK A48 130K o, R BEE TV
6, SRR FIFEAR , RAIXNE BB, 0] T Rk . A AT LB K B, et , el
R AR o AL AR TR TS S 3 I T bk A 2 B, BB A T X TR AR B, LB Es T R R A
L, HIREKE & T HARPIR SO A AT SRR S T E SRR K B, B R A B R )
HESE MRG0, 9D T RREE AR, N s/ R 2 A AR i 5 5 AR, 3 LU RS B A A A 7R X — B BT 3
Iy ARER AR, T nsE T TR AMER

2005 4F 4 A2 7 A BRABZHIFERTANE 390K o, (B2 R T2 AR T RO R T 2004 42 [FI3FE R
BT URER, IR T 4K 7% T 2004 45 AARRL I B I BORAY) #7 B U B, AR BEFE K B oK 7551, B
EFNHER , URBH TR, KRR EE T M (R BEBRAL) , A A T AR ez %, R REAIR T L4k
IR 3 PRI 75 2 R K B il A T R A D T D2, A A A b K e B R BE A K
SRk b K /N R BE FRe /), 7 A S R R K B R OR, &R TP A TR L& KR, 5 A
RIS HAE MRS A FARBPIRES , B T 4RAE S0 8 (B EREAE 45 3R ) , S A M) A0 o Pk 1] i 7 ot e
o, W/ T IR A BRI e 1L L R AN ) A B AU 2% T b, B i BRI TS B, DRI T - e e
BERERy s AL AR 2% B R AR R , 2V R T A P A A O X, R R AR . T AE K FE
T, PGE A R T L3RR FEK , AR iy T b e 58 BE B2 PRI AE T L3 R B 7Kk a3, XA
A S Hif 15 2 P R R MGG, DRI TG 3988 /K B Ao K5 e L e 350 B B ot B AR AL ) A 28 8 VPR 58 BEARR T A A, IR T
H Aok mHFe Ko
3.3 AR F X Lok E B s

WSt LR Z E IR E KB ER B3 (P <0.05) RIEHEY &= KK FT 284k, 7w Bk
WgE £k R BB 3) - (1) AR R Z1Y (2004 45 11 H 2R3 A) %0 BAa Y b TRIRH
IR B S BE IR, ORISR A R RN, B HOKANA R T 20K A , HIRE K BAL T3 nak
ERRIRES; (2) A KZFETT(2005 44 AE 10 A) X BHEWAL TAERZTY, LK Rk Y& N
E, BHOKPHEFERTANG o 3 Rl I J7 3K 390k -2 B AR AL S AE WA~ i BEEA AR U, AL A LK
FITE LU RS 3 /K BB SR IR BE R Se e PRI 5 083 fn e 2, bk b R S K B RE R IRE 2 G
HnE A S

3 FA AT 0 ~ 120 em LJRAEYAR A KT LR EKBIER S TARSY, K st A TARE
KB PR, I F AR . EAEYARERZT, Pkt 60 ~ 120 em L2 LA KBE R REH
F0~60 cm +JZHIEEKEAL T RE Fe Ll F AP AN AN, 3252 f T4 [ 59 B B AR X R A
WA AR oK iz 7 AR5 HER) . WA AEAE KRETY, LK R L 12 R £, B
PR 3K I BIRb S EE R EAE 0 ~ 60 em, 53X A B 321% 0 B/ B K38 B RN 2. e A K
T, BB R A K 60 ~ 120 em £ HIREKBZFREH T 0 ~60 em +)Z IS /KELR R i
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Fig.3 Profile changes of soil water content under different sloping field use types: vegetation non-growth season (A) and growth season ( B) from
Jul. 2004 to Jul. 2005

I 38 CSF; I - SEil %4 DSF; I« AL A T4k EUP

I AR o FEAE K ZETT 3 M AR 0 ~60 em +)2 HIES/KBAR R (13.41% ) 5E4EKSE
THEEKBEEFRE(13.15% ) ZRARE  ERFT 60 ~120 em +)Z HIRE KB R E(20.78% ) &
EFRTIRERFN LIRS KELRRL(12.03% ) o WHTERIHEHE-TIRAGH AP ERST, HPO
TR R MABOR , XN SR I )R TS K B o

MRIERETN B BT 00, 20 P BB £k i B (B 4) : 1) TZF(1 ~4 AH,9~12 Af),
BT E D, R 2R 31.3%;2) 83 (5 ~8 A4, ki BFEWE & 24 W E K
68.7% o FET 2=, ALA N TTARFITE LI B3 30 & /K BB+ J2 R BE R B e bR fin s SRS i i 3, Tisse bl
b3 K B BE R R 2 S G B S . — ORI, 130K 5 B2 i 30K R R R T A 2
HERPE R, EREE, RZ IR 0T DA B 2K AN A ) B RR 2 K S FEZE R
TEGR. B4 w3 FpS A DA B S K B R A SR AN, O H RSk E
ZRIAKR, BLAETZE , HIREBUK DRI t TSR 28 R AR RS LA S bk it L3 R TR 15 T2 A
SRR R/ (HR % BARR AR B 2k BRI 28 R B /b, IR T 30K 7 BERB 15 DAZESF

—— —a— [ —a— I
+398£ 7Kk & Soil water content (%)
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Fig.4 Profile changes of soil water content under different sloping field use types: dry seasons(C) and humid seasons (D) from Jul. 2004 to
Jul. 2005
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3.4 HHUKSSHOMES LR T AN

MR A R R 2 FMERUKIUE 2 KSR HRIR B K PR ST S R R, R %
KEBREERTZ—, SHERLRZN Sk R, KBIFRIANSSLE T (CRES SCD, R SAHXHE
B RH KSIREE ¢« MIAIKIKE VPD) 513Kk 4370 B B8l B 2 mAH 67

TE K AMEIR B EREE R | KX BE 75 T LA Ak 23 i BB Ay , A B R 2 2 & PR
FAN , RAAAXTIE BE R RIS E 22 SR K PR ST RS IR B R T R B S WA R 5 R, KB 8 5 B 4 fae
PR R B T , 9 TR B R KRB () T 7 B 3K 43 RS I 3K A AHE | T EL B K A
F AR BEK Y BURE S, R 39K S B SR | T A8 T 396 2 3 A5 A , 38 IR A X 3 BE A K YRR 2
R B AN T Rk Ay . BRI, R KA 2 MR R T S A TR, o DR S K B B E R T REW
B KRR, di3 3 a3 Mot Al R KR SRS MRS E S KSR R RN
SHIEAH A, o T K 5 S E A 7K YR 22 ] A e MR B B2 K (P <0..01) 5 7% 1L
R+ RE KB ST R 2 A AR HEA B B K F (P <0.05)  Sat Akt i A TR HEE KB S E
ZIEBIHEME R B3 . 3 AR A R S KB 5 KPR SR R IR BE R BN A 6, B rh b
FAL A A TR B K B 5 KSR 2 A A XMk B B K P (P <0.05) , 5 K PR ST B = [MAH XA B
;s FRILE Y HIREK RS KRS E AR RE Z A AR B,

K PR S X A N bk 3K 43 B OSSR, S Ik 2, e L B foe /N o HLJRU PR 7R TR AR
ST AE B2 5 R IO B B R ANZE RS R R 3K 23 B T G, T X 38 b e A A 3 T M A A
A2 B O L1 B B O A BRI R BRI > o P A DAL 7525 (2 R S5 4, PRI EL AR
P, 25 0 B A A R s Bl RS L B B R 7 2 A0 B o A A L b 3K 43 B S M 38 B 0 3 L
B, RSB FEZ RS R, BT 3 M iy S K B s, Rk s
JE 2 F B2 SARGHE B i, FOUOR 2 SR BE , BT S xt 3 Azt R A 7 =X L3Sk B 45 25
AN BE BB RAR D)

B, FER A K Z T AR A bk K A0 I R R LU o 3 IR T A B
FEEREE IR IN3R , TR0 390K 43 B4R 2% 5 40, i TSRk PPk B 28 R 326 T 30/ FE T, D T TR
Xt K A B B EEANMAE R, RS T B AL i A AR 3 K B ST AR e

®3 TEBEMFHAATXLEEKE(AFHE) SREAESKEF (A THE) EX R

Table 3 Correlation coefficient of SWS and micro-climate factors ( monthly average) under different sloping field use types

LIPS S £ HEE K AITE X% 2 £ $ Ty RGN SR: £ 9/$
Correlations (N =13) SWS of CSF(mm) SWS of DSF(mm) SWS of EUP(mm)

K %S Solar radiation capacity( W/ m?) -0.420 -0.158 -0.478

TRFNZK ¥5E 2 Vapor pressure deficit (kPa) 0.718** 0.768 ** 0.571**
FEXHEEE Relative humidity (% ) 0.724** 0.762** 0.636**

KA URSE Temperature (°C ) -0.438* -0.171 -0.499*
WET i Rainfall (mm) 0.391 0.503* 0.307

w % FRMRMEEBIMBFKFE P<0.01, = FRRHEHEEFEFEKFE P<0.05 = s Cormelation is significant at the 0. 01 level (2-
tailed) ; * Correlation is significant at the 0.05 level (2-tailed)

3.5 WEBRKEWE AR B 3K

PEE— VR R TS A T i 39 5 /K R ) 2 1) R B ARk . RIS (] O 2005 4E 6 H 26 H T4, (M
1 h, FETRE 13.8 mm, B = A ER T, G 1 h EARRETA LS KRBTk, WRT15d (6 A
11~25 B)MMJE16d (6 427 HET7 A 12 H) KWW, K HEE kBN EHIEN(6 A27 BET A 12
H) KA XHEE 68. 6% , F-HiE#F 28.1°C
3.5.1 Wi B KR RTR L SR 4 )28 AL B

IR FET X H IR E K B STERR (AT E L EEKEMNZESENIN HEEKENE) 2548
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&, H AR (12.2% ) AR ATHRZ (13.1% )  FEIIES R (14.2% ) o BB S FH1, FERT S 1%
BKESWETRREAAERENRIETASEME(P <0.05) , A A\ TR 4583 7K B FiRT 5 i 18] 33 6k A A% 2R
AR AR (9.38) , FRIIFHIRZ (4. 69) , Jedh st fe /N (3. 13) o AP ATHRFIG 2 d B L IRE KR (165.4
mm ) 3§ 2 AR T RIRTE (166. 4 mm) , i B A 387K 70 TF A0 5% 5 376 L1 B350 FSse b b+ 3987k -8 2k H 43 A
XHER o HHOKMRKR GG T RREAFE R E RO R R (P <0.05) , BEH T2 KRB N, +3%
IKIHRRZE TR (B 6) , Horp ki AN AR 3K 7 Bk R R B s , el R ., ek e Ak

350 - A] o mI] R J5 R %, Days after rain (d)

0 2 4 6 8 100 12 14 16

300 - 0 T T T T T T T 1

250 |- 5+ A] o] mJ[I

TaE kR
Soil water storage (mm)
g 3
T T
TR B
Loss rate of soil water (%)
8 o
T T

50 30 | |
0 I I I I I I I ] 35 *
0 2 4 6 8 100 12 14 16
M J5 K%L Days after rain (d) 40 L
BIS R A SR 7R 30K 425k 2005-06 ~07) BI6 R AR SR 7R E UK A5 % % (2005-06 ~07)
Fig.5 Variation of soil water storage under different sloping field use Fig.6 Loss rate of soil water storage under different sloping field use
types after rain from Jun. to Jul. 2005 types after rain from Jun. to Jul. 2005
I -3 CSF; I o AL A T4k EUP; I« 56 1L RE3E DSF I - e CSF; I o 4L A T4k EUP; I« 56 1L RE 3 DSF

3.5.2  TRZEEAIRIE IR 398K 2328 [ AR AL B R

KRN JERFSET R T 3 Bl 77 =X A i & K B 2B A (B 7) , e 5 R EUNKE
TR BT GRS T R R LIERZ KA X RE LK RN . T E
IR Bl R TR R RSN R A AL A e, R B AR R RN 26. 5% s #L A AN TAK 3K b+ /=
TRBE B TR AR 3 I i AL A e, Heale B S R BN 22. 8% 5 3Bk - 39K 70 B )2 TR B 22 Se g i R Y
S HEE R REON 12. 1% . FEWJE 2d AL AR 290K 702 B (LRI 2, Sepkstk 2, Sie 1l &
Y8 , H 0 ~120 em + 2+ HOKMHRK N0 11.0% 6. 6% F12. 5% ; fiZE T F0F [E] I RE K , 52 1L FE35 A0
Yo - oK o 3 EARAANE], WAL R N AR TR M. FEMJEIRILES 0 ~40 em )2 H3E K EH N
B A B IR Bl = (67.0% ) AR A TARIRZ (58. 1% ) , bk st fe i (32. 9) , SR ML YR [ T X if — 2
TIREK BN RN EBIERZ PR TR B RAK DI EXHRR LK D E L H T, TR
14 d )5, FEILEH 0 ~40 em /= HIREKBIKE 5 BBUR R HLBIFm (85.9% ) Bk 2 (44.7% ),
FEAP N TAHERAK(35.7% ) , REAFEIL SR 0 ~40 em + )2 57K 4325 5 MR IS Fn + 858 & 1
Wik, WIE LK I3 i T 88 TR B Z& ISV FA T I A8 2> s AL b N AR b T A v 1 )2 A9 3 3 AR AT 19
MR , T HFE R A FARIXT LSS , e UK 7 Bk T EERARIBAE ISR
4 Wit5HR

REHFFENN 31 AL A L SRR H5OK 7 i R B 3 N, B TER K
FREE 3 T H KM RN ) SR A K RE K R R ARAE AR, BT R R R — 4L ]
(R, B R K P A KR I FRAR AL ARBRFE P 4 ~ 10 A4y 3 Fhigot AU 7 X 30K 50 T3
FERA, I BOW R BAS B R BUMIE AR KA, T3R5k DU 26 T e 508 3, R 3OK M FER T4
%o (B S5ERH % T8 8 R L IOKIR LTS 25 ST, 3 AT B 55 0 3t 1 A A0 2 1 A BOIR B0

http ://www. ecologica. cn



3144 £ F ¥ W 29 %

—— | —a— 1] —— 11 —— IV —%—V

+-33%8-8; 7Kk Soil water content (%)

0 4 8 12 16 20 0 4 8 12 16 20 0 4 8 12 16 20
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A B C
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40 |- 40 40 L
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TIHVRBE Soil depth (cm)
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BT KRG AN Rt A X 38 K B 3 B AR 16.(2005. 6 ~7)

Fig.7 Profile changes of soil water content under different sloping field use types after rain (Jun. - Jul.2005)
A Yi#FHh CSF;B: FEiliFiyk DSF;C. 4P ATHK EUP; [ : WiJ5 after rain; I : W5 1 K 1 day after rain; I ; WiJ5 2 X2 days after rain; IV ;
FiJ& 7d 7 days after rain; V ;[ 5 14d 14 days after rain

T BURE B B ) 1 3K AR %

8K AR R R TR R AKX TR AR5 B R B, BF 8 DX S A [ 33825 3 |+ 3 ) R )
G B e AR K AT P TR 0 K A B A 25 A8 AR 7 (LR 9K 4 B S AR AT 5 R AR B T
P 7S SEARRAE A X BB o 2 KA 525 [A1AR 5 R R RBE B i B AR PE P A ARl , e d ek
R RS, AL R B MULERE] B R @it A AR IR, #0985 R L 3R
i R LR 2T 55 IR 14 46 2 3K A s ) 43 A ) [ 6 398 7K 43 A 23 T8 40 A A% Rt SR BR T 5 88 4R
RV ZS [A]25 5 . Grayson 257V +- K M 925 A1 43 A0 A% JR) 2 PR B DL AT 1HE : —Fh Rk BH54:
KFERER BBRIBIT , I SOk g TR, T2 A AR R 54 5 —Fh R LA A
RSk FRK BIBILT , R S /AR 0 B 398 f 0 38 o RAR W2 v, b T PR 2% (AN A g T B % i 3425
BEXBRN KRR BB R AT, 1K 12 M R REIS EME R, R T LRESGEH
ZRHISN, B2 LN A Z R E Z . ETRHEAT, TR S K BRE FE BT 34 5 i1
B ASHESE R 3 R A 7 BT AL BE L (3 1) LA R b SR KB R, S bR 5 R 25 S T
LIRS , BT LKA SR

AT AT .

(1) 3 Fsge ] A =X K A B B BB E , T /K B 0 B 5% B e B AR T B 5%
Wi , R I 5 A T R A8 T WK B B A0 T A o 1338 Kk B (L LA AR D, L2 ROk B B K (P <
0.01) , FHorpkk it A TAK LB K BB, TR IL B 2, BB Hb AR, 3X AR A 76 1 | L3826 % R 24 o A 1 e
AIERE ISR

(2) BRI TR 2 ] Tk B2 R B3 (P <0.05) AR IEHY 4 K BT 281k, M 3E
HE R R K24 B I BRI ST K 43 038 B AL , BT B S b TR AR , A s A 0 25 A, 133
KRR A TR N T, TR AN R T K MRS, TR K AL TR 4 ;)5 W BUE M A
FHEKEY, THOK MR R A L R, BHOK A ERER TAbE . 3 Rt Ay = 3k
53R B AL SR BE A A, E A KB LS K BIES TAKS T A TS KBRS,
PRI T B R . IR B Z T, 2 TR ISR BRI 30K 2 o3 B ARk, kA
ARG 1L B33 - 39 5 7k Bl J2 TR BE e B S B bR fin 5 218 98 i iy 8, TS ot - 398 5 7K B+
JE G B W i

(3) 3 Fife o A 2 8 /K 5 K B A S B A R AR BE R B AR e, S5 T B R SR X
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AR UEZRI N IEM R, LK ZIEHE TR RE, MR R ERNEZEE T, HKE

(4) WZEHRKFENG 3 MR X RE KB SWE TRREFERERNLERHELEP <
0.05) , LHUK MR R G T REREAFIEX i RECE R (P <0.05) , HiE T REREHHE M, LHOK Bk R
TP WEHRIRFEREREET RO 3 Rl 77 =X 9650 1 & 7K B 23 A o 3, AR 5 R B
JRHE 4 JZ TR B 3 0 ) AL AL B
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