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Effects of Different Vegetation Types on Soil Water Content and Use in Hugou Watershed

ZHANG Hong-feng®, JIAN Sheng-qi?
(1. Songxian Soil and Water Conservation Institute of Henan, Songxian 471400, China; 2. College of Water Conservancy Science & Engineering,
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Abstract: From 2007 to 2020, observation and determinations were carried out on response of different vegetation types (crop, arbor, economic tree,
shrub and grass) on soil water dynamics in Hugou watershed of Xongxian county, Henan province. The results showed that soil water storage
decreased at both the beginning and the ending of growing seasons in different vegetation types. The soil water content in shrub decreased
significantly slower than in the other vegetation types, while that in arbor and grass decreased quicker. The ratios of total evaporation (ET) to potential
evaporation (ETp) showed a decreasing trend in tested types of vegetation, among them, that of shrub were the highest, followed by grass, crop,
economic tree and arbor. Lower ET/ET, ratios in arbor were mainly caused by decreasing of soil water content, leading to soil compaction and
increasing of surface runoff. The ratios of total evaporation to precipitation (ET/P) of different vegetation types were greater than 1 in 2007, 2011,
2012, 2014, 2017 and 2019. The order of ET/P ratios of different vegetation types were shrub>grall>crop>economic tree>aobor. The soil water

content at the beginning of growing season was the most important factor in determining the ET/ET5 ratios.
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TR R HPSCR EAHS P2 T ORIk . HRGEIIRI . B 5 RS K 7 0 AR 25 R ST K -
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NTTARH T2 M IITAE T 200K 5, NIRRT B AROK IR BRI 40 423k, FIEIBUR I3
T—RPNR IR AR EAIEZ, F1I0 1999 4FESER) “IBFRAAK” TRE, FEPIREE S DUE T AR AR A
EC RS IR T LA A K, (HRfE KL, MR R BBE T RS B . Huang P53,
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Tab 1 Information of runoff plot

R 10 mx 10 m, BEEEYH 10° . HARR/NXESIS,  — mpem MR AEBGSREY bR PR

TEARTR/NX A AR A (VD) | Fils () | RAE R N 0~45 %
Yy (Ll ) | ZFAR (123 Gleditsia sinensis ) FIFFAMK ( K erm B 65-92 il
M) 5 FREHT, SRR 3 KA (K1) el SR Eem ek
) SRS, TRMESC 3 KEXR : AAK W 30-70 #
R AR N IR RT  HTE AR SRR At kit 20~39 il

SR, SRR A AR AR 3K A (B 25 5 0 Dk
2007—2020 4E44F 5—9 H , TR MR/ 13K 43 O . 37K 43 ) -+ )26 4 0 ~ 100 cm, 4 20 cm
—J2, T°5—9 HWEH 1 HAI 15 HFFTUW . SOOI, FH - EEEAMRI/NX N RELERE 4 4 RAEE,
FIRBEF RN E HEEEKE, PR RIOK-FINE, B2 G TR
2007—2020 4ERAER) 5—9 H, BETHMRR/NX IR SN . BUORINZE RS, SR g B,
FHtEMERR R, TR/ NXHE 2 1 6 B34 (Onset Computer Corporation, Pocasset, MA, USA ) %}
Rk TR HA S G SE A T . [, N TTINZS R0} B 3 AR B ds B TRE
1.3 KEFEITIE
5—9 H H3K AR T RS THED, AS = SMy — SMy, b, AS A 0~100 cm -3k 4r 97484k
&, SMe WEAERTARM (9 H) MEIEES/KE, SMe AREARKTYIN (5 H) MHIES/KE,
FAEZRARIN FE R AR AR (R) , AT THHE

A, RichEE K AR/ AU B bR AR &, m AHLRAR TR MI R EL

HTFEX HRRE, WEBmEE A, 3 HAMEERE SRR B N, R, AR 2R 75
ST LR DL F ik & P A0, ET=P— AS— R, Kb, ET R7Ellk, P hFKE.
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HI& 2 W50, 2007—2020 4ESHVE /NN 133K 53 A8 f R . 2008 4F ., 2013 4F, 2015 4F . 2016 4F., 2020
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Fig. 2 Soil water content of different types of vegetation from 2007 to 2020 in the beginning and by the end of growing season
2 2007—2020 FAREMEH LN TIASTUE (AS)  HRER R) SLFrE#L (ED
Tab. 2 Soil moisture content, surface runoff and actual evapotranspiration of different vegetation types from 2007 to 2020
AS R ET AS R ET AS R ET
2007 -113.88 35.70 404.06 -72.62 24.09 424.86 —166.44 19.27 473.89
2008 29.78 30.88 285.80 33.43 13.91 250.76 53.78 20.26 272.32
2009 -6.93 24.09 291.27 -0.77 18.18 272.66 —39.40 5.04 342.06
2010 15.28 31.21 232.14 -12.77 23.00 245.28 -293 6.57 264.75
2011 —-65.70 9.31 367.92 -66.14 9.64 420.48 —-86.38 6.90 386.09
2012 -77.75 6.57 366.83 —-85.97 7.23 456.62 —-61.88 2.08 359.61
2013 51.47 21.35 273.75 28.50 11.50 262.80 30.31 241 311.99
2014 —48.26 12.92 410.63 -38.24 12.37 425.96 -8.45 7.77 37.56
2015 10.16 12.70 312.08 10.48 20.81 271.56 7.13 8.10 318.65
2016 74.79 26.06 237.62 73.50 36.79 117.03 83.12 16.43 238.71
2017 -87.51 10.62 372.30 —-74.03 10.84 421.91 -112.02 7.99 398.58
2018 -2254 12.48 279.23 -22.09 13.14 287.30 -14.44 14.67 268.28
2019 -30.20 8.76 362.45 -6.04 8.87 336.38 - 2457 9.75 355.88
2020 0.96 19.82 279.23 14.65 18.72 233.80 16.24 18.40 264.99
&it —-270.32 262.47 4 475.27 -218.10 229.07 4427.39 —325.95 145.64 4293.33
) -19.31 18.75 319.66 —-15.58 16.36 316.24 —23.28 10.40 306.67
i A TRk
AS R ET R AS ET
2007 —138.57 26.50 438.00 26.50 —138.57 405.74
2008 53.48 11.50 280.32 11.50 53.48 285.16
2009 -4.77 6.46 305.51 6.46 —-4.77 261.07
2010 -8.04 5.91 269.37 5.91 -8.04 241.00
2011 —-68.60 5.58 369.02 5.58 - 68.60 341.56
2012 -80.45 241 377.78 241 —80.45 341.02
2013 45.14 471 294.56 4.71 45,14 264.27
2014 -33.05 4.49 402.96 4.49 —-33.05 387.38
2015 38.41 2.63 293.46 2.63 38.41 313.94
2016 68.32 2.96 267.18 2.96 68.32 264.71
2017 -91.19 2.41 384.35 241 -91.19 330.69
2018 -42.23 3.94 306.60 3.94 -42.23 246.38
2019 —-32.07 4.27 369.02 4.27 -32.07 341.64
2020 0.46 6.46 293.46 6.46 0.46 262.80
&it —293.18 90.23 4 651.56 90.23 —293.18 4287.34

Ty —20.94 6.44 332.25 6.44 —20.94 306.24
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22 HWRER

1E 5 FME@ZEAY, FRARMKGEARMRAI R HIBE AL P2 o 2 b RARTE (38 2) o SR, FEWFIRIXN, A
i A TR ARBRET DL e ARk K L e . IX T REE B TIRARMR AR P ftei, JF H R A
B IR RIS I . AR R AR D RART, X TR T AR S, B3R EN, TR
NS 1
2.3 LFREMASBERMLLE (ETET) T

H3E 3 W%, 5 FE g ZAER A AN AR ET/ET, il MAEASERL I, 2011 FEAHAKMN ETET,
Fefl, Sm/MERBUE 2018 4F. TERTA IR, ET/ET, HUEEHPIRFRIK f . HEAR > BHy > ik
Y > 5K > FEAMK, XM TR ARG S 80 E R R HOK S E . 2007—2020 4, BFFEIX ET/ETs HiiA
AR TGS BARTREIRERN, (HAREREE BRI HERS , Ko WME IO R . XSS T RES S
AT, AWAET. 5 RMEHCEEAT, S ET/ET, Hu(E FREIRER K, HUKCHTRARMFEAM .

#3 2007—2020 A EEMW AR ET/ET, lLET K
Tab.3 ET/ETeratios of different vegetation types from 2007 to 2020

SEBIE AW EZ3512 N AR FEARMR HHl
2007 0.304 0.286 0.325 0.304 0.346
2008 0.189 0.197 0.187 0.189 0.182
2009 0.220 0.220 0.230 0.203 0.251
2010 0.232 0.254 0.263 0.244 0.259
2011 0.344 0.343 0.351 0.330 0.358
2012 0.281 0.285 0.285 0.263 0.274
2013 0.236 0.258 0.252 0.232 0.263
2014 0.308 0.302 0.303 0.293 0.286
2015 0.226 0.221 0.215 0.227 0.231
2016 0.159 0.154 0.176 0.175 0.160
2017 0.274 0.266 0.281 0.249 0.290
2018 0.163 0.163 0.178 0.145 0.157
2019 0.278 0.264 0.282 0.266 0.275
2020 0.249 0.242 0.258 0.240 0.242

FEIE 0.247 0.246 0.256 0.240 0.255

2.4 SCFREELSMEKERE (ET/P) T

F 4 2007—2020 FEAREIEH LR ET/P LLETL
Tab.4 ET/P ratios of different vegetation types from 2007 to 2020

AEBIE RAEY EZ3HEN NS FrAMK b
2007 1.189 1.116 1.269 1.190 1.353
2008 0.850 0.883 0.839 0.849 0.817
2009 0.956 0.955 0.996 0.880 1.088
2010 0.887 0.973 1.004 0.934 0.991
2011 1.116 1.115 1.128 1.071 1.162
2012 1.176 1.194 1.192 1.101 1.147
2013 0.831 0.908 0.885 0.815 0.925
2014 1.082 1.060 1.067 1.029 1.002
2015 0.942 0.921 0.896 0.947 0.961
2016 0.737 0.712 0.814 0.807 0.740
2017 1.202 1.166 1.237 1.094 1.274
2018 1.035 1.031 1.132 0.923 0.999
2019 1.047 0.994 1.061 1.001 1.033
2020 0.953 0.924 0.984 0.915 0.921

SERE 1.000 0.997 1.036 0.968 1.030
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H1 7 4 050, ET/P o B S 8L 5h 748 4k . 2007 4F 2011 4F 2012 4E 2014 4 . 2017 4EF 2019 44 ET/P >1,
HAAEGYY ET/P < 1. 5 FEHE 2SI ET/P LB R BIMKICh . BEARM >HHL >RIEY > K5 > F¢
KM FEARMTE 5 PR 2R p A BARAY ET/P Wl WTRERH TIRAMBIRE R, @Sk aiKk, Kik
FEArFIHREK . Rk L, BEEREHERS, 5B MR ET/P LB 2 TR
25 TiEAKE. WERER. EHKE. BERBAMET ET-HNER

H 3 5 [BIFHT 45380, SMg A3 ET/ ETe i BB B . WRAHE SMg, SMe. R, P, ETp X} ET/ET,
HIMAE SRR PSR (£ 6) o BREDTIM, FKE RO 2 A S 2R ET/ET, Hh{ER P EPER
o FEKE . HMRBRAETERBUR R ZTTVEY) ET/ ETp LERZNBT 4 P > R > ETp. SMAT S, FKE
%} ET/ ETp LB IE M 520, HIRARIRANETEAZBUA AT ET/ ETp FLBIA Talnl 5200 o A K ZEIFIS0T IR Sk E
SN ET/ ETP Hfii iR 1, HURBKR . ET/ ETp FLEARE RGO BASTA A KK sy, 53
KEHHOKSIERE. KT 3R E K S Rede e A KK AR, g ET/ETp A,

#£5 SERZFSSTEALR

Tab.5 Stepwise multiple regression

A B (ET) BAs & ebrufb 250 B Frifift. 2% Beta t Sig. R?

A G 5.112E-03 0.951 0.214 0.817 0.896
SMs 0.785 9.654 0

A G 9.012E-03 0.942 0.395 0.756 0.881
SMg 0.764 9.014 0

" BT -

Higl Gigel] 8.754E-03 0.946 0.029 0.964 0.679
SMs 0.802 9.541 0

, BT _ - _

HEARHR WAL 4.927E-03 0.943 0.195 0.524 0.871
SMs 0.835 9.112 0
HBom — 6.024E- -0. )

FoAM S 6.024E-03 095 0.245 0.853 0.846

SMg 0.829 8.824

0
T MANRIIEG B A R A KBRS 3SR, (SMe) | AR IRERZE I S KL (SMe) | HBFEARTR (R) L 4ERROK (P) Al
TSR (ETp) , SMe BEAKIRSEIE ET/ ETe MO BAEAS &, HiAs SpHERRAES D,

®6 TEREKFVANDIESKERERZEL S EAE

Tab. 6 Stepwise multiple regression

RS B (ET) HA & b b RZ5 B bRtk 2% Beta t Sig. R?
BRI _ - _

Feliedy el 8.125E-02 0.696 0.913 0.315 051
P 8.119E-04 3.593 0.005
i 0.497 2.151 0.076

ik P 4.615E-04 0.412 2.126 0.055 078
R — 2.543E-03 -0.358 -2226 0.019
ETp - 2.024E-04 - 0411 - 2353 0.041

e BRI — _

T Gigel] 0.121 0.693 1.116 0.287 051
p 9.533E-04 3.350 0.005

N XTI — - —

HEAHE e 7.662E-02 0.672 0.799 0.416 0.45

8.435E-04 3.237 0.006

HBm -0. -1 .

FA AT 0.144 0737 1.387 0.174 0.61
P 8.29E-04 4127 0.001

T WA AR R AR RIS (SMe) | HIFRARTR (R) | /K (P) FIRETEAHCK (ETe) o

3 ZwhHitw

K EFAET TR TG . ABFICE, 2007—2020 4ERFSTIX N 3K IAMA RISy o I3RS 4
AT E IR TR RS AR . AR TR AR R L S K B AR R RIRR R T HoAd
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FEA R AR FERZE SR, Kosmas Z5M1 & B0 ~ 10 m B H) HIEA UK ARG SRR B0 A K miFEAG . Gao 2500
K DR Mg P 38 SOK SR S TSR R SRR, R AR R TR, TTRES RS
HIEEKE T AWsTd, M KBERKR DT KM, X PTRER T AR UL 1) 2
SRS st

TEREMEIRE JT I, SRR HIARL, KRB FAM R =4 TROR I RARR , BAAPIME R ] g
FIFAR LA, (S BRSNS B0 sHR b . VIBEAMARHE PR R = A A D A R AR T
XEIRER TN S, R EAD, HEABREIEL. BRI S R IESE T iX— 5, Vanclay® ik
T #% Eucalyptus robusta #k T 42 AR A5 FI &4 50K T AR E I8 S B8R 1R 5 5. Gutierrez Z510
Al Calvo-Cass 25" HHEARE SRR R IEMER R . 5 TSI G T HES R . Z5EeE, M
MFEAR FiB AR L RS =202, SR, UK T R I A7 RS PR K 7y, RRFREE E R T+
R ERAL, PRSI S S 5 HA R X TR AR F R, A E S TR E R
FEAG, T IEFLBRE . RokeE . HREFaE MERIRA Sk RIg hP20 ige T R X, R K
BER HIEFORMEATRIZ EHOK, WIF2A T #2050 . —86 T AT T 35K B T IESE T
W VR AFAE R AR T A Bl 27200

FAREMZSAVE R IR ET/ ETp LI, ET/ ETe WA ET/P LLEXIRERI K 2 TR X REHY
WA RN KR TR, A RZREAD T K MHa . ET/P LB, FMEREKR R, K
Vet A e — 7K JE R PR 1 SN 2 B9 SRR /K B B 1 MR R R R R, AR
BRI o SR, FH T RIS AR, B IR RIS, SEhRZEIR SFHEK B HAR AN
ik, VRECRM R T RE B G & TA R RIS

AERKZEIFLAITT) T3 SR ERERREIR RRRE LUE T ET/ ETp FufE, BEHH K 5 B4 250F) FRME B i) A
R, KEH RSN /R ET/ ETp L (EAS L0 RE 55K EA1 K0 & B2 i AESOKIERRA 5. 1t
Ah, ETIP e s fb M YA K AR E , AR T /KT IR A Bl R4 0) RS W iR & e . X T 255,
S KE . BRI . ERE K B RVSTEAERE N ET/ ETe HL B A0 245200 T G842 B T A i i 4k
RSN
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