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RS FIE Z 55 A4 0.90.0.74F20.96 (L5 IR ALAR XA Ty LB 5 F At A R F 6912 £ o AEA
NEU B I A RBRNEER R KRR T BIF9 N5 ML, Kostiakov # A f= Horton NS AE A # i& &58F 50 K
A7 LAkl fo [ R 9K @ 89 238 K Nk iE AR,

X8OG ARD bR MR, NBTERE NBAHEA

FEH S :S157 XHRFRERD : A doi:10.13522/j.cnki.ggps.20170043
sARLE, R ER,FLERE,F. XITWRLERXFEA HIESE M mARI]. ERAIKER,2018,37(9):
43-47,78.

0535l 5

TR NS IS BRANSE R ) UUE T B IR 17K 73 B A0 BC , AT SE IR 1 387K 40 IR L R AR IR
AR R FRAR L3 B M B AL PR ARAR 337K 3 T 1T BE ) AR 23 TR TR /K U I B 2R bR 2 — , 2R
AR ) FE LR EK P DR, BIF FU AR 3 K A N B R X 8 s AR AR IR T S R AR AR A
HEE . REFRKZLT LI, B AR R 2. MR ZR AT DO sz e e o7 | L2 B2 ik
A R R AIE S5 R AR 0 1 5 NS I R, RIS AR /N (10 b 1 A8 At 2 3 il P 0 PN b 3 5% 1 ) S 2 AR
o AL AR Y B U R 1, 6 R 3 E I R AT E BRI . (H2 H T T AR 3B P RE AT
FEEE DA FRE R AN F &8 8 BT 30 AN R 1 52 A7 PR 39892 02 1 e L B 56 D7 T, iy e o7 6 =
SN BIERE M FE MBI FOOL R Z

ORAT LA Ll B 98 X 1 A b~ SR 1 35 2 AR 28 B B, N T3 R i b XM AR S S e i B B g 50
¥ B¢ ¥k (Quercus variabilis) A1 (Platycladus orientalis) &% X B WE MM Ao ikl , DUORAT (X A2 B2 AR
MG St A TR B, FF R I (B b 3 S35 RO S 388K o NB I AR SCRRAE Y 52 i 9, R IX K
T RBG A A Behe it — e B AR A R Bl

I MR57E
L1 FRXER
I AL TR R A BRI A SRR T b R AR AR S R G AL T 2% (CFERND H 3 T /MR JEE AR MR A 25

Yrks B Ef:2017-12-15

EEIE B EE T HE A H (18A220002, 16A220003) 5 3] i A2 Mk K 2 BHI R 3035 H (30601007)
TEE BN IKEL 984, L (LRI . PRI, i+, E-mail: zhihual221@163.com
BIEEE A HIE1983-), 5, INARFZ N S LR, 14z E-mail: 2004_syf@163.com

43



ARG EAIHT T 5 (35°01' N, 112°28' E) , HFHR TE 320~650 m 2 8] , 3% FEVE I Ay 15°~45°. WF 7T (X J@ T BB iR K
i 11 2 RS A%, Bk el (R A AN I8 50, ZEE R TE 6—9 A, SRR T 8 613 mm, HA TR 2 N TEMIE [,
B KAE PR, e AN 5] AR FIARIE 13.1 °C,7 A FAIE26.2 'C, 1 HFHSE-05 C. WA X 3%
FERTEAE K R 1 BRI R B R I L A A R 48 R R s HAARAER K BE ST 22 . IR X AR
o LA TN ¥ B AR (Quercus variabilis) FINAA (Platycladus orientalis) %X AR FH

1.2 #EEE R T HRIRE

TER 58 DX R B 1) 3 B 3G Uk 55 S b 2% AR AR UL A AR A% R AR AR R S b (AR SR PR B T . 2
IR A3 b I R R A B I E 3 H 10 mx 10 m FIREHE . ERRAMREHD TRk B B A RO RE L TE
R TEY) 5, BEALIZ 9 3 A 350, A 2A ) (E 4% 50.46 mm. 155 50 mm) 43 2 /2 (0~10.10~20 cm) HUFUIR £
FE BRI T 2 20 6, — T e HIEAB e, — R T e T3 ARRUR =S B R, R
STEAR iy 2 2R TR GRS T I Ak S R e o BORERS ) A b — kPR 7 d )5, HLEURE A 1E)
WA PR KL

TIEBFERE W NS EF FRE NBHE R BN E B FIIE KRR TINSEY . 55, R
127K 12 h( -85 B AN B VAT PR S L ¥ B /K AN 250 I 38, DME T R SRR s I8 S
B TR, R K e e BERT) B O A8 — A2 T), B AR 47, L NEE bR K, 2R 5
P RN ZR AT R 2F b U Sh R AR s 1) LT 23 ) SR SRR K G il R L R R EE M, AR K TR BRI T
FHE T mm BB 07K AR FE S mm 7Kk o iRESEFE A, 7EAPTI 11 min P9 23730 B 12235 min id 3873 1&
HK &, 11 min J5 &R 10 min 1032208 HK &, B 2RAR B HOKEMES NI, BEEIREXNBE R
B AR K, A AR EE T RIS R5iE 28U T Euie, 120 2 53& B R, R TR e /K IR 0,6
MAS B IE R BKIE N0 CHIBE R K. HHEARXN:

100 [
&:mﬁﬁb’ (D
A Kol N 0 B 197312 240 (mm/min) ; Q. N EFHRIE H K& (mL) 5 £, 9IRS 38 P (8] B% 1 B 18] CminD 5.8 9
IR TIREWT AR Cem?®) s AR AR R (em) s i A7KE R B (em) o

K,
0.07+0.030 @
X K IR N 10 CHE A3 E R 3 (mm/min) ; 0 470 & 1535 I K 2R E T,

AR B SR PR VA s 3% A Tk A 42 &R A vario MACRO cube JT % 73 #T 1% (Elementar,
Hanau, Germany)Jll 72" vario MACRO cube JG 2 73 HT A S 56 i B A FE i 78 20 UUR N B AR e » AR R
=i B8t 43 B A4k fa o B A DU A A I, AT A5 2 R B BT R B B B A RIS AAR
RN A O WK 1,

K=

k1 RREFLRFR
BER HEdk/m E/(0) HEEEem ABUR /(g em®) iR/ (g-kg!) SR E/ (g kg") Hik/a BE/m  fifd/iem  HREAE MRS /(B -hm®)

ks 398 15~20 40 1.37 27.29 2.47 30 7.2 10.3 0.8 1767
KRR 357 16~22 35 136 18.11 1.85 30 8.5 10.7 0.9 1830
B 378 13~19 20 — 12.19 1.27 — — — — —
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X Horton Philip Kostiakov #2 8 X 3 N2 i FEEAT UG -
DHorton 8258 f(1)=f. +(f, —f)e™ o KA AN LIWNBH R ; £ R £ 53 5l KRR WEE T MRS 0 E
(mm/min) ;¢ Y NIBI ] (min) s k N FEIRFREL, (BB /N 7R 3 g

2)Philip 5 # . f(t)=0.55t_%+A o IH AN NANBIER (mm/min) ;¢ M ANIBITE] (min) ; SRR S 40, &
fELIRNIBHE 15859 s 4 NFa2 3R (mm/min) .

3)Kostiakov f2H : f(1)=at™ o« AH : Aty WANBHE (mm/min) s N BI E] (min) s ab NG SEL 7
SR NS R B (RS R AN N B TG 5 26 1 I B P NSl
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2 HBREDH

2.1 TIBNBHFIE

AR N BHREWR 2 BT TEAR B AR N TR, BEORAS [R) 35 A7 18] 1 38K A W78 2R M Fais R 2%
S AR AN R I B B> RS I R B A I R AR R R R o AN T 29.41% A0
83.33%. “PIINBHEABRIN F>Bh>HR 3 F 1P NS 2 457 L3 s I3 R 390 T 40.41% 0
126%, 3 5 NI ZRRE . EMFN TR, OPEEE FRB R LN B R b 558 T
76.50%-90.43% % 96.88% , LI R 43 BB AN T 82.38%67.29% J% 84.33% , 3% _E (MBI F iz R K PN
BRVEE ST LT, b 5 FNERAESE . EETCH, AR M YHEE R RN >
P> R R Z R RIA B E P I BRSPS R IR I F K, 3R B o R
L HY E YN EREE . b, B BRI R R R 2 A3 N T 20.00% 81 36.63% . 3 FlAk A
ANFEAL RIS FaiB R P NS R SRR I E>I >3 R

%2 NEYAz LN B4 mm/min

A Wb LU ES RN RS SFIINBE
b 34.20+4.85a 11.00+1.89a 19.18+2.68a

e ER Herp 27.00+6.24a 8. 50+2.30a 13.66+2.55ab
YR 21.25+5.19a 6.00+0.17a 8.50+1.51b

Wk 38.30+6.71a 17.90+1.90a 24.59+7.18a

{KE] P 21.7+3.09b 9.40+1.19b 12.49+0.99b
Ay 21+5.04b 10.70+0.37b 13.34+1.38b

Wk 45.00+8.29a 13.80+3.16a 21.4142.54a

&5 P 36.0£6.85a 11.50+2.50ab 16.81+2.91ab
YT 28.1+3.38a 10.10£0.90b 14.59+1.89b

B RPEE N CPRMEbR 2 s R P [F] — A R R 2 5 W3 M R A RMRE E R A B

22 TEANELE

BB 1R, 75 3 FhAS [RIARZY 4383 1 F, K 3 NG — B0, 1B I BE NS R AR 5, Bl N VB
F] 38 0, NS R R R B8, 2 J5 RS T I, AR RR 8 o e AR 3K NWIB H 2B RN
e BB R 3 E e R BB EAE 0~11 min P9I EUR T B B ONB T R AE 71 min ik B R
S B NS AE 51 minIAFIFAE , T 7E 41 min A FIFEE . AT N i F IS %
328 TR 53R YR NSRS T E R 2 R E B K. A R NS R A
0~11 min N 28I R %, 7£ 71 min I8 38 2 F80E , 3 5 3T B 3 ZAAE 0~6 min N 28] T %, 7£ 51 min
IS E T R R . BRCHUOR R AL A LK NS RE S48 AR ISARL, B WIE B 2R RN >
B> B s A RIS BN B I 2R AE 0~11 min N SUE R B 3 BRI R BN B E 2R AE 61 min i& &
S W NS RAE 71 min B BN F0E . BRI E 3 PR B [R5 A (8] 1 13875 05 8 R R BN B B> 3>
PR, B3R NB A BIRRE AR R DU ER TR 53T b 53R ZEAR R

BB NIRRT A2 B AR R R S A RIS A K 2 RN B R 5 NS R AL, RIN
e E>YerpsHR, HAERT 11 min NS K R R, 2 5128502 (- D . MY Ky RS E
i KT 53R HLE 30 min 53 R 1 RN B EZRHHE S S F X 5 30 min J5 3 NSRS & T
G RE R
2.3 HEBENEHLREME

KD NB R —ANE R, LSS EAERN R X - EE RN EERE. M
Horton 15! , Kostiakov 1% % 1 Philip A5 46 AS [F] AR 5L AN [F] A AN [A] -+ )29 B 1) 3N B R A T LA
ER 3. 13 3 A4, Kostiakov 15 7 ] R* #411H (0.963) fi¢ K, Horton 1 ) R* I8 4 0.902 , Philip #57 R? )
55 0.735 , & W] Kostiakov 1R 40 £ 5 SMME 2 18] f 40L& R B i = » Horton NSRRI A 3 R IR 2, Philip
TR G RO B 22« Kostiakov NS IR o 228 a Q3R — /NI R B T3 NJB T, b 1) /N U e e 7 3%
NS 2RI, bR K 5 2 B N2 26 i B ()3 Dok R PR o 2 880 T8 AR AN 5 e SR B 41 B>k o>
PR pka s, 5 ST B FEAL LIS R ARG # RAR RS RO R ST S50 b s K AR 38 LAE
e b, U A AN 5 25 o 9 B P
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e Hi b —e— i b
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£ 200
g 25
g
@15
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" 250
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£ 30 b= 200
E 25 \
£ % 150
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15 &% 100
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< s [ 50
0 . . . N . R . 0
1 3 6 11 21 31 41 51 61 71 38l 1 3 6 11 21 31 41 51 61 71 8l
BB A /min RIS [E] /min
() FETith NI % (O RS E
B 1 3AHA LSRR E
%3 FRMAfP Az LENSTEMSLER
. Kostiakov 1571 Z: % Horton 1574 2% Philip #5512 %
b %) Hehr . - : - .
a b R f fo k R S A R
" Wb 40.34 0.28 0.950 34.20 11.00 0.05 0.968 53.98 11.00 0.780
% Yerh 28.35 0.28 0.963 27.00 8.35 0.07 0.896 39.68 8.35 0.621
- W 16.92 0.27 0.913 21.25 6.00 0.17 0.863 15.46 6.00 0.803
¥k 47.97 0.21 0.956 38.30 17.90 0.06 0.936 43.10 17.90 0.558
I
QE'J‘ Wk 21.45 0.20 0.989 21.70 9.40 0.09 0.963 21.21 9.40 0.834
W 20.36 0.15 0.983 21.00 10.70 0.09 0.866 17.29 10.70 0.442
" b 4226 0.26 0.974 45.00 13.80 0.09 0.875 37.97 13.80 0.955
E Wrp 32.57 0.25 0.947 36.00 11.50 0.10 0.806 28.27 11.50 0.949
W 27.44 0.24 0.991 28.10 10.10 0.09 0.945 21.12 10.10 0.669
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PR, B3 BB Fak B R N R B T b 53T s BRYBP 53T RK s NBREZ R AL
L HEARRINE A IWE R FRBRECPHINBER L RBRANBERTH . ARLER, /T2l T
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Dynamic of Groundwater Table in Baoshan Farm
JIA Yanhui', WU Yugang’, ZHU Wenjiang’, MA Chunya', LI Jinshan", YIA Huanging’
(1.Key Laboratory of Water-Saving Agriculture, Farmland Irrigation Research Institute,
Chinese Academy of Agricultural Sciences, Xinxiang 453002, China; 2.Baoshan Farm, Jiamusi 154000, China;
3. Huojia Management Office of Henan People’s Victory Canal Administration, Huojia 453800, China)

Abstract: [Objective] The change in groundwater table affects many ecohydrological processes and this paper
analyzed the dynamics of the depth of groundwater table at Baoshan farm in Heilongjiang Province. [Method]
The seasonal variability of groundwater table was analyzed based on the measured data from 1997 t02007 at
Baoshan farm. The annual variation of the groundwater table was analyzed by the two-way regression combined
with the standardized precipitation index (SPI), and the possible trend in the change of groundwater table was ana-
lyzed using rescaled range analysis (R/S). [Result] Groundwater table dropped 0 to 2 m during the growing sea-
son of rice due to extraction for groundwater irrigation, and it then rebounded to normal level in the following fal-
low period before planting the rice again. A precipitation of 80 cm during the rice growth season could lead to the
groundwater table rising by 1.0 m. Temporally, annual average groundwater table showed a steady rise or drop-
ping. There was a strong linear relationship between the groundwater table and SPI with R*=0.680 4. Using the
groundwater for irrigation did not cause a continuous groundwater table dropping. [Conclusion] Precipitation
and irrigation are the major factors influencing the dynamics of the groundwater table at Baoshan farm. Keeping
extraction and recharge of the groundwater resources at a reasonable ratio at Baoshan farm is the key to prevent
waterlogging and the secondary soil salinity.
Key words: Baoshan farm; groundwater; dynamic analysis
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The Variation of Water Infiltration Rate over Various
Slopes in Taihang Mountain

ZHANG Zhihua', SANG Yugiang', KONG Yuhua', FENG Xuejin', JIA Changrong’, SHi Yuefeng”
(1. Forestry College of Henan Agriculture University, Zhengzhou 450002, China; 2.State-owned Nanshan Forest Farm in Jiyuan,
Jiyuan 459000, China; 3. Water Resources Protection and Research Institute, YRBWRPB, Zhengzhou 450002, China)

Abstract: [Objective] This study was to explore the variation of water infiltration over different slopes in Tai-
hang Mountain. [Method] Representative slopes were selected in an abandoned land and two man-made forests
with Quercus variabilis and Platycladus oriental plantation respectively. Based on field investigation and lab
analysis, infiltration experiments were conducted at different location of the slopes. The Horton model, the Philip
model and the Kostiakov model were used to simulate the infiltration processes. [Result] The initial infiltration
rate, steady infiltration rate and average infiltration rate in the upper part of all slopes were the highest, followed
by the middle and bottom parts. The steady infiltration rate in the upper slope with Quercus variabilis plantation
increased 29.41% and 83.33%, compared to that in the middle and bottom parts of the slope respectively. For the
slope with Platycladus oriental plantation these increases were 90.43% and 67.29% respectively, while for the
slope in the abandoned land they were 20.00% and 36.63% respectively. The determination coefficient of the Hor-
ton model, Philip model and Kostiakov model was 0.90, 0.74 and 0.96, respectively. [Conclusion] Water infiltra-
tion over a slope varied considerably, with the rate on the upper part much higher than that on the middle and bot-
tom. The Kostiakov model and the Horton infiltration model appeared to be more suitable for describing the wa-
ter infiltration processes in the areas we studied.
Key words: hilly area; slope position; infiltration properties; infiltration model
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