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B P IOF S5 A ) 22 S B K 2 R N 149.18 mm, P2 0] FI FH R K B8 I8 4k v 11 o8 235.9542 m?, 5k
W2 A MK B 683714 m* M b, HLH 43l 34.51% 5 5 &M T KNGS & AG, FIEEUR it ABF,
B, AEE W2 EKZ BB 215.80mm, P34 ] R FH 7K BE A6 W ) 0 343.78 4 m’, i Z4EF Y
WK B 19 50.28% . 5 B ML T K #MG i AG, R & ABF, 315545 3 19 245 & 9 2 458 35 af A H WK
LR ALVE T LR RIS I T 45.70% , KRS T RK BT IR AL T TSRS B, R oK B BRI

F3 RIEITAE MAHOT T 2008—2016 4545 43 X £ 45 - 349 A= 7 0 K W IRAL Y )

RFEIE K% & # )& )k
ix (IO HOROKARNE W HERE/ RIOKM Ac, . ABF,  AG, . ABF, AG, . ABF, AG, . ABF,
X /7 km’ & /mm i /mm mm i /mm KB NAL  ROKBERAL O RIKBESAE MK
W J1 /mm Wit m’ W J1 /mm WM m’
1 2.85 91.25 92.68 4.86 45.08 137.76 39.26 233.86 66.65
2 3.38 12.88 161.96 2.38 20.99 182.95 61.84 198.22 67.00
3 4.45 83.32 101.97 4.21 20.03 122.00 54.29 209.53 93.24
4 2.17 41.69 101.97 14.12 40.71 142.68 30.96 198.49 43.07
5 3.09 59.60 124.72 18.79 35.79 160.51 49.60 238.89 73.82
ik 1595 57.75 116.66 8.87 32.52 149.18 235.95 215.80 343.78
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TR 15.07%; K ERIEILE i KI 4y X 3, B8] T 93.2442m’, (HHFSE X BRI 27.12%; W
IKBEIRALTE S e /NI R A 1K 4, AU 43.0742 m?, S BFSE X B 19 12.53%

MR TR L I RN K BRI Tk B, X Stk R 23.8944 m' /T km®, 4y X 24/, A 19.82
¢ w07 km® W UL, e VT AR WA BCT SR A B A K B IR ARV ) AE 2SI B R — o 1 25 Sk

IRR 7K % U5 AL s T (R R R, 2% 0 DX U A R K BEIRARVE b S e R R, gy IX 2, 3L
R A E] T 161.96 mm, i 43 KRN K G IR ARV ) LA B T 80% LA o ARAE R R T A N R A
A 7K R S B A AT A A A O S A MG R EE T L SESFRA R . KR, AW T . HOK
BT . dbE . T, b B AR R HRREE . KZE . e WL RERANAT O E
SIRBLIX, LTS TAMECOE R A T A KR, Nk, X TR BTE M CE R S, AR R
AR o TR B SN - <o K AT 1= ST 53 NI B 3 7 ok NN O C W R AN DRSS EE i B2y N
TR A T A KR, Dk B A BRI R b R AR G L B R UK b T R 1 1 fE T S OB AL
e

Ao X K Ok A, X 4ok, Bl T 45 mm, JE X 2 FI4R X 3 4 HEK Y 2 fF
Pibo Bk, x40 X 4R IR T FABOE TR PG T 50X, 645 1 K WE B AR A 58 F1 52 B Az 7™ g
P fE e, R AXT ey 2 L AR PR e K A W K sk A 4 T R
WE & RN TAE, SEm e s MUK BT 08, (R AR R % 4, R if KRB AT 2 & R .
53 ENREBFHWARTRELENRETHNE LBIRTLEBOEE 2008—2016 445 47 X A4E H 1 1h
AR R K BRI AR ) S RN ER 4— K 8 TR .

M 2R 4—R 8 U Al 2570 IR [ ARy WK B2 Ak V8 AP e BRI 22 57 0 X F X1, whsEat By
F K B P ARV 1 By AR A IR A [33.92 104.2 {2 m®, Hirfr: 2016 4E /N, N 2 B KAy 2014 4E 1) 1725
2008—2011 4 5 2011—2016 45 1 4~ i) Be A8 A R AR AR Bl 34 52 30 1 S 14 K5 v/ i i %5, {H 2008—
2011 4 [ W K B2 IR A0 1 ¥ME Ry 47.33 44 m®, X R 2011—2016 4E 34 {H 82.11 14 m’ 1) 57.65% . 1 ¥4 Ji
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F£a BT PAOE JE 2008—2016 4E 4> X 14 & W /K 98 5 AL 18

w0 @Rt S e e AR AR
A4 /mm 34 /mm L% 73 fmm e 1/ m’

2008 35.84 56.58 0.45 32.74 125.61 35.80
2009 67.45 66.18 5.08 51.77 190.48 54.29
2010 69.09 64.91 0.00 56.00 190.00 54.15
2011 74.46 42.93 0.07 40.76 158.22 45.09
2012 2.85 80.41 100.23 4.40 76.14 261.17 74.43
2013 102.15 209.20 9.68 33.96 355.00 101.18
2014 204.15 122.69 13.52 25.26 365.62 104.20
2015 155.62 127.38 9.83 46.81 339.65 96.80
2016 32.05 43.98 0.70 4228 119.01 33.92
¥ 91.25 92.68 4.86 45.08 233.86 66.65
A5 25 AL 0.5781 0.5497 0.9856 0.3161 0.3991 0.3991

F5 B ITAMOE R 2008—2016 48 40 X 2 4= & W TR 2K %8 ALV 1

R kA% ‘ R K - ‘ii%m ﬂT7J<4ﬁ”‘«E" ﬂjT7J< gl
J7 km® 24 4 /mm B4 /mm A6 77 /mm 1 111 m’
2008 0.00 144.38 0.00 4.58 148.96 50.35
2009 0.00 132.72 0.00 35.47 168.19 56.85
2010 0.00 182.20 0.00 8.80 191.00 64.56
2011 95.18 147.78 21.44 0.00 264.40 89.37
2012 3.38 0.00 174.33 0.00 42.32 216.64 73.22
2013 20.73 314.10 0.00 24.68 359.50 121.51
2014 0.01 134.07 0.00 8.92 143.00 48.33
2015 0.00 133.94 0.00 33.80 167.74 56.70
2016 0.00 94.13 0.00 30.38 124.52 42.09
¥ifE 12.88 161.96 2.38 20.99 198.22 67.00
AR R 2.3142 0.3638 2.8311 0.6985 0.3508 0.3508
F 6 TEIp T FAOT R 2008—2016 4E 431X 3 £ & I K BE AL VS
. TR ‘ R K e B mm S fmm #:5%7J< ﬂﬁﬂ(’ﬁ”f(ﬁ ﬂi7k’ﬁ-’fd?
H km’ A 45 5 /mm 4 /mm AL F1 fmm S m’
2008 89.70 32.47 3.18 19.35 144.70 64.39
2009 66.50 77.13 1.03 34.74 179.40 79.83
2010 49.10 70.95 1.81 6.54 128.40 57.14
2011 74.88 53.03 1.88 23.81 153.60 68.35
2012 4.45 93.85 91.84 1.17 33.71 220.56 98.15
2013 58.95 179.76 13.56 11.58 263.84 117.41
2014 59.86 204.40 11.32 12.15 287.73 128.04
2015 129.79 90.79 3.79 13.14 237.51 105.69
2016 127.28 117.35 0.15 25.24 270.02 120.16
¥ 83.32 101.97 4.21 20.03 209.53 93.24
A5 22 R A 0.3326 0.5252 1.0805 0.4732 0.2683 0.2683
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F7  BIRILA MAKOT IR 2008—2016 443 X 4 4= 7 I WT K 96 IR AL 78 77

e T/ H T Kb i P K I 7K BE U5 7K B8
77 km? /mm B4 /mm A 71 fmm 1M
2008 9.63 64.53 7.37 51.71 133.24 28.91
2009 64.48 107.30 16.17 58.27 246.22 53.43
2010 10.70 107.88 8.71 17.66 144.95 31.45
2011 50.09 51.95 4.68 50.68 157.41 34.16
2012 2.17 19.60 155.74 11.00 65.03 251.38 54.55
2013 40.70 109.41 25.24 22.53 197.88 42.94
2014 30.20 167.33 30.46 32.48 260.47 56.52
2015 69.86 72.90 7.80 2421 174.77 37.93
2016 79.98 80.65 15.68 43.78 220.09 47.76
5N 41.69 101.97 14.12 40.71 198.49 43.07
AXFRE 0.5907 0.3653 0.5835 0.3954 0.2300 0.2300

8 By TS AT JE 2008—2016 4E 4 X5 4 & W TR /K %8 5 A6 18

N T 1 ‘ R K e ERt=13/ 7K B A K B A
/77 km® Fh 25 4 /mm 14 4 /mm A6 71 /mm bW 1 /4e m?

2008 4.09 48.54 0.00 50.78 103.41 31.95
2009 52.55 135.94 16.38 48.26 253.14 78.22
2010 32.79 148.75 29.88 34.62 246.04 76.03
2011 53.97 56.56 0.62 47.17 158.32 48.92
2012 3.09 55.65 141.76 9.61 36.93 243.96 75.38
2013 51.25 165.82 56.75 19.54 293.36 90.65
2014 106.23 161.89 11.26 34.52 313.90 97.00
2015 106.85 151.08 39.21 21.04 318.18 98.32
2016 73.02 112.12 5.36 29.22 219.72 67.89
H{E 59.60 124.72 18.79 35.79 238.89 73.82
2R 0.5173 0.3313 0.9702 0.3002 0.2804 0.2804

B, H R KR R R S PR, H{E AR B A B T K B AL T ) 89 39.03% 71 39.63% , T
BF (] b 34 5 B0 S 3 S sl ik #, (H R R R B R A — 22 R, MR KA
20144F, T oy 2013 4

43 X2 I K B IRV ) AR R 5 o X L ZE TR B AR R R 22 5, AR GE e B A S 3
H S R JE I N R, AR AR X (A] 9 [42.09 121.51] 42 m*, {H AR /ME BB AE 4 540 X 1A .
FEA R b, i o b oK, LB 1 R K B IR ARV 0 80% , WFSY I [A] B 5 K BT AL T
1B AL A AL R s L N KRN A R AR A, AET R A, HRILT R0 X5
2HIH R K IR R AT 5, CA ISR, AN X 2 B9 Ak T 4 H X R K BB E T 40 m, FRK
XPHANA R e BN T .

43 X3 BT K B IR AR 0 0 AR AL R 5 43 X1 A IX 2 FE BT A) B S ON A TR, 8 S AF ST I B S AR
B B TR M e, PR AR N2 81944 m®, HARAKIX[A] Ry [57.14 128.04] {2 m®, (R I RAH 1
A FEG S0 X VAR . FEM LR, e R, AR B T MK AR T I 1) 48.67% , BF
G ] B P55 R 7K 0 R Ak Vs O S B AR AR AR A R

a3 DX 4 1) TR K B UR AR T T AR A BE S I B TE I B TR e R R, Rl A B R AR R B
B FEAE , AR XA Dy [28.91 56.52 [4C m®, BCHT = A4 X AZ MR R R BE, R WL Ay X 4 7R
RO A= S W A A A o (o s I ¢ £ I I 1 et s O 1 I el
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Ko, HIE M TR K IR AT 1 50% , WF 5 B TR B P 5 RN K PR IR A 0 T S B R AR B AR 4k
LA

43 DX 5 YRR K BE IR ARV 1 AR B A WS B Be N 5 4 X L ARTED, 2008—2011 4F 5 2011—2016 4F 7§ 4~
BF B 14 52 0 e 1 RS el g A, AR AKX ]S [31.95 98.32] A4 m’s FERI AL b, ST YA 4 XA
], 7 by b o, LI R T K SRR AR VR T 50% , BF S T] B P R K 9T R A T O
HH R AL 1 A5 fb B

Y T8 22 R B T WK BT ARVE D1 AR PR AR A RRAE , JLAE RN — o B BRI T R JF & R
PIMERE o AN SN2 X 58 s B R /K BRI AR VS 0 A8 22 REAT A, A0 X LRIy X 2 MR, i
i T 035, X340 5 AHXTE D, H/NT 030, B 20X 1RITAR X2 B K BT IR AL v 4R B ik 8
R, ANEFIFLF; WA T XK 13X 2, 451X 3-8 X 5 01 K 9 Ak 9 7 48 B i 20 ) 45
AN, HEFITF IR R
6 5t

A BT D 7K 9 U e ) R e 7 RS T XSO TR R R, AR S A KRR, B R
KR 25 0 R I e R K SR R AR T st AR T R R VLA W O T RN KOS TR ARV TR T
B SWATHL AL, THEE 7 WF5¢ X 2008—2016 45 AE 7 W 09 W 7K 55 Ak v ) S FE A& 2R B, X 2 ) 43
A FEAE RO () A8 AL R EAT T 200, EER RN S50

(1) 75 M T K Ah 25 5 A SL 00 S 2 i, A K R AR T8 i O s, R R 24
AR H W K SR AL 1 T 45.70% 0 AT A A b, WFSE XA O K SRR AR T O B A —
SEM 225, XS iR, X 28y, UL AR i AN R 4 KR R A, TR o B e T K 4
FIA R, RIEX A S WA 2 8. WM BORE , 4540 X7 i A6 WK B8040 7 00 b o 1
Bk, #WESIFRMNYHABKERICE . RREFMENMESEHECHE R, S X445k
WEROR, AESEBR A T N R R N K K 5 A W K s AU AL A O T R B R RN
N T A .

(2)2008—2016 4 5% [X A= 5 W 22 45 - 35 ] I FH W 7K B2 05 40 W 03 o8 343.78 42 m*, 45 43 X AE B[] 1Y
K BEIAE 1 S A U AF AR R 22 5, Hh i e R 43 X3, /D 43 IX 4, K B
AV 753 ) o5 5T X 27.12% 1 12.53% o [7]— 43 DXAF B (8] FR 7K B8 9540 0% ) P s ka3, X F2 %
Rl TR XA A B S AF AR R R 2T F B . & K h, AR B ) 3 30 5 R0 M 7K b 25 5 119 I
SRR, HE— 2B IR TR S DX RN K SRR A T O v A A 5 I A R MR KCRD 45 Al R 15
M)

(3) AR 5 2R FH /K SCBE RS 53 FN K B2 R4 ¥ F7, T AR g BN K B8 AR V8 S B R B, BB RS S A
FEIX AR K IR A T2, 48 RO AR 77 SE BB LR 2= 25 0 H Hy T 52 R K B IR AR 0 IR R R A AR
%, 1 H K SCRERUA B A7 76 — 2 WA e M, R 00 S S0 RN /K 9% U5 Ak W 0 3 98 4 SR O A7 FE S i
P, WA T — 2 TAEh i — 58,
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Study on the calculation model of regional rainwater resource potential

and its temporal and spatial distribution

MENG Fanxiang" *, LI Tianxiao" > *, FU Qiang"” *>*, LIU Dong" *>°, YANG Liyan'

(1. School of Water Conservancy and Civil Engineering, Northeast Agricultural University, Harbin 150030, China;
2. Key Laboratory of Effective Utilization of Agricultural Water Resources of Ministry of Agriculture,
Northeast Agricultural University, Harbin 150030, China;
3. Heilongjiang Provincial Key Laboratory of Water Resources and Water Conservancy Engineering in Cold Region,
Northeast Agricultural University, Harbin 150030, China;
4. Heilongjiang Agricultural Reclamation Survey and Design Institute, Harbin 150090, China)

Abstract: In order to make full use of rainwater resources to deal with the problem of water shortage of
Songnen Plain in Heilongjiang Province, this study put forward the rainwater resources potential calculation
method and formula as well as applied the SWAT model to construct the rainwater resources potential mod-
el. The model can evaluate the rainwater utilization potential in Songnen Plain of Heilongjiang Province.
The results show that, in terms of time and space, there are some differences in rainwater resources poten-
tial in Songnen Plain of Heilongjiang Province. For the different partitions, there are also diversities and
for the same partition in different years, there are some distinctions as well. The rainwater resources poten-
tial of the average annual available rainwater in the growth period is 34.378x10’m’, accounting for 50.28%
of the total annual average rainwater in the growth period. The runoff generation of each partition accounted
for a large proportion in the rainwater resources potential. It’s suggested that attention should be paid to
the related technologies such as precipitation and runoff gathering, runoff storage and rainwater collection
and supplementary irrigation. The application of water—saving irrigation technology should be paid attention
to in the area where soil water increment accounts for a large proportion in the rainwater resources poten-
tial. In general, the Songnen Plain of Heilongjiang Province has great potential for rainwater resources poten-
tial, so it’s necessary to improve the utilization rate of rainwater resources scientifically and rationally to
ensure the sustainable development of agriculture.

Keywords: Songnen Plain; rainwater resources potential; SWAT model; temporal and spatial distribution
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