201846 f Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5549 % 55 6 1

doi:10.6041/j. issn. 1000-1298.2018. 06. 030

IR AT PR R R 32 FR X 7k 5 R B =i

EXAE M % OMaM x¥ELZ X R F X

(CARAEAR MY 27K 5 B AR TR BE , WA /K 150030)

TSR T 7 S W o I Gl Tt 1l P S L S D s VR o 71 A A VA A S N 8 g e
FBL BRI 45 7% 12 DX it ) 2 R 7K 5% DR WD 1 TR A D, LY RS MR IR R R R R K S5 K BT IR
T AR AR SO A B T4 7 0K 22 2 95 19 43 4 X TOPMODEL F03 Hb K 7 32 3l 455 10 A 78 S J5 - e 5 — 0 Hh 52 il
DX K SCHERY, FIAT GIS Hl RS A, 255 A 5 B B 1 5 25 18] 3 AR 5 J5 s, 20 i T 4% 1 ¥ 3 a4 3t 0 7 O X072
FEXF K BT IR RZ IR o 45 R 3 B AR B o T AR A A AN Bl 25 BE a3 A A% 1990—2013 45 8] £ g 10 L 35 el AR s 1T AR
AR R, B T AR AR AT I 5 5 T G Al v 0 5 A 0 DXl 7 A% A A AR )t R R b e S K H s R O
FAS A X 7K B W5 W) 5 3 355 B9 I S 9 BE K FE IO TR K B R B AR TR K B kb 2 R K 5 KRR
FEAS [ A 300 28 S i AN [l 3 Jl T B 0 T O 0 5—6 3 300 8] S /A L 4k 396 L 5 K i A s 2D A U TR B A R 45 3t T UK
o 30 A T K P RO TR K R R AR E T —8 H I X — s S W 55,8 AR X — A AR K T 4
DX 3 AU A TR, K A ek R A TR IR, T b 26 T Kk A R TR K Pl RO T K RS

KGR KR FE-LBERHZ M X SR A 4ok

hE4ES: TV211; F301.24 XERFRIRED: A X E4RS : 1000-1298(2018)06-0254-09

Influence of Land Use on Water Resources in
Plain — Hill - Wetland Blend Area

GONG Xinglong FU Qiang XING Zhenxiang GUAN Yinghong WANG Bin LI Mo
(College of Water Conservancy and Architecture, Northeast Agricultural University, Harbin 150030, China)

Abstract; Land use of plain — hill — wetland blend area in Sanjiang Plain was changed significantly,
resulting in the decline of groundwater level and shortage of water resources, while rare research was
focused on revealing the effect of land use change on water resources, especially on the temporal and
spatial distribution of water resources of surface water and ground water, wetland water and green water.
A plain — hill — wetland blend area hydrological model was constructed based on distributed TOPMODEL
and wetland flow kinematic model. The land use change and its impact on water resources in Naolihe
River Basin was analyzed by using GIS and RS technology, combined with the geo information and spatial
autocorrelation method. The results showed that the areas of grassland and woodland in the Naolihe River
basin were changed little, while dry land area was decreased slightly according to the change of cultivated
land area and dynamic degree distribution between 1990 and 2013; unused land and dry land with
advantageous conditions for production was converted to paddy field in the central and northern areas of
Naolihe River Basin; The influence of land use change on water resources declined in the order of
withdraw water quantity, green water reserves, runoff flow, green water flow, and groundwater recharge ;
the evaporation capacity of paddy field was different in different rice growth periods, which led to the
increase of green water flow, decrease of green water reserves, decrease of runoff flow, increase of
groundwater recharge and increase of withdraw water quantity during May and June in Naolihe River
Basin. The difference of these items was decreased gradually during July and August, and disappeared
after August. Green water flow was increased, green water reserves and runoff flow were decreased, while
groundwater recharge and withdraw water quantity were increased in paddy field.

Key words: water resource; plain — hill — wetland blend area; land use; green water
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Tab.1 Water depth during rice growth period mm
AH W
- i H EiEEIN BH 5y BEV] IFEER fif§ FH KTl il A0 LAY g ]
- 5H1— (5H16— (6 41— (6 H8— (6 H15— (7T H1— (7 H 3— (8 H1— (8 H 15— (8 H
15 H) 31 H) 7H) 14 H) 30 H) 2 H) 31 H) 14 H) 20 H) 21 H—)
& EK)Z 20 ~30 10 ~30 20 ~30 30 ~50 20 ~30 0 10 ~30 10 ~20 10 ~20 0
KR 25 20 25 40 0 20 15 15 0
®2 KEHEFHEXKE
Tab.2 Evaporation during rice growth period mm
i BT B I3 BEW) IrBER 17 FH KA 2R Eili g FLEA iR
AEH O GHI— GH16— (61— (68— (6 15— (TH1— (TH3— (81— (8J]15— (8 A
15 H) 31 H) 7H) 14 H) 30 H) 2 H) 31 H) 14 H) 20 H) 21 H—)
HKER EO EO (E0,2.68) (E0,9.61) (EO0,9.61) EO (E0,7.2) (E0,4.79) (EO0,1.85) 2.35
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Fig.7 Factors of water resources under condition 2
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Tab.3 Water resources calculated under three conditions from May to October

. 7K HI T AR/ e T 2/ 2K it/ LR K (EXTRY 4 PEoK i/ £/ G
e ﬁ hm2 mm mm mm mm mm mm
1 0 455.6 375.8 26.9 89.7 0 9.9
2 19.7 455.6 379.5 37.8 86. 1 3.2 9.9
3 53.7 455.6 399.6 39.2 65.9 20.5 10.5
4.2 IMFIAAFAREAXFRKRERMW 10 AUt T % Jy 17 4 2 &K it 3 im iy )5t
YR WK B AR A0 K B I R R R A B 2z U R R I B 6 ] R R 1 A R 3

BRI T, WL 4 (FR P Bt D 25 I BER 5t 1 40K N R RES I § e ST P ST = A A
EHWHR2 LRI KREN A L) MR BISROKIRE ROE & AR R K 325 A B8 1 T i
AR A K FE TR I gk R OB S e el 10 IO A R 3 Aok IR e R B R AR TE
PR K R A= 1 0T TE) R FH 2 K R T 45 TR 28 i KA, i 1L 1 5% 3 AR T 5 1 B0 o Al
(F£2). mz&4 nJ A, oK U ok £ H A 22 Ak Eiﬂ,ﬁ%mﬁﬂ}:%ﬁ\ﬁibﬂﬁﬁi Jey oK TH Ak 3%
JEPERE I A AL, S H EE 6 A T BURERG 9, B IRk 163.7% , iX UL 6 A R K Ak B 2K I R
6 J T UK Fe vk, Z 5 BURE B W s, 9 A PR LS fEf

x4 FARREXNEIMAATXNZLHRES R

Tab.4 Sensitivity analysis of green water flow to land use change %
s ] Bt
SHE SHTF 6 H L 6 4T 7HLE THT 8 AL 8 HF 9H L
a2 0. 96 2. 66 3.71 2.78 2.22 1.22 0.21 -0.10 0

15t 3 2.16 9.10 18.50 15.90 11. 00 7. 66 1.29 -0.70 0
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Fig.9 Green water distribution under condition 1
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Fig. 10 Green water distribution under condition 3
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Fig. 12 Runoff depth distribution under condition 3

RS ZRAMNTMAATXATUEBESR

Tab.5 Sensitivity analysis of runoff depth to land use change %
I 7] B
S HE SHT 6 H L 6 HT 7THE THT 8 AL 8 AT 9 HE
&2 -0.88 -2.12 -2.69 -3.16 -2.10 -1.50 -0.61 0 0
53 -5.27 -12.49 -16.87 -20.46 -12.65 -9.47 -4.00 -0.02 0

4.4 37 A7 I XHE ok 3T IR 8 R
12 6 73 B A, 7K FH T ARG 98 3 ~F- 2 7K TR 52 i)
B35 5 KRS A ) A= 7 400 3008 3 P 249 7K 0 - A ] A2
BB AR, S A K TH il BBt 2 /K A3t R K, K
T 0y %o 348 3 7K T A R L, KR A N 0 R K TR
RAZEAE R 6 AR T MK R 1 3 A1 A2
B, 8 KR8 TT IR i, FH /K 32 8 /0N, oK
X P L K PR AR S T U o R S ORISR 6 X L
S, A M T 7 3R A X 18 3t K R 85 i s T X
TIAR TR B o T — R A 5 X
AR AR A 3t 7K A 5 8] 3 AT RS T 22 A S 2 R
53 RHAHE T 6 A 1 HABKAL i . Hi K 13
A 14wl 0, 16 5 3 R 3 K A7 AR T 16 5t 2 1 K

B, 15 2 f b b R WK AL2r 0 O 57.5.52.5 m, il
5% 3 1R L T K270 B0 56 .52 m TRk
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2 K A K SR 3T M K A B 22 {E o A, 0
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R TR 0.8 m, KATEIRM FilF. X LI 2
AP 3 AT, B8 7900 30 5 e e s DX K T i AR
AR &2 QRIS ) VA3 o N S L S
4.5 A AFTXELIT A T KER N

Hi 2 1 ], KRS B 32 AR ) B UK IR,
PR 7RO T DX kb 45 M R K B i, i 3% 3 Al
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Tab. 6 Sensitivity analysis of average water depth of wetland to land use change %
I 18] B
5 HE SHTF 6 HE 6 HF 7THE THT 8k 8 AR 91k
HH2 -0.53 -1.62 -2.25 -2.53 -1.16 -1.16 -0.61 0 0
B3 -3.14 -6.13 -9.89 -11.37 -7.65 -5.58 -2.14 -0.01 0

B3R 2 M K AL 4 A

Fig. 13 Wetland water level distribution under condition 2

&l 14 155 3 UK AL A

Fig. 14 Wetland water level distribution under condition 3
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Fig. 15 Distribution of wetland water level difference
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Hi %2 8 T 1,5—8 J 3 Il Rl A K LU 45 ) B
A K 4R K 45— A 17 A R A
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A KR KT 3.4 mm , JFRH T A BEAR R
FAr R 3 LIS £ B BF T - ) PR 7
ALK LB YA % 1 K 2 i) 4 A ek 3 A it
2SI AN I . S T BFFK 28 )43 A 6 4K
25 WM MR 220 T S 7 1 2 A 3 4R

RT WMEMTKENIMARAAXEUGBES T

Tab.7 Sensitivity analysis of groundwater recharge to land use change %
I 8] Bt
SHE SHTE 6 L 6 HF 7THE THTE 8 H I 8 N
2 1.85 2. 64 0.92 1. 06 0.92 0.09 -0.06 0
E5:3 12. 10 17.22 5.90 6. 80 5.87 0.59 -0.40 0
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Tab.8 Withdraw water quantity under conditions 2 and 3 mm
i 1) B
S HE SHT 6k 6 AN 7THL THTF 8 H I 8 HF 9H k
Ea2 0.38 0.50 0.33 0.42 0.34 0.53 0.43 0.24 0
53 2.57 3.40 2.19 2.88 2.36 3.26 1.96 1.84 0
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