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Mechanism and measurement of the water adaptability of the farm pond in Jianghuai Hilly Area
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Abstract: Pond system in the hilly area is a result of the adaptation to water demand, embodying the harmonious relationship be
tween water resources and human beings. We took two small watersheds (N : 1 14 km®; 0 : 1 27 km?) as the study areas, and
developed terrain weight index, pond and land use adaptability index, and water supply and demand balance index to quantita
tively illustrate the water adaptability mechanism of the pond system. T he data set included higlr resolution remote sensing ima
ges, 1. 10000 DEM, and measured data ( depth and size) of the ponds. The results are as follows. Forest and grassland ( more
than 509% ) was the dominant land use type in the study areas. The cultivated land (about 35. 5%) came second. Farm ponds
covered only 2 82% and 5. 8% of the study areas. The terrain weight indexes indicated that the higlr lying ponds were absolute
ly dominant. The land utilization index indicated that study area N had better adaptability than study area O . Under the circunr
stance of precipitation probability P= 85% , the water supply and demand balance index was 1 02 and 0 59 respectively. There
were restrictions and adaptations between the ponds, farmland, and terrain in the study area.
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Tab. 1 Size of land use ty pes in the study areas
o FIX 1 FEIX 2
A/ m2 dith(%) MF/ m2 (%)
PRt 612 107. 15 53.50 341 952.6 26.99
JKH 177 301. 26 15.50 149 293. 6 11.79
b 140 703. 6 12.30 329 871.2 26.04
BEl s Bidt 78 433.39 6.90 401528.6 31.70
I 66 122.3 5. 80 35 735. 46 2.82
R 41 836.99 3.70 8399.75 0. 66
e RRFEX 1 NI, FEIX 2 9B
1 1
Fig. 1 Spatial distribution of land use types in study area 1

2 2
Fig.2 Spatial distribution of land use types in study area 2
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Tab.2 Size distribution of ponds
FEX 1 FEIX 2
g A m?

g mA/m? HE HR/ m?
1 < 500 6 1898.9 2 806. 35
2 500~ 1 000 11 7471.8 4 3049. 28
3 1 000~ 2 000 4 6253. 4 4 5114.44
4 2000~ 10 000 3 10 191.7 5 26 765. 39
5 > 10 000 2 40 306. 5 0 0

3
Tab.3 Capacity distribution of ponds
FEX 1 FEIX 2
£ 25/ m? — —

= e/ m? s K/ m?
1 < 500 4 1439.9 1 332.49
2 500~ 1 000 6 4217 2 1 697. 07
3 1 000~ 2 000 8 10 082.9 2 3 850. 57
4 2000~ 10 000 6 25107.5 6 15 893.53
5 > 10 000 2 108 923.9 4 75411.56
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Tab.4 Depth classification of ponds
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& 374 PR/ m
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1 < 0.4 7 0
2 0.4~ 0.8 13 1
3 0.8~ 1.2 3 0
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5 > 1.6 2 11
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Fig. 3 Ratio of dry land and paddy land in the buffer

area of different distances
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4
Fig. 4 Bead string pattern of the pond system
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Tab.5 Calculation of the pond and land use adaptability index
T X 5% R. Ry R P HD,
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Tab.6 Parameters for measurement of water supply and demand
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Tab.7 Relationship between water supply and demand for cultivated land

WARXE HEER/m PHLE hm? KR Mo/ (m® = hm?)  BRBZABEBRT KR/ m®  HFHLQ/0)  HDy
FEX 1 172 236. 88 31.80 1.26 2660. 06 169 182. 12 1.02 0.880 7
FEX 2 111 763. 00 47.92 0.45 1992.98 190 993. 06 0.59 0.144 8

AL, BEIX 1 R HEON 1 02, 76 p= 85% 4EF£IK
I ST, FEAH 2 B HE R oK, 5 S I AR

Widr. TAEIX 2 KB EAEFRLL R A4 0 59, JEILAE
TKRE 77455 B b 75 SR AHZ2 50K, X BE 1 B 4b
Pz PR i AATT S A (X 2 JLF-4R4E BT
B HEAR Bt

2 J JLme P DO A B TR, K
W5 BbK BHE AL A 27 R e SON

HDw=ai- b (5)
o a NIEIE KR/ B K&, o NIEFEZEBY
Hib KR, W2 a+ b= 1,0 M1j ¥AE[0, 1], HDw
WAE[0, 1]« TELRIER p= 85% 5T, i filj HUE
B9 0. 85, tHHATPIFE X 45 3K 7.

B3R 7RI, FE X 1 IE IS b K 55 5 A 55 A

WERE N0, 880 7, FEIX 2j70 144 8. FIIEFETHA 45
P HEFAEE 4w b — 8 (E7E AR R
P EAPE S, FEIX 1 5FEX 2 EERT I R I LE
fH(1.02/0 59, K~ 1 73) KK/ F AR L E
(0 8807/0. 1448, 4 6 08) » A LI {75 b 2R 35
KB VERI B b 2 S50 H AT 2, PRt 45
R AZH T A5 BRo

3

3.1 TEAMKRREEIMNE g EIFILE S0
A R b, PRI, L B | = 3
Z I JER T AR 29 FUE R R RFE (K] 5) . Bk
MAEG R . (1) XY R GIE B A3 S8
TR HGHEE W) T SR, B b A SN () A 2 A B 4
TG ML AE.  HH T B LI HL T S AR AN, H IR 45
P27 1 X 35 BEIE ST B fh, 0 E T A2 I,
R AR ) E = R KRR . —H 2 ]
LG AT 5 28 B T 7K B i At RR R AR (2) F AL IX
PEIN RS R A 12 R 3 R 2. HE Xt
YEIUA KN 23 1605y A0 B HIZ0 1R, [R5
X HIAT R o A5 H R PR R 1 2R, I SR A kb #S
FEI HOTH TR 2R TGN M . (3) B ) B A 4
F4) 3 IULFR) B0 AR AE DL B, — 3 BB 5% &R 52 1) T [ K
AT, I 52 TER TIE RS # AR R .
MNTK(Hi) RIS AR, NI AR 7= AL 3 ) 7K

R E ST B B 77 R 3R, i DX Rt 7 A R K
FAF T S IR . BF X IR G R il
NP R I SEASIDERT S

5
Fig.5 Adaptation of pond, farmland, and terrain
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