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Effects of ecological forest types on water-holding
function in Minjiang watershed
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(1 a College of Forestry,b Institute of Geomatics Application s Fujian Agriculture and Forestry University ,

Fuzhou,Fujian 350002 ,China;2 Sanming University s Sanming , Fujian 365000 ,China)

Abstract; [Objective] The relationship between forest species and rainfall and runoff was analyzed to
provide references for modulating distribution of ecological forests and improving their water-holding func-
tion in Minjiang watershed. [Method] With the aid of Remote Sensing (RS) and Geographic Information
System (GIS),the HJ-1A/B CCD image of Minjiang watershed was processed to extract information of ec-
ological public welfare forests. Combining the extracted information and hydrographic data,gray correlation
analysis was used to analyze the relationship between forest species and rainfall and runoff. [Result] Mean
annual rainfalls and runoffs of more than 30 counties in Minjiang watershed were acquired. Ordination and
correlation revealed that the correlation coefficients between mean annual runoff and the six forest types
(broadleaf forest,Cunninghamia lanceolata forest, Pinus massoniana forest,mixed forest, bamboo forest,
and economic forest) were 0.599 6,0.544 1,0.529 8,0.546 9,0.501 5,and 0. 457 3, while the coefficients
between annual rainfall and forest types were 0.574 3,0.757 1,0.783 0,0.729 1,0.853 8,and 0.882 1,re-
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spectively. Datian, Minging, Sanming, Shaxian and Youxi had very strong water-holding capacities, Dehua,

Xianyou,Gutian, Fuzhou,Jian’ou and Mingxi had medium or strong water-holding capacities, while Guang-

ze and Wuyishan had poor water-holding capacities. [Conclusion] The water conservation capacities of dif-

ferent forests were in a decreasing order of broadleaf forest™mixed forest™>C. lanceolata forest™>P. masso-

niana forest™>bamboo>economic forest. When the ratios of broadleaf forest,C. lanceolata,and mixed for-

est to the total woodland area were above 20% ,18% and 26 % ,the forests would have strong water conser-

vation capacities.

Key words: forest type;ecological forest;water-holding function; Minjiang watershed

AR ENZRARSE S, S BRARHE v 19 00 SR AL S 4%
HEHE 75 10 PN 70 A5 1 S0 Ao i K HG 3 285 L T &)
14 ] 5T AR AR B . R A3 AR ALY H B S AR AR R A
TR 2B AL B T R A AR L AT AN [ 1
AR 2 AHTE B E R R . FRARAE Bl
S RGN T LR A R TR KR K AR
Bi XU 0 | Bl R A= 8 i/ s g SE A PR CHRAE A 4R
KF AR 2 A RS S RS
ARAEARIVE I L EAT (K AR 45 R 35 K TR
Dfg b F oA S A B AE RS . AR
FEK U L 38 SR T8 AR A A R GE 0 R K B 4 A RN
L H e 3 2R B E K AR AR ARt Bt
RN AK R A LA S . BT, & TR 25 4
55 FRMORR 5 7K IR D) e B B 5T 2 4R T LE X E A
S5 R 090 H oA b WE ST Y HLAR T s T2 R X AR AR
TR 5% K U5 2% I R AT s S WL 5 B Oy vk U 32
B HGeIE o7 R B 2 2 R O B 2 45 O R 8, ¢
A BT IR FH 30 bR R 5 ) 5 K U TR 7 2 BE DG R
G IERZ L,

ARG LA ) L9 1A F 5 6 4 A B 3 J8E (Re-
mote sensing, RS) Fll #1 Fi {5 B & 4t (Geographic in-
formation system,GIS) 3 A& , 7F % J& 5 1% & 4b E |
FRMRBE IR S PR B B il b R R €8, 0C 3R 43 BT i
3 Ao A 5 O B P R R RAR U 2 D ARAROK B 7 A
AN 75 T 3 B AN [6) AR RL 455 48 5 2% Tk 7R
KU Ty B Z 18] 9 AH 5G 5C 28 5 LA BT AE s 2 5 oz WL T
VE S 0y il b Sy G P % ) VT30 380N 2R AR £ AR
AR L8 K6 A JR o 58 0 R AR ON 4 AR IR 2K U5 R 5 T RE 4
5%,

1 W58 XA AL

] Y3 B T e 1 2 g 9 R T R R L ik L AR
(R AV ERE SN R R DA Sy N R < R
TAYICERE o R R KRR SO RS A
RN AR T . ) VTR R A A e R Y T AL

577 km, ] T8 - 25 Y B Sy 0. 500, B ik d8l T AR
6 099 200 hm®, 24 (5 # @24 ST RR 9 1/2., s N
FOPRAE“BESET 7, AR 4 3T 500 AN R o 3k iy 52
GRS 2 T AR R K B 1 043 12
m’ YT BAERE KR 1 710 mm, B2 7 5 b 35 25
AV AL 1) 7R B ) 3ok AiE A o W o B 2 3o O [
T Uit b DX ) Ay R RRT X . 4 3 3R 6 K R 4T P 40 i L
AR TR (4—9 A BERN & 5 ARBE RN 1 70 %60 ~
806 . A LIkl I 442 i 586 {2 m® , Hop i b R
IKANA AR TN 162 42 m® L 430 o 4 i 3 /K A
T 56. 1201 15,5 %0, VL3 38042 It 1% (R4 2 1
PR i) 7E 2% 38 1 32 0 B I Y 2 AR SF YA 3A 2 000
mm , A4 ISR R AE RS RO BT AR
KT L B L b AR 0 AR R R 2 BRI, B
W L X H AT 600 mm 2247,

2 BURHRWCEE S Ak R

2.1 HRIKIE

AR FER R TR R A 2012-03—
05 Mhg 5 ¢ & Wi Wi 4t/ B R % ALB A (HJ-
1A/B)CCD AR s 6 5, BLiE 5 53 2 451-84,
452-84,452-88,448-84 ,450-84 FI 449-88, M.k, ik
WA TR A Al M 4 ) R A R4 B Ul i 30
AR T B A L BRI VE AR 1 s 250 000 47 B R
(Shapefile,SHP) A& @4 1 : 250 000 17 Bl A&
i IR AR 5 7 IR (2008 4F) R AR Bt I 3% 21 0 A 4
it PESEAY R

AR I EZ A ERDAS 9. 2 18 [3G5Y
5 4b R K ArcGIS 10. 0 Hi PR {5 B & 4 1
DPS v7. 05 St # 4%
2.2 BiEAIE
2.2.1 BAETAGEREMEHLELEGEL FIH
AR A AR b PR A2 DA ST 19 A 2 b /K R 2 AR 42
MW KL 8 A ArcGIS 10. 0 8. fEfm 44 1 ¢
250 00047 By A% wE 1B 2 1 B A2 i VR 4k FH AR AT



%10

LS 45 ) T A 2 2 AR 2R X K I TR R B4 )

113

2 I K 2% a5 IR TR L 0 AR I R AR A 2 AR
Yoy 66k T o 1 5 RT Pl AR AT 30 4R A& 5l Y T
AR .

& ArcGIS 10. 0 A A 5 B B A (In-
verse Distance Weighted, IDW) & {H ¥ 43 5l % #2 i
TR R B3 TR 2 1) A DR A A 4 b L B MO A 4 2 4

N

A

High:1 800 mm
X Low:0

-E

0 20 40

80 120 160

km
1 EVE 2 4R P A2 TR 1 43 A
Fig.1 Mean annual runoff in Minjiang watershed
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Fig. 2 Mean annual rainfall in Minjiang watershed
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Table 1 Statistical results of mean annual runoff and rainfall of each county in Minjiang watershed

LAY ERWE/ R BT ERRE AEFET

A ﬁi?;T:/[fﬁ?:/mm iR/ hm? 108 m?® f#/mm A WA/ mm iR b 108 m?® ##t/mm
County ean Area Annual Annual County Mean Area Annual Annual
annual volume of volume annual volume volume
runoff depth runoff of rainfall runoff depth of runoff of rainfall

K % Changle 775.802 42 258.6 3.278 43 1334.9 i3 Pucheng 1025.970 292 048.6 29.963 20 1835.4
K H Datian 864.975 199 591.9 17.264 20 1593.8 W Qingliu 975.151 181 738.2 17.722 20 1593.8
4k Dehua 1125.870 219 992.4 24,768 30 1593.8 = Sanming 828. 005 117 486.5 9.727 94 1593.8
N Fuzhou 905. 780 85 501. 8 7.744 59 1384.1 &, Shaowu 1121. 260 283 216.7 31.755 80 1 800. 2
% Guangze 1314.700 204 163.2 26. 841 20 1989.6 b B Shaxian 858.853 179 467.2 15.413 60 1593.8
Wl Gutian 1010.190 228 736.8 23.106 70 1664.7 Jii & Shunchang 921.579 198 076.0 18. 254 30 1691.1
¥ % Jiangle 937.618 225 293.4 21.123 90 1736.4 #AE Songxi 993. 575 104 760. 1 10. 408 70 1648.5
A7 Jianning 1099.720 173 785.2 19.111 40 1793.0 &7 Taining 1026.210 153 476.3 15,749 80 1793.0
AN Jian’ ou 963.962 420 089.0 40, 495 00 1731.1 K # 1l] Wuyishan 1312.350 280 867.3 36. 859 60 1967.4
P Jianyang 1 068.180 339 396.8 36.253 60 1796.0 l13# Xianyou 1 082.150 68 390.6 7.400 89 1529.4
%3 Liancheng 1 038.700 135 118.0 14,034 80 1593.8 FESF- Yanping 850. 938 266 958. 4 22,716 50 1597.9
W% Mingxi 950. 587 169 281.4 16.091 70 1644.1 K% Yong’an 927.337 274 380.8 25,444 30 1593.8
i {% Minhou 942,732 176 797.1 16.667 20 1399.1 k7% Yongtai 958.182 224 776.8 21.537 70 1510.0
[ % Minging 869. 969 144 827.9 12.599 60 1533.7 J& Youxi 842.493 343 462.0 28.936 40 1593.8
T4k Ninghua 1 037.900 234 706.0 24,360 20 1676.5 H il Zhenghe 1 024. 960 102 992.9 10. 556 30 1645.7
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Fig. 3 Distribution of ecological forest resources

in Minjiang watershed
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Table 2 Areas of different forest types and preliminary transformation of mean annual runoff, mean annual rainfall and

area of each county in Minjiang watershed

e AR (X)) FAMX:) MR (X;) IR SE AR (X)) Ik (X5) Z Y (Xe)
ERY T Broadleaf forest C. lanceolata P. massoniana Mixed forest Bamboo forest Economic forest
A 2 #Y) P fe (e P fe (A Wi fe Wi fe Wi e fE B el
C Mean Mean M/ Prelimi-  H#/  Prelimi- Prelimi- @/ Prelimi-  H#/ Prelim- W&/  Prelimi-
ounty
annual annual hm? nary hm? nary hm? nary hm? nary hm? nary hm? nary
runoff  rainfall Area  transfor- Area  transfor- Area  transfor- Area  transfor- Area  transfor- Area  transfor-
mation mation mation mation mation mation
KR 1 1 1297 1 2572 1 2 596 1 2322 1 1594 1 4 715 1
Changle
%:E?an 5.2660 1.1939 12895 9.9451 11695 4.5475 10108 3.8932 10859 4.6775 6 438 4,038 7 9 537 2.022 4
{‘?‘eﬁiﬂ 7.5549 1.1939 13717 10.5788 11958 4.6495 15866 6.1112 12184 5.2484 4 317 2.708 2 12 686 2.690 3
;iir}llou 2.3623 1.0369 1141  0.8798 2021 0.7858 4083 1.5725 3832 1.6507 3413 2.140 9 6078 1.288 9
iE 8.1872 1.4904 16025 12.358 7 11361 4.4174 9788 3.7701 13688 5.8962 5373 3.370 2 8319 1.764 1
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4k 2 Continued table 2

e AR (X0 FAMX:) MR (X;) IR 2SR (X)) Pk (Xs) Z Y (Xe)
ERY BT Broadleaf forest C. lanceolata P. massoniana Mixed forest Bamboo forest Economic forest
A ") #Y) Wi fe Wi fe Wi fe Wi fe Wi fe B fe e
County Mean Mean M/  Prelimi- M/  Prelimi- M/  Prelimi- M/  Prelimi- M/  Prelimi- M/ Prelimi-
annual  annual hm? nary hm? nary hm? nary hm? nary hm? nary hm? nary
runoff  rainfall Area  transfor- Area  transfor- Area  transfor- Area  transfor- Area  transfor- Area  transfor-
mation mation mation mation mation mation
gu%'m 7.048 3 1.2471 12173 9.3881 11727 4.5597 9752 3.756 1 12304  5.2999 1099 2.5710 11301  2.3966
}Iiﬁ‘:gle 6.443 4 1.3008 6602 5.0918 5346  2.0787 4188 1.613 2 6418 2.764 7 2299 1.441 8 4657  0.987 5
%Iﬂing 5.8294 1.3432 11308 8.7209 7156  2.7825 5672 2.184 7 7136 3.0739 2 426 1.522 0 6986 1.4814
}iiﬁ;ou 12,3521 1.296 8 9235 7.1218 8470  3.293 3 5009 1.929 2 6926 2.9833 2037 1.278 0 4168 0.8839
j:i%alleyang 11,058 4 1.345 4 5225 4.0298 4516 1.7558 3 264 1.257 2 5337 2.2991 2099 1.316 7 2589  0.549 0
.
:&iﬁk 4,2811 1.1939 12468 9.6158 11377 4.4236 10 394 4,0034 12131 5.2256 5480 3.437 4 7710 1.6350
Liancheng
HH %
I\)/qli(:?gxi 4,908 5 1.2316 3525 2.7184 2881 1.1203 2244  0.8645 4269 1.8389 1753 1.099 4 2785 0.590 6
ﬁli&&hou 5.0839 1.048 1 2000 1.542 14 3625 1.409 5 4 608 1.774 8 3537 1.5235 2471 1.550 2 6169 1.3082
]
Bﬂli(:qing 3.8433 1.1489 4369 3.369 2 5585 2.1715 5315 2.047 0 5216 2.246 9 1567  0.982 8 4644 0,984 7
T _
Ninghua 7.4305 1.2559 11282 8.7010 7788 3.0281 1163 1.603 5 5918 2.549 1 1952 1.224 6 4890 1.036 9
ﬁ?}é\eng 9.1395 1.3749 11849 9.138 2 9131 3.5506 7414 2.855 6 7868 3.3892 2 889 1.812 5 5088 1.0790
o 2
gig;liu 5.4057 1.193 9 1987 1.5328 1813 0.7049 1927 0,742 4 2775 1.1955 1 441 0.904 1 1141 0.2420
=
ﬂ . 2.9673 1.1939 2081 1.6049 1991 0.774 0 1736 0.668 6 2384  1.0271 968 0.607 0 1564 0.3317
Sanming
gl}iiwu 9.686 4 1.3486 4883  3.7657 5697 2.2153 4198 1.617 0 6672 2.8742 2 902 1.820 1 6826 1.4476
iy
g/hiian 4,701 7 1.1939 1625 1.2530 1798 0.699 2 1527 0.588 3 2265 0.9759 1218 0.763 9 1816 0.3852
i &
WA 5.568 0 1.2668 1404 1.083 1 1477 0.574 1 1223 0.471 0 1824 0.7858 1064  0.667 2 2050 0.4347
Shunchang
o
gﬁ(\)ixi 3.1750 1.2349 1958 1.5103 4101 1.594 5 2 451 0.944 2 2261  0.973 8 1519 0.952 7 1165 0.2470
ﬁr—‘—-
'i{\'lij;ling 1.804 2 1.3432 11616 8.9585 11095 4.3141 8992 3.463 3 20258 8.7263 7 946 1.984 4 14 465  3.067 5
ﬁﬁ‘&ﬂ.l 11.243 3 1.4738 17877 13.786 7 11323 4.4027 11014 1.2422 11835 5.0978 3782 2.372 1 8480 1.798 4
Wuyishan
fIJJ{h? 2.2575 1.1457 5364 4.1369 3322 1.2916 4 355 1.677 6 3570 1.5379 848  0.5318 4685 0.993 5
Xianyou
s
%a?l:ping 6.9293 1.1970 3794 2.9259 3955 1.5377 3412 1.314 3 5757  2.4799 2243 1.406 8 3720 0.7889
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%(J‘(fxi 8.8263 1.1939 7790 6.007 7 8 745  3.400 2 9608 3.700 5 7635 3.2888 2 334 1.464 1 6589 1.397 2
%’lijlghc 3.2199 1.2328 3007 2.3188 3467 1.3481 2034  0.7834 2963 1.276 4 1 146 0.718 7 1861 0.3947
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Table 3 Incidence matrix of mean annual runoff and rainfall with each forest type in Minjiang watershed
17 51 %% Subsequence
Mmhe; sequence [FLINOEP] FARMX,) HREMMX  HIRRZEM XD Pk (Xs) P MR(X)
Broadleaf forest C. lanceolata P. massoniana Mixed forest Bamboo forest  Economic forest
ZA 925 L
AR RECY D 0.599 6 0.544 1 0.529 8 0.546 9 0.501 5 0.457 3
Mean annual runoff
g T L (Y
AR AECY) 0.574 3 0.757 1 0.783 0 0.729 1 0.853 8 0.882 1

Mean annual rainfall
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