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Land use change and its impact on surface runoff in the main city of Xi an
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Abstract: The land use change caused by the urbanization in Xi an will affect the rainfalt runoff. In order to explore the effect,

in this paper with the help of ARCGIS spatial analysis tools, SCS model was applied to study the rainfall runoff process of the

main city in Xian The results showed that the high value area in CN value was gradually expanding. At the same antecedent

soil moisture degree, runoff increased with increasing rainfall. According to processing of land use data of 1995, 2000,2006 and

2010, matrix of land use for the three periods was obtained. It could be concluded that the area of urban construction land w hich

has the strong ability in runoff gradually expanded. In contrast, the area of farmland and woodland gradually decreased. T he rap-

id development of urbanization led to the changes in land use types, w hich caused runoff increase in the main city of Xi an.

Key words: X | an;the land use;runoff; SCS model; CN ;the transfer matrix of land use; urbanization
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Fig. 1 Land use map in
the main city of Xi anin 1995, 2000, 2006 and 2010
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Tab. 1 Soil classification
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Tab.2 SCS model CN value of Xi an (AMCII)
v CN A 5K 2K
B C D
it 25 55 70 77
B 81 87 91 94
B 67 78 85 89
K 98 100 100 100
el 3 40 62 76 82
KA b 72 82 88 99
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Fig.2 Distribution of CN value in the main city of

Xi an in 1995, 2000, 2006, 2010
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Tab.3 Land use transfer matrix in the main city of Xian from 1995 to 2000 km?
1995 4= - W A i 2 70 2000 7%
T 1 M bl it K8k AR F o lil b PERaN
0TI A I M 333.4798 55.7817 9.17% 9.4221 1.6518 39.2614 448. 7764
Pt 91. 6171 135. 1041 10. 933 7. 609 0. 5585 5.0088 250. 8908
Wit 13.3038 5.1171 17. 1595 0.9473 0.0223 1.2411 37.7911
K3, 28. 1284 5.7418 0.2629 5.754 1.3597 1.0385 42,2853
A HI 17. 5801 1.2819 0. 1361 1. 1641 1. 4709 1. 0223 22. 6554
[l b 12. 1441 3. 6245 1. 7407 0.6158 0.1371 9.1019 27.3641
At 496. 2533 206. 6511 39. 4721 25.5123 5.2003 56. 674
4 2000- 2006
Tab.4 Land use transfer matrix in the main city of X{an from 2000 to 2006 km®
2000 4
1995 4 -+ HiuFI i 26 A
T T B Fhtth KR ARAFH lie b A
I A B H M 400. 9899 54.2947 9.2125 3.8643 2.488 25. 4007 496. 2501
Bt 96. 274 80. 5984 3. 9646 1.4358 0.7063 23. 6376 206. 6167
it 10. 676 8. 6911 18. 9764 0.1332 0. 0248 0. 9434 39. 4449
K3, 12. 8232 5.6789 1.2307 2. 6808 0.4108 2.6976 25.522
KA 3.1847 0.1159 0 1.5154 0.1561 0.2279 5.2
liel b 26. 4904 18. 8897 0. 9491 0.477 0.2888 9.5841 56. 6791
Bk 550. 4382 168. 2687 34.3333 10. 1065 4.0748 62. 4913
5 2006- 2010
Tab.5 Land use transfer matrix in the main city of Xian from 2006 to 2010 km?
1995 4 -+ Hh A H 5 2000
I T 15 Bt Fhth Kk AR i Hh PRI
IR A B 488. 8491 37. 6958 1.3558 1.9878 0. 1821 20. 3517 550. 4223
Pt 95. 956 34. 6035 3. 4035 0.1763 0.6196 33.5031 168. 262
Mt 3.9327 4. 8461 17. 8958 0. 0073 0.0169 7. 6372 34.336
7K sk 3.3085 0.583 0. 0539 5.7818 0. 1377 0.2453 10. 1102
ARHHI s 3.2841 0. 3802 0. 0023 0. 1167 0. 1354 0. 1543 4.073
Il b 35. 4064 15. 1426 1. 4244 0.3917 1. 5956 8. 5268 62. 4875
Bk 630. 7368 93.2512 24. 1357 8.4616 2.6873 70. 4184
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I, AR 54% HKE) 76% , B LA A
1 30% /D2 1% , MRHb 5 A A 4 5% 98070 3
2 9% , KSR TR B 42. 28 km” YD 8. 46 km”, i
5% /> ) 1% , A FH 0 A AR 20 7% 980 2
Q 3% , bel s TR 3% 5K 3 8% , 7L HE ) BRI
I AL P b T RRUE K 2 A TR Y/ i 82 AT
EL K, BT 255 1 FIATE 2010 4E 19423 EE 1995 4E
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gx BRI, BEAE ST A R, N S I,
VG221 T DX R Y 78 el e Ok AR ER AR, 3
AR G 75N A R ik B B, B g D
FIFH/ B (AR b AR RERE W IRAT BT AN [ o
3.3 Hah EmMEBATMA
3.3.1 HASHKIE

TEPEIT X PYME — LA 7K ST R i i
O B HEAT S AU UE Y . R R A ST
(R X AR X, 7E i B BLVC N L I B
IKSC U BEAT S AR IR, 1%k LI AR K IERTRBUA 1 601
km?, 3 FOk H ik X7 204 20353 o ek g 1 1
3R R H 4y 2R BL K 1995 4F H oK &, i
N SCHE B CN AT SCS BB R L) HY (35 7 3L

1 1995 £E 7] 4R A, I 15 Sl A i B R AT LR (
3). —fRIAN SCS BIRLHEAT RSB, THE AR
T S MR R A 15% 2 NN Bk, RZAE
B R 9 AR R ZEAE 15% 2 . LRI 2tk
[ U R ECRN AN VA% R B0 B T N, 20 5
RSN S AR (K AR DG R BN 0. 9, AN VE R R AL
Jy 0 86, 7 WIREALAE BT X AT R AT @M ™

3 SCS

Fig.3 Comparison between SCS modet simulated and

measured runoff process in Bahe River

3.3.2 HA A

FEPG 2 T X 32 ] SCS B RYHE AT A M 12 A
B, TR 2 2N R 3 2R, 4 R A TR,
AU T R R A A NI 35 (58, PEAR SO
RIRATT 230 AN RIS 391, AN [ i3 - S Ve R AN
[FIBEE AF (AEAT IR B A TS, DA AT A [
PSR, 7E AN A R34 R T AR A

Fg 1980 4F— 2010 4F 4 2 7 32 3k X (14 [ iy
i, I KOO i 21 2 AT 2 P 2T R IX AR
Bee T PO A il 2, B 669. 9 mm (15%)
526. 58 mm(50% ) 379 76 mm(90%) K=K 4 -
KA MK Ao 78 IEBE Al B X 1995 4. 2000 4.
2006 4F.2010 F75 22T L3 X 4 PR AR £
3 A [ i S L e R R (AR IR AT AL
B AL TR R 113 215K 6.
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Tab.6 The run off in the main city of X{an 77 m’
AMCI AMCII AMCIII
Ay
15% 50% 90% 15% 50% 90% 15% 50% 90%

1995  45685.79 34 487.66  23198.8  50112.79  38647.33  26958.4  52238.11 40 696.02 28 888 83
2000  45756.49 34 530.43 23 214.84 50213.03  38723.54  27007.41 52328.93 40 771.33 28 94557
2006  45840.43 34 600.9 23 266.84 50266.67  38772.51 27 049.47 52358.14  40798.9 28 970.95
2010  46364.35  35080.73 23 681.52  50538.3 39032.33  27290.15 52 488.07  40926.37 29 093.77

IRIER 6 73 el f5 1 M 45 R
(1) FE AR Y] SRR T, 2% Rt A< R 1
SEAR R AN (R SRS A MR e I il

I RN AR A, 18 22 T 32 3 X P b R RS )= o 2B
T BRI A, b 2548 1) A8 A e A 7K S0
IV B35 g 0 A2 4, 2 DL H AEAT [F] B W 4%
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(2) £EFHIR] B0, AH R AT SO0 R B SO0 R, 42
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( 3) AW I AH [ B R SR &, A [ ET A 1
R L P AR LI AR Aok AMCE-
11> AMCII> AMCILe & BHAEAR[R] - 338288 AR 1 Hb
R, S0y, B 138 9 T AR 2%, it
B IR Y2 BT D, JU0= AR AR K

(4) A [F]— 1 3 1 158 S 2 B ( AMCIIL) 15 450
N, SRR R I AR AL O EKAE(15%) > Pk
TE(50%) > HhZKAE(90% ), H HAH A2 4k 5t ok il 7K
F(90%) > T /KIE(50%) > FKFE(15%), MiKE
(PIAR A ) AR OK o 3R B ZKAE AR i #2252
T A5 A S0 BEK, T K AR ) i AR AR K,
P TARIR AR 52 B W FR I 5 B K, BRI AR K )
B RS9 T HRTH 4% 10 42 08 1R B2 Wi, 6 1K
A, HARW R A0 AR Ab B A AR I S, 3R
BRI A% 5 B R 0 L 34 5

4

(1) 5275 EIX ) CN A8 -5 w7 390 - 4 i 3
FE, 3 1 S E R LA O HosE X 2 oy
AT P RE DA 1) 7K 355 bk e v P b S, 1
RAE XA oA T Ak, ol b 257 i fi 10 4 59 1 1
[X. 1995 4F— 2010 FEIA], CN {EE iy X 508
K, CN AH AR X I H 2545 /0N, 7] BKs 52 i ¢
T 3 X B - AR AR

(2) WFFUS Be Py, 122 7 32 30X = e ) ek 1Y)
I et 1A P b T RO IR 2 38, 1 A At AR
JITRRAR, 7= VL RE o e SR AK PR TR A o 20, 1=
B8 ) BRI Dl by 70 R A7 T o, - b R P S 2 AR Ak
(EEAAE LSS P8 22 17 32 0IX AR s 34

(3) SCS HE BB 45 B2 7, 76 AH ) Fir i 438
TEFE FERE B0, A — I 3 AR AR08 o Bl A B W 4 1)
B TIHE R s A ) 30 e AR | [R) PA
(5 LR, BEE T At FE A DO & e, A0 ig i
HEOK 5 TEAR [RIRE Y 1L [R]— 300 420 A ot S iy 3 8
TR G R AM CIIT> AM CII> AMCI, /i )
TR BT, PR R SR, R R .

T EEULHIRIE:, SCS AR S0 AR 52 I
JITRAE 1), 1T ASSC ) - eI ON E 552 Bl o8
K H CN flgra & HR A ABATS P H SCS B 4Y
B S5, TR SCS B SR i 2 75 3 — 0
fiffe LEAN, ASCHI 1995 4F— 2010 4 M A H 25 Y

e 54+ KXKER

Hdle, RE TM 2R JEGE BNl 3, D04 7 5L BERHE
BRI SN TS EASEK, RS SR AR I A7 £ — S8 7%,
DRI AELL A BRI i 1K BE 5 28— D3R i
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