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Abstract

The Human Activity Intensity Index (HAIS) that combines land use/cover data and the impact of land
cultivation on landscapes provides a convenient and effective tool for monitoring the spatial pattern
of human activity intensity and its evolution. By combining the HAIS and economy indicators, the
dependence of regional economy on the expansion of land cultivation can be reflected. In this study,
the upper Han River basin was selected as case region. The land-use-based HAIS was combined with
regional economic output and population density to reveal the spatial pattern of human activity and
the dependence of county-level economic output on land use. The results revealed the human activ-
ity in the upper Han River basin highly coincided with landform pattern as reflected by the spatial
pattern of HAIS. There was significant correlation between human activity intensity and population
and regional economic output, which implies a high dependence of regional economy on land use
expansion. This study also reveals that the HAIS is a suitable indicator reflecting the human activity
by expanding the land use to promote the economic output and population carrying capacity, and
however, is not sensitive to land use change by improving the land use intensity.

Keywords

Regional Economy, Land-Use-Dependence, Human Activity Intensity, Land Use/Cover, Upper Han
River, Remote Sensing

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

TR AR SR THRSI R R G, EHETT AN R A5t R R B B . i R AT
A2+ A R NRIE B SR R IL[1], BRI NSNS 3 i 5 M I 3 A 25 AR G0 10 2% 0 KRR (2]
[3], Lo 1AL RGN Iy 555 (3] [4] [5], EMHMAEMRE 4 b BEERIEEAR KK
J, xR PSR 0 R L v G L I O R RE S D% 2 4R K DL RUBZ ROAT B T 22 5 7 H 3
WRAFFLZS T SR B A 10 2 T, o B IR A M I A 25 230 Y B 3 A% 2 — il i = o R Y /82 (6], M
R IE S 2 (A% SR fe o K A B, RE B R BN IR IR 5 B S L2 (G JRi (7] 8] JAEok, 2k
TRESR M M RAT R I e it 45 xR 77 SR B S RGEHREE R b, KR T 2RI
JIE BN 5 P E B AR R 2 I 2 (R SR [7] (9]

B 7 b 5 K 0 B RN R R R 2B 7 RO I, R 31 2 DO % 2 ) hf 2 5 1 D RN RE UL 228 B A P
AR, PR T Z5F R RS TR R SR RS, A5 BAL 25 HY 1 3R] RO A K T3
PO G AT MR THSS &, AT R o LR F OS2 (Rl A% SRy, AR NS R 250 K
X2 5 o ASHIT UL 3 T R P /780 U R I 5 A A ) N S Bl R 2, SR e
giit, 2 HrDUL B N SEE SR 9RE A 2 (RS Ja), FRs BSR40t 77 S 3t R P B RS A% =5

2. fiRG=E
2.1. XA
VL B EIEPUL RSP DK E 3 Bifrmiis, tabZRiesig. KEWdeiE, TP EmEE

DOI: 10.12677/5d.2022.126182 1584 CIESES 93


https://doi.org/10.12677/sd.2022.126182
http://creativecommons.org/licenses/by/4.0/

FER AT

T BRI L SRR e T . JB A SR SR, 2 BRI R B S AR 2 R
FEMX . Db - 2 REAHEE T P %X AT R E RIS A B, R 1AL
P B RAEX . LBEE I, WS, MRS, KM, BErRHEMmE. Ze KgRAR e
e, (LR E AR . ZETYAR 13.71°C, 2 FHERKKE 873.3 mm, 5~10 A FKE 5
KRN 80%. ZETHERKEN 854 mm, >10°CHIR 4174°C, FEWHBIEON 1717 M, IR
W8 231 Ko 1ZIX DA A7K BRI R AT A KR X R85 17 e A R ZK AL T 48 TRE KR b, 7R
R K AG T R 28 T AZ K JRR FR K B AR BE (T e, Rt OKIER R I R E X . Flitk, (A EZESIREIX
R Aok H A ot B 5K AR RS 22 4 B HEAE L R/KIEIR TR AR S TR X AR Z AR MR AR S T RE X [10]
[ 55 Bt 2010 SEMAT I €4 B EARThRE X BRI [117784 K5 X A Ab 28 B 1l DX e 6 N 28 R A 2 R AR
BUREX . XN MAFEEREDGEA G, A SRS P8R AKJEX ARG A0A R R
B . XAEIN . 2B S LLURHUELE . LT VRSN T, DT I E ) T .
XA A 23T G ECBO T R (Y AR A AR B X, 78 I SN X S RBE AL 22 0% I Je R HE EE L
MSCHEPER . XN NZRISE S5 XS K K S ERAEAE R M 12] [13] HiAbZR B Ly kb )2 X 3 2 o [ 7 2
T 2 FEE RS X IR 14] [15].

2.2. REBARFEIREEY

AT AL 22U Get Hdn 5 R /78 e SR AR 45 5 B HH X2 5 = ) PR AR 10
ik o AR TSR EE T ] A 8] A N SIS B SR B R RIE . AN SIE B9 L W] SO — R I A 0T
REARBEYIIFE . SCERIFRAREE, &l 3R BB B s, AW AR 2% RS 2K R A
X 1L B A AR P AR H PR ik R Y /7 e K R IR N SR B9 [ 16]

HAIS:%XIOO% (1)

S, =3 (SL,xC,) @)

X, HAIS NAFGEENGREZ; S @B S R AR, RIDRETH SR8 T A #8288 R 8 AR T 5
SR BN A, S TR ITRIEA: CONTFRITNES @ F b R /A s
BATHEREG SLONE | MR /BRI HIAR s n 9Tt SRR TT Py ORI 7 S T AR AR B A%
[16]HIBE T, B FUIX AR 2 A i B A 3t = B B A & 1.

Table 1. Conversion factor of land use/cover type construction land equivalent [16]

=1 D FIR/ER R A EIRE R 0]

b FH A 2 T £V 2 AT R A(O) B

FERAN 0 TR AL P=PE AR AR
E 0 RIREN R F
il 0.067 AETE AR SR 5 5K
B 0.4 A=A &

Ik R R 1

AK R R 0.2
R 0.4

DOI: 10.12677/5d.2022.126182 1585 CIESES 93


https://doi.org/10.12677/sd.2022.126182

PEE T

Continued
YN L 0.6 VAT RUK B9 E, BOT 3K A2 BT (1 IX 42k
TR IR 0 FEK P HE B X LLA MR T 7K 3k
A HT 0 FEARER LA R

TIX AR R BB G SR R AR, 5T, SR s R0 0.2.

2.3. BIERIR

HPEE DX 3R /8 8 IR i 7 B 2010 A P PR Bk PR, 7098 30 m, SRATIH A 5
FITTE[1 713 . HTE%E ) ASTER GDEM,  dfa Ryl T o [ R 2 e v SATL o0 245 S5 v b 382 2 1) 0 4l

P& (hitp://www.gscloud.cn), ZF[H M HF3EH 30 m. BN QRS20 giH Sl b E sk < E 2
Tkt KEAEF 4”7 (https:/data.cnki.net) o
3. RS

3.0, NI ERARERBENZES R

DUT b2 5r R AT SR ERDEAR, ARiEshan S AR o %M SIE BN 98 5 7> bR e[ 16],
G XA R XN E B R 4 LT, B B XA B 1 B KT8 DA SEESEREER T 4%(1)
DA o 4= DO AR R 10%.0 BTR3NS S50 B i B S BAS R &, B0 DU TR
A X PHL A A m R BT (] 1)e W . 22 B4 . PHT K P J 12 FE B = A e s BE X A
T DL 5 o P o VPR U 3o s A b A 252 3PV K P o 3 e B X A g i B (X e £ X A7
FEJUA NSE B 5 BB e (0 X 38, PG AR B B A . BLR AT L B3 . X il B
[18][19], Ay it @t SR BEIRK[20], 1 I 48 B3 Y AR AR 24 880 0 A1 - L T0EEE TR A
T 7E R 2 X3k B2 2 N SR sl i (B IX (P 1)

106°E 108°E 110°E
R >>w ?
. 2 - 3
& tTﬁII%Tf} P . ™. £
o S =
7 -
Z | Al N
I T z
en | AZKIEFITRITHALS @ fiilr ﬁ
Moo [ am
[Tlo.01-0.07 T
,_.E]o,os-ozo | PN &
Wo21-060 f/ 10
~Wosi-1.00 d e e — i
108°E 110°E

Figure 1. Spatial pattern of human activity intensity in the upper reaches of the
Han River
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Figure 2. Differences in slope (a) and elevation (b) gradients of human activity intensity
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Figure 3. Average human activity intensity for each geographical location in the upper reaches of the Han River
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Figure 4. Relationship between human activity intensity index and popula-

tion
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Figure 5. Relationship between per capita income and human activity intensity
(HAIS)
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Figure 6. Statistical relationship between total county GDP, output value of three major industries and human activity inten-
sity (HAIS)
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Figure 7. Relationship between normalized human activity intensity and normalized economic indicators
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