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Table 1 The water area of the Yellow River Basin in 2020 (Unit: x10* hm?)
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HEE 11.07 119.19 32.00 3231 0.00 55.89 250.46
pNIE 0.50 0.55 0.23 0.27 0.00 0.18 1.73
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N GNERGIES 10.17 13.37 3.31 0.00 0.00 34.11 60.96
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bONEeES) 8.66 0.00 5.26 0.00 0.00 2.41 16.33
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Table 2 Equivalent value of aquatic ecosystem services

per unit area of the Yellow River Basin
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Table 3 Classification of coordination between ecosystem services and economic development
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Table 4 Water area change in the Yellow River Basin (Unit:x10* hm?)

B X/ B 2000 4F 2005 4F 20104F 2015 4F 2020 4F
HiE 200.39 205.30 208.11 214.25 250.46
plES) 1.42 1.42 1.47 1.55 1.73
Hifta 10.73 10.95 11.03 11.27 12.06

WEEd AR X 58.99 58.34 58.47 60.00 60.96
TE M AR X 9.43 9.49 9.46 9.98 10.29
ITiES 14.75 15.02 15.17 15.23 13.50
DKy 14.72 15.48 15.30 15.64 13.65
{ENEE Y 13.46 15.48 15.72 15.65 16.33
IIFRe) 47.80 4831 49.59 50.04 78.95

X 278.57 283.12 286.17 294.61 333.11

i X 37.99 39.90 39.96 40.45 36.55

T X 55.13 56.77 58.19 58.55 88.27

pRlIpneY 371.69 379.79 384.32 393.61 457.93
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hm?) , 7K 35 T FR Ok 2 119 28 78 43 i) 2 Wk b (3.44 T
hm?) F1HE 3 (0.02 J7 hm?) |, He o 7K 3 S50 3838 Jin ) i
EZ R AL TN ILARE M LN T EE , HE4

T = 9 b 9 50 50 43 S0l 2 v P 5 E RCE A TR N
(26.75 J5 hm*) 4 & 17 (10.64 J7 hm?) Fl 3£ M 1l
(9.06 77 hm?) , i W byl /D A T AR 2 2 v T Ui
X, AN S A X MILARE 2, HEA AT — 1 He
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(1.94 73 hm®) FISE/R 237117 (1.32 J7 hm®) . A2 4k
WR 2R, H s BIRAR O K R BT (215.35%)
T3 (18.10%) . 7Kk A vk 155 4 (16.88% ) . W 11
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Table 5 Aquatic ecosystem service value of the Yellow River Basin(Unit: 100 million yuan)

B X/ B 20004 2005 4F: 2010 4F 20154 2020 4
HEE 1371.87 2284.53 3567.90 4903.82 5728.23
UPIES) 9.72 15.80 25.20 35.48 39.57
HkE 73.46 121.85 189.10 257.95 275.82

M5 AR IX 403.85 649.19 1002.43 1373.30 1394.21
TR AR X 64.56 105.60 162.19 228.43 235.34
IS 100.98 167.14 260.08 348.59 308.76
DKy 100.77 172.26 262.31 357.97 312.19
IS 92.15 172.26 269.51 358.20 373.48
IR 327.24 537.58 850.19 1145.33 1805.65

i X 1907.09 3150.50 4906.18 6743.13 7618.50

Pl X 260.08 444.00 685.09 925.83 835.93

T HLIX 377.42 631.72 997.63 1340.11 2018.81

HOAT LIk 2544.60 4226.22 6588.90 9009.07 10473.24

WA BZ SR F , g w8 22 F AR, X
FEE TR E R R T, e 2 1 A 1K
T 4356.354470, /7 B HE 1Y 54.94%, 5 i 0O 1]
BAGEK T 29.8514.7C s (B4 BUAHX T H & 2000
A 11 A A e R R B, JH v e R A 1 L
IR T 4.52 4% iR f/ ML PE A H ik 2 2.06
i, B34 5 B D 1 48 dAR e T 345

M TUA MR AT B 2 T R, Ho4o % i ARk
22 SAARTK, e 22 W20 V0 52 1 TG0 A S K
T 1468.884470, di B H 119 18.53% ; fie /D 1 S G BE
738K T 1.40420C A BUE ERY 0.02%. MAE1E
W DR, 348 i HE 42 i A L A TR U A T M T
RET CHEDT T UV S AU 17 YA MRS T
S EE B IR 3K 624.50% , WA B R fe K Y TRk IS

FAARYC A B RE T AN T P A 2 N i
TSR Ry 124.78% , S RTHE S AT
MOKIRZERIR A, A8 R GRS (8 35 e
I B HE AR R A K RS YE (R T
T CHE VKN 5 b FIRE VR, 43 535 0T 2 491.86 12
2 281.40 12 .1 993.16 1. . 949.5 1 . 586.57 1. G FlI
126.61 4270 AH G K MR FE AT, K PELTIE (1)1 I 5
KLIBH] 1 010.75%, M Hb 19 38 05 £ /1N, 4 242.15%.
W AR A K, R A R AETE B IX, AR
R 95.30% , AU HF 1A B oTHk 1T U, £ %
S R 1AM (764.3344.TC ) I R O F1IG M
(429.0912.78) AL F iGN (392.1042.78) ARI%
FEE A 36 M (321.3842.70) FifE PG 558 iy A e F 96 M
(207.9542.70 )3 5 A~ BE I IR L IX . T 9F B4 384 i [l A
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Table 6 Variation Coefficient of the aquatic ESV and GDP in the Yellow River Basin

5 5 AL HIX 2000 4F 2005 4F 20104F 20154F 20204F
ESV iG] 2.1365 2.1362 2.1384 2.1536 22325
Ak 1.5168 1.5168 1.5199 1.5284 1.5579

L 1.0834 1.0728 1.0709 1.0808 1.0378

GDP gl 1.1325 1.0939 1.0421 1.0608 1.1817
B 1.1952 1.1475 1.0635 1.0459 1.0150

B 0.6578 0.5826 0.4919 0.4877 0.5288

18 1 ArcGIS [ 98 W i 124 B i g Bk S A 25
RGN S5 KT FNZEGE R K403 Jy SFh2E A,
PR B B SOK RAE 25 R GES5 A I B3 2=

AR/ S AN NG R RS 1D T e 9 S
SR P R A RS, BLIXR S RS S 1 £
FrfasE (1) o

20204£GDP

0 160 320 km
-—

20204EESV

0 160 320 km

MBFRATAR —EF —— EF —— R
O e [ e (0 — O] & O
BT BRI & R G R S5 K5 28 KRR 2R

Fig.1 Classification of the aquatic ESV level and economic development level in the Yellow River Basin
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669.87 127G 1 555.76 /2.7C , i BAS I 54.15%,
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Fig.2 Spatial distribution of coordination between aquatic ecosystem services and

economic development of the Yellow River Basin
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Spatio-temporal coordination between aquatic ecosystem services
and economic development in the Yellow River Basin

Han Mengtao®, Tu Jianjun®, Xu Guiping®, Jiang Li*
(a. School of Geographical Sciences/ b. College of Economics and Management, Southwest University, Chongqing
400715, China)

Abstract: The Yellow River Basin plays an important role in social economic development and ecological secu-
rity. Based on the remote sensing interpretation data of 2000,2005,2010,2015 and 2020 and the economic and
social statistical data, we calculated the aquatic ecosystem service value of 71 cities (states and leagues) in 9
provinces of the Yellow River Basin, analyzed the time-space coordination between aquatic ecosystem services
and economic development by constructing the consistency index. The consistent index of ecosystem services
and economy was developed to explore their spatio-temporal coordination characteristics. The results show that:
(1) From 2000 to 2020, the area of the Yellow River Basin increased year by year, in which the area of the up-
per reaches increases the most and increased by a big margin, and the area of the lower reaches increased larger
and increased by a maximum margin, while the area of the middle reaches decreased slightly and decreased by a
Minor margin. The area of reservoirs, canals, lakes, permanent glaciers and snow land increased, and the area
of beach land and tidal flat decreased. (2) During the study period, the increase of the aquatic ecosystem service
value in the Yellow River basin gradually slowed down, and the increase of ecosystem service value in the lower
reaches was the largest, followed by the upper reaches and the lowest in the middle reaches. In 2015-2020, there
was even a decline in Shaanxi, Shanxi and the whole middle reaches. (3) The discordance between ecosystem
services and economic development in the Yellow River basin is obvious, and the economic agglomeration is
higher than the ecosystem services agglomeration, and this situation keeps for a long time. In the upper reaches
of space, the concentration of ecosystem services is higher than that of economy, and in the middle and lower
reaches and provincial capitals, the concentration of economy is higher than that of ecosystem services.

Key words: aquatic ecology; ecosystem services; economic development; spatio-temporal; Yellow River Basin



