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Abstract

Based on the long-term target value for water and soil conservation rate in Yunnan Province in
2050, which has been approved by the Ministry of Water Resources, and taking into account the
current situation of water and soil conservation in Yunnan Province, the scale of water and soil
loss control during the “13th Five Year Plan” period, and the water and soil conservation work
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plan for the “14th Five Year Plan”, this article analyzes and calculates the main research objectives
of centralized source lands of water and soil loss in Yunnan Province. These objectives include
farmland, forest land, garden land, and grassland. The expected target values of water and soil
conservation rate for these areas are calculated for stages in 2030 and 2035. The results indicate
that the phased target values for water and soil conservation rates in Yunnan Province are 76.41%
in 2025, 78.16% in 2030, and 79.71% in 2035.

Keywords

Water and Soil Conservation Rate, Stage Target Value, Soil Erosion, Measurement

Copyright © 2023 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]

2019 4F 10 H, KRR HE RIEH “ORKLORFFR” MRS, BIMZLR AR, KLOr¥ER 4
2110 RERGWINEFEAL, FFFRTERR I T /K L ORFEZE IOME R IR B %, BERE il /K AR
FERE B E TAE o /K AR FR R DX /K L AR IR IR U R 47 AR T AR (R A /K 3t e TR o [ L T AR Y Ll
B, e R B ARME R SR IE K R TB AR, X JEK 3 A AR 5 E R TR e R, e
(93 B B A B AR 48 78 S8 — I B N 38 /K 3t 2 TR VR, X3 P 7K AR RRR 0 2208 1) R 47 R THI AR
o TR AR R, AL TR R — AN B 1], 2021 4E 2 H, MRAEK R TR 2HE, s
Z: 2 KRR E i) OKLAREER Hbaifie 7iddam ) (CLNER (Far) ), 54 EHALE 0 R0 I A 9%
K PR FF FR e B H ARE A5 B B H FRE RIS AR, 23T 2021 45 3 HJRAN S HIRIRSE R, 2K
HE, AT = A K AR HARMEN 84.35% [2], 2025 4E. 2030 EM1 2035 440 BE H An it 2 51
N 76.41%. 78.16%F1 79.71%. 4B Bt HARME I 5T R AE KRB E AL H € I = B4 2050 FF/K LIRFEZz
WIHPME GO SRS b, T E K LRSS RN AR . LRI ESEEE, o a K.
TREE S AK LMRIA R SN R, 454 (SEAKIEEFIR(2016~2030)) (LU R GRRD ). =
A K EREE ARG R, FIFH ArcGIS #FE(E 2 R48, WIFCHiE “+ V0" Wi, Thil 2026~2030 £EA1
2031~2035 4 I HA 2036~2050 48] AJ L8 4G BRI 7K L R A, Geit A5 2] = F9 4 2025 4F. 2030
FEL 2035 0 BUK R ERR U H ARME

2. BENEREMK RN
2.1. HFIA

RO A AR 1 5 P 4 AT BUEI AN 394,029 km?, 55 =& EHE L AEZHEBIRES I ER, 2818
SRR, [, AR, B RN R T R, SSEiE i A K A KR e A b AR 2 A
69086.34. 25880.51. 250233.46. 13343.59. 8698.65. 5745.10. 6474.62 km® [2], Hrh#kHh. Felis. kb,
FEH AR A4 1 AR 90.99%

2.2. IktFsk
Z R 2019 47K I SR s A WO R R, A K IR AR AR 102136.31 km?, (54T B AR 25.92%,

ik
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Forh B, g, smal. Az, RIZURUEA N 68796.94, 13607.62. 8835.78+ 6913.98. 3981.99
km® [3]. B, bRd. FEid. SRR H R TR BIA 2874078 48679.41. 10990.11, 7115.70 km?,
A1t 95526.00 km®, 4B K TR T 93.53%, K EFKRKIEFFER, RS EK:RAIRE
(B RURTHE R, L T TR T PR R b ARG 5 B AR C A R, KRR s ), Rk
W B SRR R

2.3, IE=SFEKERARTLFRRL

ZHAEIE =K R RSSO B, 2018 44 AR K R TIRR 290639.25 km?, (5 AT ELH AR
) 73.76% [4] (HIKEAREERN 73.76%); 2019 FE4E KR AR 291892.69 km®, 5 1TEUH A
74.08% [3], 5 2018 SEAHELIIN T 1253.44 km®, 3 I0THAR 5 4T BURIAR T 0.32%, tHEIK - {fF =48 0n 7
0.32 NE A 2020 FE4E AR ER KRR 293412.68 km?, (54T EURIFRIN 74.46% [5], % 2019 £ 1
519.99 km?, NI 547 B 0.38%, K HARFFFRIGINT 0.38 ANE 4 5. JEF R EFR =451 3538
1386.72 km’*, K-EARFERFIGHEIN T 0.35 N E A

24. “+=FR" KEREBEHER

“H=h7 W, ZEEMRAEKLRAER 23,600 km?, FEIEEIREE 4720 km® [6]. HRIE
2016~2020 E=FE K LA, SLhrog ok LR IGFI AR 25462.58 km?, VIR 58 6 FE AR
5092.52 km?. .3 1.

Table 1. Water and soil loss control area of Yunnan province during the “13th Five Year Plan”

* 1. zEE “T=R7 KERKAREERR

G TR 3 FR AR km® SR I B AR km? B AR/ km” 5 AR IR L A km®
2016 4£ 4720 472922 [7]
2017 4E 4720 4770.00 [8] 40.78
2018 4 4720 5204.11 [4] 434.11 5092.52
2019 4 4720 5515.72 [3] 311.61
2020 4E 4720 5243.53 [5] -272.19
it 23 600 25462.58

25. “FEER” &K 2016~2030 K LREEBARE R

PG R 5 2021~2030 FE1H]), 448 BHK LR RIGFIA 52,600 km?,  “+ DY .7 WA 44 H
K I S VA FR AR 26,300 km?, AEHIVABREIFY 5260 km? [6].
255, (R T 2016~2020 4F K 2021~2030 4F7K T3 2 TP 76 BE 3 B I AR L2 2.

Table 2. Area of water and soil loss prevention and control measures planned for 2016~2030

= 2.2016~2030 FHXIK L RAFARG AR IR e AR

— T i R A km® NIRRT VA B T B km® iR Hh 25 A VA BB /km?
2016~2020 4 2021~2030 ££  2016~2020 £ 2021~2030 £ 2016~2020 £E  2021~2030 £F
I o 464.61 917.49 1823.57 4081.13 403.20 1087.20
REHHE 27.29 68.94 455.73 1022.23
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Continued
IR 1083.97 2426.63 6305.69 14038.18
TKUEAR 742.39 1555.91 0
2P 7 476.02 1058.36 1987.54 444325
Fih 2 182.49 390.45 183.59 409.33
HERRE 9481.68 21097.96
&t 2976.77 6417.78 20237.80 45092.08 403.20 1087.20

3. MK REAEESME

W RTR, B MRHb e AN R MR 2 R A K IR AR R SRR, A K IR R TR B A X I
WEICI 23 B BoK AR R 2 BARE RS, FEZELIZ VUK L o] DLSE 46 BRI 20 o REAT o0, 5%
CE=T7 WIRNAEAUEAN G AR, Sia IR R K ERARIAR. A AT R R
WA, WEFCHEIL I <+ PU R BIE . TP 2026~2030 4EF1 2031~2035 4E 1] M2 2036~2050 417 53 5]
T EREE A TR

3.1. Fit

IK L ARFRZANE , 257 LA b [ 3 b 7 S it 1B B I AR () DA K 3 e . (FE ) FBH, AR
BUNCNT 0.5 hm*) 10°AE 25 DU RSB, 22K5r . HUE . RS o & IR E], AiE B A
RS SORR SE TR M, /K L3R AN e TR BRI 2 5 B R [9] .

ZHA TR 69086.34 km?, FHrp A KRR THAR 28740.78 km®, MR (FERE) Sk RIERES
WNE, TEHBREERER . AEA . TG XA TR BN ] 58 AR B TR, 257 LA il B
(HFV/NF 0.5 hm?). 25° LA BB HHEMIE EA B AFAE K ERAAEAUG . =HE S 2050 0] LL5E
SRR AR 15272.35 km®, iZE AT AR B4 R K I B E S X R —, R
FESCUI 23], i, SV FIRE @S X, N ARRR R B i 1 it kAT R Bk T ok K Bk, A
BB RRE LT

H7 2, (BRI 2016~2020 4FE4EEIIEE0RE H br o 538.28 km?®, 2021~2030 E4FE3 2kh H bx N
608.58 km®. 2016~2020 4F 7z g & /K LR ARG o, = T 1] 4 2 St o5obh T2 394.11 km?,
T CGRRDY Bz, Bk CGRRID 09T 2 LU (35 5obh H AR o7 Bl X DUSEI, 8745 4 35 5O s B 3
I PR RS S PRI GO AT PR R, & Y PR AR I B b v BRI AR H AR, S ERRELa Y. S b RS
JE, MRS G HE A Ok . RTRHX . AR R X, v R T VT R R
AW BT & ELE R KRR E R TR E A X . LB AT R HE S R, 4 B S
JE B SR Ry B B RIE BRI AR, WL 3.

Table 3. Area of soil erosion and phased control of cultivated land

3. Mk EREAR M BIAIEERR

S W B T B km?
e R 2 S P W5k Rhad "

BEIC) g fEUkm®  JAERTEEUKm T4 A km? 20212025 20262030 20312035 2036-2050
£ £ i F

0~10 2512272 557591 367.95 520796 827.89  886.05  857.64 263638

1025 29844.59  15086.67 5022.28 1006439 1667.59 164737  1624.17 512526
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Continued

25~35 11253.73 6457.87 6457.87

>35 2865.30 1620.33 1620.33

&1t 69086.34 28740.78 13466.43 15272.35 249548 2533.42 2481.81 7761.64
3.2. tkith

(HRF) FEHh: B9 357 LU R MRHWIIAZ K L2k DL R R 43 35° DL F BEI AR A K 12k, RS2
BEI = 7 v BA AT IR, AT ARG B BB DUR[9]. = B MR AR 250233.46 km®, Horp=
A K EFR AT 48679.41 km?s KA P, WMPESEENTST 075 1, WAGEEMRK, RE
BIETEAFIE — B E K RA, MEEESERT 0.75 1, HAofi T &% sk X AT EE,
B F AT RIS MU A AT SE TR, B IX RN, B3 a M A S 2050 4E0] DLSE AR H A AL
AN 7926.62 km?, K JREUVREAR 3G bR 32850 7 S R it 1047 VA BRI K iRt ok, 118421k
EFIRELIR .

12 2, CIRRI Y 2016~2020 44 35 BRI S it 7K PRAR  AK JEAR L 28 AR L B A8 BRI AR 43 ) 1477.93
148.48.492.71.1896.34 km?, 2021~2030 4E U 53 54 1646.48.155.59.550.16.2109.80 km®, {2 # 2016~2020
EREAKTREAR, TR P EESLRE T 960.34 km® FIZKEM. 1029.84 km® FIZ FHFI
1640.18 km’ [ 2878 TR, FOXFEMIA B, Aok 30 4F A 58K 7926.72 km” (AR HLIA BAT 45 2 0 A
WA . SERRSER, AKORARAIEZE R HE A STl AU T AR B br, RN TR, X 5iEH
K TSI IR E HE R J& 2 AT 220% . 3R A BRI H A 960 KSR I potth /K 9 2 7 A1 B A X —
JEI, TERTHAE LB M AR AEME AR AR IEAR I R, KT R B GG RAM, ek ik m™
H, HHUK T ARG A PR R HLIX . DB, PR T 348 UF I 26 5 AR ok 527t
FH CA_ B AT AR B SR, 43 Fr Ge it Ja i s ARk o B BE R BT AR, L3S 4.

Table 4. Area of forest land water and soil loss and phased control

F 4. Mtk ERER DM BRI ERTR

Ay oA IrB B f/km’
oy TRRITBL KLRKER REARE W5 SRR AR ko
R/0) /km’ /km’ A /km? [fif/km?  2021~2025 2026~2030 2031~2035 2036~2050
F F aa
0~25 102727.76  18822.65 15 304.52 3518.13  883.16 577.34 412.68  1644.95
25~35  82723.02 16 563.19 14 189.67 237352 78276 493.25 30642 791.09
>35  64782.68  13293.57 11258.50 2035.07 74867 435.84 29370  556.86
it 25023346 48 679.41 40 752.69 792672 241459 150643  1012.80 2992.90
3.3. [t
(HEmE) fRH: #7025 L BB, ZK7r . B, e SR Li e R RG], WAL K ERURAN RS
BB E LT [9].

ZHE AT AL 25880.51 km?, L= AR K H AR TR 10990.11 km®s $% 18 (HEET) LK R E I
P, FTIRR 1 FE iRy AR A AN B T T 45 5 XA 75 TR BB 1T 58 4R B [ M T AR , = B8 & 2050
SRR LASE AIA ER A B MK 3 R TH AN 7633.47 km?, BUREUM MRS AEYIE 5 ACT IS 25 itk
ITIR BRI IR LK T3 2k o Rl H/K 30 2 R yA BRAZ BVG BIA YU . S 5 JE e SR ), 7E+- D AL 25 &
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ZRHRMRIE NGB B, e K R ™ BRI R X, AR RO DI, e 5 A i 4 el
HosRSEHE, ARG B o B BORRA B A, WK 5.

Table 5. Water and soil loss and phased control area of garden land

5. Etk ERAE RS BAIEE AR
Kt Sy BUIf BRI A km®

BRI %Ei’u R ?,ﬁg%;;\imz 7a£§ﬁ7;,$kmz 2021~2025 2026~2030 2031~2035 2036~2050
fkm o o o o
0~10 446356  1100.63 243.26 857.37 30244 203.57 18283 168.53
10~25  12405.58 544755 1419.71 4027.84 943.86 56531 49657  2022.10
>25 901137 444193 1693.67 2748.26 753.61 47425 42463 1095.77
it 2588051 10990.11  3356.64 7633.47 1999.91 124313 110403  3286.40
3.4. Bt

(FEFE) Fath: #5357 LU F B IAFE K L2k B R OK R 43 35° DA B BES BEH I AF /K i gk, DRIl 52
BEI = 7 0 1 B A I TR R, AT ARG BB LU R[9]. = B SRR 13343.59 km®, e~
AR EIRBIEIAL 7115.70 km®s $08 (FeRE) BOKRIBEIINZ, s EmER. Ak, TR
B XA B AR BN R B BRI AU, 2 FA & 2050 0] LLE AR E N B AR 3017.18
km?®, ROREUESHC. *hFh. BAEEEE ML T REA TR BER PR S i AT IR EOR I K R k.

RYE 2016~2020 FERFEKTREEAR, +=HIWRFHEES T 298.16 km® [F AT 1
640.18 km® FIEEEVAEE, B FiTm T EHEET IR F4EH 73.22 km® A1 1896.34 km® {9 HAx. 40
LB, GHRDY  2021~2030 SFEEEIRIE 79.98 km® (#) H bx ] DASEEL, #+= HIAE S m AR5, &
oK 30 4 P 5E R 5 8 AR BT AR A ME RS . R IR B B DI SR S B e MR U, f o e
KRR L TR SR R X ORS00 v Gt SR A3 B RS B Bo RV B AR, WK 6.

Table 6. Grassland water and soil loss and phased control area

F 6. EMUKEREAS M EBIAIEERAR

Kt N N 23 B BOVA PRI AR /km?
BRI [ AR ok T AT 5E 4 e A
i o ERIB i sk 2021~2025 2026~2030 2031~2035 2036~2050
/km o o A G
0~25 6445.60 3001.35 927.68 2073.67 468.77 284.23 240.56 1080.11
25~35 3549.78 2081.55 1138.04 943.51 343.45 219.81 186.52 193.73
>35 3348.21 2032.80 2032.80
&1t 13343.59 7115.70 4098.52 3017.18 812.22 504.04 427.08 1273.84

3.5. Hitbk Ak Xim

B 7 bR B Gel . AR DY S S B K LR R HIR AL, 7 AR K I R R A A
Tl b DA Bt T e A T A X, X X K R AR I 6610.31 km?, iR
B It v B K B RUR SR B B LU R o FEL B R A R AN OB A SRR R T, 5
JEH 2021 S5, THGIRIEERE, BERFEE AL, SELEIEL 1% R ZHEABERE, ik
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Table 7. Area of other water and soil loss areas treated by stages

F 7. Atk ERAXE S M ECAEERAR

G A km? 2021~2025 4F/km? 2026~2030 4F/km? 2031~2035 4F/km? 2036~2050 4F/km?
6610.31 1445.05 1139.40 1083.55 294231

4. RS54
4.1. BRI RFEBFRESER

HRHE L o0 #T, Giit43 2021~2025 4F1A]. 2026~2030 4F[A]F1 2030~2035 4[] AR K1 VA # /K 948 2 TH AR
739N 9167.25.6926.42 F16109.27 km?, 2025 £E K . 2030 £E A F12035 42 A I /K AR FF R 7058 76.41%-
78.16%F1 79.71%, F4x 18257.09 km’ K+ K HAHIKITE 2035~2050 4EAIFEEE, % 2050 A /K
58 1) 84.35% MK LARFEZ T A HARE . W3 8.

Table 8. Calculation of water and soil loss control area and water and soil conservation rate by stage

= 8. MBIk ERAAEER S K ERFRNER

S TV SEE LI AY Sy KRR
e Bt ity el i oA X 15 £t 1%
2021~2025 2495.48 2414.59 1999.91 812.22 1445.05 9167.25 76.41
2026~2030 2533.42 1506.43 1243.13 504.04 1139.40 6926.42 78.16
2031~2035 4F 2481.81 1012.80 1104.03 427.08 1083.55 6109.27 79.71
2036~2050 4F 7761.64 2992.90 3286.40 1273.84 2942.31 18257.09 84.35
&1t 15272.35 7926.72 7633.47 3017.18 6610.31 40460.03

4.2. R HT

ZHAE 2018~2020 F=AFEH K B IRUK B A I A RAK BORFE A REIR, I K i R AR
1386.72 km®, HARN /K - ARFEREL N 0.35 ANE 55k VA EK LUK 5321.12 km®, FEHIIK
DK IR THAR o5 4 VA BRI A 26.06% (LRI 2021~2030 4EAE S RIIA B /K 37 2 I 5260 km?®,
FEZHAIT 5, 2021~2030 4E AR K ECRT LA K H 3R AR THTAR 1370.76 km?®, 7K AR FF SR A B4R 438 0
L8 0.35 NE A . AU FTIIE H T 2025 4E. 2030 A1 2035 4FHI7K ARFER B BT H bR AE 4>
M 76.41%. 78.16%F1 79.71%, H 2021 Fig, BB AIFHIEIES 039, 0.35 #1031 MEA A, 5
2018~2020 = = AE M P2 YR AH LU 23 il W & . AHSE AR ARG, 5 IR il S EAH LG 2 70w s AR 46

SEEIE VR A K LR RGBS PRTE BL, I AR E R e H I, NRBEARGRY S
MBI RORAR B LASOK B R SR EIR B R P S D 3R, MREIRERE S 35 FE SR THOR, IR L ORFF R 1Y i
IP, G 2021~2025 S [AK L ARREREIINN 0.39 AN E 4 sSA L 2026~2030 4E[A], RRLLIFEK
TR IE B, WEE B S I VKRBT, KL ORI N 0.35 NA S mii A, AR RRERNGE
2031~2035 R 2050 4F, BT F6 AR /K L 2% AR V6 HEUHME B2 38 0 DA R HAd AN T T R g s, YR
PRAEREA BTSSR, B B7K R R AR AT BRI AR PR, (43 /K R Rp 28 38 Il B2 B, AR 35338600 0.31
ANE A, B 2035 FEHEAR I SEEN H E 2K B AR K .
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5. &t

1999~2020 £, mEAWKIE “Kif” - “ERiE” - EEUKEERFHHE. HT5H . R g S R
H. BWHHHZE SR ESOK R E AR TR, ARMLGERE., AXREEN/ DR RE— R
AKERFETE , AW = W K LR, &304 I RK LR RS . KT
HEFEK B RLE VAT, 4K BT 14.13 73 km® 20 2 10.06 73 km?, EXWRIE AN 0.19 5
km?, K HARERRERIEI 0.47 DE DA, LIUK R LTS LR phen R B, A SRS B
BE, HEBKERRPHAESTIRTRE, 22 R ERER, R4k LR KRR
TRBEHME R 2 SRR K

BRI 2JEE. e HHIE .. AR, WERFE. RFBSEL, %4 = ma bt
FEHIE ) 2025 4 2030 £F. 2035 43 B BoK LR FFR T HARME N 76.41%. 78.16% 79.71%, & o
FAE LS AT R BT RAUK LR HE SR Bbr, MHESRESSEREREHE, KFEHTLHAT, m/MHE
IR TR G 25 B, P S K AR R AR 3 TAEh S, K AR R gl AR S8k H 4%,
FAEKG KA B Bt T BT JE K L ARFE B RS ST B I EEARbR, 256G “RMHE” @#Rirl. A&
SCHIEE T B ARVEAN A% FIK LR B AR ST B 1%, % F AT B APl

&E ik
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