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Comprehensive benefits evaluation of desertification land
management in Shaanxi Province

Liu Jing, Ma Jing
(Shaanxi Province Shelter Forest Construction Workstation, Xi’an, Shaanxi 710082, China)
Abstract: [ Objective ] The comprehensive benefits of desertification prevention and control in Shaanxi Province
over the years were monitored and evaluated, in order to provide a scientific reference for the formulation of
relevant policies and development plans in Shaanxi Province, as well as the protection, improvement, and rational
utilization of resources to achieve sustainable development. [ Methods ] Based on monitored data related to artificial
afforestation and grass planting in desertification control in Shaanxi Province from 2011 to 2022, and in accordance
with relevant standards and previous research experience, corresponding indicators and methods for calculating
ecological, economic, and social benefits were selected for comprehensive evaluation. [ Results] The cumulative
area of artificial afforestation promoted in desertification land management in Shaanxi Province reached 8.36X
10° hm* hectares. During the period from 2011 to 2022, the comprehensive prevention and control of desertification
played an important role in blocking dust, windbreak and sand fixation, improving soil nitrogen and phosphorus
retention, increasing soil organic matter retention, conserving water sources, fixing carbon and releasing oxygen.
At the same time, outstanding economic benefits were achieved in eight aspects: carbon sequestration forests,
forage grass, cost saving from afforestation and grass planting, seeds, fruits, agroforestry, complementary “forest

(grass) -solar” systems, ecotourism and forest-based wellness programs. The cumulative employment reached
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15 000 people, and the cumulative income of farmers reached 800 million yuan. [ Conclusion] The comprehensive

prevention and control of desertification in Shaanxi Province has significant benefits in improving the natural

environment, increasing employment opportunities, absorbing surplus labor, alleviating employment pressure,

and promoting harmonious coexistence and development between humans and nature.

Keywords: desertification prevention and control; artificial afforestation; monitor and evaluation; compre-

hensive benefit; Shaanxi Province
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Table 1 Cumulative newly promoted artificial forest area in desertification areas of Shaanxi Province from 2011 to 2022
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HA1/10* hm® 10* hm? hm? hm? hm? R /hm®
2011 8.0 3.6 0 0 0 0
2012 11.8 3.8 0 0 0 0
2013 19.2 7.1 225 2 355 0 0
2014 24.2 4.9 351 1 280 0 0
2015 28.1 3.7 151 1361 0 0
2016 32.0 3.8 0 1429 0 0
2017 36.2 4.0 0 1194 0 0
2018 46.9 10.6 0 1121 0 0
2019 55.6 8.5 0 1729 0 0
2020 68.4 12.6 0 1742 0 0
2021 76.9 5.4 0 0 24 120 4 824
2022 83.6 5.2 0 0 7 839 3316
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Table 2 Indicators and formulas for ecological benefits calculation
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Table 3 Indicators and formulas for economic benefit calculation
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(Continued table 3)
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Table 4 Amount of dust blocked by newly added forest and
grass vegetation in desertification areas of Shaanxi
Province from 2011 to 2022

A FHPG #3282 /10" ¢ BRI AR/ T IT
2011 86.2 14 650.7
2012 127.4 21662.4
2013 206.9 35175.9
2014 261.4 44 436.9
2015 303.1 51522.3
2016 345.5 58 726.5
2017 390.7 66 410.9
2018 506.3 86 071.2
2019 600.6 102 109.2
2020 738.8 125 600.3
2021 831.0 141 267.6
2022 902.4 153 415.0
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Table 5 Windbreak and sand fixation capacity of newly
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Fig.1 Soil conservation capacity of newly added forest and grass vegetation in
desertification areas of Shaanxi Province from 2011 to 2022
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Fig.2 Dynamic changes in carbon sequestration and oxygen release by newly added

vegetation in desertification areas of Shaanxi Province from 2011 to 2022
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Table 7 Economic benefit analysis of newly added carbon sequestration forests in

desertification areas of Shaanxi Province from 2011 to 2022

B FRREWAR/10°hm®  ARRERRGERE/10' 0 BOMBOCIE/FOE BB/ T WS/ AT HiMdiis/ i oc
2011 3.6 26.5 1045.0 454.6 4 980.8 6 480.4
2012 3.8 50.1 3459.8 1 505.0 5 346.6 10 311.4
2013 7.1 87.9 8467.0 3683.1 9922.4 22072.5
2014 4.9 138.1 15751.7 6 852.0 6 833.3 29 437
2015 3.7 197.3 24 678.8 10 735.3 5190.9 40 605
2016 3.8 264.3 35033.5 15239.6 5293.3 55 566.4
2017 4.0 339.5 46 895.4 20 399.5 5692.3 72 987.2
2018 10.6 439.8 63 335.8 27 551.1 14 834.5 105 721.4
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&l 4735.0 695 090.3 302 364.3 102 567.0 1100 021.6
3.2.3 HEMFHE 2019 4 (1) SR Fi J S0 RIS 88 4l 35 34 R B 1AL, 40 )

BV 48 2014—2022 4 Fi¢ AL Mo X 7 2R F L o
iKE) 4 337 )1 kg, Bl 4 £ 5.7942 0., H,

oAb Bl 1 5

o —
T B i 25 o ) R 38.5 F1 8.4 Tt (FE 9.

K ——
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AR A W T
SRR A A FD T AR 19 0.71 6%
PG A 5k 4.01200 . ¥4k
P L E T 1.4610° F13.50< 107 kg,
fa1%— 42

pATRE B 4%
LK 1.99% 10° kg,

b R e e

9 J2 , B R Y SR A 2.20 X 10° kg, {H 7 {4 01 35 184 4
W 35 44 07 5 55—, 43590k 1,78 10" kg Fl 71.2 T3 JC

IKF 8.10X 10° kg F11.3427C .
3.24 HEZFHRHHE

2014—2022 4F B VG 45 Tic 15 14 1 DXL i 4 5L ™ o
1.88X 10% kg, MR 25 1.96 4270, 4k 25 1.77 125t
(FR10). Hrp A 74 mR % 6.30< 10" hm?*,
Wik 4.68X 10" kg, IS P2 B K, &%

253 9 A 28 098 1 25 288 Ji JL . 41 H
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Table 8 Benefits of newly added high-quality forage in desertification areas of Shaanxi Province from 2011 to 2022

R FRpSEHL /hm® A TR RESEHL /hm®  FFBIAS /hm®  BALREE MR /hm® B 80" E/ 70T B sl s /7o
2011 0 0 0 0 0 0
2012 0 0 0 0 0 0
2013 225 2 355 0 0 3011 1979
2014 351 1280 0 0 1905 1336
2015 151 1361 0 0 1766 1327
2016 0 1429 0 0 1668 1326
2017 0 1194 0 1394 1108
2018 0 1121 0 0 1309 1040
2019 0 1729 0 2018 1604
2020 0 1742 0 0 2034 1617
2021 0 0 24 120 4 824 38 150 37 670
2022 0 0 7 839 3316 17 944 17 095
&l 71199 66 102
RO 2014—2021 £F BR 7 & T 44 M (X MR B T T B 3 g 58
Table 9 Additional net income from forest and grass seeds in desertification
areas of Shaanxi Province from 2014 to 2021 PO TG
ey i YL Wi AT IE Fr 4% SETEA (g E] oAt
2014 7.4 4.8 3.2 2.7 9.4 1.7 0.4 2075.9
2015 8.0 5.8 1.1 1.9 3.9 2.1 0.4 3034.9
2016 7.4 2.3 1.8 1.0 3.2 0.7 0.3 1708.7
2017 7.0 2.2 2.4 5.4 0 1.9 5564.1
2018 12.8 8.4 2.1 5.9 0.8 1.9 6779.4
2019 11.2 8.6 0 2.4 5.4 1.2 4.2 11 967.4
2020 11.6 0 0.1 2.7 0.9 0.3 8907.7
2021 5.8 7.4 0.3 2.6 1.0 1.4 7964.8
2022 0 0 0 2.6 1.3 1.5 9314.8
it 57 910.508
3.25 BAFEZA T il Ui N8 827 T N, S BIR i £F 5 W A ik B

VEARCE AR BT HAUE 1.98 X 10°hm”,
Ha 4l 25 38 127 533.3 T3 76, Ho v vb W 34 4l 5 #
A L35 78 579.2 J1 7t s - A ARDEL A AR IR R 2
B a5 ik 31 328.0 J U, Ho A M) HE 28 U AU 45 R AR AH
VT, 7E 3 738.0~5652.0 ST Jelal i sh (% 11) .
3.26 “HEAIANZFHH

I X 2011—2021 47 Bk VG 44 3ic 1k b X 3R B
JEART H Bt 1T 2% MR A AR R R RIARCT
B o bR, 43 BT BV S b X RO BLRR R
LR R R o G IR K H RE R AR I BT L 12,
B VG e V524 1l DX RO B AR Pk A R T R I 48 T
Bak o Hod R & B2 B Rk A R W 1354208,
2011—2013 4 e iR & W 2 3F 3L 25 N WP I K o W,
TR GHRAE S TN 7 1 R R g8 RTIE 7 476 TG,
R B BB A G R
3.2.7 AXKRHKH

i &3 W] AL B PE 4 S Ak A AR U X3k B

654 208.8 J7 UG . HiH, 2018 4F 4 1 A B 15 Ik %%
1300 5 A, ik U 25 & U A R s 106 651.0 71 JC
2019 4F B fp NEUFR S22 THiA 31 1 481 5 NIk, iR YiF 25
A WA BT L, I8 F] 116 159.0 71 76,
3.2.8 #®TgFai
TP A T X AR 2 5 Ak, it
SE R 305 970 19T, 2017 4R 5,355 36 240.0 1 T,
B E AR & e B, S BRI sh X S e R R
33 #HEH|E
3.3.1 A #EEh L ALA, 3 e R BRI AR HE G AT IR D%
e E AL A+ YA B A R P, TR R A N T AR Y
B AR E B B, A 2 MR IR B B, AR AR R 5
Ha s # i 2 K o5 sh A, B 95 sh e i
T G2 M Beom B R AR B AL 2, Bk RICA
BT MRS AL, &2 8k R T3
A b CAY D A TR s, SCRT DA R B, A R T A
HEHE AR BT R , B 0% B g Ml A DR X4 ™ Y R
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Rz Al B, B PG 48 S0 < = db 7 B AR I T
KR TR EEAESRERPABERE TR
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Bk . B 4 AT, B R 2022 4F BTG e AL b IX
SFAF s ABGE 1.5 7 AL KRR Bt AL 842
JCo Hirr, 2022 445 Bl ol N B L i85 2 506 Ao
N T A Bl 0 19 R R AN AHR & T AR & LA, X
WX NRER Rt 2w B REEEM . Dbk
i BA XA SR 51 A 25 7 R SR ), 2013 45 52 it 5 HE R
R e BTN S I E e R i K NI B 2
SRR AL A 3 00 3 it A ol B B 4 7K R SR il X5 2014
A ST 1R 58 s KT R A RS R AR AT I H b
KRG AT R, 2017 4F % b IF & £ Bk i e
v, T8 B BOAE AR BOU N A B RY AR R
W, AT A A+ S X S WA+ RSB R 23] 5%
B A AR RS — R ARG BRI R IR R DU A LD
FEAR R, 2017 A, B 1R A= 25 Ui 4 M A 3R 200 7 0T,
2018 4F- 35 320 J7 76, 2022 43k 1 350 J7 76 , K+ HE 7 A
2018—2022 4F , 5 I R it 7y £L 646 T3 ot , ' 3 £
29570, NS4 1 T o0 . AR BE 7 1 2013 4F
fit 2 3 JC 8| 2022 4F )i 18 8 500 J1 Tt o
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Table 10 Area of promotion and economic benefits of
characteristic economic forest fruit products

in desertification areas of Shaanxi Province

Mmoo/ BAFMEE/  FRails/

L hm? 10* kg JiJt i
EARY 51137 3816.3 61 060.0 54 954.0
LT R 1698 126.8 4056.0 3650.0
bk 21675  1617.6 32352.0 29116.0
SR 50523 3770.4 30163.0 27 146.0
g 1742 130.0 7540.0 6786.0
£ 408 30.5 244.0 219.0
7 62757  4683.0 28 098.0 25 288.0
b 14024 10466 6279.0 5651.0
% 670 50.0 300.0 270.0
1L A 144 10.8 64.0 57.0
SR 804 60.0 3720.0 3348.0
TCFEM 6 0.5 39.0 35.0
VHTHE 5360 400.0 18 400.0 16 560.0
HiE 13467  1005.0 1507.0 1356.0
Fré& 13735 1025.0 1537.0 1383.0
EgE i 13768  1027.5 1541.0 1386.0
it 251 918 18 800 196 900 177 205

1500 1 —
E 1000 f
£
<
ifé 500 |
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Fig.3 Number of ecotourism visitors and revenue in desertification areas of Shaanxi Province (2011—2022)

3.3.2 HEANERE FHANRBER G AR F 4
ARAREA R 7 i [ B VR 02 B 0 i 28 AR
e ”, A RIFt S MRssTife . ARARER T Wik e
AR ZE AR i A 1 7
Ok A WA B BT R A R AR S AR T SR
FIIRE . MOREA BT 289 5T, TR B AR T
SO PR T AR ES T AR R BR AR, B A
AT Ty, T I T AR AMROR B A T BRI Y L
B AE R o BRVE A S A = db B oAk iR T
RN IE TR EEASRE R IEE TR
LI S i o B v S CHE B ek I DCHE AR T R i
HE Bt SR, 2% T I A S il 349 2 7E B AR B PR
Bie A A oL T d i 5E . X eI H B S, A AT

Bl 24 M KGRl O e T R Sl AR 5 L B AR
HEAR 1 W) Jo7 A 35 KK, 35w HORS Pl SO AR AR TR 160 s
BRI 22 4 ORI A 7% o 2 1) < A U o
4 5w

B VG 45 e S Ak = Hb A BE ST HE TN TR A i AR
ik 8.36 X 10° hm?, 2011—2022 4F 3 4 bk &5 4 %
foe B AL CBH B A 2 it B KU VD i AR E RO Y
KU B B ] S22 B P 9 o e, B0 [ e
FURE S 2 20 W R 3.72X 107 t A1 5.22X 107 t; B3l
P4y 2 B3k 5.350X 107 t; 23 B X E 7 & 9.05 X
107 t; ZRAK BT R AU AR B RN R AT BIL ST 6 43 0
1.20X 10" t, 1.40X 10" t, 3.66 X 10° t; 31 I 15 /K 5
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4.90X10" m*, HRMAE R G Ritril &k 4.74X
107t [E B A 1% 695 090.3 J7 G , [l i 316 10 bk 4l
W 4 1% 1100 021.6 J5 76, 45 32 10.25 4256 5 £t 5t 1] %
B9 B T ALK F) 5.30 X 10" hm?, BERh L4 A T
] L Ml | DR A R AR A D ok R R A AR ik
7.UALTC B Al 25 I8 B 6.6 4270 5 HE KR #EHE R R
THHE ) TE BRI B 3 20 25 4 B D 1,98 10° hm?,

127 533.3 Ji o0 etk & B 4 3 &k 4535 135424 7T -

F11 BALERELHXERFEEAE

R il 7 SR bR IR B 4.34 X107 kg, B 4 4 ik 25
5.7942 70 5 b B PR B 1.88X10° kg, A4 BF AL A%
2.042 70, 4l 25 1.8 42 7T ; B V8 3t ¥ Ak AR 25 Ui X

I 7 e UiE AR 8 827 U7, S B U £ A i A 3k
654 208.8 J7 JC s MK F & U E AR I F I,
231 87 E 305 9707?7?:0 e AL - M A BRI G
TN AR R BR BT AR B B ORI AT R SR & R B A [ i R
A shatlk 1.507 A, ﬁ/ﬁi}\'ﬁﬁffwm‘é‘ LA,
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Table 11 Application and economic benefit analysis of shrub coppicing in desertification areas of Shaanxi Province

> - V=N ,. > P
Bt e B i e (mi%ﬁ/ﬁ) “;fﬁﬁ/ s %ﬁi'fjﬂfﬁ/

U ) 348 0.3 390.0 98.8 462.8
7w = ) i BE VR 164 525 294.7 44 200.8 46 656.4 78 579.2
EgY ] A} 2836 2.1 3175.5 804.5 3768.3
S i 23584 17.6 26 400.0 6 688.0 31328.0
i T 3015 2.3 3375.0 855.0 4 005.0
S ] At 2814 2.1 3150.0 798.0 3738.0
% A FARET 1206 54 000.0 5 400.0 342.0 5652.0
&t 86 091.3 56 242.7 127 533.3

x12 BAAREUME M (E)EEIEFHE

Table 12 Economic benefits of “complementary forest (grass)-solar” system in desertification areas of Shaanxi Province

FEAR AL/ HR A, KRR/ R TR RS/ BT/
I\ S n 2

AR 10 kW him? HEAR MR A /hm - 9t ot
2011 2.00 33 23 812 0.0 812
2012 3.00 50 35 2031 0.0 2031
2013 10.00 167 117 6 095 0.0 6 095
2014 33.00 552 386 19 508 0.0 19 508
2015 75.00 1256 879 49 993 5.0 49 998
2016 267.45 4 479 3135 158 702 37.0 158 739
2017 55.60 931 651 181 301 56.0 181 357
2018 65.95 1104 773 208 107 189.0 208 296
2019 25.80 432 302 218 593 623.0 219 216
2020 15.00 33 23 224 690 1455.0 226 145
2021 138.00 50 35 280 782 5111.0 285 893
&r 1350614 7476.0 1 358 090
2500 — 16 r

< LA 1=199.29x-400 628 /,/’ B 12t pEi

ﬁ 1500t k=096 e = y=1076x-2 163 395 -7

5 L 2 gl R=0.97
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Fig.4 Cumulative number of jobs created by newly added artificial afforestation in

desertification areas of Shaanxi Province from 2011 to 2022
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