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Evaluation of the forest wellness function of Picea crassifolia forest in
Qilian mountains based on environmental quality
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(1. Gansu Province Academy of Water Resource Conservation Forests of the Qilian Mountains, Zhangye 734000, Gansu, China;
2. Gansu Qilian Mountains Forest Ecosystem National Positioning Observation and Research Station, Zhangye 734000, Gansu, China)

Abstract: [Objective] To analyze the spatio-temporal variation characteristics of forest health and wellness environmental factors
and their impact on human comfort, evaluate their health and wellness functions, and to provide a theoretical basis for the development
of the forest health and wellness industry in the entrance communities of the Qilian mountain national park, broadening the path for
realizing the value of Qilian mountain’s ecological products. [Method] Taking the Picea crassifolia forest in the Qilian mountains as
the research object, through quantitative determination of microclimate monitoring (temperature, humidity, wind speed) and air quality
indicators (PM, 5, PM,,, air negative ion concentration), combined with the climate comfort model (comprehensive comfort index, S)
and Pearson correlation analysis, the seasonal differentiation law of the health care function of the Picea crassifolia forest is revealed.

[Result] 1) The microclimate factors showed significant daily dynamics and monthly differences, among which the combination of
temperature (18-24 °C), humidity (45%-65%), and wind speed ( < 1 m/s) from July to August was most in line with human comfort
needs; 2) The concentrations of PM, 5 (2.08-12.43 pug/m’) and PM,, (25.35-54.56 pg/m®) were both lower than the national first-class
standard limits, indicating good air quality; 3) Concentration of air negative ion (1 340-2 610 ions/m’) peaked in summer, and was
significantly positively correlated with temperature (7=0.524, P << 0.05) and wind speed (»=0.390, P < 0.01), and negatively correlated
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with PM, s (=-0.361, P < 0.01) and humidity (+=-0.370, P < 0.01). [Conclusion] The comprehensive evaluation of microclimate,
comprehensive comfort, and air quality showed that the Picea crassifolia forest in the Qilian mountains has a significant wellness effect,

and the period from early July to mid-August is the optimal wellness period (S < 4.55, Grade I), which combines the best climate

comfort (Grade I) and air quality (NAI Grade I + PM, 5 Grade I ), providing a high-quality forest wellness environment.

Keywords: Picea crassifolia forest; wellness function; comfort index; air negative oxygen ions; correlation analysis
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Table 1 Summary of climate comfort evaluation levels
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Fig. 1 Daily temperature variation curve of Qinghai spruce forest from May to September
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Fig. 3 Daily variation curve of wind speed in Qinghai spruce forest from May to September

22 BETEUMHRHRFSIETEER

ARETIERE H 2L

4 AT, 5—9 A ARHE L i = A2 MU
FPaG R H AL 2 R A, ANF A 0 Zr B 8 E
FEFRHC MR A1 Bk, h i B R i /D
5 HERGETE BB B 2 BR N T 6.95, UM
FPE AT AEFE RN, G E AT A RETR
W2 6 HERGEFiE R BBk 8:00 A4 Be v
KT 6,95, REFELZLTHERIRE, HBEE
IR, PRI B IR AR, R ETIE AL
TAER EFRRAE: 7. 8 H LR &8 & L 18 B e 4= I
BT 6,95, H 7. 8 AfETFIT o UxE &
FEAETARH &P @RS, 8 A B3R AR E L X B
RZER, WMERE, ZREaERRE0THE K,

2.2.1

9H, B TR BLE AR IEE R 6.95,
SRR IE A FAEEIRES, AEBAT AN RS
WG, FAh R B ET IE B A T RRE IR
222 ASAEEFEE AL

2 AT, 7. 8 HARE (L5 = A2 R 25
B EPIEFEAREAE 4.55 LN, GR 3] 7RIS
H 1. 7. 8 H XA R LB T4k Py ok R o B
WY, WX I, ANMERZERE, HARE N
IR FAEH 4T E RS 6. 9 H G A &7 & E IR 5
1E6.95 AR, k8| THAMBEEHEEHITS, 6 H
FRiE = 8:00 R G714 FEfR s = T 6.95 4b, K%
I EAL TP IR A, 13:00—15:00 45 44718 FEHE 5L
LT EIRT 4.55, REEHEFEFERS: 9H, T
PUG S35 8718 FEFR BN 4.55 ~ 6.95, 12:00—14:00
IRBEFERAS



218 +

=
48
ti
‘_H
A
i
=
il

U (AR L T W S AR BRAR TR D BEDF A

5 3

12.00

10.00

8.00

6.00

SETEE TR

Comprehensive comfort index

4.00

2.00
8:00 9:00 10:00 11:00
_— 5 H

—36A @EEmA7H

3 H

12:00 13:00 14:00 15:00 16:00 17:00
) 52 i} % Determination time

= 9H —— JEEFE ---- &T1E

B4 5—9 AEBZUEMNEEITERERBETIL

Fig. 4 Comprehensive comfort index changes in Qinghai spruce forest from May to September

®2 59 AEBEUMSEREFEESR
Table 2 Climate comfort level of Qinghai spruce forest
from May to September

H 5H 61 A 8 9
Month May June July  August September

LR RTIEE R
Comprehensive 7.50 4.81 3.78 4.39 6.73
comfort index
AURRTIE S
Climate comfort 11T 1I 1 1 1I
level

23 FBTEEHRTESTRAREZLEHE

5—9 H B 1L T =02 R SRR IR B AR
i s Fios. HE S ATAl, 5—9 Al ZAE
PM, s H PRI AR LR AN B s, AR b T HRAIK
XA, 5 A HFKEE S 4.49 ~ 10.23 pg/m’,
6 HM 6.69 ~ 1243 ug/m*, 7 715 6.86 ~ 11.60 pg/m’,
8 AN 247 ~ 682 ugm’, 9 HK2.08 ~ 4.10 pg/m’,
A0 HF YR B GRS EARTE)
E — R BEIRAE (35 pg/m®) RYTEREAN, Hiz(k
TR, BARREKPRAL, JE%E BT &
MRFEIE S o

5—9 HEFHE IR PM,, W JE H 1 A8k
S PM, s IRFEEAFL, 5 H PM,, iR H P54
BN BTk s, BXER A, H AR
T—JORERM (50 pg/m®) MIRESEt 7d: 6 H
H P38 4 sk 2 T &, HmRBEIRT — 2%
WERRME (50 png/m’) KIREIL27d; 7 AHHFE
AT PR, BEARLE 30 ~ 50 pg/m’ X 8] N 51,
H MR EAR T — SR BE PR (50 pg/m® R 5L
it 29 d; 8 H HFH&BM AL EAHE I, (KT
— R EEPRAE (50 pg/m®) R H Lt 28d; 9 A
PM,, W FE HF38 A5 B E R BT, KT
— IR IRAE (50 ug/m’) FIREIE 29 d. FRELL
FHIF A PM, WK A SR BN R AR RN

5 H (54.56 pgm’) > 6 F (3249 pg/m*) >9 H

(26.87 pg/m’) > 8 A (2545 pgm®) > 7 H
(2535 pug/m®) , 5 H PM,, W M, B — %%
WWEEIRAE, XRe2RIABEFELZ KRRA, HE
T, LR AL, WK SRR A K
S, MZRARGAREE, KD, AF T
WORL DT REAN 4k, (15 PM, £ RSP BUR.
[FIIE, B 3% L o] 2t X AT AR R 3R R S5
FE, XEEY S FEMER AL, #F—F
e PM,, W JE

24 BEOEHKAEREDZESHBTRELN
FHIE

5—9 HALE L FE s RS0 8 FikE
B 6 fron. HE 6 I, 5 HESME
Tk BE 240 ~ 1550 4 /m’, 6 H A 1340 ~
26104 /m’, 7 H 2230 ~25001/m’, 8 HA
1560 ~ 2270 4~ /m’, 9 A4 2130 ~ 2260 /> /m’.
5H. 6 A 8 AR ME T IREE M A FFE 2 X
WIS A, 5 HTE 8:00 255 61 B Ik FE ik B AH,
b5 /Mg B fE X BT 6 Hy 8 AR MET
WRE/NIEFE EA 25— NE(E S N FE, 78 11:00—
13:00 & BB E 5 46 EFF, 13:00—14:00 H I E
TANEEE R 7 B 9 AR ME TIRER
HA A R E, EXTEEN 2P RIS
Ak, 5 A 16:00—17:00 i 22 S50 Tk E 1
RAL, H RN E B SA B PR AL, T
5 6 H B 16:00—17:00 75 < f B8 7 ik B 25 2%
R LGEAL,  FAd R R B A B IRk FE 3 Ik 3 T
% TH. 8 H. 9 AR E FIRFERIER 1 4,
TEIER, EA TR P AMRINES) .



46 3%

A2 S A s AN e O 219

25.00

5.00

PM, s ¥ & PM, 5 concentration /(pug-m™)

100 1 1 n 1 " 1 1 1 n 1 " 1 " 1 J
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
H i Day
(a) PM,#JE A L4FHE Monthly variation characteristics of PM, 5 concentration
90.00
80.00 f
.
70.00 F

60.00

50.00
40.00
30.00
20.00
10.00

PM,o ¥ PM,, concentration /(pg'm)

1 2 3 4 5 6 7 8 9

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
H#A Day

(b) PM, ik & A B4k 45 {iE Monthly variation characteristics of PM,, concentration

—e— 5H *— 64 —e 71

—+—8H —+—9H4 —— —FRERE

5 5—9 AEEEUMRTESTRIIRERLR

Fig. 5 Monthly variation of air particulate matter concentration in Qinghai spruce forest from May to September
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