Water related Ecosystem Service in the paddy-
upland rotated and irrigated area of Chengdu
plain——case study in Pidu District
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Criteria of GIAHS——ecosystem service

® ES: benefits people could get from ecosystem

ES categories PJitA
providing food, fiber, fuel, wood, natural, medicine
regulation climate moderation, erosion regulation,

water purification

culture spiritual enrichment, cognitive development,
reflection, recreation, aesthetic experiences

support Photosynthesis, pollination, habitat, nutrient

cycling, hydrological cycling

TARGET METHOD
to sustainably obtain ES Trade off, management of ES



Study Area——Pidu District, Chengdu city

B LOCATION: in the southeast part of Chengdu city, in the central section of Chengdu plain
B HISTORY: 2700 years, used to be the capital of the country “SHU&"”

B BASIC CONDITION: 15 villages, total area 437.5KM?, farmland 133.4KM?, nursery stock

66.7KM?2, the “vegetable basket of Chengdu ”,also the “water resource of Chengdu ”
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OGeology & Geomorphology
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Applicable for both paddy and vegetables

[

3 main type of geomorphology
> mesas : upper soil layer is reticulate clay, glutenite in

Located between the first and the second the lower layer,

terraces of the proluvial fun of Min River » Fan-shaped plain : biggest ratio , upper soil layer is
grey paddy soil, lower layer is silty sand

Forming its unique soil structure > Floodplain level terraces : 1~3m thick Clay or Asian clay

in the upper layer



Pattern of paddy-upland rotation in Pidu

® Rotation

Crop-vege-vege-(vege...)

® High diversity

80+ varieties

® High yield

——38.1W CNY/a income on

average

vegeta
bles

Spring | Summer | Autumn & All year
Winter
Vine, Indian
Rorippa Herb,
white gourd,

Indian
Rorippa Herb,
potato,
Chinese
cabbage

eggplant, sponge
gourd, chayote,
balsam pear,
pumpkin, zucchini,
maize, kale,
cucumber, tomato,
water spinach,
round-root radish,
red-skin-radish, .
kohlrabi, chili, oil
skin food, soybean,
mung bean , red
bean, vigna
sinensis, dolichos
lablab, kidney
bean, cuisine,
basella alba, wild
rice stem, daylily,
ginger, edible
amaranth, lotus
root, taro

Ercai, tuber mustard,
cabbage, Chinese
cabbage, garlic bolt,
young garlic shoot,
garlic, kohlrabi, kale,
brassica campestris,
potherb mallow, oil
skin food, pak choi,
tine pea, rape brassica,
tobacco, spinach

Asparagus lettuce,
broccoli, cauliflower,
celery, hotbed chives,
fragrant-flowered
garlic, allium
fistulosum, kale,
coriander, . zheergen,
mushroom,




paddy-upland rotation ——supply & regulation

Increase

Promoting
product’ s
quality

Regulation
of microbe

Reduce
diseases
&pests
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Regulation of underground water

0 Water quantity : basically balance
O Water quality : few section has high level of NH,*,
NO;, NO, (3N)

® 3N in underground water
mainly comes from agriculture( leaking in the field)
especially in summer-----high rainfall + high fertilization
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Characteristic of field leaking in
Pidu

® DRASTIC model(American ) |,
seven factor : Depth of water table, Net recharge. Aquifer media,
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Conductivity.
------------- Assessment for the characteristic of leaking
Annual
month 1 2 3 4 5 6 7 8 9 10 11 12 .
rainfalll
A I
nualaverage g5 135 237 466 740 1053 2254 201.6 1404 387 181 52 901.0

(1980~2012)

O Rainfall in summer covers 75%
of the annual rainfall

O Pick 2015 as the typical year




Underground water quality

* Kriging interpolation
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arcgis10.2 spatial analysis
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PX01 | EFRBEEEE K ¢ 307 36' 11.046" [103° 49 23.320"
PX02 | EFRB2EFREA Y 30° 33" 33.789" [103° 46 00.862" -
PX03 | EFRLEEREF K 30° 52' 06.685" [103° 44’ 29.750"
PX04 | EHREZEERBHEZIES 30° 49' 13.787" |103° 47’ 06.828" |
PX05 | EF R EHEZEA 30° 52" 37.264" |103° 48’ 05.883"
PX06 | EFRBREE K 30° 54’ 27.045" [103° 52’ 21.247"
PX07 | EHRHFEHEHFEN 30° 52" 59.941" [103° 51" 15.680" -
PX08 | SR EESEEES ¥ 30° 53" 47.001" [103° 48" 39.332"
PX09 | EHR=EREZEEEA 30° 51' 20.042" [103° 54" 27.819"
PX10 | EFR SHELEHY 30° 54’ 28.340" [103° 55’ 58.672" .
PX11 | EFREEEERK ¢ 30° 50° 09.020" [103° 57’ 36.291"
PX12 | EFR EFERT A 30° 46° 26.687" [103° 59° 25.670" |
PX13 | EFREEES LB 30° 47’ 55.500" 104 01’ 28.635"
PX14 | EFR B2 ELRHEY 30° 36" 46.271" [103° 47" 24.294"
PX15 | SR L EELTLRRE& S 30° 51' 17.243" [103° 45" 30.651"
PX16 | SR EREREHIH A 30° 36’ 09.273" |103° 51 52.943"
PX17 | EFRRZEEAFHHE 30° 47" 20.970" [103° 48" 35.228" .
PX18 | EHR REEEZXZ/T 30° 49’ 07.844" [103° 49' 35.048"
PX19 | EHRLEEEEHESY 30° 52 10.683" |103° 45’ 03.456"
PX20 | EHREFEE —HEESH 30° 48" 03.135" [103° 55' 29.945" |
PX21 | EHREZZESKERFRERY 30° 48" 56.696" [103° 52" 46.351"
PX22 | EHRUXERESERETHY 30° 47° 00.901" [103° 56" 22.327"
PX23 | EHFR BFEEXAXELAT 30° 47' 02.844" [103° 53" 00.830" |
PX24 | EHFRBBETERZRY 30° 46’ 58.510" [103° 57' 40.152"
PX25 | SRR ZRERTIRERTHC 30° 44’ 58.390" [104° 01’ 09.311"
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Seepage amount

Traditional
summer (6 3~9H ) : paddy field (100%)
Other seasons ( 10H~5H ) : wheat/rape (100%)

¥

Contemporary
summer (6H~9H ) : paddy field(50%)+vegetable(50%)
Other seasons ( 10H~5H ) : vegetable(100%)

» Two questions

O Under traditional model , the utilize OR recharge amount of summer-
paddy and other season-vegetable?

O Under contemporary model, the utilize OR recharge amount of
summer-paddy and other season-vegetable?




Spot investigation
Irrigation regime
2~3 times in other seasons , 1~2 times per season

6 times in summer, (6815~78%], 10cm)
Drainage regime

summer: by controlling the height of sluice
Other season: almost no drainage

Calculation
Penman formula
D.4oaa[Rn-G)+Tﬂuz(es-ea)
— T+273
° A+y(14+0 34us,)
ET; = ETyxK,
Data

® 2015 meteorology data : Tmax, Tmin, T,
shineshine hours, humidity, wind velocity at 10m,

wind velocity at 2m,atmospheric pressure, net
radiation,rainfall

® (FAO PAPER 56) reference crop coefficients



COMPOUND FERTILIZER KG/H

Seepage amount

Fertilizer of different vegetables
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€ Summer-paddy , rechargel62mm

€ Other seasons-veg , utilize 42.2mm

€ Summer-veg , rechargel47mm




CONCLUSION

€ Planting any crop in summer could recharge underground water , but paddy is little
higher than vegetables.

# Planting in other seasons will utilize underground water.

€ Paddy has less fertilizer seepage than vegetables in summer.

# Planting in traditional rotation mode is better than the contemporary one for
underground water regulation service, both quality and quantity.

Underground water in Pidu - Domestic water

® Management measure ® Management target
Conserve the traditional rotation mode » Improve the supplying and

Keep traditional land use style regulation service on
underground water



THANKS!
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